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. Sheet 1.

"The sevéregt trial of tythoid vaccination-wiili'
for many years be émdng the.generai pOpulétiqns,aﬁd
failures will continue thQGCur among the vaéciﬁated,
and only in decreasing frequency with the 1n¢reésing
percentage of a community that is vacdih&tedf;" If
‘the people would hasten thé ultimate obliteration of
tte dlsease, they mlght do so by b91ng vaccinated,

.not when threatened with an unusual exposure to
typhoid fever, but under the ordinary conditions of'_
ex1stence in which one is relatlvely protected in
'civilised communitles" (Gay) .

Prophylac_tlc lnocula.ti‘on' has been practised in
practically alllthetarmies engaged in the Great War
but has not been carried oﬁt to any extant_in‘mixéd i
fdivil'communities,.even'when cdnditioné'of_unusual
exposure- to infectionftoﬁtyphoiq fe#er.have,made thei
appearance. . - o _ J-, o

The resultsachived by indculation in the'armieétw
are so_striking as to admit of no denial of ité immense
util‘ity as a prdphylabtic measure, and one has little
hesitation. in assertlng that if inoculation were adopsd
and Iepeateé.in civll oommunities x 1/ would render
typhoid fever a disease ot rare occurrenoe in these
-cqmmunitles. The latest statistics regarding the cases

of typhoid fever in thQ\Britlsh armies in France from the

" commencement -of operations-to December 19th 1918 are:



‘.

Typhoid - British

Cases. Deatls, Case'

lnoculated with T,A.V. or T.A.B. vaccine 1716 78" 4.43%
Uninoculated | 696 128 _18.33%
| © Total 2413 204 8.45%

These figures relate to a Force of over 2,000,000,men{
-of'ﬁhom about 80% were inoculated, this standard being

kept up by yearly rainoculafion.



The opportunities afforded fbr arriving at a reliabie
estimate of the value of prophylactic treatmeﬁt by the |
vaccination of the members of a general community of
considerable dlmensione during the actual prevalence in
ite midst to an exceptional degree of typhoid fever have
not been many. 'most-of the observations recorded have begﬁ
made under circumstances in which the treatment has been-given

long before the individuals have been exposed to infection, and

these lead to a cartaih amount of-conflictigg_of opiﬁion as
_to-thé advisebility of resérting to inoculation on an
extensive scale when typhoid fever makes its appearance

.in epidemic form.

The fears of what might happen during-the ‘negative
phase"afﬁer-inoculatiﬁn to an;individual ﬁho is incubating’
'ﬁyphoid fever, have led many to follow wright in advocating
againét thé use of éﬁtityphoid vaccine in the course of an

_epidemic of the'&iseaae, Otﬁers are not at all certain
of the existence of a "negative phase" of immunity after
vaccination. ‘ It is well known that even repeated
inoculatlon is not an absolute safeguard against 1nfection
from the disease even after a period. when the 1ndividual
might be consmdered to ‘be at the height of his 1mmunity.

What_ia'reQuired.to enable one to judge whether general
inoculation,ought to be practised in the présenqe oflé
typhoid épidemic is accumulated evidence fhatuwheré'it has
been put into forealits influen@a"iﬁ limiting.éfxgntually

'aiépping the spread of the diseasenhas more ‘than édm;

pensaﬁedithe community for any serious effects that have

- ensusd in 1ndividual instances.



Spooner repoﬁts the occurrence in a Vermont viliage
of a Waier borne epidemic, where after 17 cases had
devéloped, 29 of. the remaining 48 1nhab1tants who had been
‘exposed to the disease were inoculated, 19 remaining
uninoculated. 5] Cases subsequently appeared among the
latter; while among the former one mild case was met with,
thé sysaptoms coming on immediately after the first
injection of vaccine. _He remarks that "Inoculation in
the time of epidemics must be performed with care since it
is inevitable that many must be inoculated during the
.incubatiﬁn'period; The result of this accident is not
‘serious, however. iy experience would indicate that the
_onset of symptoms was hastened by this step but‘ that the
infection was shorter and of a less severe character --".
s mobes aleo in ancther instance, the small morbidity
aﬁbng a number of nurses and others: who were intimately
exposed to the disease before &' during inoculatioﬁ, ﬂifh
which, he says, is-in perfect acodrd'witﬁ-fﬁekpﬁaervations
‘of Pfeiffer,Leishman and Russell that.the period following
injection is one of increased resistance. |
~ Elmer records a food infectlon epidemic in sﬁ.Loﬁis City
Hospital'wﬁere 43 cases occurred among 256 persons exposéd_tp
the infection. 261 persons in the'hospital‘were indbulated-
praotically all the vaccine being glven during the time when
_all of the cases of typhoid dev?loped. “The fact that only

._ﬁo_of the 261 who received the vaccine developed typhoid ----



speaks against any marked increase of .s-usaeptibil:].ty, and
the fact that BOIdid develop typhoiﬁ is agaiﬁst any_marked,

increase ofi resistance following recently given vaccine.
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Basten reports tle results of inobuiating 245:membé§s
of a sanitatskompagnie in which 15 cases &f typhoid fever.
had occurred, 3 of which died. Three doses of ice,

l ce, & 1 ce of antitypyoid vaccine were given at. intervals
of 8 days.  After the first injection 13 cases of
' typho}d fever occurred, 2 being fatal; after_the énd!

9 cases odcurred, one being fatalj after the 3rd one case
occurred. | |

In a Feldlazarett , 4-casés oocurred after one injection;
one after the second; while after the third 5 men haq - ,
elevated temperatures for 5 days, one dying in the 3rd |
week aftér a relapse; and two other megiﬁildly' i1l 4.
weeks after inoculation bﬁt gave bac.typhosus'in'ﬁiood
culture. | ’

In a TelepﬁOne Section in which 4 caéeé héd odcurrad,
many, men had temperatures for 2 or 3 days after inoculétion;'
Basten remarks" --- we have to take it for_granted that -
these céses'(whiﬁh‘developed the diseasei werg at the time
of the vaﬁcination'in a state of incubation, This accounts
for‘the faét that_with'the exception of one'cpse infihé Baggage
Train;-ﬁyphoid developed after vaccination only in thel
Units most exposed to the infection i.e. the Sanitary Company
and the Hosbitgl -;--,_ .. Only in these two ;im'ité ‘and the |
Telephone Secﬁipn, in which also some cases of typhoid
_ oqburred before the éécqination, did we notice réaétioné
with fever lasting aevefal days. JThQ courée‘oﬂ the fever

"in these-lattér'cgses resembles that of an abortive typhoid."



-~

And again " --- it may be stated that no further cases
‘of typhoid (the first of which developed three ionths
and the last one month ago) occurred after the'vadoination,

had. been completely carried out.”
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Furth, Pfugbeil and Oertel describe the compulsory inoculation
of the civilian inhabitants of Ostend in Oct.-Dec.1915, |

repeated July-August 1916 in an article entitled "The

vaccin&tion againet Typhoid Fever in Ostend, an example

of vaccination with favourable results in a large town".

'They note the deficient hygienic conditions in'osiéﬁﬂ,‘

the defective water supply, bad housing, and ignorance
of health principleé bf the working classes. Typhoid

fever-waS'endemio, the number of cases in August 1915

" rising to 38.  Of a population of 32811 in 19185,

——

27472 received 3 doses of Vaccine, and out of 32728 in,

1916} 27008 were given a full prophylactic course. They

report the results of the vaccination'thus " Congequencés'

injurious to health were observed in no case. Two facts

in particular speak for the excellent effect of vaccination.

- Before the inoculatioh, typhoid fever occurred sporadically

F

in fhe whole district. It disappearéd-totally in the’

~ saine propnrtion as the vaccination in the districts vacclnated

~one after the other, but did not show any change in the

dlstrlcts not yet vaccinated. With the completion of
vaccination it ceased. 2 In the district in question

were observed

Before the vaccination .= . Typhoid fever cases Deaths '

' Dec.'l4 - Nov.'165 - 213 | 18

After the vaccination

Dec.'16 - Nov.'1e e 0



Of the 6.persons down with typhoid fever, 4 were not
-_vacciﬁated; ~ Two persons affected in spite of
vaccination live with a bacillus carrier",

This inoculation at Ostend was the first instance
of'compulsory inoculation applied to a large general

community.



Circumstances of a similar nature arose when‘on,fhe
~20th December 1918 & Brftish Afmy Gorps-Hea&éuarters
arrived at Buskirchen in Gefmany'to take the place of
another Corps which had been located there for the 10
dayg previously. Eusklrohen is a county town some
twenty miles west 6f_Bonn having a civilian population
at the time of British'oooupatioﬁ of about 15,000;

Some six days after his arrival the D.D.i.S. of the Gorps
received informationlthat {here were cases of typhbid
fever in the civilian hospital, and immediately took
steps to have a thorough investigation made by British |
iiedical officers in conjunction'with thé Kreisartz énd.
‘the Buréomeister into the extent and ofigin-of theigﬁt-_
break with a view to the limitation of the i_nfect_ibn,-

and especially to the preventibn of spread to the troops.

1 was then Speciallst Sanitary Officer commanding a.

uanitary uection attached to one of the Divisions in the
Corps, and was instructed to undertake this investigation.
The German ¢ivil authorities at quogne appdinted pr,
Josef Baafen, who had had special experience of epideﬁica
of infectious disease in galicla and other theatres of -
war, tp.assist thajlocal Kreisartz. -
As 1 was unfoft;nate enough to be unable to speak
the langudgé,-a German with a knowiedge of.English was
put at my disp03a1 as 1nterpreter. " Throughout the

"-whole period, 1 co~operated with Dr. Baaten communicating

w;th him-ln;French, and whatever'information,elther“of_ua

2.
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was able to acquiré was freely put at the disposal of :
the o£her. ' Gonferences were- held at frequént,l
intervals by the D.D.u.S. which the Kreisartz and the
Burgomeiéter attended, whéfe the factors involved iﬁ}w

the epldemic were considered and insﬁruotiqﬁs iséued

to the civilian authorities for the carrying out of ;f
certain measures of precaﬁtion. |

To arrive at a -c'o_nclus'ion regarding the source and
means oflspread, it ﬁés deéided that Dr.Basten and.myself
should visit.the éatienﬁs and.their relatives and coilect
‘informatioﬂ'wh;ch might 165& £0 the diécovery of some
commont origin of infection., At the same time attention
was pﬁid to the water, milk and butter suppiies,.and certain
precauﬁionary measureqadopted;-including compulsory
1noculation of the civilian 1nhab1tants, w1thout waltlng
for the cause of the outbreak to be nade olean."

A serious drawbaok in the early stages of the
1nvestigat10n was the fact that all samples requlring
‘bacteriological and chemical ‘examination had to be sent
to laboratories at Cologﬁeland_Boﬁn; which inyoived
‘considefaﬁle.delay before fesuits could be commﬁhicated _
to us. Ten days after the presence of the disegse mn"-
- the towﬁ was'notifiaé, a military bacterioiogist began to
assist in the examinations, and 4 days later a gf;tish |
_ quile_BéctarioldéicalrLéboratory wﬁs stationed at

Euskirchen and materially facilitated the work.



‘On the 3rd January 1919 a case was feported in

eack of the villagaa of wéilerSWist and Gross Vernith
.anﬁ the outbreak there also began to aésumé proportiona:
of considerable mégnitude.l Stillflater in January-it
came to-pqr notice that another epidemic was inlprogfess'
“in the villages of‘Sechtqm, Merten, Tfippelsdqrf and
_Walbefbﬁ}, all of whibh were within the area of Corps
-édminiBtP&tion. ; ' h
| The investigation ﬁherefore had to be.extended t6
.embrace these two outbreaks as well as that at Euakirchen,

and the same methods were pursued .

History of the three outbreaks.

To thain a true perspeotivé of the effects of the
Iinooulation-itfis advisable that these three.oﬁtbreaks shoulad
be.considefed in some detail aé'to their.origin, sprgad, Qnd-
extent at the £ima df.GOmmencing the injéctionsﬂ

The Euskirchen Outbreak.

A reference to the attached map of the Kreis on Which
are marked the cases of typh01d fever notlfied during the
years 191%- 1918 (October) will give an indication of the
extent to which the‘diaease,is endemic in that part of
Rhineland. | It is probable that, ‘if-the group of ca;Zs

at Sechtem, tllerito can be considered to furnlsh a reliable
“criterlon, many cases have occurred in-recent years which

" have not been notified, no doubt partly owitig to. EhE

number of medical praétitioﬁers being insufficient, and



partly to confusion of diagnosis with that of iﬁfluenza"
which révaged the district in 1918,

Suspicion was first of all directed agaihst-the '
water supply, the source of which is é gallery funnihg
at a depth of 16 feet info a hill side, the cdllecting
pipe covered by layers of sand and gravel; ahd the "well"

or collecting chamber being efficiently protected from .

contamination., The land around, though cultivated, was

not manured.withvhuman excreta, and no dwellings were
within half awmile. ‘ The pressure in the pipes was
constant and very high, no supply is given off abova the
town, and in-the streets of .the latter the drains in' the
- captre lie at a lower level than the water pipes which run
‘at the sides.

| Examinationa wefe_made of-éamples taken at various
parts of the town and at the eoufce by Prof.R.O;Néiman

of Boun and by Gapts;McLead and Ritchie of No.8 uMobile
Laboratory without any contamination ﬁeing indigateq.

Th milk supply was carefully investigated. One
farm was found when a ‘case had occurred at Euenheim but
nona had been suppliad to the town later than Oct.6th
1918, :

Extensively conducted bacteriological examination of
employees at farms, milk shops and milk sterllizing depota
to detect poasible carriers gave negative reaults.

"

‘ﬁll the bupter consumadin the town passed through



ths shop of a wholesale merchant and was dietributed
to retailers, It was collected from numerous farms
in the county at 7 centres. At one of theee, a farm,
Russians and Poles had been working up:tillfthe beginning
of November but had not been engaged ;ﬁ the butter |
manufacture, There also, the whole of the produee
was supplied to Euekirchen which was not the case with
that of the other. centres, Tﬂe'whole family and -
employeee gave negetiﬁe excreta egaminatione and three
who had been 1ill with inflﬁenza in ﬁeVember were also |
negative toWidal test. |

The source of origin end spread of the ibfection
eeuld_not be discovered in eontaminated water, hilk or
bﬁtter sgppliee and no other article of food appeared to
be common to the patients.  Although, therefore; the
very.wideldistribution of cases in the town, the Ppresence
of dlarrhoea about the same time, and the 1arge proportion
.of children affected made one incline to believe in. the
: exietence of a water er'foed 1nfection, there was no |
evidence adduced to prows it. The familiee_where cases
had occurred in recent years were then examined for carriers.
but none were.broughtto-lighb.f' ‘

Oﬁe of the first eaeeé to occur was that of Fram Heinem
who nursed her brpther Fritz Kupper, a cases, at Edeﬁheim,' |
‘and she undoubtedly infeeted three other cases in her etreet.

'It is highly probable that there were eeveral sources in



previoue casas}in the toﬁn;in uhdetected cases; perhaps in
carriers among German troops wﬁo passed through the town
in the Ratter part of Noveﬁber, resting there_a.q;ght

6r two on their way to cross thethine by a pontaon

bridge at Wesseling; and perhaps in some oontaminated
article of food. o :

The avenues for contactjinfedtioﬁ were many. The
inhabitants-were badlf ﬁoufiahed and in nd'fit state to
resist disease. The schools were closed, the children
plgyed in the streets, coﬁsorted with German £rbops,
visited one &nother's houses to an increased extent, and
'frequented the banks of the Erft stream and its branchea,
into which the untreated BeWage. of the town discharged.

A lack of d191nfectante at the hospital and the fact that

several privies in the poorer quarters discharged directly

into the various tributaries of the stream, no doubt.also

conduced to widen the distribution.
When on the 20th of.March I handed over further

investigation to my aucdessor, 131 casee'ofltyphoid

fever had been notified.. As very strict injunctions had’

been put on the civilian doctors and the Bufgomefstar'to
notify every.casé,_diagnosed or sUsﬁedted, and house. to’
house visits‘had 5een paid by six female Kreisfurzorgerin
or Health ViBltOPB, it is unllkely that many, except

perhaps abortlve, cases escaped hospital treatmenh



.

Appended is a table showing dates of onaets of
all cases notified in Euskirchen from the beginning
of Névember 1918,

Outbreak at Wellerswist and Grosé Vernikth,

The combined population of these two villgges whiqh
are contiguous 1s 2492.

A reference to.the appended map which indicates the
water distribution of the ¢0unty will show that these
villages obtain their eupply from the same source at EICKS
whibh feeds the town of ZULPICH.  The quantity |
| distributed to the villages was known to be deflclent in
December and the 1nhabitants were driven to use local wells
and the contaminated ERFT stream for domestic supplles.
1t was anticipated, therefore, at the outset of the
investigation thﬁt caées would in all probability arise
thsre,land these fears found justification befofe many
days passed. Before a case écfually came to nofice,;
however, a -eonsultation between the'LAHDRATH,\thé_variﬁua
water officials, Dr.ﬁaafen andl_myseif led to steps being
taken to improve the supply, and by about the 1l0th of
January an adequate piped supply was re-established-in
every house.

The earlier cases in both villages had made use of
the Erft stream, and in every other case with only one
exception contact infectlon could be established.

The_villages were notllarge and much intervisiting was



done while the children played together and used pri#y_
closets in common. |

Up to the 2uth iiarch Eg caseé were known to have
occurred. | |

On the attached sheet are detailed the dates |

of onset of all cases notified.

Outbreak at Sechtem, Merten, Trippelsdorf and Walberberg.

The combined population of these 4 villages which

are closely grouped is 5010, |
- It was not until thé,ldét ﬁeek of January that iﬁis

outbreak was brought to our-nbt;ce, glthgugh on pppbiﬁg
‘its history; one was.éble to trace cases of.i;lness in
these viilages wkich had undoubtedly been pyphoid fever
with onsets as far back as the beginning of Decetiber.

1t appears per&ble tﬁat the infection was carried
to Merten by a girl who had contradted the digeaée at a
distanch and came to live with her parenté there éfter

y

discharge from hOSpital; the‘earlieat;case in Meérten
was related to her and had an onset about 10th December.
Thé_first cases at Sechtem eccurred 27th Dec. and no
connection with previous cases coufa be traced.

The spread in the four villages seems to have been
due ch;gfly-to'contadt ihféctiOn,.l4 of the patienté‘
:actuallj'belongihg £q 5 inier-rslatsd families.

The water was not accountable for spread of the .

‘disease but in all ﬁrebability the milk carried ihfection_

21



in a smail prdportion of the caées, since the tow-tender
at the principal_farm in the neighbourhood was’ affected
earlylin January, and again the huaﬁand of a woman who
retailed milk in Sedhtemfwaslalso-é victim and was
nursed by the latter.befdre removal to'hoapitdl. In
the vast majority of the cases, however, contact
infeqtipﬁ could bé'established.

Up to 20th warch a total of 46 cases had been known

to occurr, and the attached list shows the dates of onset.

It is to be noted that not a single case occurred in

any inoculated soldier who was billeted in the area

g



Inoculation of civilian inhabitants.

[

Euskirchen - On the 7th of_Januafy 1919
instructiépa were iésued by the British
authorities for the‘compulsory inoculatién
of the civilians with British T.A.B.vaccine.
An: attempt had béen made previously by the
Kreisartz to obtain a supply of German
antitypﬁoid-vaccine from Berlin for-
voluntary inocuiation'but circumstances
rendered its delivery impossible.
T.A.B..vaccine containe in 1 ce. 1000

millions bacilli-typhosi .

. nap
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500 million bacilli paratyphosi B, and 500 million B.para A.,
the routine method in the British Army being to.give'two
doses at intervals of 10 days. |

1t was decided that all persons between tha ages
of 6 and 45 years’ should be inoculated with the exception
of those certified by a doctor to be sufferlng from an
“ailment which contra indicated.sdch treatment, and women
three months before and two months after childbirth.

The limit of 45 years was afterwards felt to have been
inadvisablg, and wheh inoculation of the inhabitanta of the
othar districts was practised. it was raised to-55

The doaes were graduated acoording to age; the first

sl
dose for persona between 6 & 10 years was 8 cc.
oo 1" ) "1l & .17 " " % w
K u. " ;1'7 & 45 I R %’n

Aﬁ..n¢¢u41 docee 4@3} Apedls,  UFax anwsudE,
Instructions the above effeot were issued to the

Kreisartz and at a meeting of German doctors which he
convened, a detailed soheme was planned on the lines of -
that followed in October 1915 when the Germans inoculated
. the people of Oétend. o

"~ on 7/1/19 an article was contributed to the local

newspapers



newspapers by “the Kreisartz detailing the precautibha
which it was essential for the inhabiténts to take to
prevert limit the spread of the infection, one paragraph
reading: - "Experience during the War has shown that the
best preoautionarﬁ-measﬁre againat typhoid fever is
inoculation. -'The people afe ﬁherefore urged to
voluntesf for 1nocula£ion és.soon‘aa the necessary
arrangéments can be ﬁade, abdut'which furthef particulars
will be published" (BEuskirchener Zeitung 7/1/19).

A further noticeiin tha,publip press appearéd on
10/1/19 to the following effect. "The British iilitary
Authorities have ordered.the inoculation of the
inhabitants l'ji; the town between the ages of 8 ‘& 45
years. ;The inoculation will be done in two doses with an
interval of 1U days between ti}em. The following pepséne
are exempt:- l.-All'personsfsuffering_from a fever.

2. All persons with serious~lung,disease.

These are required to furnish a medical certificate
to the Police at 7 Bisdhofstrasse;

Alsa exemﬁted are all woméﬁ three months previoﬁs to
and two months after childbirth. = They will be required
to show a medical or midwife's certificate. |

The inoculation takes ﬁlace_on the folibwing days
(list of centres f0110ws_at which éwellers in enumerated
streets were to preéent thehselveé on particuiar days)"

Evefyquy has to be indculated on the day drderedf |
- The dates for the second inoculation will be published

later." -



' The inooulatiOn was carried out by the German doctors
at six public centreg, and also in“privaté. T.A.B.vaccinéf
hypoqermic needles, and methylated spirit were supplied
by the British sedical Authorities. . Besides the doctor
. &t each centre, theré were engaged:l.& clerk who entered
up the name, age and address of each person inoculated
2.4 Female attendant who‘prepared the site of injection *
with tincture of iodiné. 3. An.attendant to stefiiize
the needles and 4. A policemah. Visits wéfe paidlto
tle centres daily by a member of the Administrative
- iuedical Staff 6f the British Corps or myéelf'. o

‘The civilian population of Euskirchen on 16th Jan.
1919 rumbered 13,010, of whom 8385 were between the ages
of B and 45 yearé. lﬁoculation was commenced on the
11th Jan. and the daily numbers receiving a first dose
‘varied from 1000 to 1400 till the 17th., by which date
8339 personslhad been déalt with.

The 2nd injectiéne were commenced on the 21st, and
by the 28th Bo?ﬁlhad received the second dose. |

on 4/2/19, 112 persons who fron varlous causes had
‘failed to report previously were given a éecbnd doae; 80
that about (Since some of thoéé_appearing'at the second
-session may not have been tréatsd at ~the first).algajof
the inha.’oi:tants were'protec':ted by two doses of .ﬁhe vaccine.,
represenfing approximately 62% of the population. A
ngmbe?'éf those werezdeﬁobilised soldiers who had

previously been the_recipients of prophylactic injectioﬂa

23
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of German vaccine, antityphoid only.
Cases continued to occur after the vaocingtion-was

commenced and 1 have been kept informed ﬁp to date of

theéir occurrence.

From the 1lth Jan. to the 14th march, the number

of cases reported with onsets during that period was 32.

Of these 15 were uninoculated i.e. were under 6 years,

over 45, or had been exempted on account of illness..

8 Developed the disease after one injection; 9

had been inoculated on two oCoasioné. oy
1 propose to discuss the effects of the vaccination in
this épidemic along with those observed in the other two

outbreaks at a subsequent stage of this thesis.

I
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Inoculagtion aﬁ Weilerswist & Gross Vernich.

1t had been hoped that the disease in thesé_two
villages would not be wide spread since the people
themselves and the medical practiﬁﬁonév were aware or
the probability of its occurring. Notwithstanding
this and the fuct that a good water supﬁly was re- ‘

estébiished early in Janﬁary, howévsr, the infection

continued to be propagated by contact, largely owing

to delay on the patients' part in consulting the
medical man. 1t was deci&éd_tharefore, that the
inhabitants shouid be protected ?y vaccin&tibn, all
between 6 and'ﬁﬁ.yeafs‘beihg tregﬁed;

In this instance, the villages were informed by.
proclamation by the Burgomeister of the arrangements
whibh were similar to:.those adopted at Euskirchen:

The cdﬂbined population was estimated at 2492.

Inoculation was commenced on the 13t:@nd completed
on the 23rd of Februéry, 1783 persoﬁs receiﬁing\g-first
dose and 1788 presenting themselves on the .dates
advgr£ised for the larger dose, so that it is obvious
that some of the latter received only one injection
of tMe vaccine. 1t is safe to reckon, however, that
over 70% of the populétion of these ﬁillages were |
protected by two doses;

From the date of dommencing the treatment, to the
gnd warch, twelve cases had onsets; of which 11 had been

inoculated, 9 having received a single dose only and 2



a second dose.

1g"



Inoculation at Sechten, merteﬁ, Trippelsdorf & Walberberg,

As soon as it was made apparentlat‘fhe end - of ‘January
that the outbreak in these villages had slready asauméd
unsuspected dimenéions; authority -was obtained for
vaccination of ﬁhe inhébitants between 6 and 55 yéars.

Thé arrangements took rather longer to‘compléte in ihis
case as the doctors and their assistants werefcmnfrcnﬁed
with difficulties with-regard to trahspért. _ The
' combined population of-theéé'viiléges was 5010.
-'lnocﬁiatiOn was commended on:the 9th of Kebruary and was
- not finally completed till the 27th of that month. . 3314
Persons pressnted themselve§ for a first dose and-3417-
at the dates hotified for the second dose.  Between 65%
and 70% of the inhabitants received the full course.

Subaequent to 9th Feb., 9 cases of typhoid.fever
occurred in this district, ‘of whom 8 had been inoculated,
& having recelved one dose only and 4 two doses.-

- For various reasons, it was not possible to have the
_.second doses injected.at a 10 days interval after the first

in these villages and at Weilerswist and Gross Vernich



Effecta of‘inooulation as observed in the three outbreaks.

lihen Cthulsbry'inooulatibﬁ was proposed, the
point was raised by.the Germanldoqtors as to the
advisébility of foroing the vaccination since it had
been observed by one of tlhem (Dr.J.Basten) that, when
gimilar treatment had beeﬁ adopted,amoﬁg infected
troops, ﬁany who received the vacéine while in the
incuﬁation spage developed the disease in a severe.
form. ‘ Thié point héd beéh considered on' the
Bfitish side also, _

Wright has questiéned the adviaability'of
inobulatiné in such condiii@ns, but, on the other hand,
other ppinions are recorded to a oonirgry‘eﬂfect;.some
observers holding tﬁat even after 1nfec£idn_has been -
contracted, if inoculatioh is performad early, it .
reduced the virulence of the attack, -

-lt'is recorded alsq by the German'observerg'dﬁring
the inoculation &t Ostend in which it is mgat probable
that some of thé inoculated Wwere incubating the disease,
that "consequences injurious to health were.oﬁserved in
no case". .. |

Spqon@r-also statea,las 1s mentioned above, that in.
such cases "the infection was shortef ﬁnd of a less |

severe character","®

' For the probable good of ths'majority, the objsotions ‘

b

- were over-ruled.

On analysing'the cases in;Which_inoculation was



performed presumably during the incubation period, or

in which the patients were infected immediately after

inoculation, one_finds.the following results:-

A.21 Cases occurred after 1 dose of the triple vaccine.

10 of these developed within 12 hours;

s, 0
=

"

B R =

ofi the 8th day

"

24
48
72
98

" 9th

"

2-died, 8 were mild cases

‘1 moderate, 1 severe.

1l mild, 1 severe.

2 " .
] "
1l severe, 1 mild.

2 moderate

mild.

moderate.



.18 Cases occurred dfteb 2 doses Bf the vaccine.

5 developed within 12 hours after the 8nd dose, 1 died, 4 mild casesi|

‘e 1" T 48 " " m " " both mild cases.

1 " on the 8th day " " " " died.

o " " " ogth M 1t g L n both mild.

l " [ f* lzth (1] " n 1 L mild. |

7 " " "14th " " " L mild - had relapse
serious.

3 " " Moong 1 " i m 1 died. Other 2 sever_f:g

1l Case had onset on the 3%1lst day, being infected apparently
some days atfter the inoculation.
The total number of caseslwhiph-were brought to my.

notice up to 4/4/19 was 203 with 37 deaths giving a —_—

. mortality rate of 18.22%. . The number of cases among
uninoculated persons dufing that period was 168, with 32

; deathé, a rate of 19,28%.

5 The number of cases developing in inoculated péfsons ”

. was 37 with 5§ deaths, 13,544 individuals were inoculated,

iy

& few of whon rgéeived only one dose. The case
indidenoe-dmong the inoculated was .27% with a case
nortality of 13.5%.

ost of the cases developing after vaccination were
ubf a mild type, though, apart from the & déatha, 5 cases '
wére severe in character. If one might hazard an_opiﬁidﬁ'““y
with reference to the 3 severe cases (one of which died) in
which the onset of symptoms was on the 22nd day aftef the
 2ﬁd iﬁpcﬁlation, (and one case Océurring on 14th day in

thich ﬁhere_was a seripus=relapss) it is that these cases




were infected during the period immediately following
the inoculation when the negative phase of immunity

was present. ' ' i



Three of the fife fatal cases had onsets within 12
“hours after injection of a dose of vaccine, while 2
gevere cases developed within 24'hours. _Iﬁfappears
probable that 1. 1nopﬁlation of indiﬁiduals incubating
the disease and 2; tﬁe inféction'of individuals dﬁring
the time after inoculation correspoﬁding to Wright's .
- negative phase of immunity mayibe attended by more
serioué results thanlwhen inoculation is dope a con-
siderable time before iﬂfection'is contracted. This
does not point to the existencglof a period of increased
resiétance following injection as shown by Ffeiffer, ‘
Leishman and Hussell.

1t is noticeable that a large proporfion of the
cases after inoculétion develqped.in an abrupt manner, the
"usual symptoms being prominent from the start of the
‘illness. -_Goldschéider & Rroher note that the fastignim
in the inoculated is either Jery brief or does not dccur
at all, | _ S

Only in one or .two patients had the temperature
returned to normal before the expiry of three weeks: in one
case temperature was normal after the 10th day bf disease.
The aborﬁing of the disease noted by seﬁergl observers. in
cases occurriﬁg when artificial immunity has been
established was not prominent in this series of cases;
Four patiénts were admitted_to‘hespital suspected to be
_suffering from typhoidufever in whoﬁ ihe cause of the

illness - lassitude headache,rise of temperature to about
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39.C persisting for 2-3 days appeared to be due to

reaction from the inocculation.

1t is possible that mild aborted cases did occur
and .were not brought to the notice of the medical

attendants.



%,

It wasrimpqssihle to come to any definite conclusion
as to the effect of the vaccine in ﬁcoelerating the
onset of the diseass. It would appear, however, since
< 1B bf the 38 cases developed within 12 hours aftér'the
injections, that the incubation period is shortened in
no inconsiderable proportion of cases. IThis conclusion
‘has been arrived at by qbéervers in other outbreaks where
inoculation has been performed. . |

In two instances relapses of a severe nature ooéurrsd
and one of the patients died. No seriousﬂqomplications
occurred in other cases.

There are two points with regard to the véccine
itself in these epidemics which demand consideration.

1, It is probable. that, the strain of bacillus
- employed in the British T.A.B. vaccine differed from
that of the infeciing_organism in these outbreaks, and
it is open to conjecture whether the results of thse
inoculation might not have been improved if, aS'Vincent
and étherséuggést, it had been possible to employ a
p&lyvalent vaccine or even one manufactured from
bacteria from the locality of -exposure. - It may be -
that the less unfavourable resulte on those who'musy -.
have been incubating typhoid at Ostend when inoculated
with German vacciné were due to the strain employed
being more closely akin to that oaﬁsing the disease
there. Y o
2.. The British vagcine is diracted'to protect

against Peratyphoid A & B as well as typhoid and .
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theoretically at least it is probable that a less high
degree of immuﬁity against tjphoid fever is attained in -
the same time as would be the case if an uncomplicated
vaccine were used. ~Although this point may not have
much practical bearing on the question as to the
compafatiﬂp degree of insusceptibility to infectidn of
individuals inoculated with a mixed vaccine or a single
vaccine when exposed fo infection after the lapse of,

let us say, weeks, it is, in my bpinion; of some.
importance when vaccination during the pfesence of an
epidemic is under considerafion; |

Bastellani remarks thaﬁ"fé- in indi?idﬁals

inoculated with mixed vaccine the amount of aggiutinius
developed for each germ was nearly the same as in the
control individuals inoculated with typhoid vaccine only,
pargﬁyphoid "AY only, or paratyphoid "B" only". on the
.other hand .Gay's conviction that "relatively high ﬁrotection
may exist in an individual with or withopt agglutiniaus or
antibodies in thetcirculatiﬁg blood, and, coﬁvérsely the
presence of antibodies in the circulating blood is no
indication either of absolute protection, w?ioh probably
never exists, or of the degree of protection against typhoid
infection" tends to diminish the welght of Castellani's

gtatement.
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Tables ghowing dates of onset of symptoms in cases of
_the disease furnish fairly clear evidénée of the value of
the exhibition of the vaccine in modifying the spread.
1n all three outbreaks it is observed that while the
other measures adopted such as compulsory removal tb
hospital, disinfection of houses etc..may have
accomplished a considerable mit;gatioh, nevertheless cases
continued to develop up\to the dates of the oommencement'
of the inoculations. In each instance, there then
occurred almost immediately a rumarkable increase in the
“number of cases, a further inérease being again noticéabie
when the second doses were administered. | |

If 23 days can be taken as the probable limit of
the incubation period, and a reckoning be made from the
last day on_ﬁhich the first dose of vaccine was injected
in ﬁhé three affected areas, it is found that subsequent
to the dates arrived at until the 13th of April  when my
- latest iﬁformation was obtained, lluoases were reported.
 After a lapse of_2$ days from the last déte én"whiCh a
seoénd injection of vaccine was made, only 2 cases were
ndtified; N - .f ' |

In all the cases among the inoculated, with the
" exception of éidirect coﬁtapt infection bquld be traced.
Among the uninoculated cases during the same period, cgntaéf

infection was ascertainable in all but 1. ‘ -,

1

e
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Conclusions.

.1. Inoculation against typhoid fever of members 6f a
general communifx of susceptible.agea_quring é periodfof'
epidemic prevalence will very~materially assist in
checking the apread'of the disease. _

2. lnoculaﬂion.of individuals in the incubation stage
of typhoid fefer may in some cases mitigaté and in other
| cases intensify the-severitj of Fhe disease.-

3 lnoculation of indiviauals who are immeaiétely
afterwards infected with typhoid fever may aggravate the
severity of the disease. In a'prOpbrtion of cases the
. period immediately followihg;inooulation ia not one 6f
_incfeasedlresiétance to infection,

4, lt'is advisable, where possible, to inoculate a
community before it is faced with eﬁceptional'exposure

to infeotion.
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KATERINE  RoSELNG| 16 |k ce L 2-19 K| T «p6 39° & 6-3°15. %{;;.7&(&:19 tonlof
TOHANN  KRAEMER| 11 [Juce /219 3219\ 7 37-39°  lm 5.2 Hnld Caan.
KARL wTT df [hce 3219 3205 DIED $:3°19.  Hod beo Liberetan Styect
MARBARETA VITT |28 |('hece 3-2:19]| lce (J26 72651 DIED 28219,
JoSeF KADER | q |fgce L2019 k19| T wpf 39.5° lm 222 ML coove

TP e ya | BT = Moot 1°3119. T & 3%°C L@ 43,
HELENA  PETERS. | 10 | 2219 2245 > L S ) Govann
Frru  RoLLia |2y |hee 32 72| Sevcioty i s s S Soet.
marenkers  KREmER| 16 |k ce (11 00:0-15] Wt ease

armi?.. 1 A vee o

HEINRICH  ESSER | 20 [frce 20g | fee 232912309 DIED /6319 BT GRE




