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SEPTIC SORE THROAT.

A MILK-BORNE OUTBREAK IN BALTIMORE, MD)

EPIDEMIOLOGICA STUDY OF THE OUTBREAK.

By WADE H. FROST, Pawed Assistant Surgeon, United States Public Health Service.

Early in March, 1912, many of the physicians in Baltimore became
impressed with the fact that they were encountering, in their practice
an altogether unusual number of cases of sore throat which differed
in some striking particulars from cases ordinarily observed.
The distinctive clinical features of these cases as described by Dr.

Louis P. Hamburger 1 in a- recent publication and probably observed
by numerous other physicians in Baltimore were sudden onset with a
chill; irregular fever, sometimes surprisingly high; diffuse inflanmma-
tion of the tonsils and fauces; enlargement of the cervical glands;
unusual prostration; and a characteristically prolonged remittent
course.
While sore throat was the most prominent of the early symptoms,

the severity of the inflammation m the throat varied greatly. In
some cases there was seen only a diffuse redness and brawny edema
of the tonsils and peritonsillar tissue; in others there was a foul,
pseudo-diphtheric exudate covering the tonsils and fauces.
The frequent marked and persistent enlargement of the cervical

glands was one of the most striking features of these cases. The
enlargement often continued many weeks, but only rarely did the
glands suppurate.

Otitis media is said to have been, next to ademitis, the most com-
mon complication. Not infrequently more severe complications
developed, such as general septicemia, septic arthritis, or erysipelas,
causing death within a few days. It was commonly noted that in
the cases with severe septicemic complications the glandular enlarge-
ment was slight or absent.

Cultures from the throats of atients, from their middle ear dis-
charges, and from the peritone exudate of cases complicated with
peritonitis showed quite uniformly the presence of a diplo-strepto-
coccus which, in smears, bore a close resemblance to the pneumo-
coccus.

I Hamburger, Louis P.: An epidemic of eptlc sore throat In Baltimore and Its rdatlon to a milk sup
ply. Jour. Am. Med. Assn., Apr. 13, 1912, vol. 58, p. 1109.
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Realizing the gravity of the epidemic which confronted them, a
number of physicians held an informal meeting about the middle of
March to discuss and compare their cases and to conoider the Pos-
sible sources of the epidemic. The similarity of this outbrek to
one occurring in Boston in May, 1911, and shown by WinslowI to
have been due to infection of a large dairy, suggested at once the
possibility of the Baltimore epidemic being likewise milk-bornw.

This suspicion was strikingly confirmed by the reports of the physi-
cians in attendance at the meeting. Amost without exception
those who knew the milk supply of their patients reported that it
came from one of the largest and best dairies in the city, which in
this report will be referred to as "Dairy No. 1." Several of those
who had not ascertained the source of their patients' milk supply
telephoned to their families from the meeting, receiving in almost
every case the report that the milk was from dairy No. 1.
On the strength of this dramatically striking evidence, the pro-

prietor of the dairy was notified that suspicion was attached to his
milk as the source of infection, and was reqbuested to use every effort
to safeguard his customers. This he did with promptness, calling in
at once a well-known sanitary expert to inspect the dairy and advise
kim as to additional safeguards. Within tour days from the date
of the meeting at which suspicion was first directed to his dairy,
the pro rietor had complied with the most essential changes recom-
mendd to him, namely, he had abandoned the "flash" system of
pasteurization (1650 F. from 23 to 3 minutes) and installed appa-
ratus enablig him to hold all milk at 145° F. for 30 miinutes. He aiso
began immediately to pasteurize his cream, which up to this time
had been distributed unpasteurized. For his prompt action in this
respect and for his hearty, frank cooperation with the health authori-
ties in their investigations the propnetor of this dairy deserves great
credit.
About this time the writer was detailed by the Surgeon General

of the Public Health Service to proceed to Baltimore and cooperate
with the State and city health authorities in an investigation of the
extent and sources of this epidemic.
For the data here presented, collected from the physicians of Bal-

tore and vicinity through the Baltimore department of health, I
am indebted above all to Dr. C. Hampson Jones, assistant commis-
sioner of health, who not only placed the machinery of his office at
my disposal, but devoted a considerable anmount of his own time and
effort to the investigation. For the records of bacteriologic exami-
nations of milk and other similar data I am indebted to Dr. William
Royal Stokes, director of the laboratories of the city and State health
departments, to his associates, and to Dr. F. C. Blank, director of
the chemical laboratory. I wish also to express my grateful acknowl-
edgment of the coojperation and assistance of a number of Baltimore
physicians. Especially am I indebted to Dr. Louis P. Hamburger
for his carefully collected records of about 90 cases and for his interest
and assistance in the study.
Before endeavoring to present the data collected it may be well to

mention several unavoidable difficulties which were encountered in
the investigation and some consequent limitations to this report.

' Winslow, (C.-F. A.: Jourr. Infcc. Isas3P, January, 1912, vol. 10, r. 7C-11?.
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First, there was the dfficulty of obtaining reports of cases, since
Physicians are under no legal requirement to report cases of this
infecthrn to he health department. The obtaining of voluntary
records WA rendered the more difficult because the study was under-
taken evral weeks a4tr the acme of the epidemic. And, finIlKv,
perhaps the greatest difficulty of p11 was that of differentiating t e
cases prQpe4y bjlongmg to this epidemic from unrelated cases of the
more usa troat h4ections. Typical severe cases of the prevailing
septic sore throat differed so radlcally from the other more common
forms of tonsiitjs and pharyngitis that hardly any of the physicians
who had occasion to see such cases doubted that they were dealing
with an infection new in their experience. The milder forms, how-
ever, merged into clinical pictures indistinguishable from ordinary
tonsilitis, pharngitis, and grippe, being very often recognizable as
septic sore throat on v because of their close association with cases
of the severe type.
As the outbreak occurred at a season when other respiratory infec-

tions were at their maximum prevalence, it was inevitable that any
census of cases would be subject to considerable error, by the in-
clusion, on the one hand, of unrelated cases of tonsilitis, grippe, etc.,
and by the omission, on the other hand, of mild cases of the epidemic
infection. Notwithstanding these difficulties, the investigation was
undertaken in the belief that the unavoidable error would not be
sufficient to obscure altogether the origin of the outbreak, since most
of the physicians who ha seen cases of the septic sore throat felt fairly
confident of their ability to distinguish it.

NATUlE OF THE EPIDEMID .

It was of prime importance to determine, first of all, whether the
outbreak represented an epidemic of a single specific infection, or
merely an unusual increase in the prevalence of various endemic
infections. Physicians who had seen large series of cases were
pretty thoroughly convinced by their clinical similarity and sudden
appearance that they were the result of a single specific infection.
Unfortu'nately, however, the study was undertaken too late for the
collection of material for bacteriolo al study. PracticaUy the
only information available as to the Dacteriology of the outbreak
was such as was given verbally by several bacteriologts in Balti-
more who had isolated and studied cultures from a series of cases.
Their cultures were obtained from the throats of patients in the
acute stage of infection, from incised glands, from the middle ear of
cases complicated with otitis, from the peritoneal cavity of cases
result' m peritonitis, and, in at least one case, from the blood
during e.
The various observers all agreed that the organsm found pre-

dominant in the throat, and obtained in pure culture from the internal
organs, was a Gram-positive streptococcus, occurring in pairs or short
chains, rather closely resembling the pneumococcus, having, like the
latter, an apparent capsule. This streptococcus grew readily on
ordinary me a, such as agar, bouillon, and Loeffler's blood serum.
As to the further identifcation of cultures, the methods employed

were various, and observations more or less confficting, so that while
it seems probable that the cultures isolated by different workers were
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the same, their identity does not appear to have been fully estab-
lished. Also, while the pretty constant occurrence of a rather
unusual variety of streptococcqs in connection with so many cases
indicates most strongly that the disease was a specific streptococcus
infection, there remams at least the possibility that the streptococci
were of secondary importance, as in measles and scarlet fever.
From the suddenness of the outbreak, the grouping of cases, the

characteristic clinical manifestations, and the highl suggestive, if
not conclusive, evidence of a characteristic bacterial fIora i the cases
studied, it appears fairly well established that the cases constituting
this epidemic were due to one specific infection.

SOURCES OF INFORMATION.

To obtain records of cases the commissioner of health addressed "a
circular letter to each of the physicians of Baltimore and to a number
of those in the immediate vicinity. This letter, giVing a brief descrip-
tion of the clinical features characteristic of the infection, requested
a report of all such cases as had come to the physicians' notice. In
order to make the reporting of cases as simple as possible no informa-
tion was requested except the name, age, sex, address, and date of
attack of each patient; and an addressed return envelope was
inclosed. Inquiry was also made as to whether an unusual prevalence
of ordinary sore throat had been noted.
While awaiting returns from the circulars a personal canvass was

made among as many as possible of the physicians who were most
readily accessible and who were considered most likely to have seen a
large number of cases. Also, the death certificates for 1912 were
carefully examined in search of certificates giving as the cause of
death tonsilitis, erysipelas, septicemia, or primary peritonitis.
From about 1,200 letters given out, 190 replies were received,

including reports from a number of physicians personally interviewed.
Of the 190 physicians who submitted reports 88 stated that they
had seen no cases such as described. From the remainder, reports
were received of 602 cases. It is evident that this figure can not be
considered as representing even approximately the total number of
cases in the outbreak since less than one-sixth of the physicians of the
city made reports. Several of those who reported cases stated that
they had seen a considerably larger number than reported, and a
considerable number who failed to reply to the circular stated ver-
bally that they had seen manuy cases d wing the outbreak.
From the insufficient data obtainable it is almost useless to attempt

an estimate of the total number of cases in the outbreak. It was
almost certainly more than 1,000, and very probably as great as
2,000, or even 3,000. Notwithstanding that the reports receive(d
were so evidentlv deficient, it is believed that they represent a
sufficiently fair sample to furnish the basis for a satisfactory epidenio-
logical study.

GEOGRAPHIC DISTRIBUTION.

The cases of which record was obtained were reported by physicians
living in all sections of the city, and yet the cases themselves were
by no means uniformly distributed. A very disproportionate
number were reported from the better residence sections of the
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city, in the north and northwest, and the largest proportion in any
one section from Roland Park, a wealthy suburb immediately adja-
cent to the northern city limits. From the poorer residence sec-
tions of the* city a distietly smaller number and proportion of
cases were reported. This may be explained partly by the fact
that among the poorer classes the cases came less regularly under
the care of physicians and that many cases from these sections were
treated at dipensaries or by physicians at their offices, often without
any record being made. Several physicians having large practices
in the southern part of the city stated that they had seen, in their
offices, a great many such cases, of which they had kept no record.
But even making allowance for the above considerations, it is fairly
evident that the outbreak was actually more intense in the best
residence sections.
As to the occurrence of cases outside of Baltimore, no very definite

information has been obtained. As already stated, there was an
outbreak in Roland Park, proportionately even more severe than in
Baltimore, and a proximately coincident with the Baltimore out-
break. Since Roland Park is contiguous to Baltimore, it is, for the
purposes of this report, considered as a part of the city. Certainly
some cases occurred also in the more distant suburbs, as Mount
Washington, Catonsville, and Arlington, but it has been impossible to
ascertain at all accurately the extent, intensity, or chronology of the
outbreaks in these outlymg villages. It is apparent, however, that
the epidemic was fairly definitely limited to Baltimore city and to
the villages nearby, in close communication with the city. Inquiry
among physicians in Washington, D. C., failed to discover any ovi-
dence of a similar outbreak there.

CHRONOLOGY OF THE EPIDEMIC.

The time of occurrence of the reported cases in which dates of
onset could be determined with reasonable accuracy is shown in the
following tabulation (Table No. 1) and the accompanying chart
(No. 1):

TABLE 1.-Showing the time of onset of reported cases, by 10-day periods.

Number Number
Period. of cases Period. of cases

reported. reported.

Dec. 2-11 .............................. 7 Mar. 1-10.------------------------------ 108
Dec. 12-21 .............................. Mar. 11-20............................... 75
Dec. 22-31 ...............1 M........ I ar. 21-0.41
Jan. 1-10 .......-----------........ 4 Mar. 31-Apr. 9.......................... 11
Jan. 11-20 .------------...... 14 Apr. 10-19............................. .........

Jan. 21-30 .............................. 13 Apr. 20-May 10......................... 5
Jan. 31-Feb. 9 .......................... 29
Feb. 10-19 .... 57 Total.1535
Feb. 20-29 .............................. 169

XIn the remainde of the 602 cases, the dates of onset were not given with sufficient definiteness to per-
mit their inclusion in the tabulation.

A more detailed picture of the course of the epidemic is given in
chart No. 4 (p. 1894) showing the onset of cases by days.
The outbreak was fairly explosive in character. Cases were few

and scattering throughout December and January; they began to
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increase rapidly about the 1st of February, reaching their maximum
in the last 10 days of this month, then decreasing throughout the
month of March, steadily but less abruptly than they had mereased
in February. Some error is undoubtedly introduced by the inc usion,
in the record, of cases of endemic respiratory infection clinically
similar to those of the epidemic proper, yet probably due to- alto-
gether unrelated causes. The effect of such cases u'pon the curve of
the epidemic would be most probably to lessen its abruptnem. A
fairly constant, comparatively small number of etiologicaly distinct
cases would obviously make a relatively greater dierence in the
curve of the epidemic before and after its apex.

_ cc DecDVc r.a* T,..J ,J. JFw a F'a 114fa./fa* jY, a. INM. #O .
2J /2-l21 1-0 /1-10 Z1-20 ../-1 It-to1X,-10 / &.Vvt

/20o __

/00

Lro

CHART No. 1.-Showing incidence of septic sore throat in Balti-
more and Roland Park, by 10-day periods.

It is probable too, that in the figures for December, January, the
latter part of March, and April there is a relatively larger number of
erroneously reported cases than during February and the first half
of March. Yet cases indistinguishable from those occurring during
the height of the epidemic were reliably reported as early as Decem-
ber, 1911, and as late as May. The impression conveved by the
chart, that an infection, present in the city, but not exeessively
prevalent during December and January, suddenly became epidemic
during the latter part of February and lingered through March and
April is most likely correct. It is probable, too, that the prevalence
of the infection continued into April to a somewhat greater extent
than is shown by the figures given, for the physicians reports were
received, for the most part, about the first part of April, and later
cases were not often reported, although it was said that a good many
cases did occur after that time.
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AGE AND SEX OF OASE.

In Table No. 2 the reported cases are classified according to ag
and sex.

Children under 16 years of age constituted a little less than one-
half of all the cases. Making due allowance, however, for the fact
that far less than half the total population are under 16 years of age,
the incidence in children was relatively greater than among adults.
More femalts than males were attaAked. Among children the inei-
dence m niales and females was almost the same, while among adu
it was about two and one-half times greater in females than inm ales.

TABLB No. 2.-Shouing the age and sex of reported eaes.

Age. Male. Female. | un- Total.known.

Under 1 year................................................. 3 5 3 11
1-5 years ................................................. 65 55 39 151
6-10 years ................................................. 34 28 7 60
11-15 years ..................................................... 10 14 1 25
16-20 years ................................................ 10 16 1 27
21-30 years . .... .. .. 22 45 .......... 07
31-40 years.--- 738 1A
41-50 years ................................................ 10 15 2.........
51-60 yeas.. 4 4.......... 8

Over 60 years ................................................ 4 9 13
Children (age not specified) ................... .......... 1 19 21
Adults (age not specified) ............... 32 86 2 121
Age not given ................... ........... 12 12

Total ........................................... 201 316 85

Total under 16 years of age.------------------ 112 103 69 214
Total over 16 years of age ................... 89 213 4 306
Age not given.... .............................................. .......... .................... 12

Total ......................... .................. 201 316 602

ORIGIN AND MEANS OF DISSEMINATION OF THE EPIDEMIC.

Before this investigation was undertaken, evidence had been col-
lected by Dr. Hamburger and other physicians sufficient to point
very suggestively to one of the large dairies in the city, dairy No. 1,
as a very important factor in the dissemination of the infection.
Therefore, in seeking the cause of the outbreak, special attention was
paid to the milk supply, more particularly to the relation of cases
to the milk from dairy No. 1, with all due effort, at the same time,
to trace other possible factors in the infection.
As many as possible of the reported cases were either visited by

the writer or by the health wardens of the department of health for
a personal inquiry into the circumstances and sources of infection.
In cases which could not be personally investigated such informa-

tion as was available was obtained from the attending physicians,
especially im regard to the milk supply. Dr. Hamburger very kindly
furnishe, with his list of cases, e data carefully c ected by him
in regard to their milk supply, and similar information was furnished
by Dr. M. Gibson Porter, of Roland Park in regard to a large group
of cases reported by him.
To further show. the relation between the incidence of cases and

the use of milk from dairy No. 1, a list of the customers of this dairy,
submitted by the proprietor, was indexed in such a way as to be
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easily compared with the list of reported cases of septic sore that,
furnishing fairly accurate information as to the proportion of cases
occurring in families using the milk from this dairy.

I. ANALYSIS OF CASES PERSONALLY INVESTIGATED.

In the personal investigation of cases inquiry was made as to the
severity and duration of illness; the sanitary conditions of the
patients' residences; the chances for the infection of the first case
m each family to have been contracted by contact with jprevious
known cases; the number of persons exposed to contact infection
from the first case in each family, and the incidence of the disease
among them; the use and sources of milk, cream, and ice cream, and
of such fruits and vegetables as are eaten raw. The suggestion
having been made that the infection, though seldom accompanied
by an eruption, might be an abortive form of scarlet fever, inquiry
was made as to a previous attack of the latter.
In this investigation the case card shown below was used:

(Fac of card.)

This side for first case in house.

Case Number .......................... Doctor .............

CASE CARD, SEPTIC SORE THROAT.

Name ofpatient .Age...... Sex. Race.
Address at onset .Date of onset. .....

Occupation .Place . ....... .........
Duration of illness...... days. Complications .....................................
Bacteriologic examination ..................................
Termination ............................

ENVIRONMENT.

Number of families in building...................................................
General sanitary conditions: Excellent?. Good?. Fair?. Poor?.....

NUMBER OF PERSONS IN PATIENT'8 FAMILY (INCLUDING PATIENT).

Adults: Males, number ................ Females, number.
Children:

Males age of each...............................................
Females, age of each.........................

Servants: Resident, number........... Nonresident, number
Name and address of nonresident servants:

Name ................ Address.
Name .... Addres.

Has patient ever had scarlet fever? ........... When.
School attended:

By patient . .................... Grade.
By others in family. ........................ -Grades.

Had patient been associated with any case of sore throat?...........................
If so, give date, name, and address of cases.........................................
Did patient use milk? ........... Cream?.. As beverage? ........

On cereals, etc.? .. .. .... In hot drinks only?.
Source of milk and crea m .........

Had any meals been taken away from home within two weeks?.
Where? .......... Was milk or cream used?.
Source of this milk or cream.......................................................
Ice cream: Use? ....... ..Source:. .

What was source of supply for frits and vegetables such as are eaten raw? ...........
.................................................................................
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[Reverse of card.)
LATER CASES IN SAME FAMLY.

1. Namne: ..... Age:. Sex:... DDate:
Occupation: ...Ple:............. Pla
use o7milk and cream? ............... Source:
Remlarks:........

2. Name: .A Age:. Sex: ....... Date:.
Occupation: .. Place:. ........
Ulsed!mil and cream?.. Source: .....
Remarks: ....................................................................

3. Name: .... Age:. Sex:. Date:.
Occupation: ............... Place: ...............................
Use of milk and cream? ............... Source: .............................
Remarks: .................................................

How masny of those who were not sick used milk and cream? ........................
Adults, number: .C.........hCildren, number:.
Cas among neighbors and associates: .......
.................................................................................

............................... ................................................................................

.................................................................................

Remarls:
Recordobtainedby ........... ,,1912.

Records were obtained in this way of 191 cases, occurring in 105
families. It was apparent, from the histories obtained, that some
of these were not true cases of septic sore throat, but, except in two
or three instances, no effort was made to revise the diagnosis; and
for the sake of uniformity with the other cases, reported but not
investigated, the records of the clinically doubtful cases were included
under the original diagnosis of the attending physician.
Information as to a previous attack of scar et fever was obtained

from 103 patients, of whom 15 gave a definite history of havng pre
viously had scarlet fever. A previous attack of scarlet fever does
not, therefore, confer immunity to this disease, which may accord-
ingly be considered as a distinct infection.

GEOGRAPI AND CR}ONOLOGIC DISTRIBUTION OF INVESTGATED CASES.

The group of investigated cases, selected somewhat arbitrarily
from the total number of reported cases, is believed to be fairly repre-
sentative. Their geographic distribution was approximately pro-
portionate to the distnbution of the total re orte cases, except that
none of the cases reported from Roland Park were visited. This
omission was intentional, as the data given by the reporting physicians
for the cases in that section were more specific than for most of the
city cases.
The cases investigated included a fair proportion of those occurring

in the different penods of the epidemic, as shown in Table No. 3.
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TABLE No. 3.-Shouing the number and proportion of reported cases investigated,
according to date of onset.

Number Nun$or ont
Date of onset. of cases id4tlU Iveti-

Dec. 2-11 7~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~1
Dec. 2-11 .......................................................... . . 7 . ..........

Dec. 12 -2 1 1 .........
Dec.22-31 .' 1......... .

Jan. 1-10 41 25.0
Jan. 11-20 .14 2 14.3
Jan. 21-30 .13 2 15.3
Jan. 31-Feb. 9 .29 6 20.7
Feb. 10-19 $7 27 47.3
Feb. 20-29 .169 4 28 4
Mar. 1-10 .108 46.3
Mar. 11-20. 75 3 41.3
Mar. 21-30-41 9 .22.0
Mar. 31-Apr. 9. 11 3 27.0
Apr. 190................................. .......... .......... ..........

A Apr.19. 5 1 22.0
Date not definitely glven .67 11 16.4

Total .602 191 30.6

CONTACT INFECTION.

One of the first factors to be considered in the dissemination of an
epidemic of this nature is contact with infected persons.
The 191 investigated ceses occurred in 105 familias, ag follows:

Cases.
1 case in family, 62 families.................................................. 62
2 case in family, 18 families.-------------------36
3 cases in family, 13 families.--------------------------------------------------39
4 cases in family, 18 families.--...............-72
5 cases in family, 3 families ............................. ...... 15
7 cases in family, 1 family.-------------------------------------------------- 7

Total (105 families) ................................................... 191

There were then 86 (191 - 105 =86) cases which occurred in fami-
ies when there had been one or more previous or simultaneous cases.
In these 86 cases the dates of onset of the prinary and subsequent
cases in the same households were as follows:

TABLE No. 4.-Showing interval8 between fa"st case and subsqust cases infamilies in
which two or more cses occurred.

cases. 1

Same day................................ 14 8-14 days ................................. 19
1day..... ........................... 3 15-30 days ................................. 17
2 das. 5 31-40 day. 3

3 dys .5 Over 60 days ........................ 2
4days.. ............................... 4 Interalnot stati ........................ 6
5 days.. ............................... 1
6 days................................ 4 Total ................................ 86
7days.................................3 .

The 14 cases which occurred on the same day as the earliest cases
in the respective families can more properly be considered as "pri-
mary" rather than "secondary" cases. As for the remaining 72
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cases, while it is not proven that they were contracted through
contact-infection from previous cses in the same families, the prow
ability of their hav been so contracted can not be excluded, since
thes must obviously have been exposed to infection in that way.
Of the 119 cases which may be considered "primary"-that is, the

earliest cases in their respective families-only 17 gave any history of
previous contact with recognized cases of sore throat, and in the
majority of these instances the previous cases with which there had
been contact were mild, apparently ordinary cases of tonsilitis.
An analysis of the cases with reference to the schools attended

shows that 40 patients, from 35 families, were attending schools at
the time of onset of illness. These 40 cases were distributed among
24 schools, the largest number of patients attending any one schoo
being 3. The absence of significant grouping of cases in any of the
schools or of any disproportionate incidence among school children
as compared with infants and adults is fairly good evidence that the
schools were not a factor of prime importance m the spread of the in.
fection.
Although close inquy has failed to reveal any evidence of the

disease having spread to any considerable extent from family to
family by contact with previous recognized cases, there is rather good
evidence that the infection once introduced into a household was
disseminated within the family to some extent by contact; also, that
mild cases and very probably "carriers," in apparently good health,
were f^8tors of considerable importance in the dissemination of the
infection to other families. As a discussion of these questions here
would necessitate anticipating some data bearing upon them, they will
be taken up in another section.

RELATION TO MILK SUPPLY.

The use of milk or cream by patients within the 30 days preceding
their illness was determined as follows:
Raw or commercially pasteurized milk without home sterilization

was habitually taken as follows:
As a beverage, in 95 cases, or 53.1 per cent.
On cereals, etc., but not as a beverage, in 33 cas, or 18.4 per cent.
Taken, but extent not stated, in 14 cases, or 7.8 per cent.
Only in hot drinks (tea, coffee, etc.), in 10 cases, or 5.7 per cent.
Not at all, in 27 cases, or 15 per cent.
Use of milk not determined in 12 cases.

Approximately 20 per cent of the patients from whom information
was obtained used no milk at all, or used it to such a slight extent, in
hot drinks, as to make it improbable that they were exposed to
infection from the milk taken. The remaining 80 per cent took milk
in sufficient amounts to have been exposed to probable infection with
such pathogenic germs as it might contain. The percentage of milk
users is somewhat higher than would be expected if milk were not a
factor in the spread of the infection, yet not sufficiently high to be
of itself definitely significant.
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TABLE No. 5.-Showing sources of milk supply of familie in which cases of eptic wre
throat occurred.

Number
source. of jaui_ Nurmber

ie. of c88m8.

DalryNo.1 .................................................................. 4390
DairyNo. Iand 2 .................................................................. 25
DaryNo. and3 .................................................................. 616
DairyNo.I and 4 .................................................................. 12
DalryNo. Iand9 .................................................................. 12
DalrNo. Iand various ......................................... 2 4
DairyNo. 1and22 .................................................................. 1

Total reoeiving milk from dairy No. 1 ..................................... 56 124
DryNo. 2 .................................................................. 8 10
Dairy No. 2 and various.................2........................... 4
Da}ryNo. 4 .................................................................. 5 7
DairyNo.4and various ............................................................ 11
DairyNo.5 ...................................................................3 3
DairyNo.6 ...................................................................2 2
DaryNo. 7 ......................................................................... 23
DairyNo.8 ...................................................................1 4
DairyNo. 9 ................................... ....................................... 13
DairyNo. 10 .................................................................. 1 2
Dairy No. 11 to 21 inclusive ....................................................... 1111
Neighibor................. .........................................1 1....... 1
Vaous ..........................................3........ 4
No milk supply or used condensed milk only..................................8...... 12

Grand total .............................................................S105191

Approximately 53 per cent of the families, comprising 65 per cent
of tie cases nvestigated, obtained their milk supply who or in
part from dairy No. 1. The remaing 41 families (39 per cent) hav-
mg a known and regular source of milk supply obtained their milk
from at least 20 different sources, including 19 dairies, mostly of con-
siderable size. The largest number of families supplied by any one
of these dairies was 10 (comprising 14 cases) by dairy No. 2, which is
by far the largest dairy in the city. Dairy No. 4, which supplied 6
families, is the next largest of the city's daimres.
None of the other dairies had a significant number of cases among

their customers, except dairy No. 5, a small dairy supplying 3 families.
It is estimated, from the figures of the Baltimore department of

health, that dairy No. 1 supplied at that time about 3.3 er cent of the
milk sold in Baltimore. It is, therefore, hardly conceivable that mere
coincidence could account for the fact that 65 per cent of these cases
of septic sore throat were in families supplied by this one dairy.
The presumption that this milk was an important source of infection
in the 56 famnilies using it is so strong as to demand a careful study of
the cases in these families with reference to their consumption of the
milk.

ANALYSIS OF CASES IN FAMILIES OBTAINING MILK FROM DAIRY NO. 1.

An analysis of the information as to the consumption of milk by
the 124 patients in these 56 families obtainin milk om dairy No. 1,
brings out more clearly the relation between the incidence of infection
and the use of this milk. The milk was used as follows:
60 patients, or 52.6 per cent, had used this milk as a beverage.
25 patients, or 21.9 per cent, had used it on cereals, etc., but not as a beverage.
1 patient, or 0.9 per cent, had used it in ice cream only.
13 patients, or 11.4 per cent, had used it, but to what extent was not stated.
2 patients, or 1.87 per cent, had used this milk only after resterilization at home.
3 patients, or 2.67 per cent, had used this milk only in hot tea or coffee.
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4 patient, or 3.5 per cent, had used only the milk of another dairy, although the rest
of the y used milk from Dairy No. 1.

6 patients, or 5.3 per cent, had not used milk in any way.
A total of 99, or 86.8 per cent, had used this milkl without heating.
A total of 15, or 13.2 per cent, had used this milk only after heating or had not used

it at al.
In 10 cases no information was available as to the use of milk and cream:
From the above analysis it is seen that the great majority of the

cases in these families (99 or 86.8 per cent) were in persons who used
this milk unheated. A considerable proportion of the patients
(15 or 13.2 per cent), however, either used none of the milk from
dairy No. 1 or used it only after it had been heated. These 15 cases
may now be taken up in detail.
Two children in two separate families drank this milk only after

it had been carefully sterilized at home. One of these children
had been exposed to contact infection from two previous cases in the
same family, in older persons who used the milk without sterilization.
The other child had gone frequently to visit at the house of a relative
where several adults who used milk from dairy No. 1 were sick with
severe cases of septic sore throat.
Of the four patients who used only a separate milk supply, from

another dairy, three had been exposed to earlier cases in their respec-
tive families, in older persons who used milk from dairy No. 1. In
the family of the fourth child there had been no previous case reported
as septic sore throat, but the mother, who used milk from dairy
No. 1, stated that she had suffered an attack of tonsillitis two weeks
prior to the child's illness.
Of the three cases in persons who used this milk only in hot tea or

coffee, one was subsequent to other cases in the same family. The
other two were the first cases in their respective families, and can
not be accounted for by contact infection from any other known
cases at their homes or elsewhere. Since the amount of milk com-
monly taken in the tea or coffee is small and the temperature to which
it is usually raised may be expected to destroy most, if not all, of the
pathogenic germs which may be present, the chances of contracting
infection from milk taken in this way are relatively slight, yet not
altogether negligible, for the amount of milk taken in this way and
the temperature to which it is raised are quite variable.

In regard to the six patients who had not used milk in any way.
four had been exposed to infection from previous cases of septic
sore throat among milk users in their own families. The two remain-
ing cases can not e accounted for by any known exposure to contact
inection.
Summarizing the 15 cases just reviewed, 2 of them may perhaps

be accounted or by infection from milk taken in tea or coffee-
10 can be accounted for by exposure to a previous case recognized
as septic sore throat, and 1 by exposure to an unreported case of
tonsilitis, leaving 2 in which no apparent source of infection could be
traced. Every other patient in this group of 124 cases had either
used milk from dairy Nto. 1 or been associated with previously infected
persons.
The group of cases in the families supplied by dairy No. 1 may be

further analyzed with respect to the earliest case m each familyr
thus giving a clearer idea of how the infection was introduced into,
the various families.

1901
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TABLE No. 6.-64owing the use of milk by perons first attacked uwt septic sre throat
in each ofthe 56families obtaining their milk supply wholly or in partfrom dairy No. 1.

NumberUsofmlbyenfisatwednof Source of milk used by person fIrst attacked. i e failyreach aiy

47 Dairy No.1 .......................................... Asabeverageoron cereals,et.
I d .........................Go.----------------------------- Only as ice cram.
1. do ......................... To what extent was not ascrtained.
2. do .....O........ ! yin hot teaorcofee.
1. do ............................... Only after repaturization at home.

(Definite history of intimate ex-
posure to several previous cases of
septic sore throat m another family
iw,iere this mf was used without re-
pasteurization.)

1 Used only milk from another dairy, though rest of
family used milk from dairy No. 1. The mother of
this patient used milk from dairy No. 1 and had pre-
viously suffered a slight attack of tonsillitis, not re-
ported as septic sore throat.

2 Usednomilkat all ........................
I No information obtained as to use of milk by patient

first affected.

From the foregoing analyses the following conclusions may be
drawn:

1. The proportion of cases among families supplied with milk
from dairy No. 1 is so great as to poit almost unmistakablY to the
conclusion that this milk was a large factor in the spread of the
infection;

2. In the families supplied by dairy No. 1 most of the cases (86.8
per cent) were in persons who used this milk rather freely; but a
considerable portion of the patients (13.2 per cent) were pretty
definitely known not to have used any of this milk without heating.

3. In most of the latter cases, where direct infection from the milk
could be excluded, the patients had been intimately associated with
previously infected perso.ns who had used this milk.

4. It would appear, then, that in the families supplied by dairy
No. 1 two factors entered into the incidence of infection, namely,
the use of infected milk from dairy No. 1, and contact with persons
previously infected in this way. The number of cases which can
not be accounted for in either of these ways is so small as to be
reasonably attributable to error.

ANALY STS OF CASES IN FAMILIES NOT KNOWN TO HAVE OBTANED MILK FROM
DAIRY NO. 1.

To take up now the cases in families not known to have been sup-
plied with milk from dairy No. 1, one of these patients is known to
have drunk milk from dairy No. 1 away from home. In a number
of other instances milk from unknown sources had been used either
at home or in visiting. It is rather probable that in sonme of these
instances the milk was from dairy No. 1, but it is not likely that the
occasional, unknown use of milk from this source was responsible
for more than a very few cases. Nor is there evidence that any of the
dairies supplying milk to these families were sources of infection, since
it is altogether improbable that they should all have been infected
at once, and there is no significant disproportion of cases among the
customers of any one of them.
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jd]A :o.t t the mm fwill wys a leRs iwpor^t4nt fector in the
infectiom.f tJme e Mw" ipn those which occurred Dn fumjiU slip-
plied.iy dAky No, 1, P fur4i4ie by an Opalysi of tko qses 4i regsrd
to the extent of the use of m)k.
Deducting the one case in a person known to have used jnilk from

dairy No. 1, away from home, there remain 66 cases in 48 families
not known to have received 4ny part of their milk supply from this
dairy. The use of milk as determied in these cases was as follows:
Milk was used as a beverage in 27 cases, or 42.2 per cent.
Milk was used on cereals, etc., not as a beverage in 10 cases, or 15.6 per cent.
Milk was used, extent not stated, in 1 case, or 1.6 per cent.
Milk was used only in hot drinks in 7 cases, or 10.9 per cent.
No milk at all was used in 19 cases, or 29.7 per cent.
No information was obtained in 3 cases.
Comparing the above with the similar analysis of cases in families

supplied by dairy No. 1, it is seen that a much larger percentage of
the latter (86.9 per cent against 59.4 per cent) were in persons who
used unheated milk rather freely. Also, while only 5.2 per cent of the
cases among the customers of dairy No. 1 were in persons who used
no milk at all, 29.7 per cent of the patients in this group used none.
Table No. 7, with chart No. 2, shows a very striking and sig-

nificant difference between the cases among customers of dairy No. 1
and those in other families in regard to the dates of onset of illness.

TABLE No. 7.-Shouing dates of onset of investigated cases of septic sore throat among
customers of dairy No. 1 and in otherfamilies.

l__ _ _ _ _ __P-ercent-
Casesi Total age of~~~J~~~ ~totalcase

Time of onset. s all other Total mongbs famWe s
case. custom-

blairy famifles ers of
idairy
No. 1.

1912.
Jan. 1-10 ................................................................. 1..........
Jan. 11-20 ................................................................ 2 2 ......Jan.21-30 ...................................................... 1 2 50
Jan. 31-Feb.9 ................................................. 33 6 50
Feb. 10-19 ................................................. 207 27 74
Feb. 20-29 .................................................. 4141 748 85.4
Mmar. I-................................................. 33 1750 66
Mar. 11-20 ................................................. 131831 41.9
Mar. 21-30 .................................................3.... 6 9 33.3
Mar.31-Apr.9 ................................................. 12 3 33.3
Apr10-19................................................. .... ...... ..... .......... .......... ..........

Apr. 20-29...................................................... ........

Apr. 30May 9 ..... ...I i 00
After May 9........ ............ . ........ .......... ....... .......... ....... ..........

Date not given .......... 85 3 11.

Total ......... 124 67 191 6 9

From the foregoing it is evident that the outbreak occurred first
among the familis supplied by dairyg No. 1 and had already begun to
declie among them b ore it reached its maximum prevalence m the
other families considered. This fact, in connection with the occur-
rence in families supplied b; dairy No. I of some cases apparently
attributable only to contact infection, strongly sugeests that the out-
break among families not using this milk was a secondary" con-
tact-epidemic.
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Another difference very distinctly appreciable betwaen the group
of families obtaini their milk supply from dairy No. 1 and those
obtaining it from otor dealers, is that in the former group multiple
cases in the families were more common.
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CHART No. 2.-Showing chronologieal
Incdence of 191 Invigated cames of
sepUc sor throat; dates of onet by 10-
day perods.

The distribution of cases in families is shown in the foUowing tabu-
lations:
Incence of septic sore throat in families supplied with milk wholly or in partfrom dairy

No. 1.
1 case in family, 25 families ................................................ 25
2 cases in family, 10 families............................................... 20
3 cases in family, 11 families............................................... 33
4 cases in family, 6 families......................... 24
5 cases in family, 3 families... 15
7 cases in family, 1 family ................................................. 7

Total, 56 families .................................................... 124
Average number of cases per family, 2.21.
Approximately 80 per cent (99) of these cases occurred in families with more than

one case each.

Incidee of septic sore throat infamilies obtaning teir milk supply from dealws ohr
than dairy No. 1. a

1caseinfamily, 37 families ............................................. 37
2cases in family, 8 families ................................................ 16
3 cases in family, 2 families ................................................ 8
4 cases in family, 2 families................................................ 8

Total (49 families)................... 67
Average number of cases per family, 1.37.
Thirty (44.8 per cent) of the cases occurred in families with more than one case each.
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From the3e cornparisons it is evident that the infection was more

intense in the families supplied with milk from ([airy No. 1, stugesting
larger dosage or greater virulence of the infective agent.

Tables Nos. 8 and 9, showing the attack rates per hundred in families
supplied by dairy No. 1 and in the other familie3 are presented to
illustrate two facts: First, the higher percentage of persons sick in
the families supplied by dairy No. 1; and, second, in both groups,

the relatively greater incidence in children than in adults, and the
greater incidence in adult females than ill a(lult males.

TABLE No. 8.-Showing the attack rates per 100 in males and females of various age

groups in families obtaining their milk supply wholly or in part from diry No. 1.

Males. Females. Total.

Age groups. Nu- Attack Nm Attack Num-
Attack

NumX- rate Num rate Numn rate

ber. per her. per ber.~ per

100. sick. sick.
100. 100. ~~~~~~~~~100.

loyearsandunder. 40 29 74.0 33 33 100.0 73 62 84.9

11to20years .............! 8 5 62.5 6 4 66.6 14 9 64.3

Over20years ........ 69 13 18.8 104 31 29.8 173 44 25.4

Total : 117 47 40.0 143 68 47.51 260| 115 44.2

NOTE.-Servants are not included in the above table because of the difficulty of obtaining accurate in-
formation concerning them. It is the omission of these that reduces the number of cases from 124 to 115.

TABLE No. 9.-Showing the attack rates per 100 in males and females of various age

groups in families obtaining their mtlk supply from dealers other than dairy No. 1.

Males. Females. Total.

Age groups. Num- Attack Num Num- Attack Num Num- Attack

ber. ber rate per her. her rate per ber.bratpesick. 100. sick. 100. sick. 100.

10 yearsandunder ........... 32 1 17 53.1 27 16 59.2 59 33 55.9
11to20years ................ 8 2 25.0 17 4 23.4 25 6 24.0
Over 20years ................ 88 11 12.5 105 16 15.2 193 27 14.0

Total . 128 30 23.4 149 36 24.1 277 66 23.8

NOTE.-Servants not included.

It has already been stated that some of the cases included in the
records did not appear to have been true cases of the epidemic septic
throat infection, but ordinary tonsillitis. As by far the most of these
doubtful cases were in the group of families not customers of dairy
No. 1, a more rigid clinical differentiation would have left even a
larger proportion of cases among the customers of dairy No. 1.
The duration of illness was ascertained in 64 of the cases in

families supplied by dairy No. 1 and in 54 of the cases in other
families. the average duration in the former group was 18.9 days,
as compared to an average of 13.1 in the latter.
The table following shows the greater proportion of prolonged

cases among the customers of dairy No. 1.
149
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TABLE No. 10.-Showing duration of illness in cae of 8eptic sore throat.

Duration of illness. Cases In families supplied by Cases in families not suppHed bydairy No. 1l. dairy No. I.

1 to7days ............... ... 19 cases or 29.5percent......... 20cas or37.2percent.
8to 14days ....................... 13 cases or 20.4percent. 24casesor 44.4percent.
15 to 21days ...................... 15 cases or 23.5percent. 4 cases or 7.4percent.
22to28days ...................... 4 cases or 6.2percent. Icase or 1.8percent.
Over 28 days ...................... 13 cases or 20.4 per cent. 5 cases or 9.2 per cent.

Total ....................... 64 cases or 100 per cent.54 cases or 100 per cent.
Total in 1-14 days ................. 32 cases or 50 per cent.44 cases or 82.6 per cent.
Total over 14 days ................. 32 cases or 50 per cent.10 cases or 18. 4 per cent.

Over half the cases among customers of dairy No. 1 were of more
than 2 weeks' duration, while less than one-fifth of the otlier cases were
of such long duration.
Inquiry was also made as to the severity of illness and its compli-

cations. Analysis of the information obtained in regard to 80 cases
among customers of dairy No. 1 and 51 cases in other families shows
in the former group a higher proportion of severe cases with serious
complications, as follows:

C
Cases among customers of Cases in families not custom-

Complications,
f
dairy No. 1 (exclusive of ers of dairy No.1 (exclusive
fatal cases). of fatal cases).

Adenitis .............................. 31cases ............. O10cases.
Ott .............................. 7cases .2cam.
Arthritis .............................. 3 cass..
Erysipelas ............................... 1 case.
Septicemia ............................... 1 case.
Abscess of tonsils ............................ 1 case ...................... 1 case.
Neuritis ............................... 1 case.
Nephritis ............................................................ ............ 1 case.
Severe cases, complications not specified.... 7 cases .............. 1 case.

Total severe or complicated cases.52 es, or 65 per cent..... 15 cases, or 29.4 per cent.
Total uncomplicated or mild cases. 28 cases, or 35 per cent.......136 cases, or 70.6 per cent.

Grand total ........................... 80 cases, or 100percent...... 1 cases, or 100 per cent.

NOTE.-Nearly two-thirds of the case among customers of dairy No. 1 were of severe type, usually with
some complications, whfile less than one-third of the cases in other families could be soclassifled.

Summing up the evidence7collected in the study of the 191 cases
alosely investigated, the first and most striking fact brought out is
that about two-thirds of the cases were in families obtaining their
milk supply wholly or in part from a single dairy. Since this dairy
distributed only about 3.3 per cent of the milk sold, the number of
cases among its customers is so altogether disproportionate as to
indicate almost conclusively that this milk was an important factor
In spreading the infection. This conclusion is further strengthened
by the fact that over 85 per cent of the cases within the families
takina milk from dairy No. 1 were habitual users of this milk.
On the other hand, even in these families there were some cases in

persons who did not use the milk at all, and so could not have been
nfected in that way. In almost every one of these instances the
patients had been intimately associated with previous cases of septic
sore throat in persons who did use the milk. It would appear, tien,
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that their cases were due to contact infection and that the disease is
contagious.
About one-third of the cases studied were in families who obtained

no part of their milk supply from dairy No. 1. These families had no
common source of milk supply. Several of them used no milk at all
or only condensed milk; the others purchased from at least 19 different
dairies, including the largest in the city. The distribution of the
cases among the customers of these dairies was generally propor-
tionate to the amount of milk sold by each. It is, therefore, unlilely
that the cases in this group were due to infection contracted from
milk. As sustaining this conclusion several facts may be noted. In
these families the percentage of patients who habitually used milk
was not strikingly high. The infection appeared to be less intense in
these families than in the families supplied by dairy No. 1, as shown
by the lesser frequency of multiple cases in the families affected; also,
the course of the infections was generally shorter and less severe.
It is characteristic of milk-borne epidemics that several cases occur
in the same family almost simultaneously.

Since it appears that the cases in families not customers of dairy
No. 1 are not attributable to milk infection, it remains to consider
what was their most probable source of infection. It is believed
that they were due, generally, to contact infection from previous
cases, chiefly among the customers of dairy No. 1. The reasons for
this belief are the following:

Already, from the study of the case in families using the presumably
infected milk, evidence has been brought out to show that the
infection was probably contagious, capable of being spread by con-
tact from infected persons. The outbreak of the milk epidemic
among the clientele of dairy No. 1 established, in February and
early March, all over the city an enormous number of foci from
which infection might be spread in this way. The cases in families
not supplied by dairy No. 1, occurring distinctly later than the out-
break among the customers of this dairy, give the impression of
being secondary to the latter. Few of the cases outside the patrons
of dairy No. 1 gave definite histories of contact with previous
recognized cases, but it may be recalled that many cases belonging to
the distinctly milk-borne epidemic were of very mild type. Such
mild cases, and perhaps apparently healthy "carriers," mingling
with their associates, would offer s cient explanation for the wide-
spread dissemination of infection throughout the city during and
after the distinctly milk-borne epidemic.

.

II. ANALYSIS OF ALL REPORTED CASES.

As stated above, the total number of cases of septic sore throat
reported to the commissioner of health was 602. The group of 191
cases above considered constitutes, therefore, slightly less than one-
third of all the cases on record.

It was not practicable to visit all the reported cases to ascertain
the source of their milk supply, nor practicable, in most instances,
to obtain information on this point from the attending physicians.
It was possible, however, to obtain in another way fairly accurate

1907
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information regarding the connection between the whole group of
cases and the milk distributed by dairy No. 1. The proprietor of
this dairy, upon request, furnished to the commissioner of health
a list of all customers regularly supplied by him during February
and March, 1911. This list, after bemg properly indexed according
to street addresses, was compared with the similarly indexed list of
cases of septic sore throat reported by physicians to the health
department. In this way information was obtained as to the num-
ber of cases occurring among the customers of this dairy.
In about half of the cases thus located on this milk route confirnma-

tory information as to the source of milk supply was obtained by
peirsonal investigation or from physician's reports. Very little of
the milk from this dairy was sold at wholesale to intermediate dis-
tributors-restaurants, drug stores, groceries, and saloons practi-
cally all beimg sold direct to householders for home consumption.
A list of the families regularly supplied with this milk would probably,
therefore, include practically a persons who had consumed it,
except the relatively few who took it for lunch at their places of
business or occasionally used some of it at friends' houses. It is
believed that the method employed has given a fairly accurate idea of
the relation between the distribution of the milk and the occurrence
of cases.
By comparing the list of reported cases with the list of customers of

dairy No. 1, it was found that 410, or 68 per cent, of the 602 cases had
occurred in families regularly supplied with milk from this dairv.
In this whole group, therefore, as in the smaller group of cases more
closely studied, approximately two-thirds of the cases were found
among the customers of this one dairy, which, as already stated,
distributed only about 3.3 per cent of the milk sold in Baltimore.
Some further idea of the disproportionate incidence among the

customers of this dairy may be oibtained from the following estimate.
The population of Baltimore is about 560,000. Accordmg to the
estimate of the proprietor, dairy No. 1 supplied about 3,500 cus-
tomers, mostly householders. Making a liberal estimate of 6 persons
in each family supplied, there were about 21,000 people to whom
this milk was distributed as compared with approximately 539,000
people in Baltimore not using this milk. The 410 cases among 21,000
people are equivalent to an incidence of approximately 20 per 1,000,
while the remaining 192 cases distributes among a population of
539,000 not supplied by dairy No. 1 are equivalent to an incidence
of only 0.36 per 1,000.

Since it is evident that only a small part of the total cases either
among the customers of dairy No. 1 or among others were reported,
the above figures are only relative, but they may be accepted as
showing approximately the proportionate incidence of cases.

In the group of 191 cases investigated it was found that multiple
cases in the family were more common amon the customers of
dairy No.1. The same is true as regards the whole group of reported
cases, as shown by the following tabulations:

1908
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Incide of septic 8ore throat in familie supplied with milk from dairy No. 1.

Cases.

1 cas in 79 famili .................................................. 79

2 ca 30 families ................................................. 60

3 camss in family, 34 families ............................ 102

4 cassm in 12 families ................................................. 48

5 case in family, 7 families .................................................. 35
6 cases in fmily, 6 fmilie................................................... 36

7 case in ily family .................. ...........7....... . 7
8 casesin family ................................................... 8

9caesin fmiy, family 9

11 casesinfaD , 1 fam h. 11

.51 ca. il I 1 $a=-.15
Total (173 families) .............................

410

oZ 0 * 0 - -0*0H .
g 7 l

_ T_4 _ C __

" __-Ar y A I __

--0

72 _

60_

24_

- Caee asog custowers of Dairy Io. 1.

Cases azong porons not Smona to bave used allk frgq
aliry No. 1.

CHART No. 3.-Showing chronological incidence of cases
of septic sore throat among customers of dairy No. 1,
and among other families, by 10-day periods. (535
cases.)

Incidence of septic sore throat in families not supplied with milk from dairy No. 1.
Cases.

1 case in family, 124 families.----------------------- 124
2 casi family, 20 families---------------..--...- 40
3 cases in family, 2 families.----------------------.-.. 6
4 cases in family, 3 families . 12
5 case in family, 2 families .-------------------.10

Total (151 families) -- -- -- -- -- -- -- -- -- - -- -- -192

In the families supplied by dairy No. 1, the average number of
cases per family was 2.37, while in families not on this milk route the
number of cases per family averaged 1.26.

Again, a chronolo-gical analysis of all the reported cases shows,
as did a similar analysis of the smaller group frst considered, that

1 These 15 cases occurred in a total of 23 persons in a nurses' home.
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the epidemic outbreak occurred first among the customers of dairy
No. 1 and was followed by a smaller outbreak in the rest of the popu-
lation, as shown in the preceding charts (Nos. 3, 4, and 5) and table
(No. 11):

TABLE No. 11.-Shouing chronological incidence of cases among customers of dairy No. 1
and others, by lo-day perMods.

Cases onCaenomilk oaenotsPeriod, route of onlThtas
dNo.1. route.

1911.
Dec. 2-.. 7 ....... 7
Dec. 12-21 ......... ..........1 1
Dec. 22-31 ......................................................... 1......... ..... 1

1912..
Jan. 1-10 ........................... 4 4
Jan. 11-20 ....... 8 6 14
Jan. 21- 3 . . 7 6 13
Jan. 31-Feb. 9 ..13 16 29
Feb. 10-19 ..47 10 57

Feb. 2-29 ..155 14169
Miar.1-110.79 29 108Mar. 1-1-0..... ;................................................ . 7 2918477

Mar. 11-20....'28 47 75
Mar. 21- 3. 12 29 41
Mar. 31-Apr. 9 ................................. 38 11
Apr. 10-19.i ........ . . ...... ....... . ........

After Apr.1 9-- - --- 4

Total .360 175 535

NOTE.-In the remainder of the 602 reported cases the dates of onset were not given specifically.

The charts !showig the onset of cases by days bring out more
strikingly than do the more condensed charts some details as to the
course of the outbreak.

It extended over a rather long period-approximately from the
first of February to the first of April, and, if the scattering cases are
included, for an even longer period. The cases not on the milk route
of dairy No. 1 are both actuaUy and relatively more numerous after
the first 10 days in March, but are not confined to any one period of
the outbreak occurring before, after, and all through the epidemic
among the customers of dairy No. 1.
This may indicate the constant inclusioin in the records of cases of

tonsillitis not. due to the same specific infection as the milk epidemic,
or it may indicate an endemic prevalence of the same infection,
which became epidemic onlv when a larcre milk supply became
infected.

FATALITIES.

Records were obtained of 28 deaths during Februarv, March, April,
and May, 1912, considered by the physicians in attendance to have
been due to general infection resulting from septic sore throat. In
December, 1911, one death was reported as due to septicemia fol-
lowing a streptococcus tonsillitis. There was no evidence tending
to connect this case with the outbreak of February, 1912, excepting
a certain clinical similarity.
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In the following table (No. 12) is giiven a list of the recorded
fatal cases of septic sore throat, separated for convenience into two
groups: (1) Fatalities in families regularly supplied with milk from
dairwy No. 1, and (2) fatalities in famiies not knowai to have obtained
any part of their milk supply from this dairy.

TABLE No. 12.-Showing deathsfrom septic sore throat.

A. IN FAMILIES REGULARLY SUPPLIED WITH MILK FROM DAIRY NO. 1.

Date of Date of
onset. death.

Feb. 10 Feb. 20
Feb. 7 Feb. 25
Feb. 25 Feb. 27
Feb. 26 Feb. 29
.do. ..do.

Feb. 8 Mar. 4
Mar. 6 Mar. 7
Mar. 4 ...do.....
Feb. 27 ..........
Mar. 4 Mar. 8
Mar. 8 Mar. 11
Feb. 28 Mar. 12

...........
Mar. 12 Mar. 16

Feb. 26 ...do.....
Feb. 28 Mar. 20
Mar. ll Mar. 21
Mar. 23 Mar. 27
Mar. 14 Mar. 28
.4......Mar. 29
Apr. 2 Apr. 6

Immediate cause of death.

Septicemia.
Peritonitis.
Acute append"nitis, peritonitis.
Septicemia, peritonitis.
Peritonitis.
Peritonitis, relapse pneumonia.
Septicemia, convulsions.
Peritonitis.'

Do.
Septicemia.
Acute appendicitis.
Septicemia convulsions.
Peritonitis.1
Erysipelas.
Peritonitis.

Do.
Do.

Septicemia, broncho-pneumonia.
Peritonitis, pneumonia.
Septicemia.

B. IN FAMILIES NOT REGULARLY SUPPLIED WITH MILK FROM DAIRY NO.1.

22 27 F. Mar. 2 Mar. 7 Peritonitis.'
23 .........M..... Mar. 9 Mar. 16 Peritonitis, convulsions.
24 ji F. Mar. 13 Mar. 23 Erysipelas.
25 1 M. Mar. 14 Mar. 29 Septicemia.
26 X F. Mar. 28 Apr. 1 Do.
27 51 F. Apr. 15 Apr. 17 Peritonitis.
28 1 F. May 5 May 12 Broncho).pneumonia.

Diagnosis bacteriologically confirmed by isolation of streptococcus from internal organs.

In the list of fatalitie* glven above are included only those in which
the diagnosis of septic sore throat was given by the attending physi-
cians. The diagnosis is somewhat doubtful in three or four of these
cases (all in families not supplied by dairy No. 1), yet it is believed
that the total number of deaths, as given, is in all probability too
small rather than too large.

Several of the fatalities listed above-appeared in the death records
under diagnoses such as broncho-pneumonia and acute appendicitis,
which would have made it impossible to recognize them, from the
death records alone, as due to septic sore throat. It is by no means
unlikely that deaths of which no supplementary report was made
were certified under similarly obscuring diagnoEes.
Of the 28 fatal cases, 21 (75 per cent) were in families obtaining

their milk supply wholly or in part from dairy No. 1. In two of these
cases it was definitely asserted that the patients had not used any
of the milk from dairy No. 1, but in both instances other members of

Sex.

M.
F.
F.
F.
M.
F.
M.
M.
F.
M.
F.
M.
F.
F.
M.
F.
M.
M.
M.
M.
F.

2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

4
1
4
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their families who did use this milk lhad been ill a short time prior
with less severe attacks of the same infection. In regard to the rest
of the cases in this group, it was ascertained either from members of
their families or from the attending physician that the patients, prior
to their illness, had habitually taken this milk eitlher as a beverage
or on cereals and desserts.
Seven fatal cases were reported in families not appearing on the list

of customers of dairy No. 1. In one of these cases it was ascertained
that for several weeks prior to her illness the patient lhad been away
from home visiting friends in another part of the city, but the address
of the latter family and their source of milk supply could not be
ascertained. Excluding this case (No. 23, onset Mar. 2), in regard
to which no information was obtainable, the otliers, when grouped
chronologically, show a very striking relation to the milk supply of
dairy No. 1.

Total Cases among cIus-
fatal tomers of dairy
cases. No. 1.

N iumber. Per cent.
Fatal cases having their onset prior to March 9............................ 1. 13100
Fatal cases having their onset after March 9............................... 126 50

Total.........2..... ................ 2721.

An analysis of the death records therefore confirms wlhat hias already
been indicated by analysis of the morbidity reports, namely, that the
outbreak was, in the latter part of February and the first part of
March, confined almost exclusively to the customers of dairy No. 1,
and later was more widely disseminated.

In the death certificates for the month of Marcel were found recor(Is
of four deaths from septic infection, among the patrons of dairy No. 1,
but not included in the above list. Two of these deaths, one from
erysipelas and one from lymphangitis, were considered by the attend-
ing physicians not to have been due to septic sore throat; this was
thought to have been the most probable cause of one, and in regard to
the fourth no information was obtainable except the death certificate.
It is highly improbable that these four deaths, from such relatively
rare causes, all occurring within a month among the patrons of dairy
No. 1, are attributable to coincidence, independent of the prevailing
epidemic.

INSPECTION OF DAIRY NO. 1.

While case records were being collected a careful inspection was
made of the dairy, the product of which seemed so closely connected
with the epidemic, and a history of its operations obtained from the
proprietor, who gave his full cooperation in the efforts to ascertain
and remove any source of infection. A slhort time prior to this
investigation, as soon as there was any suspicion attached to hiis
dairy, the proprietor had sought the advice of a sanitary expert
whose recommendations had been faitlhfully carried out.
The dairy, more properly a pasteurizing plant and distributing

depot, was receiving taily, during the months of February an(1
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Marchl, about 1,000 gallonis of milk and 30 to 40 gallons of cream,
which were distributed by 16 delivery wagons to about 3,500 families.
Ice cream and butter were sold in relatively small amounts almost
exclusively to the regular milk customers.
The milk received at the dairy came from 68 farms, situated chiefly

along the Maryland & Pennsylvania Railroad, between York, Pa.,
and Baltimore. Most of it was from one to four hours in transit
from the farms to the dairy, where it was received usually between
8 and 10 a. m. On receipt at the dairy the milk was emptied at once
into a mixing tank, run thence through the pasteurizer, bottled and
capped automatically, and placed at once in the refrigerator, where
it was kept until delivered to customers the sanme afternoon and the
following morning.
Up to March 19 all the milk received (with the exceptions noted

later) was pasteurized by the "flash" system, being ra;sed to a
temperature of 1650 F. for 21 minutes. The cream was sold unpas-
teurized up to this time. From the pasteurizer the milk was passed
over a coil of refrigeratimg pipes, the lowest part of which was some
6 feet from the floor, was received into a collecting trough, and
passed thence by pipe into the bottling and capping machine.
Returned bottles were cleansed and sterilized in an automatic

washing machine. The bottles, placed in the machine in wooden
crates, were washed first in a strong solution of caustic soda; washed,
brushed, and rinsed in clean hot water; then steamed two and one-half
minutes. They emerged from the washing machine inverted in their
crates, which were stacked in a corner of the dairy, with the bottles
still inverted, until used. When the bottles were to be filled, each
crate was "flipped" over and placed in thebottling machine, where the
bottles were automatically filled and capped. For sealing the
bottles, ordinary paper caps were used, fed by the capping machine
from the cylindrical paper containers in which they were received.
While it happened occasionally that a bottle was touched with the
hands in bemg taken from the washer or while being placed in the
filling machine, this would be exceptional. Sometimes, in al proba-
bility a bottle missed by the cappig machine was capped by hand,
although this was contrary to the dai's regulations. Ordnariy,
however, there was no occasion for a milk bottle to be touched after
sterilization until it reached the consumer, except perhaps by the
delivery man in removing the bottle from the crate.
The plant was operated with an unusually conscientious and

intelligent attention to details of cleanliness. The apparent chances
for in ection of the milk after pasteurization were:

1. In passing over the cooling pipes and into the collecting trough,
where the milk was for a few moments exposed to the air.

2. From imperfectly sterilized bottles, returned from infected
households.

3. By an attendant handling or capping an occasional bottle.
4. From the hands of the delivery man touching the mouth of a bot-

tle in removing it from the crate.
5. Cream sold unpasteurized in smaller bottles, capped by a hand

machine, was somewhat more exposed to infection in the dairy.
Infection of the milk from returned bottles, inproperly sterilized,

seemed highly improbable, for while the system of bottle steriliza-

1914
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tion was not perfect, it was very good, the temperature and length
of exposure being sufficient in all probability to destroy nonspore-
bearing pathogenic bacteria. Bacteriological examination of ster-
iized bottles, made for the proprietor by a local bacteriologist,
showed generally very few bacteria present.

Infection introduced into an occasional bottle of milk either from
an infected and improperly sterilized bottle, or by the hands of an
infected attendant, could hardly hive been disseminated throughout
the supply. While it might have accounted for scattered cases, it
could hardly have caused a general outbreak among the consumers
of the milk.

Infection introduced by a driver would necessarily have been con-
fined to the route of that driver, and it is not likely that a large number
of drivers should have been infected at once.
The cases and deaths were pretty generally distributed over all of

the 16 delivery routes, so far as could be ascertained. Data on this
oint were available in 363 cases, including 17 fatalities. The distri-

bution of these cases on the various routes is as follows:

Route No. Families Total Fatal
affected. cases. cases.

1.-- - - - - - - - - - - - -8 102
2 .................................................................. . 19 13,, ....................................................4 30l
4 . ................................................................. 68 2
5 9 20 1

6 .. ... .............................8 23 1
7 .. . ... ............................................27 52 2

8 .14 32 2
9.2252........

10 .... 12 241
11 .................................................... ------- 122f 1

12 .........
13 .3 8 1
14.--------------------------------------------- 10 20 .....

15.1 1.i15................................................................ 16 1 9 l16 ..................................................................16.29 1

Total ................................................................. 164 36317

While the cases were not uniformly distributed over all the routes,
it will be noted that no route altogether escaped, and that there is. no
significant grouping of cases on any one route. Especially in regard
to the fatalities, the records of which are doubtless more complete
than the morbidity reports, it will be noted that they are quite
uniformly distributed along the various delivery routes.

Notwithstanding that it would appear difficult to understand how
the milk could have become infected subsequent to pasteurization,
the possibility must be carefully considered, since there was a dis-
tinct outbreak of sore throat among the employees of the dairy, the
details of which are as follows:
On February 21 one of the employees of the dairy, the manager

who supervised the operation of the plant, was taken sick with a
comparatively mild attack of tonsilitis which confine(d him to his
home on the 22nd, 23rd, and 24th. In the late afternoon of February
22 another employee, the driver of one of the deliverv wagons, who
had been feeling badly for a few days, was taken su(denly ill with
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what appeared to be an acute attack of appendicitis. He was at once
removed to a hospital, where it developed later that he was suffering
from a rather severe case of tonsilitis with acute abdominal Pam, a
complication noted quite frequently in this epidemic. On February
28 another employee, a route boss, was taken sick with sore thioat of
about 10 days duration, with enlarged cervical glands. One of the
drivers was taken sick March 3 an(l another March 6, both with rather
severe tonsillitis.
The personnel of the dairy during this time was:

Proprietors ..........2............ .........; . 2
Manager of plant.......................................................... 1
Bottling room employees .................................................... 5
Engineer ....1.......................................... I
Route bosses .............................................................. 3
Deliverymen.16
Stablemen and haulers ..................................................... 4
Laborer...1............. . . ................ : . .... I
Ice cream department..................................................... 3

36
Office force ....................5....... ....... ........ .......... 5

Total............................................ 41

Tt was said that nractically all of these drank milk rather freelv.
Cases of similar illness, sore throat with enlarged glands, consid-

erable prostration, and slow convalescence also occurred during this
time in the family of the proprietor-, who -had h i residence in the
same building above the dairy, viz, February 23, a servant girl
February 29, the wife of one of the proprietor-; March 6 and 8,
respectively, two young children.

With one exception, all of those who were sick, both employees
anid members of the proprietors' family, drank milk quite freely, as
did all the employees.
These cases, occurring at the height of the epidemic, can hardly

be considered as the sources of the outbreak among the customers
of this dairy, since the epidemic among the latter had started at
least a week earlier. It is more likely that the infections in the dairy
employees were contracted from the same cause as the outbreak
among the customers, namely, the use of infected milk.
As to the probability of the milk having become infected before

pasteurization, it is evident that pathogenic germs introduced into
the milk at anv time prior to its passage out of the mixing tank-
that is, at one of the farms or on receipt at the dairy-would have
been distributed quite uniformly through the whole supply in the
process of mixing.

It was learned from the proprietor that for a period of five to seven
days, beginning January 29,he had distributed unpasteurized milk
to his customers, while some changes were being made in the equip-
ment of his plant, namely, the installation of a new bottling machine
and renewing a part of the cement floor of the main room. It was
thought that owmg to the unusually cold weather at that time the
danger from discontinuing pasteurization for a few days would be
minimized. The exact date when pasteurization was resumed was
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not recorded, but was satisfactorily determined to have been not
later than February 5. This date corresponds approximately to the
beginning of the definite outbreak, although, as is shown in chart
No. 4, there had been a highly suggestive number of infections among
customers of this dairy even prior to January 29.

Since the incubation period of this infection is not accuratelv deter-
mined it is difficult to estimate the probabilitv of infection contracted
at this time being competent to account for 'an epidemic reaching its
maximum development from 10 to 30 days later, and continuing to
attack previously uninfected families for at least six weeks after
pasteurization had been resumed. (See chart No. 5.) From analogy
to better-known streptococcus infections, and from several isolated
instances, where persons not using this milk were attacked within a
very few days after exposure to other cases, it may be justifiabiy
inferred that the incubation period is short, and that infection con-
veyed through unpasteurize milk during the period from January
29 to February .5 can hardly account for the greater part of the
epidemic.
Up to about March 20 the full cream received at the dairy about 20

gallons dailv, was sold unpasteurized. In order to ascertain whether
this unpasteurized product was the source of infection the proprietor
was requested to specify, on his list of customers, the families to whom
full cream was sold. It was found that not over one-third of the cases
among his patrons were in families using this unpasteurized cream,
which can not therefore be considered the sole or even the chief source
of infection.
The cream used for making ice cream was said to have been

pasteurized.
The next question of prime importance remaining to be considered

is whether the infectious agent, if introduced into the milk before
pasteurization, would necessarily have been destroyed by the process
employed.

.riccording to the statements of at least two bacteriologists who had
worked with cultures of the streptococcus isolated from cases of sore
throat during the outbreak, this organism, supposed to have been the
specic cause of the epidemic, was uniformly killed bv exposure to a
temperature of 1650 F. for 21 minutes-in fact, by a considerably
lower temperature. It does not necessarily follow, however, that all
of such organisms present in raw milk would have been destroyed in
the process of pasteurization as actually applied. It is possible that
as found in milk the organisms may have been more heat resistant
than after cultivation on laboratory media; or that an unusually
resistant minority may have .survived a temperature destructive to

the majority. Also, it may well be questioned whether, in the process
employed, the exposure was absolutely uniform and always sufficient
to destroy organisms protected by particles of solid material.
The tables following show the results of bacteriological examina-

tions of samples of milk from this dairy, both before and after pasteur-
ization, by the Baltimore health department.

1917



November 22, 191' 1918

TABLIE No. 13. Shouring resultsof bacteriolog 1 examinations of milkfrom dairy No. 1
the Baltimore city Sualth department.

Before pasteurization. After pasteurization.

Colon bacillus pres-
Month. Number of Colon Number of ent in-Month. ~~~~~bacteria ma0l001 bacteria _______

cbie cubi Pbic I cubic 0.1 cubic
centimeter. mentr centimeter. centi- centi-

meter. meter. meter.

1911.
January ..................................................... .......... ............ .......... ..........

February..... 3,000,000 + 360,000 + +
march ........................................... ............ .......... ............ .......... ..........

April ............................................ 140,000 0 35,000 0 0
Do ........................... 600,000 + 15,000 0 0
Do ........................................ 400,000 0 15,000 0 0

May 100,000 + 1,500 0 0
D. 1,800,000 + 30,000 + +Jn ...........................21000.........................

June........................... 2,100,000 + 24,000 + +
Do .........................6,000,000 + 36,000 + 0

Do ....4.....800,000......................... + 4,800 + 0
Do.10.0,200,00........................0 + 21,000 0 0

August .18,000,000 + 36,000 + 0
Do ...................... ...... 7,200,000 + 3,000 + 0
Do......................... ......... 12,000,000 + 12,000 + +

September............................. .... 7,200,000 + 9,000 + 0
Do ............................... ...... 350,000 0 120,000 + 0

October ......................................... 300,000 + 90,000 + +
Do ......... ........................ 600,000 + 20,000 0 0

November....................... ...... 3,000,000 + 6,000 0 0
Do ................(....... ;300 000 0 6,000 0 0

December .................................... 3,300,000 + 45,000 + 0

1912.
January ......................................... 1,650,000 0 15,000 + ..........

Do . .300,000 0 36,000 0 0
Do ........ ............ ............... 500,000 0 57,000 0 0

February . .140,000 0 36,000 + 0
Do .... 1 .................... ..200,000 ........ 150,000 ++

March .......................................... 130,000 0 60,000 + +
Do ...230.................................... 230, 000 0 90,000 + 0
Do ..........................................- 9,000,000 0 6,000 0 0
Do......................... 160,000 0 42,000 .......... 0
Do........................ 2,700,000 0 39,000 0.....
Do....................... ............... 180,000 + 2,300 0 0

An analysis of these results shows that in 34 examinations, made
in a period of one year and three months, 50-per cent of the samples of
raw milk were found to have more than 1,000,000 bacteria per cubic
centimeter. According to the gradings recommended in the Report
of the Commission on Milk Standards appointed by the New or
Milk Committee (Public Health Reports,Vol. XXVII, No. 19, May 10,
1912) this would be classed as "milk not suitable for drnking pur-
poses," not coming up to the bacterial standard recommende for
raw milk intended for pasteurization, namely, not over 1°,000,000
bacteria per cubic centimeter.

Seven of the 34 corresponding samples of pasteurized milk fail
to meet the bacterial standard recomumended by this commission
for pasteurized milk, namelv, a bacterial content of less than 50,000
per cubic centimeter. Eiglhteen (53 per cent) of the samples showed
colon bacilli in 1 cubic centimeter, in this respect also falling below
the standard recommended in the report referred to.
The milk distributed from this dairy, while very much above the

average of most city supplies in quality, could not, according to the
standards mentioned, be considered of satisfactory and altogether
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safe quality. The frequent presence of colon bacilli and the nrore
than occasional high bacterial content of the pasturized milk would
indicate that the process employed was inadequate to render the
milk at all times a ove suspicion.
The "flash" pasteurizer used in the dairy was ordinarily regulated

by an automatic thermoregulator, with a thermographic attachment
furnishing a permanent record of the temperature maintained and
the time consumed in running the milk through each day. Unfor-
tunately, for some three months prior to this outbreak the automatic
thermoregulator had been out of repair, the temperature of the
pasteurizer had to be regulated by hand, and no record was kept of
it. It is probable, however, that during this time sufficient care was
exercised to keep the temperature almost as well regulated as it
would have been by the autoiiiatic device.
On March 19, following the advice of the sanitary expert whom he

had consulted, the proprietor of the dairy put in apparatus enabling
him to hold all his milk at 1450 F. for 30 minutes. A short while
prior to this he had begun pasteurizing all his cream, which had pre-
viously been sold unpasteurized.

Referring to chart No. 5, it will be noted that the last case in a
previously uninfected family among the patrons of this dairy occurred
March 24, a-few days after the system of pasteurization had been
changed. Cases after this date were confined to previously infected
families among the patrons of this dairy and to families not supplied
with this milk. Since the epidemic on the milk route of dairy o. 1
had already declined greatly before March 24, its cessation, foUowing
the adoption of a more thorough system of pasteurization, can not
be unreservedly ascribed to this cause, although the inference that
such was the case is, to say the least, very strofigly suggested.
To summarize the evidence as to the source of infectlon of the milk

supply, it is believed that the milk was infected prior to pasteuriza-
tion, probably from some source outside the dairy, because:

1. the methods used in handling the milk after pasteurization and
the care exercised in cleansing and sterilizing vessels were such as to
preclude the probability, thouglh not the possibility, of infection sub-
sequent to pasteurization.

2. No source of infection sufficient to account for the epidemic
could be found in the dairy. Although several cases of septic sore
throat occurred among employees of the dairy, they occurred dis-
tinctly later than the beginnig of the outbreak and, with one excep-
tion, m persons who did not handle the general supply. Finally,
there was no apparent way in whicll infection, introduced into the
milk after pasteurization, could have become generally disseminated
through the supply in such manner as to cause so widespread an

epidemic; whereas infection introduced into the milk prior to
pasteurization would have been uniformly distributed in the process
of mixing.

3. The infection was then, apparently, introduced into the milk
supply before pasteurization. According to the evidence presented,
neither the unpasteurized milk distributed from January 29 to Feb-
ruary 5, nor the unpasteurized cream distributed throughout the
epidemic, can be hefd accountable for the whole outbreak, which
must therefore be considered as most probably due to infection coII-

1919



November 22, 1912

veyed in the pasteurized milk having survived an inadequately ap-
plied process.
This seems the more probable, since the results of bacteriological

examinations indicate that the bacterial destruction effected by the
process of pasteurization was not uniform and not at all times suffi-
cient to bring the pasteurized product up to the standard recom-
mended in the report of the medical milk commission, and also
because the outbreak ceased rather abruptly after the "flash" system
of pasteurization had been abandoned and the more reliable "hold-
ing" system ado ted.

4. As to the ultimate source of infection of this milk, whether from
infected persons (either sick or "carriers") or from cows, until more
extensive researches can be made on the subject this will have to
remain a matter of speculation.

Infection from human sources- is suggested by several facts. Cases
apparently identical with those constituting the epidemic were
reported as occurring rather sporadically in altimore for at least
a month prior to the epidemic outbreak, and mostly, at that time,
without apparent relation to the milk of any dairy. This would
give the impression that the disease was present in taimore prior
to the epidemic, but not sufficiently prevalent to attract much atten-
tion, and probably spreading by contact. If this were so it would
account for the presence of infected persons, either sick or "carriers,"
on some of the farms in the vicinity of Baltimore.
On the other hand, there are certain considerations which make it

seem improbable that the infection was from a human source.
The weather during the outbreak was generally very cold, so that
there was little chance for multiplication of bacteria in the milk,
especially of bacteria distinctly parasitic to man, requiring gen-
erally a comparatively high temperature for their multiplication.
It seems hardly probable that an infected person of reasonably
cleanly habits handling the milk on one of the tributary farms could
hiave introduced into it a number of organisms sufficient, when dis-
tributed throughout the whole supply and decreased by pasteuriza-
tion, to -have caused such a massive infection. Then, too, from the
prolonged course of the epidemic among the consumers of this milk,
it would appear to have been pretty constantly infected for a period
of three to six weeks; and such continuous infection would hardly be
expected from a human source.

Supposing the infection to have originated from one or more cows
with udder infection, it is very evident that the number of bacteria
likely to be discharged into the milk would in aU probability be many
times more than the number that could probably be introduced acci-
dentally from a human case. Also, if the infection came from cows
with diseased udders it is readily understood that it would be more
probably a constant, long-continued infection.

SUMMARY.

The data presented in the foregoing pages, while incomplete in
many respects, are believed to have established certain facts and to
warrant some conclusions, which ma be briefly summarized here.

There occurred in Baltimore and its immediate vicinity chiefly
during February and March, 1912, an explosive outbreak of what may

1920



November 22, 1912

be called "septic sore throat," apparently a streptococcus infection.
The extent of the epidemic can only be surmised. It may be esti-
mated that certainl not less than 1,000 and perhaps as many as 3,000
cases occurred in tKis outbreak, causing 30 or more deaths.
Whether the epidemic was due to an infection newly introduced

into that vicinity from without or to a sudden increase mthe preva-
lence of an already present endemic infection can be only surmised.
In either case, it is quite clear that the infection was dissemijiated
chiefly by the milk of one of the larger dairies in Baltimore, and it is
highly probable that the epidemic was very considerably augmented
and pro ongedby contact infection.
As to where the milk supply in question became infected, it is be-

lieved that it must have been prior to its receipt at the pasteurizing
and distributing plant in the city, and that the infective agent in al
probability survived the inadequate "flash" process of pasteuriza-
tion employed at that time.
Only surmises can be made as to the ultimate source of the infec-

tive agent. Two possibilities are to be considered: Either that the
pathogenic germs were introduced into the milk by some infected
person who had to handle the milk, or that they were derived from
the udder of some of the cows which produced the milk.
The latter is believed to be the more probable hypothesis, although

no ev;dence could be obtained of an epidemic among the cows on anv

of the supply farms, and a veterinary examination of all the her4s
from Marce to April failed to discover any cows with mastitis.
A special interest attaches to this epidemic because two similar

outbreaks have been reported from large American cities within a

year, and several smaller epidemics have been mentioned as having
occurred within the same period.
An epidemic clinically similar, and due apparently to the same

infective agent, occurred in Boston, Mass., and vicinity in May, 1911.
This epidemic of at least 1,000 cases, of which about 50 resulted
fatally, was very clearly shown by Winslow 3 to have been due to
infection dissemmated in the unpasteurized milk distributed by one

of the most excellently conducted dairies in the State.
The second of the epidemics referred to occurred in Chicago, Ill.,

in the winter of 1911-12. The available reports of this outbreak are

fragmentary; but it is said to have been quite extensive and believea
to have been like the Boston epidemic, traceable to infection of the
milk of a single large dairy.

This rapid succession, m three widely separated cities, of severe
epidemics, of a new or previously rare and very serious infectious
disease should direct the attention of the public health authorities
to a serious consideration of its cause and prevention.
To determine the specific cause of such epidemics, it is of the

utmost importance that careful bacteriological studies should be
made of any similar outbreaks which may occur in the future. The
studies should not be confined to the clically recognized cases of
the disease, but extended to well persons who may at such times

lDavis, D. J.; and Rosenow, E. C.: An epidemic of sore throat due to a peculiar streptococcus. Journ.

Am. Med. Assn., Mar. 16, 1912, vol. 58, p. 773.
'Miller,J. L.; andCapp, 3. A.: Epidemic of sore throat due to milk. Journ. Am. Med. An., Apr. 13,

a*inslow, C.-E. A.: Journ. of Infectious Diseases, vol. 10, no. 1,January, 1912, pp. 73-112.
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become "carriers, " and to the milk, which seems to be the chief vehicle
of infection. In the meantime it is of no less importance that studies
in the differentiation of varieties of streptococci be continued.
For the prevention of similar epidemics attention will have to be

(lirected first of all toward safeguarding our milk supplies in such
manner as to make it impossible for infection to be disseminated
through them. Winslow has used the epidemic in Boston to illus-
trate that even the most rigid, conscientious, and intelligent sanitary
supervision is inadequiate to protect raw milk from the danger of
becoming contaminated with disease-producing germs and giving
rise to serious epidemics. He has made it the text for one of the
best argunmenits ever presented in favor of the proper pasteurization
of milk supplies.
The Baltimore epidemic illustrates with equal force the truth of

Winslow's supplementary statement, that pasteurization as com-
mercially p)racticed is often mnerely a (lelusion. This epidemic can
be satisfactorily accounte(d for only by the failure of the "flash"
system of pasteurization to pasteurize. It is believed that with the
exceptionl of the few (lays early in February, when the pasteurizer
was out of operation, the pasteurization process used in the Baltimore
dairv was conscientiously applied, and that reasonable precaution was
used in the subsequent handling of the milk. The trouble lay appar-
ently ill the ina(lequacy of the process used. It is confirmation of the
alreadv wi(despread belief that the so-called "flash" system of pasteur-
ization is inefficient, as recently demonstrated by Rosenau and
Schorer,1 and that milk to be rendered safe must be held at a tem-
perature of not less than 1450 C. for at least 20 minutes, as recom-
mendedl by the committee on milk standards appointed by the New
York Medical Milk Commission.
The public is realizing more and more the danger from milk-borne

infections and, more slowly, the practical ossibility of producing
in large quantity the ideally "pure"' raw . They are commenc-
ing to demand the protection of pasteurization, and it is no more
thait their just due to have a guarantee that this supposed safeguard
is really effective.

It is time that regulations should be made and enforced reauiring
all milk sold .s-" pasteurzed " to be heated to a sufficiently high tem-
perature for a sufficient time to insure the destruction of pathogenic
germs; and equally important to require that it shall be handled in
such a way as not to expose it to any chance of becoming infected
after it has been pasteurized.

Students of preventive medicine are rapidly adopting the belief
that the ultimate solution of. the problem of preventing the spread
of infectious diseases bv milk lies m a requirement that all the milk
sold in cities shall be pasteurized under official supervision.

This can be accomplished only by demonstrating the greater
safety of pasteurized milk-a demonstration which can be made
only by legally defining and properly regulating the process. The
writer has had occasion withm the last year to study two large
milk-borne epidemics, one of typhoid fever in Little Rock, Ark.,
and the one here reported, both due to infection conveyed in so-
called "pasteurized" milk. Such occurrences give serious setbacks
to the propaganda for pasteurization. They can be prevented only

I Rosenau, M. J., and Schorer, E. H.: Tests of the efficiency of pasteurization of milk under practical
conditions. ourn. Med. Reearch, April, 1912, vol. 26, pp. 127-158.
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Yb enforcing a more rigid standard and prohibiting the use of the
label "pasteurized" for milk that does not come up to the standard.
As an -dditional measure for the prevention of such epidemics,

septic sore throat should be placed upon the list of reportable dis-
eases. Had prompt reports of the cases occurring in Baltimore been
made to the health department, it would have been easy to discover
the source of the epidemic in time to prevent perhaps the greater
part of it. Where this disease is not reportable, special attention
should be paid to negative diphtheria cultures, and anv considerable
increase in the number of cultures showing streptococcus infections
should be investigated.

Since the infection appears to be quite readily transmissible from
person to person by contact, isolation of patients should be at least
recommen ed if not required.

BACTERIOLOGICAL STUDY OF THE OUTBREAK.'

By Wm. RoYAL STOKES, M. D., and F. W. HACHTEL, M. D., Baltimore, Md.

Before stating the results obtained from the bacteriological study
of the epidemic of septic sore throat which has been described above
by Dr. Frost, a short historical review of tlle gradual development of
our knowledge concerning this subject may be of some interest.

HISTORICAL REVIEW.

We are informed by Freeman 2 that in 1732 the autlhorities of
Braunschweig-Luneburgische passed an edict compelling the milk to
be poured on the ground and buried, owing to an epidemic among the
cows whose milk was of a yellowish color or contained yellowish-red
streaks. It is not at all improbable that the dangerous character of
milk from cows suffering from garget was recognized at that time.
The infectious nature of acute purulent mastitis was not emphasized,

however, until 1890, when Krueger3 attributed this condition to the
vI&hvlooccus aureuw which he found in the milk.
uillebeau 4 later confirmed this opinion by finding virulent staph-

ylococci and streptococci in 72 -cases of mammitis.
The relation between purulent mammitis produced by the strepto-

coccu8 pyogenes and epidemic sore throat seems to have first been
observed by Pierce5 who described an extensive outbreak in Guilford
in 1903. In addition to the inflammation of the tlhroat, Pierce men-

tions marked glandular enlargement, fever, and erysipelas, and states
that a few cases were fatal. Four cows on the incriminated daiLry
farm were affected with mammitis, and a streptococcus was isolated
which was virulent for mice.
A later epidemic of septic sore throat which occurred in ('olchester

consisting of about 600 cases is mentione(l by Savage.6 In addition
to red and swollen throats some of the cases showe(d pseudomem-
branes, and the submaxillary glands were generally enllarge(l. The
origin of the epidemic was traced to a case of mammitis on a farm
supplying a certain milkman, and abundant streptococci were
isolated from the quarter of the udder affected with mammitis.

i From the laboratory of the state and cihy boards of health, Baltimore, Md.
2 Proc. of the 3d An. Con. of Med. Milk com., June 7, 1909, p. 95.
3 Central. f. Bakt 80, VII, p. 590.
4 Landw. Jahrb. dchweiz., 1892, p. 27.
' Brit. Med. Jour. II 1903,p. 1492.
* Milk and the ubiath, 1912, p. 99.
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This author 1 also mentions the Christiania epidemic, which con-
sisted of 548 reported cases. The usual symptoms of septic sore
throat were noted, and there were numerous cases of pyemia and a
number of fatal cases. The source of the epidemic was traced to a
case of bovine mammitis, and numerous long-chained virulent
streptococci were isolated from the diseased udder.

Other epidemics in which streptococci were isolated from the milk
obtained from diseased udders are described by Trask2 as occurring
at Woking and Glasgow, and the relation between streptococcus
mammitis and septic sore throat has been recognized for some time,
owing to these various investigations.

It is evident that no attempt could be made in these epidemics to
classify the streptococcus according to the most recent cultural and
morphological tests, and such tests have only been applied in the
outbreaks occurring in the past two years.
The most complete study of the various cultural and morphological

characteristics of the two distinct varieties of' the streptococcus
observed in connection with an epidemic of septic sore throat was
made from the human cases an from the milk of cows affected
with garget in specimens obtained in the Chicago epidemic of Decem-
ber, 1911, and January, 1912. It was estimated by Capps and
Miller3 that about 10,000 persons were affected in this outbreak,
and the source of the epidemic was clearly traced by these observers
to a special dairy.- Davis 4 has shown that in the majority of cases
the organism isolated from the inflamed throats corresponded with
the ordinary streptococcus pyogenes, but in many of the internal
lesions such as peritonitis, arthritis, suppuration of the cervical
glands, broncho-pneumonia, and endocarditis, that an organism
differing from the streptococcus pyogenes was present.

This latter organism usually occurs in short chains or pairs when
obtained from the exudates or from smears from the throat. They
are positive to Gram's stain and surrounded by a capsule which is
smaller than that surrounding the pneumococcus, and which does
not indent between the pairs as in the case of the other organism.
The colonies are larger and more moist than those of the ordinary
streptococcus pyogenes, and the zone of hemolysis is usuaUy nar-
rower and the outer margin is at times indistinct. Although-the
surface colonies are abundant and moist, yet they have not the
special mucoid character of the streptococcus mueo&us. In bouillon
a uniform cloudiness is present and milk is always acidulated and
at times coagulated. These organisms are partially soluble in
bile and autolyze in sodium chloride solution. This organism fer-
ments dextrose and lactose, but does not ferment raffinose, mannite,
or mulin.

This streptococcus when injected into guinea pi, mice, and
rabbits usuallv produces a fatal septicemia within 24 hours, and when
injected intraperitoneally a general serositis follows. When injected
into rabbits the orgaamalso produce arthritis and occasionally
a vegetative endocarditis.

In an earlier article Davis 5 also states that four cultures received
from Dr. Fabian, of Boston, which were obtained from the epidemic

1 Milk and the Public Health, 1912, p. 100.
2 Bul. 56, Hyg. rFab. UJnited States Public Health Service, 1909, p. 116.
aCaps and Mfiller. Jour. Amer. Med. Assn., Vol. LVIII, No. 24, June 15, 1912, p. 1848.

4Davs. Jour. Amer. Moed. Assn., Vol. LVIII, No. 24, June 15, 19i2, p. 1852.
'Davis, Jour. Amer. Med. Assn., vol. lviii, No. 17, Apr. 27, 1912, p. i283.
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described by Winslow and mentioned above by Frost, appeared to
be identical with the special streptococcus isolated from the Chicago
epidemic. The bacteriology of the epidemic sore throat which
occurred in Baltimore has been studied by Luetscher,' who obtained
pure cultures from five typical cases of this disease. This organism
apparently possessed most of the cultural characteristics of that
described by Davis as the streptococcus epidemicus, but one or two of
these or anisms fermented raffinose. This writer also mentions the
fact of these organisms growing in culture media in long chains and
that the precipitated serum-glucose-agar. All of these cultures were
obtained from the circulation or from various lesions of the serous
cavities or purulent lymph glands, and none of them were obtained
from the throat of the patient.
From what has gone before it can be seen that independent observ-

ers have isolated an orgam from a number of cases of septic sore
throat which differs in several respects from the Streptococcus pyogenes.
These observations were made in three different cities, and although
the organisms differ in minor respects, yet they can all be considered
as types of the same organism. Most of these bacteria were isolated
from internal lesions of various kinds. The sources of the strepto-
cocci obtained from the Boston epidemic are not mentioned by Davis.
Taking for granted that none of these were actually isolated from the
throat, it would seem that the evidence supported the contention of
Davis that the ordinary Streptococcus pyogenes found in sore throats
may assume the type of the Streptococcus epidemicus after passage
through the tissues of human beings or animals. His experiments
seem to lead to such a conclusion, but in the text which follows it will
be seen that we have been able to obtain cultures of the epidemicus
type from the inflamed throat itself.
There can be little doubt, therefore, that this organism is capable

of producing an inflammation of the throat itself, whence it can enter
the internal tissues and produce the various lesions characteristic of
epidemic sore throat.

LABORATORY INVESTIGATION.

As a result of the striking outbreak of septic sore throat in Balti-
more, a laboratory investigation was made by the health department
to determine the relation of the milk supply to the epidemic. The
cases being so disproportionate among the customers of dairy No. 1, the
examination of this supply was immediately begUn. This study is
divisible into that of the pasteurized product, that of the raw milk,
and that of cultures from the throats of the employees of the dairy.
In addition to this, the herds of those shippers whose milk fell under
suspicion were examined for mastitis, an an inquiry was also made
as to the occurrence of sore throat on the dairy farms supplying this
pasteurizing plant.

PASTEURIZED MILK.

The milk was collected at the plant and centrifugalized in quan-
tities of 50 cubic centimeters for 30 minutes; from the sediment
stroke cultures were made with a sterile glass rod over the surface of
a series of five neutral dextrose-agar plates. At the end of 24 hours
suspicious colonies were picked and inoculated on slant dextrose-agar,

X Ibid, vol. lix, No. 11, Sept. 14,1912, p. 85.
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and from these subcultures were made in milk, gelatin, bouillon,
peptone solution, inulin serum-water and on the surface of blood-
agar plates and Libman's dextrose serum agar. The organisms
isolated were Gram-positive diplococci growing as small,discrete,
translucent colonies on agar. They acidulated and coagulated
litmus milk, did not liquefy gelatin, produced no cloudiness in bouil-
lon or peptone, failed to form indol and acidified and coagulated
inulin-serum-water. They caused no hemolysis on rabbit blood-agar,
but grew as greenish, somewhat blistered, small colonies. On ib-
man's dextrose-serum-agar these diplococci failed to precipitate the
protein at the end of 10 days' incubation. They were also soluble in
rabbit's bile.

Portions of a pure culture of a 24-hour agar growth subcutaneously
inoculated into niice at the root of the tail caused a fatal septicemia,
typical lancet-shaped cocci being recovered from the liver, spleen,
and heart blood.
When stained by Welch's method smears from the tissues and

from milk cultures showed very distinct capsules. From the afore-
mentioned characteristics these organisms were classified as pneu-
mococci.

Besides this, each of 7 mice was subcutaneously inoculated with
the sediment from 50 cubic centimeters of pasteunzed milk. These
were kept under observation for two weeks, at the end of which time
none had died.

RAW MILK COLLECTED AT THE LOCAL RAIROAD STATIONS.

On March 20 the department started an intensive examination of
the milk shipped to dairy No. 1, collecting specimens from the product
as it arrived at the local depots. In all 214 different samples were
brought to the laboratory from this source. As the first step in this
investigation each of these specimens was examined by the Slack
method for pus and streptococci. As each sample was from a can
representing on the average the mixed milk of 5 cows, any showing
10 pus cells or more per field was classed as suspicious; also every
one showing excessive numbers of streptococci was subjected to
further investigation. Of the 214 milks 23 were considered suspicious
as measured by thle above criteria.
The sediment from 50 cubic centimeters of each of the 23 samyles

was then suspended in 2 cubic centimeters of sterile normal salt
solution and half this quantity was injected beneath the skin of a
mouse at the root of the tail. As the result of this 14 mice succumbed.
Autopsies were made in every case; smears from the liver, spleen and
heart blood were stained and Gram-positive, lanceolate, encapsu-
lated diplococci were demonstrated.

Cultures were also made from the various organs, at first on the
surface of dextrose-agar plates, later on blood agar. From six of
these animals we obtained pure cultures of a micro6rganism resem-
bling that isolated from the pasteurized milk and which we believe
to be the diplococous pneumonrae. It should be stated that these
micrococci were studied on all the culture media previously men-
tioned, and five of them found to be bile soluble when subjected to
this test. From one of these samples we also isolated a typical
streptococcus pyogenes.

In addition to this we recovered from this same specimen a coccus
of the following character: It was a Gram-positive diplococcus or
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short-chain streptococcus with a distinct capsule or halo, though this
was not so marked as that surrounding the pneumococcus. Within
the chains the organism occurred in pairs, but the capsule showed
either no indentation or but a very slight one between these intra-
capsular groups. The growth on slant agar was translucent and
moist, and after several generations became less profuse; in bouillon
it produced marked turbidity, it acidulated and coagulated litmus
milk, caused no change in inulin-serum-water, did notliquefy gelatin
and caused Libman's dextrose-serum-agar to become very cloudy.
On blood-agar plates the colonies were moist, somewhat larger than
those of streptococcus pyogenes, had a tendency toward spreadina
and were surrounded ty clear zones of hemolysis with a greenis
tinge by transmitted light.
When first isolated tfstreptococcus fermented dextrose, maltose,

lactose, saccharose, and dextrin bouillon, but failed to ferment
inulin, raffinose, and mannite bouillon; however, after several
months of laboratory existence the or anism now ferments raffinose
broth. It was not very soluble in bile. It therefore corresponds
in the essential cultural characteristics and in its morphology to the
streptococou8 epidemwu8.
When inoculated subcutaneously into a mouse the animal died in

24 hours. At autopsy it showed purulent peritonitis, and the strep-
tococcus was recovered from the peritoneum, liver, spleen, and heart
blood.

MILK COLLLECTED AT DAIRY FARMS.

Following up the above results, inspectors were immediately sent
to the farms of all shippers whose milk showed pus or streptococci m
excess of the aforementioned numbers; in all, seven dairy fams were
thus visited.
At all of these milk from each cow was collected in a separate con-

tainer and brought to the laboratory. Here these specimens-58
altogether-were centrifuged and examined for pus cels and strep
tococci. This showed the milk of one or more cows on each of the
dairy farms except two to contain more than 25 pus cells to the
immersion field; while in one case, and that a sample from the shipper
whose milk contained the microorganisms of the Steptococcu8 ept-
demicus type, the pus count was 100 (approximatelv). This count
was accompanied by 50,000 diplococci or short-chain streptococci
per cubic centimeter, as determined by the Slack method. Sme of
these had a distinct lanceolate shape and appeared to be surrounded
by a halo. In all there were 6 samples showing pus cells in excess
of 25 to the field.

All of these six milks were centrifugalized in quantities of 50 cubic
centimeters, and in each instance a half of the sediment suspended
in salt solution was inoculated subcutaneously into a white mouse.
Altogether, however, we inoculated mice with the sediment from 15
different samples, all of them, save 1, containing 10 cells or more
per field. This one exception was the milk from a cow whose udder
had been scratched by a dog and was found to be indurated.

Six animals survived; 2 of these were injected with sediments con-
taining 30 and 40 pus cells and 0 and 50,000 streptococci, respectively.
None of the other 4 showed more than 50,000 streptococci per cubic.
centimeter.
From 5 of the 9 mice tlhat (lied pneumococci were isolated. These

bacteria were typical morphologically and culturally. One of these
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mice had been iiioculated with a milk containing 40 and the other
with a specimen showing 50 pus cells to the immersion field. A
third lhad been inoculated with one with 100,000 diplococci and but
10 cells, this sample having come from a cow on the dairy farm under
suspicion. In the tissues of 1 of the 4 remaining animals a microor-
ganism was demonstrated which morphologically resembled the pneu-
mococcus; however, this diplococcus was not obtained in pure culture.

Stained smears prepare from the tissues of the other 3 mice were
negative. Cultures were made, but these were so overgrown by
colon bacilli that no bacteria of the pneumococcus or streptococcus
type were recovered. One of these anis had been injected with
the sediment having 100 pus cells to the field; as previously stated,
this sample was from a cow owned by the dairyman from whose
milk the Streptococcus epidemicus had been isolated. The pus cells
in this case occurred in large groups obscuring the field; this is wel
shown in the accompanying photomicrograph. This count was asso-
ciated with 50,000 diplocci and short-chain streptococci per cubic
centimeter; however, owing to the enormous masses of cells the
enumeration of bacteria must have been very inaccurate.

CULTURES FROM THROATS OF EMPLOYEES OF DAIRY NO. I.

Concurrently with' the investigation of the milk a bacterial examina-
tion of the throats of the family and employees of the owner of the
pasteurizing plant was undertaken with the purpose of determin g
the presence of carriers. This was rendered doubly necessary by
the fact that several cases of sore throat had occurred in the family
and among the employees.

Altogether 46 cultures were made on blood serum and these were
smeared on slides and stained by Gram's method. By this method
it was possible to eliminate 12 cultures. The rest were plated out
on the surface of litmus-inulin-agar. This medium was used because
we found it impossible at this time to get enough blood agar for the
purpose. Suspicious colonies were fished and subjected to careful
cultural study.

Thirty-one of the organisms thus obtained-each from a different
person-showed the following characteristics: They were Gram-
positive diplococci that under suitable conditions showed capsules;
they grew as discrete, translucent, dropletlike colonies on slant agar;
produced no cloudiness in broth or peptone solution; did not liquefy
gelatin; either acidified or acidified and coagulated litmus milk;
caused no turbidity of Libman's dextrose-serum-agar; acidulated and
coagulated inulin-serum-water; and later, when grown on blood agar,
formed small, green, blistered colonies. Several picked at random
were found to be bile soluble. These 31 strains were inoculated into
mice in large doses and only three of the animals succumbed; from
these the same diplococci were obtained. From the characteristics
detailed these organisms were classified as pneumococci.
Two other cultures, each from a separate source, will bear descrip-

tion. Both of these were from drivers, neither of whom had had
sore throat. One of these two cultures resembled in most of its
cultural characteristics the organisms isolated from milk and from
cases of septic sore throat; it differed from these in that it failed to
ferment ra nose broth and to coagulate milk. It, however, was not
pathogenic for white mice when subcutaneously inoculated in large
quantities.
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The streptococcus isolated from the throat of the other driver,
however, was not typical and gave the following cultural character-
istics: It produced a slight cloudiness when grown on Libman's
dextrose-serum-agar; a very narrow zone of hemolysis of a greenish
tinge; it did not ferment inulin-serum-water; produced turbidity in
broth in 72 hours; acidulated and coagulated milk, and did not
liquefy gelatin. The colonies on blood-agar were small and green.

CULTuRES FROM CASES OF SEPTI BORE THROAT.

From the few cultures from suspected cases of septic sore throat
that were sent to the health department laboratory during the out-
break we isolated the Streptococcus epidemicuW in two instances.
These were obtained directly from the inflamed throat and not from
any metastatic lesions. A comparison of these with three cultures
that had been isolated from the peritoneum or from the lymph
glands Ahowed them to correspond with one another in their essenttal
morphological and cultural characteristics. For these latter strep-
tococci we are indebted to Dr. Charles SimoIn and to the Union
Protestant Infirmary. It should be stated that, whereas both of our
organisms fermented rafflnose broth, one of those obtained from the
lymph glands did not produce an acid reaction in this medium.
Neither of the children from whom we obtained the Streptococcus
epidemicus had drunk milk from the dairy under suspicion, and both
were probably contact cases, as the disease was present in the schools
which they attended.

INSPECTION OF THE DAIRY FARMS.

When, as the result of the pus counts made on the specimens
collected at the railroad stations in Baltimore, the milk of any shipper
was found suspicious, an ispector was imnmediately sent to the dairy
farm. In addition to collecting milk from each cow he examined
the herd for garget. As the result of this several cases of mammitis
were found on different farms, but these cows were not being milked.
The cow whose milk contained such enormous numbers of pus cells
did not show any physical evidence of garget, nor did any other
animal in this herd have mammitis. It was from the milkl of this
dairy farm, however, that we isolated the streptococcus peculiar to
this outbreak.
At the same time a careful inquiry was made to determine whether

there had been any cases of septic sore throat on any of the dairy
farms. No history of the disease, however, could be obtained, though
one of the shippers said that he had had several mild attacks of sore
throat during the winter.

SUMMARY.

A painstaking investigation of the pasteurized milk prior to the
insta.Hation of the holding device failed to show the presence of the
Streptococcus epidemicus at this time. We did, however, recover
slightly virulent pneumococci from these samples, thus demonstrat-
ing the inefficiency of the "flash" method.
The examination of the raw milk shipped to dairy lNo. 1 resulted

in the isolation of an organism of the Streptococcus epidemicus type.
This was recovered from the mixed milk of one shipper as it arrmved
at the local railroad depot. Further investigations snowed the pres-
ence in this shipper's herd of one cow whose milk contained inordinate
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itumbers of pus cells. (See fig. 1.) We were uniable to obtain either
pneumococci or streptococci from this milk, as the cultures were
overgrown by B. coli.

Cultures taken from the throats of the family and employees of the
owner of the pasteurizing plaint demonstrated the fact that one of
the drivers was a "carrier"; he, neverthieless, had not had sore throat.
The examination of tlle lierds on suspected (lairy farms disclosed

the presence of several gargety cows. These had not been milked
for some time previous to the investigation. The cow whose milk
contained 100 pus cells to the field gave 110 pliysical evidence of
mastitis, and was being milked at the time. Althouglh a careful
inquiry was made, 11o history of cases of septic sore throat on the
farms could be elicited.

FIGURE 1.-Photo-micrograph showing large number of pus cells in the r:iilk from a-case of garget
detected on one of the dairy farms.

There can be no (toubt that the epidemic was very largely due to
the pasteurized milk from dairy No. 1, this being subjected to 1580
to 1650 F. for two and a half to five minutes; and from the bac-
teriological study we feel reasonably sure the infection was caused by
streptococci of the epidemicus type from cases of mastitis among the
her s supplying this dairy.
We are greatly indebted to Dr. Frederick C. Blaniek and his assist-

ants for their aid in making this investigation, and desire to express
our gratitude to them. We also desire to thank Mr. Clifton Howes,
assistant chemist, for the photomicrograph.
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UNITED STATES.

MUNICIPAL ORDINANCES, RULES, AND REGULATIONS
PERTAINING TO PUBLIC HYGIENE.

[Adopted since Jam. 1, 1912.]

BAYONNE, N. J.

DAIRIES-OPERATION OF.

The barn.

1. Cow barns should have plenty of light and air.
2. Each cow should have at least 600 cubic feet of air space.
3. The windows should be kept clean and should be screened to exclude flies, etc.
4. The floor should be made of asphalt or concrete, with a drop built, running along

behind the stalls so as to catch the manure, and each drop must drain to a sewer.
5. The walls and ceiling must be whitewashed or painted white, and at all times be

free from cobwebs and dirt.
6. Horses and other live stock must not be kept in the cow barn.
7. Running water and facilities for the milkers to frequently wash their hands

should be provided.
8. The barn must be kept clean and the manure should be removed frequently

dunng the day.
9. separate compartment should be maintained for cows when taken sick, said

compartment to be used for no other purpose.

Barnyard.

10. The barnyard must be free from mudholes and so graded that when it rains no
water will remam.

11. Manure must not accumulate, but must be taken away daily.
12. Dogs, cats, and fowls must not be allowed in the barn or yard.

The COW8.

13. The cows should be in good health, and at least once a year should be emined
by a veterinary and also tested for tuberculosis.

14. Cows must be kept clean at all times, and accumulations of manure on the
hips, legs, and udder is strictly forbidden.

15. Cows should be curried and brushed daily, and the hair on the flanks, tail,
and udder should be cut short.

16. Cows must have clean bedding at all times.
17. Cows should have outdoor exercise daily in seasonable weather.

Milkers.

18. The milkers should be persons in good health and of clean habits, and before
milking should put on a clean white suit, wash and dry their hands, wash and dry
the udder and teats.

19. Milkers must not rest their heads against the body of the cow when milking.
(1931)
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The Utensils.
20. The pail used for milkingshould be made of material with a smooth surface

(not galvanized) and asmall opening in the cover to receive the milk,said opening
not to be more than 8 inches m diameter.

21. All utensils used in the handling of milk, such as strainers, pail, and containers,
must be absolutelv clean and should be sterilized by boiling for atleast 30 minutes
before use, and when not in use should be placedOD racks in the milk house, so that
they may drain.

22. The milk wagon, and boxes for the holding of bottles, must be kept thoroughly
clean at all times.

23. Paper bottle covers should be sterilized before use.

The milk.

24. Immediately after milking the milk should be transferred to the containers
in which it is to be delivered to the consumer and then cooled to the temperature of
500.

25. The straining and cooling of milk must be done in a building used for that pur-
pose onlv, called the milk house.

26. If gauze is used in the straining of milk, it must be sterilized.

Milk house.
27. The milk house should be on high, drv ground and the surroundings must be

clean and free from refuse accumulation; privy vaults, cesspools, or manure piles
must not be within 100 feet of milk house.

28. The inside walls and ceiling should be smooth and painted white or white-
washed.

29. The milk house should be well lighted and ventilated.
30. The floor of the milk house mustbe made of asphalt or concrete and drain to a

sewer.
31. The windows and doors must be screened to exclude flies, etc.
32. The milk house must be equipped withrunning water.
33. No partof the milk house should be used as adwellingoras sleeping apartments.
34. Dogs, cats, or fowls are not permitted on or around dairy premises.
35. Children mustrot be permitted to play around dairy premises.
36. These rules must be posted in a conspicuous place in all dairies.
[Rules, board of health, adopted May 23, 1912.]

DETROIT, MICH.

GARBAGE AND REFUSE-CARE AND DISPOSAL.

SECnON 1. That sections 1 and 6 of chapter 99 of the compiled ordinances of the
city of Detroit for the year 1904, be and the same are hereby amended so as to read
as follows:

SEC. 1. It is hereby made the duty of the occupants of every dwelling house or
other building in the city of Detroit to provide a sanitary receptacle of brick, cement,
or galvanized iron with water-tight covers, in which such occupant shall cause to be
placed or deposited all offal, garbage, animal and vegetable matter of the premises,
such receptacle of a kind to be approved by the board of health.
Such occupant shall keep such receptacle at a place on the premises most accessible

for the collection of such garbage. Such garbage, offal, aniimal and vegetable matter
must be thoroughly draineed before being dcposited in such receptacle, and it shall be
unlawful to put any but refuse animal and vegetable matter as above provided into
the receptacles used for such garbage and onal. All garbage receptacles shall be
scalded or disinfected at least once a week to the entire satisfaction of the board of
health.
The said receptacles must be provided with water-tight covers and iron doors

opening into the alley so that the contents may be readily removed; and if built of
galvamzed iron, must not be of less than 5 gallons capacity, and if placed by such
householder or occupant conveniently on the inside of any such premies the depart-
ment of public works shall remove the contents from. such receptacles every third
day after being so placed therein.

All vehicles of every description used for hauling or carrying meats, ha, straw,
shavings, sawdust, manure, or rubbish of any nature, or dead animals within the limits
of the city of Detroit must be provided with canvas coverings, to cover over and hide
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from view any and all of said above articles. It is also provided that the said canvas
covering must be tied down in a manner that will prevent anv of the said articles
being sttered in the streets, avenues, boulevards, or alleys of the city of Detroit.
It is furtherprovided that all wagons, carts. or any other class of vehicle employed for
hauling or carrying coal, dirt, sand, plaster, or ashes must be provided with tight
boxes, which must not be overloaded, preventing all possible chances of the contents
being attered in the streets. avenues, boulevards, and alleys of the city of Detroit.
All garbage wagons or vehicles must be provided with iron boxes, and iron or canvas
covers for same, which must close down tight and be fastened down in such a manner
that the contents will not be exposed to view.
No person other than such occupant and the authorized collector of garbage shall

interfere with the use of such receptacle nor disturb the contents thereof and no person
shall use the garbage receptacle of another.
For the use of hotels and restaurants where an extraordinary amount of garbage

must be taken care of, the board of health shall have the power to direct the use of
sanitary receptacles.

SEC. 6. Any person failing or neglecting to comply with the requirements of this
ordinance or violating any of the provisions thereof, or any person or persons found
guilty of stealing, dmaging, mutilating, or in any way interfering with garbage or
rubbish receptacles, whether in public alleys or upon private property, shall be
subject to prosecution in the recorder's court and upon conviction shall be subject to
punishment by fine not exceeding $25 or by imprisonment in the Detroit house of
correction for a period not exceeding 10 days.
[Ordinance No. 452, amending secs. 1 and 6 of chapter 99 of theCompiled Ordinances,

1904, adopted Mar. 26, 1912.]
LOS ANGELES8, CAL.

STABLES AND DISPOSAL OF MANURE.

SEC. 53. It shall be unlawful for any person, firm, or corporation to keep or to cause
or permit to be kept any horse, mule, cow, goat, or rabbit within 20 feet of any window
of any bedroom or of any door of any residence or dwelling house or within 20 feet of
any amdng room, lunch room, or lunch counter, or to permit any such animal to remain
within such distance of any such window, door, dining room, lunch room, or lunch
counter.

SEC. 54. It shall be unlawful for any person, firm, or corporation to keep or to cause
or permit to be kept, or to permit to remain, any manure on any premises longer than
one day unless the same is kept in a bin or box made of good, sound material, and kept
covered at all times.

It shall be unlawful for any person, firm, or corporation to keep or to cause or permit
to be kept, or to permit to remain, any manure in a bin or box on any premises for a
longer period than 10 days.

It shall be unlawful for any person, firm, or corporation owning, using, or main-
taining any such bin or box to fail, refuse, or neglect to clean and disinfect such bin
or box, or to cause the same to be cleaned and disinfected, at any time when ordered
so to do by the health commissioner.

It shall be unlawful for anv person, firm, or corporation to keep, or to cause or per-
mit to be kept, any manure within 20 feet of any window or door of any residence,
dwelling house, hotel, or lodging house, unless the same is kept in a closed, air-tight
receptacle.
Provided, however, that nothing in this section contained shall be deemed to pro-

hibit the maintenance of manure in a pile or piles for fertilization of the soil, if a
permit shall have been granted therefor by the health commissioner, and if such
manure shall be maintained more than 200 feet from any residence, dwelling house,
hotel, or lodging house. Each.such permit shall designate the location where such
manure shall be kept and the amount that may be so kept. It shall be unlawful
for any person, firm, or corporation to keep or to cause or permit to be kept, any such
manure at any location other than that designated in such permit or in any amount
greater than the amount named in such permit.
For the purposes of this section, the word "premises" is hereby defined to be any

parcel of land which is held, occupied, or used in one body, whether the same contains
one or more lots or parcels of land.

SEC. 55. Every wash rack used for washing vehicles or horses shall have the sink or
sand box thereof lined with or constructed of cement, and such sink or sand box
shall be properly conneczed with an accepted public sewer or with a cesspool con-
structed in the manner required by ordinance.
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It shall be unlawful for any person, firm, or corporation to use, or to cause or pet
to be used, any such wash rck or to wash, or to cause or permit to be wash, any
vehicle or horse thereupon, uness such wash rack is constructed and connected as
required by this section.

[Ordinance adopted May 1, 1912.]

LoU[SVILLU, KY.

COMMUNICABLE DISEASES-NOTCATION, PLACARDING, BURIAL, SCHOOL ATrRND-
ANCE, HOSPIrALIZATION, VACCINATION.

SECnON 1. That every physician located or practicing in the city of Louisville
who shall know that any person whom he or she is called upon to visit, or who comes
or is brought to him or her for examination, suffering from, or is afflicted with diph-
theria, diphtheritic croup, scarlet fever, smallpox, varioloid or cerebrospinal men-
ingitis shall forthwith report the same to the health department, in writing, over his
or her signature; state the name of the disease and the name, age, and sex of the per-
son suffering therefrom, and shall set forth by street and number or otherwise suffi-
ciently designate the house or room in which said person may be located.

SEC. 2. Upon receipt by the health authorities of a report of the existence of a case
of diphtheria, diphtheritic croup, scarlet fever, smallpox, varioloid, cerebrospinal
meningitis the health officer shall at once place, or cause to be placed, in a conspicu-
ous manner upon or near the house or premises in which said case may be located, a
placard or placards, upon which shall be printed in large letters the words "Contagious
disease here," and said placard or placards shall remain thereon until such time as
the rules and regulations established by the proper health authorities regarding the
destruction or disinfection of infected bedding, clothing, etc., shall have been carried
out and fully complied with.

SEC. 3. The head of a family occupying any house or premise near which such
placard or placards aforesaid may be placed, or any other person whatsoever, 1sall be
liable for a fine or penalty, provided by this act, in case where such placard or placards
are removed, defaced, covered up, taken down, or destroyed with his or her knowledge,
act, or consent before the time provided by section 2 of this ordinance.

SEC. 4. It shall be the duty of the undertaker, or other person or persons having the
body of anyone dying of above named diseases in charge to thoroughly disinfect and
place every such body within the coffin or casket in which it is to be buried within 6
hours after first being called upon to take charge of the same; provided such call is
made between the hours of 5 a. m. and 11 p. m.; otherwise such body shall be so
placed in such coffin or casket within 12 hours; the coffin or casket then to be closed
tightly and not aggain opened unless permission be granted by the health officer for
special cause shown.

SEC. 5. The body of a person who has died of any transmissible diseas shall not
remain unburied for a longer period of time than 36 hours after death, unless special
permission be granted by the health officer extending the time within which such body
may remain unburied for special cause shown. The head of the family. or the person
or persons having charge of the funeral of such body, shall be responsible for any vio-
latIon of the provisions of this section.

SEC. 6. All services held in connection with the funeral of the body of a person who
has died of any transmissible disease must be private, and the attendance theFeat shall
include only the immediate adult relatives of the deceased and the necessary number
of adult pallbearers; the head of the family or other person or persons having charge of
said funeral services shall be responsible for any violation of the provisions of this
section.

SEC. 7. The body of a person who has died of any of the diseaes referred to in section
1 of this ordinance, or of any transmisible disee shall in no instance be taken into
any church, chapel, public hall, or building for funeral services. The head of the
family, or person or persons having charge of said funeral services, and the sexton,
janitor, or other person or persons havingcontrol of suclx church, chapel, public hall, or
building shall be responsible for any vio7ation of this section.

SEC. 8. No person suffering from any of thedi named in se.ction 1 of this ordi-
nance, to wit, diphtheria, diphtheritic croup, scarlet fever, smallpox, varioloid, cerebro-
spinal meningits, and no person in charge of such person or patient and no child or
other person belonging to or residing with the family of any person or residing in the
same house in which a person may be living, or may be located, who is suffering from
any of said disaes shall attend or be pernutted to attend any public, private, par-
chial or Sunday school; and all school principals or other persons in charge of said
schools are hereby required to exclude any and all such children or personis from aid
schools, said exclusion to continue for a period of 20 days following the recovery or
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death of the person last afflicted in said house or family, and any such child and all such
children or other persons as aforesid, before being permitted to attend or return to
school shall funish to said principal or other personm charge of said school a certificate

d by said medical attendant of any such child, children, or Persons or by a
physician to be designated by the health authorities setting forth at the 20 days
mentioned in this section have fully expired. Nor shall any member of the household
of those suffering from any of said diseases attend to his or her business, if it is of a
public character, unless the quarantine rules of the city health department in such cases
are complied wit, provided, however, the health officer may, in mild or severe types
of said diseae, shortn or lengthen such time of exclusion, as the case may require.

SEC. 9. No person suffering any of the diseases named in section 1 of this ordi-
nance, to wit, diphtheria, diphthentic croup, scarlet fever, smallpox, varioloid,
cerebrospinal meningitis, shall permit himself or herself to be exposed in any public
street or place or in any manner aid in spreading their malady. Nor shall any such
person enter a public conveyance without first notifying the owner, driver, or person
in charge, who shall provide for its disinfection before again permitting its use.

SEC. 10. No person who shall be affected with smallpox, varioloid, or other disease
mentioned in this ordinance shall depart or be removed from the house or building in
which he or she hall first become so sick or infected, except for the purpose of being
removed to a hospital for contagious diseases, without the permission of the health
officer. Nor shall any person remove or cause to be removed or assist in removing any
person so sick or infected from any house or building contrary to this ordinance or any
provision thereof.

SEC. 11. Any physician, undertaker, principal, head of family, or other person
or persons as aforesaid who shall fail, neglect, or refuse to comply with, or who shall
violate any of the provisions or requirements of this ordinance or of the rules and regu-
lations of the aforesaid health authorities under and by virtue of the provisions of this
ordinance shall, for every offense, upon conviction thereof before the city court, be
fined not iess than $10 nor more than $50 for each offense. Each day he fails, refuses,
or neglects the same to be a separate offense.

SEC. 12. That any person who shall have smallpox and refuse, on the demand of the
health officer, to be sent or taken to the eruptive hospital, or to remain at said hospital
after bei sent or taken thereto, during his or her illness from said disease, or before
being discharged therefrom by its superintendent, shall, for every offense, upon con-
viction thereof before the city court, be fined not less than $25 nor more than $50 for
each offense.

Ssc. 13. It shall be the duty of all inhabitants of the city of Louisville who have not
.been vaccinated, or, if vaccinated, not successfully, to procure their own vaccination
or revaccination, as the case may be, within 10 days from the passage of-this ordinance,
and all persons who shall fail or refuse to comply with this section of this ordinance
within the time prescribed herein, or shall fail or refuse on the demand of the health
officer to submit to vaccination by him or by the physician of the eastem, western or
central district, or some other reputable physician of the city of Louisville, shall be
fined in any sum not less than $5 nor more than $50 for each offense.

SEC. 14. No principal of any school and no principal or teacher of any private,
ctarian, parochial, or other school shall admit to any school any child or minor who

sall not have been properly vaccinated. The evidence of such vaccination shall be
a certificate signed by the health officer or any practicing physician.

SEC. 15. The health officer is hereby empowered to visit any and all public, private,
and parochial schools in the city, and to make or cause to be made any examination of
the children and minors in attendance therein as often as he may deem necessary to
secure compliance with the provisions of this ordinance.

SEC. 16. Any person violating the laws of vaccination shall for every offense upon
conviction thereof before the city court be fined not less than $5 nor more than $50,
and shall also be liable to a like fine for every 10 days thereafter they shall delay
having the operation of vaccination performed.

SEC. 17. The physicians of the eastern, western, and central districts shall render
medical treatment to the indigent residents and shall vaccinate all residents of said
city who shall desire it free of charge, and make monthlv reports to the health officer.

SEc. 18. An ordinance approved February 6, 1899, and -entitled "An ordinance to
prevent the spreading of infectious and contagious diseases," is hereby repealed, and
any or all acts or ordinances in conflict herewith are also hereby repealed.

[Ordinance adopted Apr. 29, 1912.]



REPORTS TO THE SURGEON GENERAL, UNITED STATES PUBLIC HEALTH SERVICE.

PLAGUE.
RECORD OF PLsAGUE INFECTION.

Total number
Places. Date of last case Date of last case Date of last case rodents foundPlaces, ofhuman plague. of rat plague. of squinrel plague. infected snce

May, 1907.

Califoria:
Cities-

San Francisco.......... Jan. 30, 1908.. ct. 23, 1908..... None........... 398 rats.
Oakland ............... Aug. 9, 1911.....Dec. 1,1908.........do. 126 rats.
Berkeley.... Aug. 28, 1907......None . ..do. None.
Los Angeles ........... Aug. 11, 1908.... do......... Aug. 21190......... 1 squirrel.

Counties-
Alameda (exclusive of Sept. 24, 1909.... Oct. 17, 1909; Sept. 10, 1912.. 260 squirrels; 1
Oakland and Berke- wood rat. wood rat.
ley).

Contra Costa........... July 21, 1911..... None........... Oct. 8, 1912 1,120 squirrels.
Fresno .. None......... .....do. Oct. 27, 1911.1 squirrel.
Merced ...... ..... . do. ...do..---.-.July l2,1911.5 squiels.
Monterey .......... . do. .....do. Aug. 6, 1911. 6 squirels.
San Benito..... June 5, 1910. .....do......-.-.June 8, 1911. 22 squirrels.
San Joaquin..... Sept. 18, 1911 .....do......---.Aug. 26, 1911.... 18 squirels.
San Luis Obispo..... None ..- .....do. Jan. 29, 1910. 1 squirrel.
Santa Clara .Au. 31, 1910 .........do..-.-.-.Oct. 5, 1910. 23 squirrels.
Santa Crus .None............ .....do.. *-May 17, 1910 3 squils.
Stanislaus .............. dodo. June 2 1911.13 squirrels

Louisiana:
City-

New Orleans .............. ...... July 27,1912 .... None ........... rat.
Washington: .......................

City-
Seattle. ........ Oct. 30, 1907. ept. 21, 1911.... do25 rats.

RATS COLLECTED AND EXAMINED FOR PLjAGUE INFECTION.

plam. ~~Week ended- Found Total Exam- FoundPces. |Weekende dead. coilected. mned. infected.1

Calfomnia:
Cities-

Berkeley........... Nov. 2,1912.. 2 1176 117.
Oakland.............. . do....... '63 64.
San Francisco ............. . do. 14 31,919 1,541

'Identified: Mus norvegcus, 135; Mus musculus, 41.
'Identified: Mmre 567; Mus museulus, 86
'Identified: Mm norvegics 1,094; Mus alendrnus, 227; Mm rattus, 310; Mus musculus, 288.

SQUIRREBL COLLECTED AND EXAMINED FOR PLAGUE INFECTION
CALIFORNIA.

During the week ended November 2, 1912, there were examined for
plague infection 3 ground squirrels from Alameda County, 220 from
Contra Costa Country, 96 from San Joaquin County, 34 from Stanislaus
County, and 60 from Santa Clara Coiunty. No plague-infected
squirrel was found.

(1936)
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CEREBROSPINAL MENINGITIS.
CASES AND DEATHS REPORTED BY CITY HEALTH AUTHORITIES FOR

THE WEEK ENDED NOV. 2, 1912.

Place. Cases. Deaths. Place. Cases. Deaths.

Baltimore, Md. ......................... 2 Philadelphia, Pa.1
FallRiver, Mass ............ 1 ........ Pittsfield, Mass . .

Nashvflle, Tenn ...........- 1........ Superior, Wis.1
New York, N. Y ........... 5 1 Worcester, Mass........... 2 1

ERYSIPELAS.
CASES AND DEATHS REPORTED BY CITY HEALTH AUTHORITIES FOR

THE WEEK ENDED NOV. 2, 1912.

Place.

Altoona, Pa..................
Binghamton N Y.
Cincinnati, Ohio.....
Cleveland, Ohio..............
Hartford, Conn...............
Los Angeles, Cal..............
Milwaukee, Wis..............
Newark, N. J.................
New York, Y. Y.............

Cases.

1
1
1
4
2
1
1

Deaths.

..........

..........

1

Place.

Oakland, Cal.................
Passaic, N. J.................
Philadelphia, Pa.............
Pittsburgh, Pa...............
Providence, R. I.............
St. I ouis, Mo................
San Francisco, Cal...........
South Bethlehem, Pa.........

Yonkers, N. Y...............

PELLAC-RA.

Durmin the week ended November 2, 1912, pellagra was reported
by city health authorities as follows: Montgomery, Ala., 1 case; 1

death; Nashville, Tenn., 1 death; New Orleans, La., 2 deaths.

PNEUMONIA.
CASES AND DEATHS REPORTED BY CITY HEALTH AUTHORITIES FOR

THE WEEK ENDED NOV. 2, 1912.

Place. Cases. Deaths.

Altoona, Pa ..

Baltimore, Md.............I..........
Binghamton, N.Y........ 7
Boston, Mass ..

Bridgeport, Conn.------------.......I.
Buffalo N. Y ---------------

Butte, kont............ .......

Cambridge, Mass . .......... -.-
Chelsea, Mass ........... ..........

Chicago, Ill.I1iChico, Mass.................

Cincinnati, Ohio ....... ..........

Cleveland, Ohio .. 21
Coffevvile, Kans .. 1
Cunmberlandc, Md .------
Dayton,Oho.................. .
Duluth,Mumn.:: 2
Elizabeth, N. J3.. -

Evansville, Ind.---------- ----------

Fall River, Mass.----------
Grand Rapids, Mich 2
Harrisburg Pa 1....
Hartford onn ...........
Haverhili, Mass 2
Houston, Tex .----------
Jersey City, N. J-.......... ..........
Kalamazoo, Mich........... 1
Ls Angeles, Cal . .......... 1
Lowell Mass ............... 4
Lynch6urg, Va :.......... ..........

Lynn Mass . .......

ManeAester N.H ......
Marlboro, iass. .......... ..........

Medford, .......... ..........

151

21
3

14
5

4

4

101
1
4

11

2

4

2
2

4

3

2

2

Place. Cases. D)eaths.

Montgomery, Ala. I I
Mount Vernon, N. Y 1 .
Nashville Tenn 3
Newark, R. .......... 17

I New Bedford, Mass ..................... I
New Orleans, La ................. 2

lNewport, Ky ............2 2
New York, N. Y ......... 83
North Adams, Mass..1..

Northampton, Mass 2

Oakland Cal
------

2

lOmaha,

'Passaic, N. J-------------. S
Pawtucket, R. I ---------------------.. 2

Pittsburgh, Fa29............ 2 38
Pittsfield, Mass I
Plhiladelphia, Pa ............. 313t
l'lainfield, N. J .. I...
Providence, R. I ............. ....... .5

Reading, P2a - -.------------ 2 1

lRoanoke V a ------------ ------1
iRocksfords,III ........... 2
St Joseph Mo ...............

11

SaratogaSpirminsN.Y ........ . . ...II
Schenectay, N.............. .. .4 I
South Bethlehem, Pa ......... I...

I
Mass ............. 2

Ohio......... 3

Waltham, Mass ........ .... ..... 1
Washington D.C . ........... .... 12
Wheeling, W. Va............. ..2..... 2
Williamsport Pa 2

Zanesville, Ohio 2

Cases. Deaths.

2 ........
4 1
7.....7
2.........2 ..........I

..........I ..........
2......
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POLIOMYELITIS (INFANTILE PARALYSIS).
CASd3ES AND DEATHS RE:PORTED BY CITY HEALjTH AUJTHORITIIB PO1'

THE WEEK ENDED NOV. 2, 1912.

Place. Ca.s Deaths. Place. Cases. Deaths.

Aurora, Ill .................... 3 ........ New York N. Y . . 16 1
Baltimore, Md. ........1............... I Philadelphia Pa ............. ..........
Brockton N Y .............. 1. Pittsburgh, Pa ........... 1
Chicago, . ................. 2. . Rockford, M........ 1 .
Cleveland, Ohio .............. 4 1 San Francisco, Cal ........ 1.
Columbus, Ohio .............. 1 ........ Worcester, Mas ........ 1
Manchester, N. H ............ 1 1 York, Pa........ 2.
New Orleans, La ............. 1..........

RABIES.

During the week ended November 2, 1912, 1 death from rabies was
reported by the sanitary superintendent at New York, N. Y.

TETANUS.

Duri'g the week ended November 2, 1912, tetanus was reported by
city health authorities as follows: Haverhill, Mass., 1 case, 1 death;
Nashville, Tenn., 1 death; New York, N. Y., 1 death; Pittsburgh, Pa.,
1 death; Worcester, Mass., 1 death.

SMALLPOX IN THE UNITED STATES.
CITY REPORTS.

Cases and Deaths Reported by City Health Authorities for the Week Ended
Nov. 2, 1912.

Place.

Altoona, Pa..................
Cincinnati, Ohio..............
Cleveland Ohio.............
Detroit, iich..............
Evansville IndLa Crosse, -W.;::::::.:.:1:1

Cases.

1
2

13
7
6

Deaths. Place. Cases-

New Orleans La ...........

Pittsburgh, Ca...............San Francisco, Cal... l...
SpDokane,IV ah.........
WashingtD, D. C

1
11
3
3

Deaths.

STATE RIPORTS.

This table is compiled from reports made to the Bureau of the
United States Public Health Service by the health authorities of cer-
tain States and shows the number of cases of smailpox notified to the
authorities in these States.
The following States report monthly: Arizona, California, Colorado,

Connecticut, Illinois, Indiana, Iowa, Kansas, Maine, Maryland, Mas-
sachusetts, Michigan, Montana, New Jersey, New York, North Caro-
lina, North Dakota, Oklahoma, Ohio, Oregon, Pennsylvania, South
Dakota, Texas, Utah, Vermont, Virginia, Washington, Wisconsin,
and Wyomig.

Florida, Minesota, and the District of Columbia report by weeks.

1938
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SMALLPOX IN THE UNITED STATES-Continued.
Reports Ieoelved During WeekiEnded Nov. 22, 1912.

Places. Date. Case. Deaths. Remarks.

Maine:
Counties-

Frankn...........k . Oct. 1-31.......... 15
Oxford... d.....do......... 32 .....

Penobsoot........... .do .--. 6.....
Someret ............ . do .......... 1.
Total .. ........ ............. 54.

North Daota:|
Counthe-
Bottlnea............. Oct. 1- 3 1 3 .......

.

Burleigh .......... do -.-..... * 4...
cvalier .............. ...do ............ 2.

Laoure .do...... .....do ............ 6......
Ward ... .....do ..... 49..

Total .64... . ... 64 ..

Oregon:

Harney ................ July 1-31 ....... 4.

Marion ................ ..... do .1-.-.-.- ...1.
MSultnomah............ ..... do ........ -.

Total ................. ...... 10.

Marion ... Aug. 1-31 . 2..
Wasco . .... do......... 1.

Total.................. 3 ...

Hood River ....... Sept. 1-0 ........ 2
Jackson ....... do........ 3
Wasco ... ..... do. 2

Total..:.*- ...........|7

MORBIDITY AND MORTALITY.
MORBIDITY AND MORTALITY TABLE0S FOR CERTAIN DISEASES,
CITIES OF THE UNITED STATES, FOR WEEK ENDED NOV. 2, 1912.

Cities.

cities having over 500,000 In.
habitans.

Baltimore, Md.............
Boston, Mass...............
Chicago, l.................
Cleveland, Ohio............
Ngw York, N. Y...........
Philadelphia Pa...........
Pittsburgh, Pa.............
St. Louis, Mo..............

Citis havingfrom S00,0X# to
600, fnhabiftnt.

Population
United
States
census
1910.

Diph-
Total theria.

causes. r1

Cs
C

558,485 197
670,585 197

2,185'283 633
560,663 159

4,766,883 1,149
1,549,008 382
533,905 174
687,029 190

Bufalo, N.Y. .---------- 423,715 82 11
Cincinnati, Ohio ........ 364,463j 1151 23
Detroit, Mich.............. 465,766 144 46
LosAn eI Cal ........... 319 198 106 12
MtilwaTafele is.......... .....373,857 j.... 33
Newark N. I.............. 347,469 99| 34
New Oreans, La.---------..339,075 114' 74
san Francisco, Cal......... 416,912 148 8
Washington, D.C ........ 331,069 1 113 5

Scarlet
fever.

C.,:

Typhoid
fever.

Tubercu-
losis.

Cs

.

2a 0o 9~

Measles.

,c
rA .0

Q

CD

3....
56 1
85 ....
8....

91 2
67 ....
115 1I15....,

29
36
249
112
305
63
77
57

2
1

27
2
15
5
9
6

8 .... 40
27 .... 60
149 12 137
20 1 31
102 9 452
41 1 58
39 2 19
17 .... 29

8 115
10 .
16 .....
10 ! .27

15 .... 34
3 ... 63
3 1 9
2 11 181

Q

23
4

as

23
4

23
4

50
18
8
10

5
3
9
7
9

31
16
61
17

123
33
11
13

4
9

......

7
10
17
13
14

2
1
8

....
14
2

....

....

....

....
1
1

....

....
2
1

70 ....
...l 74 ....
4.......I.2

11 6--
....

....

............. .......

2.. 5.....I

I'h I|fb
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MORBIDITY AND MORTALITY-Continued.

Morbidity and mortality tablkes for certain diseases, cities of(the United State8,for uwek en&de
Nfov. 2, 1912.-Continued

Diph- e& Scalet Tubercu- Typhoid
Pqpulation, Total therla._flss fever.ISS

united deaths___________
Cities. States from. . .

census al,1j1K,.
1910. causqes._ ~~ __

Cities haviugfrom $00,(MX) to
3(WK000nhabitants.

ereCity, N.J.......267.779 72 .,..... ..... ........4....1rovyidence, R.I....... 224,326 62 29 ......... 7 .... 6 5 2 ..

Cities having from 100,(KJ to
2f000(~ inhabitants.

Bridgeot on 102,054 28 3 1....... 3 9 2.. 12camb...d...... 104,839 27 5. 1 2.......4 2 2
Columbs Oi......181,548 59 19..........11i3 5 3s
Dayton, Ohio ........ 116,577 39 46 1.. 1.. 1 ... 2......
Fall River, Mass....... 119,295 40 2 1....... 11 .... 5 5 .4
Grand Rapids,Mich..... 112,571 26 4 ... 1 ... 1 ... 3 3 8 ..

Lowell,Mass......... 106,294 27 .2.. 12.. 18... 5.. 4....
Nashvil)e, Tenn ....... 110,364 45 4.......... 3 ... 2 8 3 1
Oakland, Cal.........150,174 32 2 ............ 4.. 4 1
Omaha, Nebr........124,096 30 8.......... 2 ..... 4......
Richmond, Va........127,628 45 10.......... 18 ...3 3 8
Spokane,Wash........104,462...1.. ........6 .......2 6 1
T'oledo, Ohio......... 168,497 37 19 ... 12 ... 13 ....... 4 4 2
Worceter, Mass ....... 145.986 32 11 2....... 3 1 8 2 1 ..

Cities having from 50,(N00 to
100,(KK) inhabitants.

Altoona, Pa .........52,127 17 3 1.......2... 1...... 1
Bayonne,N.J........55,545 14...1..I...............2......
Brockton, Mass ....... 56,878 10 2 .1....... I.. 2.... 1..
Camden, N.J........ 94,538 ...... 21 1.3.2..........3... 2
Duluth, Minn ........78,466 22............I......1. 1......
Elizabeth, N.J........73,409 17 1.. 3 6.. 2 2 3....
Evansville, Ind .......69,647 18 19 1.... ..7 ..... 2....3
Harrisburg,Pa........64,186 14 4 1.1....I.. 2 1 1..
Hartford,Conn.u....... 98,915 35 5 1 6 .... 11 1 5 1 9..
Hoboken, N.J........70324 .....8 1 6 .........4.... .....

Houston, Tex ........78800.271 2.. ..... 16 ... ...4......
Johnstown,Pa........55:482 18~ 30 .........2..........2..
Kansas City,Kans......82,3....31 . 8 .1. ..... 1 ..1....
Lawrence, mass .......85,892............ 1 ...... .1..... ....

Lynn, Mass.........89,336 12 1.. 9.. 2 .... 5.........
Manchester, N.H......70,063 23 6 1.... ..1 .... 2 2......
New Bedford, Mass.....96,652 23 3 ...4.........5 3 1--
Oklahoma City,Okla....64,205 12 1......... 1... ...... .....

Passaic, N. J......... 84,773 16 6 4 .........2....2....
Pawtucket, R.I.......51,622.... ..1..I........................
Reading,Pa......... 96,071 29 7 2 2 1 1 4 2
St. Joseph,Mo........77,403 20 .... ..... .......8 6......
Schenectady, N. Y......72,826 12 3...................... 5..
South Bend,Ind.......53,684 9 6 1...... 2... ...... .....

Springfield Mass...... 88.926 22 3.. 1 1 .... 1 2 1....
Trenton,N'.JI........:... 96,815 38 6 1 1.. 2 .... 9 2......
Wilkes-Barre Pa 67,105 12 3. 3.7,.... 21 1..
Yonkers, N. .:. 79,803 .14 4 .1. ..... I. 1 1I

Cities havingfrom 25,000
to 50,0(Y) inhabitanft.

Atlantic City, N. J......46,150 J10 ... ..... ... 4................
Aubumn,N.Y........34,668 9 ........1...I.... 1 1......
Aurora, ll..........29,807 6 2 ... ..... ..... ...........

Berkeley, Cal ........40,434 12 1.....1.... .... 2.... .....

Binghamipton, N.Y.....481,443 18.................... 1 2 4..
Brookine, Mass ....... 27,792 6 2 .. ..... . 1 - 1--I...-......
Butte,Mont......... 39,165 13 1.......... 3 1 .... 1 2--CeLsea,Maws........32,452 13....... 3 .. .......1......
ChcpeMaws........25,401 3 3 81..I.... 1

Danvleinl . 27,871 8 4 .. ...... 5.. ...21
EastOrng0 34,371 .... ..... ..... . . 3 ... 2....1..Elmiran ........37,176 7 1 ...............4.... ..RVrtt Ms.......33,484 9........................1 2 1
FitchbgMaws.......37,83 6....... 11 ........1 1......
iaehil Mass .......44,115 6 3 1.......2 1 3 1......
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MORBIDITY AND MORTALITY-Continued.
Morbidity and mortality tabtesfor certain diseases, citis of the United States, for week ended

Nov. 2, 1912-Continued.

Diph- Meases Scarlet Tiibercu- Typhoid
Population, Total theria. fever. losis. fever.
United deaths

Cities. States from
census all
1910. cauises.

Cities kewi,from 25 000 to
50,000 haMbsnts-&ntd.
lamoo, Mich..........

Knoxville, Tenn...........
La Croe, Wis.............
Lancaster, Pa..............
Lexington, Ey............
LlmahOhlo.............

Salan.............
Montgomery, Ala.
Mount Vernon, N. Y.......
Newcastle Pa
Newport, ky..............
Newton, Mass..............
Niagara Falls, N. Y........
Norristown, Pa............
Orange N.J...;...........
Pittstleid, Mass.-:.:.......
Portsmouth, Va...........
Racine, Wis...............
Roanoke Va8..............
Rockford, Ill............
Salem, Mass...............
South Omaha, Nebr.......
Superior, Wis..............
Taunton, Mass..-----------
Waltham, Mass............
West Hoboken, N. J.......
Wheeling, W. Va..........
Williamsport, Pa..........
York, Pa.-------
Zanesville, Ohio............

Citie having less than 26,000
inhabetants.

Alameda, Cal..............
Ann Arbor, Mich..........
Biddeford, Me.............
Braddock, Pa..............
Cambridge, Ohio...........
Clinton, maw..............
Coffeyville, Kans........
Columbus, Ga..............
Columbus, Ind.............
Concord, N. H...........
Cumberland, d...........
Dunkirk, N. Y.............
Harrison, N. J.............
Homestead, Pa............
Kearny, N. J...............
La Fayette, Ind............

hrtInd...........
lKainette, Wis...........
MKarlbqro, M ass........- .
Massillon, Ohio............
Medford, Mass.
Melrose, Mass..............
Moline, Ill.................
Montclair,N.J.
Morristown, N. J...........
Nanticoke, Pa.............
Newburyport, Mass........
North Adams, Mass........
Northampton, Mass........
Plainfleld, N. J............
Pottstown, Pa.............
Saratoga isrings, N. Y.....
South ethlehem, Pa......
Steelton, Pa................
Warren, Pa................
Wilklnburg, Pa...........
Woburn, Mass.............

39,437
38,346
30,417
47,227
35,099
30,508
29,494
44,404
38,136
30,919
36,280
30,309
39,806
30.445
27,875
29,630
32,121
33,190
38,002
34,874
45,401
43,697
26,259
40'384
34,259
27,834
35,403
41 641
31,860
44 750
28,026

23,833
14,817
17,079
17,759
11,327
13,075
12,687
20,554

...... ......
21 497
21,839

............

14,498
18,710
18,659
20,081

14,610
14,749
23,830
23,150
15,715
24,190
21,450
12,507
18,857
19,240
22,019
19,431
23,550
15,599

............

............

14,476

11,080
18,5944

19
16

........

........
7

......ii
6

25
........
........

10
9
10
7
13
8
11
9
5
22
15
8
4
14
6
4
7
9

5
7
10

........
2

........

5
4
7
6
3
4

........
5
6
A

......

....i..
2
2
1
1
4
3
3
7
8

......

- 1
....i..

5
2
4
3
3
1
1
3

......

3
......

112

.i..

1

....

...

1
....

2
......
......

6
......

......

2
......

2

.....
I

4

I

1
......
......
......

2
.... ..

1

2
......

211
1

3

....~~~~~~~~~~...
...... ...i.

1
......

......

.... ..

1
......

1

''''1-
1
2

......
......

31
11

3
2
6
5
1
2

..1...

3

.o.. L...

3 .. 4 4....---- v
3 ......... ......... .., ....

2
1

......

.... ..

6

i ......5 ......
3 1
6 ......
7 1

10 2
2 1
3 ......
2 ......
6 1
3 ......
9 1
7 -1
S ......
6 ......
7 I......

8 1
3 ......

........ .......

2 ......

....

....

....

....

....

....

....

..

......

39
......

............. ...

.... ...... .... ...... ....

.... ...... . 1

.... ...... .... ...... ....

......

......

....i..
2

......

......

2
......
......

....i..

2
1
3

......

.... ..

2
2
1.
3.
2.

......

1

1
......

3
1

.... ..

1

......

......

......

9
......

......

.....

3
9

2
......
......
......

2
.... ..

1......

..

3
......

j......
1--- -

2
1- -.
1-----
I'''''
1-'---

I --

......

......

1..i
2

....i

....

. ..

...
....

...

......

......

......

......

......

1
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..i
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STATISTICAL RPORTS OF MORBIDITY AND MORTALITY, STATES
OF THB UNITED STATBS (Untabulated).

IOWA.-Month of August, 1912. Population, 2,224,771. Total
iiumber of deaths from all causes 1,526, including diphtheria 1,
tuberculosis 94, typhoid fever 19.
MICHIGAN.-Month of September, 1912. Population, 2,810,173.

Total number of deaths from all causes 2,887, including diphtheria
24, measles 2, scarlet fever 4, tuberculosis 180, typhoid fever 53.
MINNESOTA.-Month of August, 1912. Population, 2,075,708.

Total number of death from all causes 1,467, including diphtheria 7,
measles 2; scarlet fever 2, tuberculosis 136, typhoid fever 22.
OKLAHOMA.-Month of September, 1912. Population, 1,657,155.

Total number of deaths from all causes 728, including diphtheria 11,
scarlet fever 2, tuberculosis 47, typhoid fever 57. Cases reported:
Diphtheria 93, scarlet fever 55, tuberculosis 69, typhoid fever 485.



FOREIGN AND INSULAR.

AUSTRALIA.

Sydney-Examination of Rats.

The following statement was taken from bulletins issued by the
department of public health of New South Wales: During the four
weeks ended October 12, 1912, there were examined at Sydney for
plague infection 1,256 rats. No plague-infected rat was found.
The last case of human plague was notified May 29, 1909.
The last plague-infected rat was found April 25, 1910.

ITALY.

Cholera In $ardinia.

From October 11 to 13, 1912, there were reported at Cagliari,
island of Sardinia, 3 cases of cholera.

Typhus Fever.

At Catania 1 case of typhus fever with 1 death was reported during
the week ended October 12, and at Palermo during the two weeks
ended October 19 there were reporte(d 12 cases with 7 deaths.

Examination of Emigrants.

Passed Asst. Surg. Robinson, at Naples, reports:
Vessels inspected at Naples, Messina, and Palermo week ended Oct. 26.

NAPLES.

Steerage Pieces ofPicso
Date. Name of ship. Destination, passectngers baggage db et:d.

and passed and passed.,'

Oct. 22 Canopic.Boston........... 828 190 1,060
23 Pannonia;. New York 190 1,060
23 Moltke ................................. do . 853'180 950
25 Berlin ...................... do. 1,387 290 1,850
26 Canada .............................. do .7l. 6 1751,100

Total ....................... ............. 3,8241 8534,960

MESSINA.

Oct. 21 Pannonia .............. New York........ |

PALERMO.

Oct. 21 Athinai ............. New York...... ........................ ............

22 Pannonia ............... do............ ....... ........... ............

23 Laura ............ do...........: ........... .........

26 Berlin ...........(. ... (To-.-.-682 600

Total.- -------------------- 682 600 COO

(1943)
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JAPAN.
Status of Cholera-Cholera Carriers.

Surg. Irwin at Yokohama reports: During the week ended Octo-
ber 12, tthere were reported in all Japan 313 cases of cholera and
during the week ended October 19, 333 cases, with a total from the
beginning of the epidemic of 1,629 cases. The total number of cases
reported in Yokohama city and suburbs is 63 with 47 deaths and in
Tokyo city and suburbs 140 cases with 71 deaths. The two cities
are distant from each other 18 mil.es and are connected by steam
and electric lines.
The total number of cholera carriers reported discovered in Japan

since the beginning of the epidemic is 150.
JAVA.

Batavia-Typhus Fever.

During the two weeks ended September 28 there were reported at
Batavia 3 cases of typhus fever with 2 deaths.

PORTO RICO.

Plague Sltuation.

Passed Asst. Surg. Creel reports:
Rats examinted Oct. 26 to Nov. 2, 1912.

Place. Rats ex- Rats

All Porto Rico .................................................................. 1,678 l 1
San Juan municipality:

San Juan........................................................................ 7..........
Puerta de Tierra.36 ..........

Santurce .... 222 ..........

At Arecibo.

A summary of the plague situation to November 2, 1912, including
human and rodent cases reported or discovered was as follows: Rats
examined, 25,816; rats found infected, 64; human cases, 56; deaths, 36.

Quarantine at San juan Modifted.

On November 15 the Surgeon General instructed the chief quaran-
tine officer at San Juan, P. R., by cable to make the following modifi-
cations in the outgoing quarantine restrictions at San Juan, until
further notice:

1. To allow loading and discharge of freight by day and by night
from rat-proof wharves under supervision.

2. To ship only fruit stored in rat-proof wharves, to limit the
fumigation of vessels to once every three months and to waive inspec-
tion of passengers and baggage.

RUSSIA.
Case of L^aboratory Plague.

A case of plague developed October 19, 1912, at Rachinka, govern-
ment of Atra an, in the person of Dr. Deminsky who was working
with the bacillus of plague in the bacteriological laboratory. The
case ended fatally October 22.

1944



1945 November 22, 1912

Typhus Fever.

At Moscow during the week ended September 14, there were re-
ported 67 cases of typhus fever with 8 deaths. At Riga during the
month of July there were reported 3 cases of typhus fever with 1
death.

CHOLERA;, YELLOW FEVER, PLAGUE, AND SMALLPOX.
Reports Received During Week Ended Nov. 22,,1912.

[These tables include cases and deaths recorded in reports received by the Surgeon General, Public Health
Service, from American consuls through the Department of State and from other sources.)

CHOLERA.

Places. Pate. Cases. Deaths.

China:
Hankow ................... Sept.29-Oct. 5 ... 1

India:
Bombay ............. Oct. 6-19 .18 13
Madras .............. Sept. 28-Oct. 19 10 6

Italy:
Cagliari ............. Oct. 11-13. 3.

Japan:
Chiba ken.................. Oct. 12-18 . ........
Fukuokaken ................... do .......... 81 .

Hiroshima ken .... do .......... 3.
Hyogaken ....... do .-.-.-- 18.
Kagawaken ............... do .......... 26..
Kagoshimaken ............ do .... 2 ..

Kanagawa ken-
Daishi-kawara......... Sept. 25-Oct. 21 ... 10.
Hira-tsuka ..................do ........ 1.
Hodo-gaya .................do. 2 ....
Kawasaki. do.....1....... 15.........
Nama-mut.i ............... do .-. 8 .

Sumiyosh -mura ....... .....do .......... 1 .....
Tajima-mura........... do .... 1.
Tsurumi ................ ..... do .......... 1 ..

Yokohama. ....do . . 15 1o

Kobe................... Oct. 14-20 ......... 2 3
Kumamoto ken.--------- Oct. 12-18 ......... 7 .........

Nagasakiken ........ ...,.do .......... 39 ....

Nagasaki ............... Oct. 14-20 ......... 1 1
Oitaken ............ Oct. 12-18 .. 12 ........

Okayama ken............. do ........... 4 .

Osakafu .... do .12 ......

Osaka .... Oct. 7-11 .......... 8 3
Saa ken ..... Oct. 12-18.14.....
Saitama ken ............... .... do . ... 1 ..

Tokyo fu.... do... 38 ......

Tokushima ken ................. do. 1.
Yamaguchiken . do ............ 37 .

Straits Settlements:
Singapore ..... Sept. 30-Oct. 5.... 14 13

Remarks.

Including 5 cases and 5 deaths
previouisly reported.

YELLOW FEVER.

Ecuador:
Guayaquil ................. July 1-31 .......... 10 7

Mexico:
Tabasco-

Jalapa ......... Nov. 16 ........... 1....1
Yucatan ...................................... ........ .........

Merida ... Nov. 2-9 ...........; 2 1

Aug. 1, 1911, to 'Nov. 9, 1912; 73
cases, 34 deaths.

PLAGUE.

Brazil:
Pernambuco .------------ Sept. 14-30 ........ .......

India:
Bombay&... Oct. 6-19..............II
Karacai. . ....Oct.612..........I.1

Rtussia:
Astrakhan government-

Rachinka ....... Oet. 20-26 .1

2

1.319

.1

1
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CHOLERA, YELLOW FEVER, PLAGUE, AND SMALLPOX-Continued.

Reports Rewelved During Week Ended NoV. 22, 1912.

SMALLPOX.

Places.

Brazil:
Pernambuco...............

Canada:
Montreal.................
Quebec....................

France:
Lyon......................

India:
Bombay ..................
Madras....................

Mexico:
Aguascalientes .............
Durango ...................
San Luis Potosi............

Portugal:
Lisbon.....................

Spain:
Barcelona .................
Valencia ...................

Straits Settlements:
Singapore ................

Turkey in Europe:
Constantinople.......

Tuirkey in Asia:
Dardanelles................

Zanzibar:
Zanzibar ................;.

Date.

Sept. 14-30........

Oct. 28-Nov. 9....
Nov. 3-9..........

Oct. 7-13.........

Oct. 6-19..........
Oct. 13-19.........

Oct. 28-Nov. 3....
Oct. 1-31.........
Aug. 18-24.......

Oct. 20-26........

Oct. 28-Nov. 2....
......do.

Sept. 30-Oct. 5....

Oct. 20-26.......

Sept. 30-Oct. 12...

Oct. 1-7..........

Reports Reoelved from June 29 to Nov. 15, 1912.

[For reports received from Dec. 30, 1911, to June 28, 1912, see PuBLIc HEALTH REroi&Ts for June 28, 1912.
In accordance with custom, the t&bles of epidemic dise are terminated semiannually and new tables
begun.)

CHOLERA.

Places. Date. Cases. Deaths. Remnarks.q i~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Austria-Hungary:

Hunt -
district

Mindszent.
Ceylon:

Colombo..................
China:

Amoy......................
Dalny......................

July 17-42.........

May 19-25.........

June 16-Aug. 24...
....................

12
........

Hankow.... Sept. 15-21........I.....4 1
Hoihow......................................... . ..........

Nanking..................
Pechuia ....

Shan ...................

Aug. 29
Sept. 9............I
July 15-Sept. 25.1

14
14

20

Swatow................ July20-Aug. 5....

Dutch East Indies:
Java-

Batavia ........... .... June 16-Sept. 28 174

Province May 31-June6 ....6

.n........ Sept. 23 ......... .

Surabaya .............M ar. 28-June 18...' 14

Sumatra-
Padangahe, Upper- May 26-June 22. 37
land Section Agai.

Tapanoell, Provnce... July II ..... ;

..........

60
..........

..........

8

41

In the port.

June 1-2D, preent In vicinl.
Aug. 23-29, 3 cas on a. a Nitiu-
sho Mar and 1 cae on s. s.

Kobe Maru from Shangha.

July 5, 15to deaths daily; Aug.

3 di.These aport of

the island of Halnan.

Among Europens. Endemic.
30 to 40 denth daily; 15 miles
from Amoy.

Among Europeans. Among na-
tives incrng to end of Au-
wt.

J1y-ao25, 3 cases, 1 death among
Europ Among Europe-

ans Jue1-22, soai ae
occurring in the port.

139 Sept. 28, 38 cams
ans.

2
......... Preent.

8

35 Present Sept. 16.

.......... Prment.

among Europe-

Cnses Deaths. Remarks.

........

13
1

........
7

2

........

2

...... ..

1

........

........

16

..........

..........

1

3
1

1
2..........

..........

10
..........

..........

18

2

1
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CHIOLERA, YELLOW FEVER, PLAGUE, AND SMALLPOX-Continued.

Reports Reeelved fom June 29 to Nov. 15, 1912.

CHOLERA-Oontinued.

Places.

India:
Ba ...................
Bombay...................
calcutta....................
C ad . .... Aug. 0
rahi......Aug. 14-Sept. 14..

Madras ..... ay 19-Oct. 5.

Ngiitn..................

In6do:.
8WW.....................

Itard a

Cedg&l-Cg ri................
Japan.------------

Chibaken..................
Rhime ken...............
Formosa...................

Kelung................
Fukuoka ken..............
Hroima ken.............
Hygoo ken.................

KRobe..................

g ken............ken.............
...... -

Kiushiu.................
Kuchlnotsu........

May 5-Aug. 17....
Apr. 1-Aug. 31....

May 14-Aug. 19...

Aug. 14-Oct. 16...
.................... .........................

.................... ...................

Sept. 21-27...........5 ....

.................... ..................

June 27............
Sept. 1-Oct. 1. .
Sept. 21-27........
Oct. 6............
Sept. 15-Oct. 13...

Sept. 21-27.......
.Oc.t.... ...........

Ot. 1-...........
........

Cases. Deaths.

35.
1,893

........

2
140

216

22
100

634

61

.......

1
........

20

26
1,477
501
2

65

159

22
71

514

..........

..........

..........

10

Milke ............ Sept. 1-15 20 13

Mitsui coal mines S-----Sept. 23
Moji ... Sept. 1-7.7 2

Shimabara.............
Wakaamatsu............

K}umamoto ken............
Kyoto fu.----------------Kyoto..................
Mliyako Islands...........
Nagasaki ken.............

Nagasad-.--------------

To Sept. 15........
.....do ............
Spt. 21-27........
...do ............
Sept. 1019........
July 10............
Sept. 21-27........
Oct. 6-13.......

Oitaken ......... Sept. 21-27.
Okaysama ken.........I..... .do.--- -.-.-.-
Osa afu .... . do.

Osaka.............
.ken................
hi ...............

Tokysofu...................
TokJr.................

Do0.................
Yamaguchi ken...........
Other districts...........-

Rusian Empir:
an.................

Bankk..................

B..................
Turkey Asia:

Beirut.....................
Bitlils.....................
Cesaree -.

Damawcus.................

Sept. 11-25........
Sept. 21-27........
Sept. 23...........
.....do.

Sept .230........
Oct. 2-4..........
Sept. 21-27........

June 11-July 27...

3
68

........

5
4

81
4
1

1

..........

2--

1 ..........
....... ..........

4 ..........
11

24 19
.... ...... ...........

40 13
4.
24 .-

17 ...........

6 2

Apr. 21-Sept. 14-. ........

May 12-Sept. 21...

Aug. 6-Sept. 22....
Oct. 1-9.........

;.do.....
July 18-Oct. 13....

1,026
86 76

15 9
11 14
1 ........

327 262

Remarks.

Apr. 21-27, 87 deaths. Received
out of date.

Report of deaths incomplete
nearly all cases fatal.

Madras Presidency, May 1-Sept
U0: Cases, 62,299; deaths, 33,4A

Total to Oct. 13: Cases, 1,098
To Oct. 13, 51 cases.
To Oct. 13, 49.
Total June 16-Aug. 31: 65 cases,
34 deaths.

Epidemic.
To Oct. 13, 537.
To Sept. 27, 7.
To Sept. 27, 7, including Kobe.
Aug. 28, 3 cases on s. s. Nitsushe
Maru. Sept. 12-18, 2 cases, I
death in the suburbs.

To Sept. 27, 3.

Aug. 21-29, 1 case on s. s. Otara
Maru from Shanghai.

Present.
Aug. 21-29, 2 cases on s. s. Yokoe
hama Maru, and 4 cases on s. a.
Mexico Maru from Shanghai.
Total to Sept. 23, 141 cases.

To Sept. 27, 2.

To Sept. 27, 14.
Aug. 10-13, 2cases among the per.
sonnel of vessel of the Ruian
volunteer fleet. Aug. 21-29, 1
case on s. s, Penza, 4 cases on
s. s. Seiun Maru, and 1 case O
s. s. Otaru Marufrom Shanghai

To Sept. 27, 4.
To Sept. 27, 2.
To Sept. 28, 85, including Osaka

for same period.
To Sept. 27, 1.

To Oct. 13, 119.

To Oct. 13, 242.
To Oct. 13, 161 cases.

And vicinity.

1947

Date.

May -July 2).....
May 19-Oct. 5.
May 5-Aug. 31....

-~~ .l
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CHOLERA, YELLOW FEVER, PLAGUE, AND SMALLPOX-Continued.

Reports Recelved from June 29 to Nov. 15, 1912.

CHOLERA-Continued.

Places. Date.

Turkey in Asia-Continued.
Province-

Adana-
Adana ............. May 14-Aug. 1....
Ak Keupru....A.Apr. 8-June 13....
Ayas ............... June 11-24
Bor ...... May 28-Aug. 10...
Deurt Yol. - Sept. 16-22.
Djihan .May 28-July 7....
Dorach Bache...... .....do.
Nigde....... June 15-Aug. 24...
Oula Kichia....... May 28-July 6.
Sis.M.. May 28-June 15...
Tarsus .............May 28-July 9.

Aleppo-
Aleppo ..-.-.--May 19-Aug. 31...
Alexandretta .---- May 28-Aug. 1....
Amk. July 1-6.
Aintab.July 1-Oct. 9.
Antioch.Ap. 17-Oct. 9.
Arka.Apr. 17.
Bilan .Sept.8-15.
Bierdjik.Sept. 23-30.
Diisri-Chouigouir June 23-Sept. 7....
Delbeston July 23-Sept. 15...
Tlbistan ..---- Sept. 23-Oct. 9.:
(isser ..... . Julv 7-13.
Harem .June 23-July 22.
Hersem. July 1-6.
Idlb . .June 23-Juily 8....
Keudige..... June 23-29....
Killis. June 16-Oct. 9.
Kiriqui... July 14-22.
Marach.....----.June 15-Sept. 7....
Ourfa .... Aug. 20-Oct. 9....
Reca ............... Aug. 23-Sept. 30...
Sarenda...... July 1-6.
Talacrin .......... do.

Angora-
Chehissar.......... Jume 10-July 29...
Iskilib .............Aug. 26-Sept. 7....
Nehie-Tomarza.... July 29-Oct. 9.
Sandal .---- June 28-July 5....
Ufkure. . Sept. 9-22.

Diarbekir .------ Aug. 21-Oct. 9....
Viran-Chehir.... .4ug. 21-Sept. 30..

Erzer'oum-
Hassan-Mansour... July 31-Sept. 7...

Heiaz-
Medina ......... Oct. 1-9..-,,,,,
Mekka ......... do ..

Konia-
Alaya ...... ... July 4-27......
Ergeli. ... .. June 18Sept. 15...
New Chehir.. . July 30-Sept. 30...
Oulou-Kichla.....| Sept. 15. ....

Mersina. ...... June 9-July 28.....
Severek. .. Aug. 14-17......
Sivas-

Darende....... Sept. 23-30.
Smyrna-

Smyrna......... Sept. 1-15.
Syria . . July 19-Oct. 9

Latakia .... Aug. 31-Sept. 7....
Tarsus .....................June 25-July 9....
Zor ....... Oct. 1-9.

Straits Settlements:
Singapore . ...... Aug. 25-31.

Zanzibar ........... Aug. 5-Sept. 30....

Cases.

17
12
12
24
7

14
4

72
5
5

21

305
8
5

23
28
10
7
1

17
11
8

13
47
5
6
4

45
2

212
69
19
7
3

3
4

20
4

13
27
15

25

..... ...
5

98
117
4
40
3

5

I........
81
2

11
5

1
85

Deaths.

12
6
4

23
4

11
5

80
10
5
9

267
3
4
30
31
4

..........

2
5
2
4
6

33
4
5

..........
21
2

103
64
13
6
3

8
..........

10,
9
13
41
13

11
32
4

1
55
75
4

33
8

4

1
76
3
16
4

1
59

Remarks.

Present among troops and pil-
grims, Sept. 26.

Outbreak in the native prison.
Only 1 case in the city. In-
cluding Aug. 5-Sept. 7, 15 ases
at Mwera, 4 at Bububu, 1 at
Mtoni, 6 among prIsoners, 2 at
N'Gambo district, 9 at Ki-
bonde-Maungo, 2 in Fuoni, and
4 in Waleso.

--- W



1949 November 22, 1912

CHOLERA, YELLOW FEVER, PLAGUE, AND SMALLPOX-Continued.

Reports Reeelved from June 29 to Nov. 15, 1912.

YELLOW FEVER.

Places. Date. Cases. Deaths. Remarks.

Brazil:
Ceara......................
Manaos....................
Pernambuco..........

Chile:
Toco district...............
Tocopilla .......

Colombia:
Barranquilla.............

Dahomey:
Abomey.
Porto 1ovo................

Ecuador:
Bucay .........
Chobo..................
Duran.....................
Guayaquil.-.....Guyqul..................Milagro.----------
Naranjito............
Yaguachi..

Mexico:
Campehe-

Carnmen.... ..........

Tabasco...................
Cardenas.
Comalcalco..........
Cunduacan. ..
Huimanguillo........
Frontera.............

July 1-31.........
June 2-Oct. 5.....
Apr. 16-July 15...

May 1-16....
May 1-June 17....

1

........

62
502

July 14-20.........

May 25-June 5....
June 13...........

June 1-15.........
June 15-0........
May 1-June 30....
May -pt. 30....
May 16-Sept. ...
MKay 1-Sept. 30....
May 16-June 3...

Sept. 6-29..-------

Oct. 11............
Oct. 16............
Sept. 28-Nov. 3. ..
Oct. 12............
Oct. 11............
Aug. 31-Oct. 11...

Jalapa ............. Oct. 11.
San Juan Bautista -..I1 June 23-Nov. 3....

Yucatan-
Espita ..........
Merida.................

Canal Zone:
Panama...................

Peru
Iquitos ..............

Do.....................

Aug. 25-30 ........

July 14-Nov. 4....1

July 14............

Jan. 1-May31.....

July 1-31 .........

6
........

1

2
2

49
11
16
2

2

4
1
1

10

..........

32
12

17
195

3
1

1
33
6
7
1

2

2

..........

3

1 ..........
36 10

42

Total Jan. 28-June 17: Cases,
1,072; deaths, 374, incluiding
report, p. 1058, Pt. I.

From up Magdalena River.

Report for July not received.

The fatal case Sept. 6 on s. s.
Puebla from Vera Cruz and
other kiexican ports.

Present.

Aug. 19-21, 2 cases and 1 death
on the Swedish schooner Val-
kyrien.

Total May 4-Nov. 3: Cases, 58;
deaths, 25, including previous
reports.

Total Aug. 1, 1911, to Sept. 22:
Cases, 71; deaths, 33, including
previous reports. The 2 cases
July 16-22 from Motul, 29 miles
distant.

At Santo Tomas Hospital, from
s. s. Chile, from Guayaquil.

Endemic. Year 1908, deaths, 11;
1910, 1; 1911, 76.

Car.. . Mayl-Aug. 31.10 July 22, 3 cases from El Valle; I
case from Villa de Cura, about
29 miles distant; and to July
31, 2 other cases; Caracas,
Aug. 31, 1 case. Total Jan. 1-
Oct. 10. Cases, 43; deaths, 19,
including previous reports.
Sept. 24. 1 case from Cua;Sept. 26, 1 case from Ocumare.
Year 1911: Cases, 172; deaths,
107.

Cua . ................ July 20 . .P. ...... ........ lresent.
La Guaira .......-.-.May 1....I....... .
La Victoria ---- --*-*-----..-.... ........... Endemic. July 20, present.
Macuto . . June 1 ............ 1 1
Maiquetia ...... ------June 17-Oct. 5 ----- 12,
Victoria .............. Oct. 1 ..P . ... ..resent.

I I..........4 2

I 1



November 22, 1912

CHOLERA, YELLOW FEVER, PLAGUE, AND SMALLPOX-Continued.

*Reports Reoelved from Jue 2 to Nov. 15, 1ei2.
PLAGUE.

Plas. Date. Deaths. Remarks

Algeria:
Algiers ..................

Le Rus u................

Arabia:
Aden.......................
Oman-

Maskat.................
Argentina:

Buenos Aires..............

Austria-Hungary:
Trieste...........

Azores:
Terceimr ..........

Brazil:
Nictheroy ..............
Pernambuco............
Rio de Janeiro.....

British East Africa:
Mombasa.........
Nairobi........ ...

Chile:
Iquique ...............

China..........................

Amoy ....... ....
Ampo......................
Canton.....................

Chefu......................

Eng Chbun................

Hongkong................
Packhoi....................
Shangha .........
Tient sin......

Wenchang.................

Cuba:
Habana ..................

Dutch East Indies:
Java-

Pasoeroea Residency..
Provinces-

Kediri.............
Madioen......

Ecuador:
Guayaquil .................

Egypt --------.. ---.. --..
Alexandria................
Port Said.................
Provinces-

Assiout................
Behera ......
Beni Souet.............
Charkieh...............
Dakahila...............
Fayoum..............
Galioubeh..............
Garbieb................
Girgeh.................
Menouf.....
Minieh.........

Germany:
Hamburg.................

July 12..........

July 9-13........

July 1...........

June 1-22........

Oct.7...........

July 14-25......

Sept. 11-Oct. 31..

Mar. 25...........
Aug. 18-31......
June 23-Oct. 5....

Sept. 1-15 ......
. ... do. -.....

May 26-Sept. 21..
...................

May 20-Aug. 24..
May 18-June 29..
July 1-10.........

June 2-8..........

July 68............

May 12-Sept. 14...
MYay 1-29......
Nov. 2-11-.....
June 2-8....

June 4............

July 4-27..........

May 12-Aug. 3....

Mar. 31-July 31...
Mar. 31-Aug. 3....

May 1-Set. 30....
....................

May 27-Oct. 6....
May 29-Aug. 26...

May 25-Aug. 27...

July 31-Oc. 7....
May 30-July 28....
Apr. 28-Sept. 2....
Aug. 8............
Apr. 28-Aug. 1....
Apr. 23-Sept. 15...
Aug. 27-Oct. 9....
May 28-Aug. 6....
Aug. 31-Spt. 30...
May 27-ept. 9....

31

.......

4

2

28

.......i.

1

........

3

203

8

37

63
........

24
8

16
13
12
1
50

4

19

52
6

40

........

21

2
1

.........

13
.........

130
..........

t. ......

..........

..........

1,144
36

..........

2

198

5

37

25
..........

8
2

7
1
10

4

1

26
........ ..

42

1

.12
..........

In Hospital El Kettar, in vici.
ity. Pneumonic.

4 mils from Algiers. Pneu.
monic.

From s. s. India.

Outbreak occurred in cancer no-
tion, clinical hospital.

In isolation hospital from s. a.
Amphitrite from Merna via
Port Said and Alexandria

In Praia da Victoria and Angra
do Heroismo.

Oct. 27, present.

May 18-June 15 present in the
magistrcles of Fungshun, Ca-
yung, and Puning.

May 20-June 1, 46 cas.
Presnt.
.MaSay1rspent. 45 case daily.

Msnyamong children
2 deaths on a. a. Cheonghing be.
twesn Tientsin and Takdu.

Present. 100 miles inland from
Amoy, and prevalent in the
surounding country.

From a. . Ch Ing from
Hongkong.

On the island of Hainan, 10 to 20
cas daily.

Report for July not recved.
Total Jan. 1et. 15: Cases 813;
deai, 406, ncludIng report,
p. 1059, Pt. I.

eVpt. 6 2 cas on a. s. BelaiLsa
from liosano via Cape Verde
Islands.

1950

L.

1.

I.

1

5

1

I

......

.......

......I.

....... 3

.........2



1951 November 22, 1912

CHOLERA, YELLOW FEVER, PLAGUE, AND SMALLPOX-Continued.

Reports Recelved from June 29 to Nov. 15, 1912.

PLAGUE-Continued.

Places

Great Britain:
Liverpool..................
River Tyne Port Sanitary

District.
Hawaii:

Pepko...................
IndIsW

Bombay...................
aWmtt& ...................

KrachL...................
Rar...... .............

BomMa Presldency and
sind.

Madras Pr idency.........
Begal.....................
Bhar and Orissa...........
United Provinces..........
Punjab.....................
Burma.....................
Central Provines..........
MKysore State...............
Hyderabad State...........
Central India..............
Rautana and Ajmere
Merwaa.

Kashmir........ -. -

Indo-China:
Saigon.....................

Japan:
Formosa..................

Mauritius .......... : .

Morocco:
Casablanca .............

Bushir.....................

Peru ...........
Cano......................
Trujillo..................

Phlp pm Ia ds:
Boo....................

MSanila.....lKariveles quarantine sta-
tion.

Porto Rico-----------------

Arroyo.
Carolina...... .::
Dorado.....
Loiza.--
SanJuan..

Santurce--.
Russian Empire:

Astrakhsn govemment.
Libistchensky district..

Balaptubek........
Earabas...........
Kudeymula........
Tchernoyarsk....

Tsarevsk district..----
Djanibek ..........

Ural-
Tschelirtinsky .....

Siam:
Bangok.......

South Africa:
Durban.....................

Date. Cases. Deaths.:

July26......1
Sept. 10-16 1......

Sept. 13 ...

IMay 19-Oct. 399

Apr. 21-Aug. 31....
1-Sept. 28....|

Apr. 1-Aug. 31 458
Apr. 21-Aug. 31 ..i. 4,116

.....do ..........

.....do .......... 621

.....do ........... 5,563

.....do ... 7 594

.....do .......... 016

.....do .......... 964

.....do .......... 284

.....do .......... 1,088

.....do.......... 356

Apr. 21-May 25.... 276
Apr. 21-June 29... 570

Apr. 21-Aug. 3.... 290

May 14-Aug. 19...|

Apr. 22-Aug. 17....
Apr. 7-Aug. 29....

Sept. 12-29........

May 12-June 15...1

77

97
71

11

130

....................

.d .. .............. ...............Oc.l.... 2

July 5-Sept. 21....'
June 14-Sept. 28...!
Apr. 30-May 7....

June 22.---
June 25-July 19...
July 15............
June 28.....
June 21-Sept. 11...

June 22-Aug. 5....

9
8
1

1

2
1
1

26

13

i

Remarks.

From a. s. Bellailsa from Rosario
via Hamburg.

1

324
475
63

431
3,053

452
611

4,828
7,061
13,117

911
238
772
263
227

474

172 Total for India, Apr. 21-Aug. 30:
Cases, 38,347; deaths, 32,179.

50

69
32

1 To Sept. 29, 5 cases were among
Europeans.

116 Total Feb. 4-June 15: Cases, 1,045;
deaths, 719 including report,
p. 1060, Pt. 1. June 1-7, on the
route to Shras, 4 fatal case

.......... .Year 1911: Cases, 879; deaths, 426.

...... July 6, 1 fatal case.

9
8

1 From s. s. Taisan from Amoy.

...........
2
1'
1

17

3

..........

............................................ ..........

Mayl1-Jtme2..... 2 2

May 15-June 16 . ...13 112
May 27-June16 . .. .5 | 5
July l-Sept. 8..... 32 24
July29-Sept.8... 17 13
Aug. 21-Sept. 8. 6 4

May20-June16 13 11

Apr.21-July13. 2

.................... -------- ....----------.

Straits Settlements:
Kwala Lampour........... A r 15
Singapore----------. IMayS-July2O..... 17

Total June 14-Sept. 14: Cases, 57;
deaths, 36.

On the schooner Guillerm ito,
from San Juan.

Total June 14-Sept. 11: Cases, 38;
deaths, 17.

Total July 4-Sept. 8: Cases, 55;
deaths, 41.

Sept. 16, free.

Including previous report.

Jan. 14-June 21: Cases, 32; deaths,
26, including report, p. 1060,
Pt. 1.

11 Sept. 1-7, 1 fatal case.

_,~



November 22, 1912 1952

CHOLERA, YELLOW FEVER, PLAGUE, AND SMALLPOX-Continued.

Reports Received from June 29 to Nov. 15, 1912.

PLAGUE-Continued.

Places.

Turkey in Asia:
Adalia ...................
Basra......................
Jiddah.....................

WVest Indies:
Trinidad...................

Do.....................
Vlenezuela:

Caracas.-..................
La Guaira..................

At sea ........................

Date. Cases. Deaths. Remarks.

May 28-July 6.... 3 3
May 20 .......... 1 1
May 18 ......... |.1.

.................... .......... Total Apr. 1-June 13: Cases, 11;
deaths, 7; including report, p.
1060, Pt. 1,,3 of thesecases were
in Tunapuna.

July 2-11 .......... 2.

Junel-Aug. 16....1 5 4
Nov.4 . . 1
July 15-20 .. 2.......... On s. s.EzanMaruenroute froin

Miike, Japan, to Hongkong.

SMALLPOX.

Abyssinia:
AdisAbaba .............Sept.7.................

Algeria:
Departments-

Algiers ....... Jan. 1-July 13 ..... 33
Constantine....... Apr. 1-Aug.31.... 87
Oran . May 1-Aug.31 31

Arabia:
Aden ....................... June 18-24 .......

Argentina:
Buenos Aires ............... June 1-30 .......

Australia:
Fremantle quarantine sta- Apr. 19 ............ 1

tion.
Townsville ...... May 24 ..................

......|I Prevalent.

1

Austria-Hungary:
Bohemia .............. May 12-Sept. 21... 25.
Galicia .............. May 12-Oct. 12.... 29 .....
Vienna ..........July 14-Aug 3. 1 ........

Brazil:
Pernambuco........ Apr. 16-Sept. 15............ 252
Rio de Janeiro .............. May 19-Oct. 5...... '5 6

British East Africa:
Mombasa................... May 1-July 31.... 11 2

Canada:
Provinces-

British Columbia-
Vancouver .........July 14-20. ........

Nova Scotia-
Halifax ............

Ontario-
Ottawa.
Toronto ..........
Windsor...

Quebec-
Montreal........
Quebec.......i

Chile:
Coquimbo..................
La Serena ......

China:
Amoy......................
Chungking ..............
Dalny . ....... .........

Hongkong..................
N an g.....
Shanghai....
Tients n ..

Dutch East Indies:
Java-

Batavia.---
Surabaya.------..-..

Egypt:
Alexandria..............
Cairo .......
Port Said .............

From s. s. Malwa from London
via Colombo.

1 case on s. s. Yawata Maru from
Japan.

July 7-13 ..... 1. I ..!

June 9-15......... 1.....1
Oct. 13-19 ........ ----------June 12-22...... . .....2 .

June 16-Oct. 26.... 2..
July 28-Oct. 12 ..........

May 26-Sept. 28. .. 99 18 Mar. 1-May 1, 30 cases.
Nov. 30-May 7.... 300 40

May 21-June8.. Present in vicinity.
May 5-Sept. 21 .... ........... Present.
June 23-July 13 2-. 1
May 12-Sept. 21... 30 15
May 19-July20...... ......... Do.
May 23-Sept.8 . . . ...6 17 Deaths ainong natives.
June 2-8. ................ I1

May12-Sept. 28 58 16
Apr. 1-30 .......... 155 70 June 4-July 24 still epider ic.

Sept. 28-Oct. 6... 3 3
May 14-Sept. 2 11 5
.....do .......... 2 2

-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

..........

..........
1'---'--'--

1--------
II.........



1953 November 22, 1912

CHOLERA, YELLOW FEVER, PLAGUE, AND SMALLPOX-Continued.

Reports Received from June 29 to Nov. 15, 1912.

SMALLPOX-Continued.

Places. Date. Cases. Deaths. Remarks.

France:
Marseille ..................
Nantes...................
Paris.......................

Germany......................
Hamburg..................

Great Britain:
Bristol.....................
Liverpool..................
London....................

Hawaii:
Honolulu..................

Honduras......................

La Pomienta..............
Portorillas.................
San Pedro.................
Santa Barbara.............
Tegucigalpa................

Zacapa.....................
India:

Bombay...................
Calcutta...................
Karachi...........
Madras....................
Mlaulmain..................
Rangoon...................

Indo-China:
Saigon......................

Italy:
Leghorn...................
Messina....................
Na,ples......................
*PaLermo...................
Rome......................
Turin......................
Venice.....................

Japan:
Kobe......................

Mexico:
Aguascalientes .............
Chihuahua.................
Durango...................
Frontera...................
Guadalajara...............
Guaymas ...... .

Jalapa.....................
Juares.....................
Mazatlan............
Minatitlan.-------
Mexico.....................
Piedras Negras.............

Puerto Mexico.............
8alma Cruz................
San Geronimo.
San Luis Potosi............
Tascipico...................
Tehuantepec...............-

Newfoundland:
St. Johns..................

Peru:
Callao......................

Portutal:
Lisbon ....................

Roumania.--............
Russia:

Batoum...................
Libau......................

Do. -.............
Moscow...----------------
Odessa....................
Reval......................
R - -.-------------------
St: Petersburg.............
Warsa..-----.

152

July 1-Sept. 30...
June 17-July 6...
June 2-Oct. 19....

Sept. 8-14.....
June 22-Aug. 3....
June 2-8..........
Aug. 24-Sept. 7...

July 9-13..........
July 19-31.........

July 29............
July 31...........
Oct. 14............
July 29............
Sept. 19..........

4
8

........

1

2
1
2

........

......I..

.....i..

July 29 .....I..
May 19-Oct. 5....
May 5-Aug. 17....
May 19-Aug. 10...
M9ay1-Sept. 28...

Jan. 1-July 6.....
Apr. 1-Aug. 31....

May 14-Aug. 12...

June 9-July 6.....
July 1-31.........
June 2-Oct. 12.....
May 26-Sept. 7....
Mar. 31-Apr. 6.....
June 3-9..........
Jan. 1-Apr.30.....

June 3-23.........

June 9-Sept. 29....
Mar. 4-Oct. 21.....
June 1-Sept. 30....
July 7-11..........
June 9-Aug. 31....
July 14-20.........

Sept. 1-7..........
June 16-Oct. 19....
June 19-Oct. 22....
July 29..........
May 19-Sept- i...
Sept. 1-7..........

July 11-Aug. 31...
June 29-Aug. 31...
Aug. 1............
Apr. 7-July 20.....
Sept. 10-20........
Aug. 1-21.........

July 14-Aug. 7....

221
........

3
33

........
210

10

9
.........

9

1

40

3

........
112
2
1
7

1
........
........

2
407

........

5
23

...... ..

........

........

7

May 19-June 29...I........
May 27-Oct. 19....
....................

July 1-31..........
May 14-Aug. 4....
June 22-28........
May 19-Sept. 14...
ay 13-Oct. 19....

June 1-30.........
June 9-29.........
May 27-Oct. 12....
Apr. 21-Aug. 31....

84
........

1

2
20
18

........

103
71

8
........1.

..........

..........

... ......

176
25
3

21
117
78

5

........ ..

4
3
1

14
71
2

..........

3
9

...........

1

3
5

.......1..
10

..........

Total, June 2-Oct. 5,39 cases.

P%psent in vicinity of the termin-
nus and along the Honduras
National Railway.

Present.
Do.

Do.
35 of these cases occurred several
weeks previous to this date.
Do.

Apr. 21-27, 2 cases.

Present in small towns in vicin-
ity.

Total Jan. 1-June 30: Deaths, 29.
Aug. 21, still present.

32 miles from Vera Cruz on the
Vera Cruz & Pacific R. R.

Present.

Do.

.......I Present.

..........

..........

........5.

1
........7.

27

Total Mar. 1-June 30: Cass, 38.

May 1-July 31, 3 deaths.

1.1
.......



November 22, 1912 1954

CHOLERA, YELLOW FEVER, PLAGUE, AND SMALLkPOX-Oontinued.
Reports Recelved from June 29 to Nov. 15, 1912.

SMALLPOX-Continued.

Plac.

Siam:
Bangkok ...................

Siberia:
Vladivostok................

Spain:
Almeria ........
Barcelona ........
Cadiz .......
Madrid..................
Malaga..............
Seville .......
Valencia ........

Straits Settlements............
Penang................
Singapore ..............

Switzerland:
Basel .......
Berne ......................
Geneva ...........
Lucerne ....................
Neuchatel..................

Turkey in Asia:
Beirut.....................
Dardanelles ................

Turkey in Europe:
Constantinople ............

Union of South Africa:
Durban ..........
Johannesburg............

Uruguay:
Montevideo ........ ......

Venezuela:
La Guaira..................

Zanzibar.....................

Date.

Apr. 21-Sept. 14...

May 17-June 28...

June 1-Sept. 30....
July 1-Oct. 25.....
May 1-Sept. 30....
July 1-Aug. 31....
July 1-31..........
June 1-Sept. 30....
June 2-Oct. 19.....
Julv 14-20.......:
June 23-July 20...
May 5-Sept. 21....

Sept. 22-Oct. 12...
May 5-11..........

.....do .
May 12-18.........
.....do.

May 26-Oct. 12....
June 23-Aug. 24...

May 27-Oct. 19....

Apr. 28-July 27....
July 22-Aug. 31...

May 1-31..........

June 6...........
Sept. 15-30........

Cases.

2

........

........

........

........

........

........

112
2
4
20

5
2
1
1
1

161
........

........

21
73

1

1
1

Deaths.

77

..........

34
23
9
7
3

69
6
2
1

..........

..........

..........

..........

..........

13

260

4
..........

...............i.._

Remarks.

Sept. 14: 1 case.

MORTALITY.
WEEKLY MORTAIITY TABLE, FOREIGN AND INSULAR CITIES.

Deaths from-

Total

Cities. Week Estimated fromeihended-population.
causes. S.a t

A.)P E-m4 Er-E-4~

Aberdeen.............
Aguascalientes.
Amsterdam...........
Belfast................
Berlin................
Birmingham.........
Bombay..............
Bradford..............
Bremen...............
Breslau...............
Bristol................
Bordeaux............
Brussels..............
Budapest.............

Do. -....-
Cairo..................
Catania...............
Chemnitz.............

Do. ^-.......
Chihuahua..

Do................
Do.-......

Oct. 26
Nov. 3
Oct. 26

...do....
Oct. 12
Nov. 2
Oct. 12
Oct. 19
Oct. 12
Oct. 5
Oct. 19
Oct. 26
Oct. 19
Oct. 12
Oct. 19
Sept. 23
Oct. 25
Oct. 12
Oct. 19
Oct. -20
Oct. 31
Nov. 3

164,300 50 .
40,000 34 .

584,979 124 .
391,974 126 .

2,072,844 472 .
850,947 277 1
979,445 614 .
289,618 72
246,850 57
529,617 161 .
359,400 101 1
253,000 86 .
745,380 201 .

1,000,000 ... .....
..... ....... .....

701 442
225'000 79
306,950 68 .

88.-
35,000 227 .

............ 21

................. .........................

I''''
1....
....
....
....

....

4

3
1
1
1
16
3

''i'
.'i.
3
5
14

3

1

1
12
1
1
1
5

....

1
.i.....

1414
12

....

....

....

....

....

''.i'
....

....

....

....

....

....

21
11
11

....
I17
26
73
27
31
8
7
18
5
11
27
....

3
3
9
2
1
1

........
....

2
.... ....

1.... ....
I ....
1 ....
13 ....

I. --. ..-I

I1 ....
.... ...

_;-
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MORTALITY-Continued.

Wekly mortality table, foreign and insular cities--Continued.

Deaths from-

Total
Week Estimated deatmC-te. ended- populiation.

all~~~~~~~~~~~~, . -

.~~~ .~~~~ ~~~ .~~~~'
causes. O . ~.

Chs ia............
Coburg................
Colo ne...............

Colombo..............
Do...............

Constantinople.------
Copenhagen......

Do.........
Do................

Dresden..............
Do...............

Dublin................
Do ...

Dundee...............
Edinburgh ..........
Erfurt.........
Do ..o..

Frankfort on theMain.
Do...............
Do ..........

Georgetow n.........
Ghent..
asgaWwow .---------
Do.............

Gothenburg...........
Do...........

Hamburg ...----.....
Do ..-- ....

Hull...........
Do.

ahi................
KlVton, Jamaica....

Djo... ............
KIAgston, Canada.....
Kobe ..........

Do................
Konigsberg...........
Do .- .-------

Leeds................
Do...............Do .-----

Leghor..............
Do...............

Lei' ig...............

Lfbau.................
Do ................

Liepg.................
Djo-...............*.

Liverpool.............
Do.............

London.............
Do ................

Lubeck............
Do ................

Lyon.................
Do................

Madras.
Mtagdeburg........
Manchester...........
Mtazatlan..............

Do..............
fessina ...............

Do..........
Montreal..............
Do.....

Munich...............
Do ....
Do...............

Oct. 19
...do....
Oct. 12
Oct. 19
Sept. 28
Oct. 5
Oct. 19
Oct. 12
Oct. 19
Oct. 26
Oct. 12
Oct. 19
...do....
Oct. 26
...do...
..do...
Oct.. 12
Oct. 19
Sept. 28
Oct. 5
Oct. 12
.do.....

...do...
Oct. 25
Nov. 1
Oct. 12
Oct. 19
. do.....
Oct. 26
Oct. 19
Oct. 26
Oct. 12
Oct. 19
Oct. 26
Nov. 2
Oct. 13
Oct. 20
Oct. 12
Oct. 19
...do....
Oct. 26
Nov. 2
Oct. 19
Oct. 26
Oct. 12
Oct. 19
Oct. 13
Oct. 21
Oct. 12
Oct. 19
Oct. 26
Nov. 2
Oct. 19
Oct. 26
Oct. 19
Oct. 26
Oct. 6
Oct. 13
Oct. 5
Sept. 28
Oct. 19
Oct. 22
Oct. 29
Oct. 19
Oct. 26
Nov. 2
Nov. 9
Sept. 28
Oct. 5
Oct. 12

248,000
24,227

531,820
............

1,300,000
468,000

............

321,200
126,430

............

166,235
785,600

............

217, 000

............

............

282,988
157,290

............57,34079

60,755

290,078
724,168
22,000

............

............

51
11

143
143
120
100
189
133
105
104
134
163
164
154
61
79
29
31
86
81
90
44
71
238
246
40
38

253
253
87
91
72

8
160
142
78
75
125
117
142
19
30
121
136

48
248
281

2,055
1, 750

32
24
149
148
379
81

208
10
12
25

117
129
161
179
151

...
.....
.....

.....

.....

.....

.....

.....

.....

.....

.....

..1.

1

.'i'

2
1

....
''i'

4
3
3
2

....
12
1

1
2

6
5

.i..
13
10
2

....

....

....

.i..
16

....

....

.i..

.i..

11
....E
....1
....1
2
11

21

16

1

31
3

3

4

--,1

.2......
.2...
.1.;,

.......

... ..
.2....1...
.1::2

... .

. ....

....
19.
....
....
....
....
....
....
....

....

....

....

....

8
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14
13
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13
9
14
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8
7

.6.
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4
4
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....

....

2
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MORTALITY-Continued.

Weekly mortality tabk, forein and inmular cities-Continued.

Cities. ded-

- ~ ~ ~ odd

Nagoya ............. Oct. 5
Do ............. Oct. 12

Nantes.......-....... Oct. 27
Newcastle-on-Tyne.... Oct. 19

Do ............. Oct. 26
Nottingham........... Oct. 19

Do ............. Oct. 26
Nuremberg ........... Sept. 7

Do . ......... Sept. 14
Do ...........Sept. 28

Ottawa .......--.Nov. 2
Palermo .... Oct. 26
Paris . do....
Port Elizabeth........ Sept. 14

Do........... Sept. 21
Do.............Sept. 28

Port Said ........... Sept. 23
Pro so........... ..Nov. 1
Que ec............... Nov. 9
asngoon .......... Sept. 28Do ............-.-.Oct. 5

Rotterdam........... Oct. 26
San Luis Potosi....... Aug. 17
Santiago de Cuba..... Nov. 2
Sheffield ........... Oct. 19

Do ........... Oct. 26
Singapore ........... Oct. 5
Southampton......... Nov. 2
Stoke-on-Trent........ Oct. 26
Toronto ............--.Nov. 2

Do ........... Nov. 9
Valencia ........... Oct. 26
Vancouver........... Nov. 2
Victoria .... .... do....
Vigo . Oct. 26
West Hartlepool. ....
Windsor .... Nov. 9
Winnipeg..... do....
Yokohama...... Oct. 21
Zanzibar .... Oct. 7

Estimated
population.

431,683

269,193

354,365

90,000

340,000
2,888,110

31,692
............

6,959
78,000

293,316

44,27
82,946
58,544

455,000
............

303,328
120,891
237 153
392,000

............

235 000
110,000
40,000
41,500
63,932
17,819

166,553
444,039
70.000

Total
deaths
from

all

causes.

146
138
62
79
81
64
59
67
73
85
29
126
823
9
15
7
24
8

.........

218
116
54
22
115
147
202
31
63
94
111

86
38
8

23
16
5
49

Deaths from-

a
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0

PL4

1......

.... 16.
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1 ....
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.......

1......
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O_

X
l

0
10 ri2

X
m

1
....

1

....

....

12
7
8
4
2
15
13
10

..i.

176
1
3
2
2
1

12

...

1515
20
18
2
5
4
4

11

2

'.i.
..i.

1

....

3
1

MORTALITY FOREIGN AND INSULAR COUNTRIES AND CITIBS
(Untabulated).

ARGENTINE REPUIBLIC-Buenos Aires.-Month of August, 1912.
Population, 1,386,580. Total number of deaths from all causes

2,018, including diphtheria 25, measles 14, scarlet fever 4, tubercu-
losis 166, typhoid fever 19.
AUSTRALIA-New Castle.-Month of September, 1912. Population,

56,000. Total number of deaths from all causes 50, including measles
3, tuberculosis 1.

BRITISH INDTA-Rangoon.-Month of August, 1912. Population,
293,316. Total number of deaths from all causes 1,053, including
cholera 1, plague 151, tuberculosis 40, typhoid fever 2.
FRANCE--Marseile.-Month of September, 1912. Population

550,619. Total number of deaths from all causes 669, including

o n
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liphtheria 3, measles 6, scarlet fever 1, smaUpox 1, tuberculosis 98,
typhoid fever 21.
GREAT BRITAIN.-Week ended October 12, 1912.
Englknd and Wales.-The deaths registered in 95 great towns

correspond to an annual rate of 13.7 per 1,000 of the population, which
is estimated at 17,639,881.

Ireland.-The deaths registered in 21 principal town districts cor-
respond to an annual rate of 17.6 per 1,000 of the population, which is
estimated at 1,154,150. The lowest rate was recorded at Lisburn,
viz, 4.2, and the highest at Limerick, viz, 29.8 per 1,000.
Scotland.-The deaths registered in 18 principal towns correspond

to an annual rate of 14.1 per 1,000 of the population, whichis estimated
at 2,182,400. The lowest rate was recorded at Clydebank, viz, 6.5,
and the highest at Falkirk, viz, 21.4 per 1,000. The total number of
deaths from all causes was 591, including diphtheria 10, scarlet fever
5, typhoid fever 3.
MALTA.-.Month of September, 1912. Population, 215,330. Total

number of deaths from all causes 300, including diphtheria 1, tuber-
culosis 16, typhoid fever 6.
SPAIN.-Cadiz.-Month of September, 1912. Population, 67,306.

Total number of deaths from all causes 134, including measles 2,
smallpox 4, typhoid fever 1.
By authority of the Secretary of the Treasury.

RUPERT BLUE,
Surgeon General,

United States Public Health Service
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