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ENTERIC FEVERS IN THE J?RITISH EXPEDITIONARY 
FORCE. I • 

By 'MAJOR-GENERAL SIR .}VILLIAM B. LEISHMAN, K.C.M.G., C.B., F.R.S., F.R.F.P.B.G. 

I HAVE, in the first place, to thank the Royal. Faculty; with great 
sincerity, both for the honour they have d'one me in appointing me to 
deliver the Ji'inlayson Lecture and for their indulgence in permitting me, on 
more than obe occasion, to postpone it, for reasons 'beyond my own control. 

It, is with' great- pleasure that I feel myself associated in this manner 
'with the memory of a Glasgow physician held in such high respect alid 
affection as the late Dr. Finlayson. I know well with what warm regar,d 
my father considered him, and I am glad to say that I myself have a very 
clear memory of him and of his invariable kindness and ready help for those 
who were embarking in the profession, of which he furnished in his own 
person. an ideal and an example. Although I do not think I niet him more 
than once or twice subsequent tomy leaving the University and the 'Western 
Infi~mary, I am glad to say that I have still the copy of·his well-known 
.u Clinical Manual " which he gave to my father, and I am always struck with 
the wealth of knowledge and experience which it contained, so 111uch of 
which still appears, at any rate in the eyes of a pathologist, to be as wi~e 
-counsel as in the day on which it was written. 

In the selection' of a subject. which might be considered suitable I have 
been in some difficuHy. The war put an abrupt stop to my own laboratory 
investigations, and circumstances have prevented· my resuming them since 

_ my return from France i.n 1918. In choosing that of "Enteric Fevers in 
the British Expeditionary Force," I have be~n partly influenced by the fact 

1 Reprinted from the Glasgow jl,lecZical Journal, February, 1921. . , 
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2 Enteric Feve;'~ m the British Exped'itionary Force 

th'at I had the pleasure of lecturing some years before the war to the Glasgow 
Medico-Chirurgical Society on "Typhoid Inoculation," and I trust I am not 
wrong,in thjnking that there ,may be some here who would be interested to 
learn how this procedure has borne -the stern test 'of modern war. 

It is a good many years since I commenced ,at Netley work on typl;lOid 
'vaccine under my good' frien~, Sir A. E. Wright, and, from the time that 
the fates decre~d that I should assume his lnantle as Professor of Pathology' 
at the Royal Army Medical College, this subject and the general problem of 
the protection of our Army against enteric fever in peace and war havy, 
formed a very large part of my work A long series of reports and papers 
by myself and my colleagues has placed on record the results of our 
laboratory researches, as well as of the elaborate statistical test of the 
vaccine finally selected for general use. I do not propose to refer to this 
work further than to point out that we were eventually successful in 
attaining the object towards which we had deliberately worked, namely, 
clear sta~istical proof of the protective effect of the vaccine. With this in 
our hands we were able, in 1909, to convince our own chiefs, and then the 
Army Council, that typhoid inoculation was a safe and useful procedure, 
and permission was accordingly re-gninted to its general employment in our 
troops-always on a voluntary footing. 

As was natural, and indeed our bounoen duty, we gave contin'ual aljd 
anxious thought to the application of the method in the Army in the event, 
of a great' war. '1'he gravity and the urgency of this danger were at po 
time under:-estim~ted; at all 'events in the Army Medical Department. 
With this in view we had, for. example, several years before the war, made 

. all arrangements for the maintenance of a reserve of vaccine large enough 
for the first needs ,of an Expeditionary Force, and had worked out in detail 
the scheme for a great e,xpansion of its manufacture, if this should-be·called 
for. 'Again, experience and milit.ary knowledge had shown .us that, if 
inoculation should suddenly be desired on a large scale on a hurried 
mobiliz,ation; we should need to .have in our possession accurate informa
tion as to the average degree of disability produced by each Close of vaccine, 
the exten t to which this might interfere with the soldier's physical capa9ity ~ 
and the duratio'n of such interference.' We had also to kno'Y the percentage 
of m,en who might be expected to be nnfit for full work 24, 48 and 72 
hours iJJter· inoculation. These points and others were accordingly 
determined by means of a series of experimental observations carried 
Out at Aldershot about two years before the war, and ,When the 'moment 
came, in August, 1914, we were able to give definite replies on such 
points to the very natural questions raised at once by staff officers / 
'anxious lest th~ inoculations should interfere with the smooth working of 
their mobilization time-tables. 

On the outbreak of war the Director-General, Sir Arthur Sloggett, at 
once' approached the Commander-in-Chief, Lord Kitchener, and the 
permission of the latter and of the 4-rmy Council was obtained for the 
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Sir William B. Leishmq,n 3 

carrying out of as many inoculations among the men of the Expeditionary 
Force as might be practicable, prior to embarkation. Lord Kitchener was 
also good enough to circulate an order that he hoped as many men as 
possible wo'uId come forward for inoculation. - ' 

We had long decided that in such an event it would be altogether 
impracticable- to carry out the customary two inoculat.ions, at ten days' 
interval, and had detE)rmined, from experiment, that the best p.rotection 

" that could be expected under the circumstances was t6be got by a single 
dose of 1,000 million bacteria-in substitution, for- the usual initial dose of 
500 million, followed by a second of 1,000 million; The tests to which I 
have just referred as to the average degree of disability consequent on the 
inoculations were conducted on this basis. This single dose metbod was 
accordingly adopted during t!Ie first weeks of niobilization, full instructions 
were\ at once circulated' to every command and 'unit concerned, and the 
machinery for the prompt requisitioning and dispatch of the vaccine was 
set in motion. - , 

Lneed do no l~ore than allude to the heavy handicap under which our 
medical department laboured, and still labours, in lacking compulsory 
powers in this matter-powers conceded before ,or during the war to the 
medical department of the American, French, Italian, and German armies. 
Bearing this in'mind, it will, I think, be considered no mean achievement 
that we were able to inoculate with a single dose about twenty-five to 
thirty per cent of the original Expeditionary Force before they crossed the 
Channel, and that it was not long before the inoculation strength' of our_ 
troops in Prance rose to a figure which fluctuated between ninety and 
ninety-eight per cent. - ' 

The history of ~nt_eric fever during the past great war has so many sides, 
that I must perforce nlake an arbitrary selection of such of them as may be 
likely to interest you most. A fuller account, with the ,statistical and other 
information from which it is built up, will appear in the i, Official Medical 
History of the War." Of these sides, prevention,'from the military poillt 
of view, takes undoubted precedence, and will be' dealt with first, my 
remarks being naturally 'limited to those aspects of the subj~ct which -fell· 
within my province as a bacteriologist or, officially, as Director of Pathology 
of the British Expeditionary Force, 'I am not competent to discuss the 
subject of prevention from the more general side of preventive medicine, or 
to comment on ,the organization and effec'ts of the hygieIiicmeasures 
devised and carried out by the Army, but I am it least free to express my 

. admiration _ for the splendid work performed by my colleagues of the 
Sanitary Branch, and to record my opinion that never in military medical 

,history has sanitation achieved such b,rilIiant well-deserved success, The, 
very narrow bounds within which enteric affections were kept in France 
were undoubtedly largely consequent on the care and thoroughness with 
which the general measures relating to drinking-water, food protection, fiies, 
and a host of other detai}s, were .carried out, and it would, to my' mind, be 
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4 E'rpteric Fevers in' the Brttish Expe(iitionary Force 

both an unnecessary and an invidious task to attempt to hold the scales and 
assess the,respective shares in the cr~dit attributable to general sanitation 
on the one hand and preventive inoculation' on the other., Both are 
essential, and neither, to'my thinking, can with safety be relied upon by 
itself l~ the field.' , ' 

THE RESULTS OF INOCULATION. 

I have already mentioned ,the state of the original Expeditionary Force 
as regards inoculation on' their embarkation for France; let us now follow 
.events further in this connexion and in .its bearings upon the incidence 
of the enteric fevers. I need hardly remind you that the military condi-

\ ' 
tions consequent upon the early battles of the war and the retreat to the, 
Marne were such as made any attempt at increasing the percentage of 
inoculation altogether ou't of the question. It 'was not until the fighting 
,on the Aisne had been in progress for some time, and until the Army.had 
been able to tak.e breath and make progress in its reconstruction and the 
incorporation of its reinforcements, that it became possible to press for and' 
to ~arry out fresh inocuhttions on any considerable scale. 

By this time, towards the beginning of OctoBer, 1914, the urgent neeq 
for this became manifest to those of us whose duty it was to keep our 
fingers on the epidemic pulse of the Army, True typhoid had made it's 
appearance, was showing an alarming tendency to spread in certain units, 
and was presenting itself, only too often, in the grave form so familiar to 
us in India during pre-inoculation days, and in the South African War. 
There is little to ,be gained by attempting to trace out its origins. It is 
true that some of the Elarliest cases we saw were in Ge,rman prisoners, but 
the disease was als'o present among our Allies and close neighbours, the 
French, both in their fighting forces and in the civil popUlation of the, 
villages in which our men had been billeted. A case or two also joined 
our force from England in the incubation, stage of the disease, while 'the 
laws of probability, and later demonstrable proof, inade it certain that 
undetected carriers 'were in our midst. N otbing, then, stood between us 
. and a vi'olent conflagration except general pl:eventiv~ measures and the 
special prevention conferred by inoculation.' . 

Permission was obtained for such inoculation to be carried put, as 
opportunity offered, and from that time strenuous and unremitting efforts 
commenced by means of lectures, etc., to persuade the men to be inoculated. 
Fortunately, we had in this a fairly easy task, our position as regards the 
arguments and 'proofs we were able to bring forward being' far more satis
factory than Was the case formerly, and it is pleasant to be able to record 
the strong and almost invariable support that we received from our com
batant colleagues, from the Commander-in-Chief downwards. The per
centage of the inoculated rose with remarkable activity,influenced naturally 
to. a large' extent by the fact that the reinforceI;llents reaching us from 
home and,elsewhere presented an increasingly high inoculation strength, ' 
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'Sir William B. Leishman 5 

,The effects on the threatened epidemic were most pronounced, as may 
be seen from some of the tables and curves which I show you. As regards 
these tables, I would point out that they are all taken from my own note· 
books, and although I accept full personal responsibility for their a'ccuracy, 
they do not and cannot correspond with the final official figures which are 
framed on a different plan, and do not cover the same periods as those 
now shown. It would be'impossible within the.compass of a single lecture 
to present to you, with then necessary explanatory comment, the statistical 
results of inoculation in the whole of our forces throughout the war, and 
those in question relate ~olely to the British forces in France, and have 
been selected in illustration of our experiences of enteric in that battle 
area. 

Before studying the figures we must briefly consider some essential 
points relative to statistics, of this nature. It has been my fate to be 
largely concerned with the preparation and. presentation of the earlier 
,statistical results of inoculation, and I may perhaps claim to' be familiar 
with at least the majority of the pitfalls and possible fallacies which such 
statistics may present. In this case I shall' attempt no more than' an 
indication of some of the special difficulties which we either anticipated or 
encountered in the campaign, and of the precautions which we took in 
our endeavours to combat these. 

I have always been of the opinion that quite the most essential factor 
in the material which furnishes the matter for this form of statistical 
analysis is that of accurate diagnosis. I could, if need be, recall numerous 
instatlces' in which doubts under this head have subsequently arisen and 
have either greatly weakened or completely invalidated a group of figures 
otherwise apparently clear and free from .fallacy. This applies naturally 
to all medical statistics, but I think with especial force to the grGup of 
continued fevers which own so many symptoms in common. With this 
in mind, we took all possible care in the British Expedition~ry Force to 
ensure such accuracy of diagnosis, and I propose to devote a' few minutes 
to describing our procedure. rfhe ideal at which we aimed waB that 
every case of suspected, enteric fever should be submitted to the approved 
laboratory diagnostic tests over a period .of weeks sufficient to enable its 
final precise definition as either, a typhoid, a paratyyhoid "A," or a para· 
typhoid "B" infection; or,. alternatively, that it should be diagnosed 
definitely from positive or negative evidence as an affection of some nature 
other than enteric. To this end it was directed that all cases in their 

, .' 
early days. should be reported and classed, pr0visionally, as "enteric 
suspects," and the final diagnosis was only expected and accepted when 
bacteriological evidence. of a sufficiently clear nature had accumulated as 
the result of a series of laboratory tests. . 

This plan worked well, though, as may well be imagined, it made heavy 
calls upon the officers in charge of mobile laboratories and on the hospital 
pathologists, in particular those of our isolation hospitals at' Wimereux, 
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6 Enteric Fevers in' the B"itish Expeditionary Force 

Etaples, Havre, and Roue~ .. Without exception, these officers,realizing 
its importance, carried out this laborious work without sparing them
selves, gevoting long hours to the attempted isolation of the infecting 
bacilli and to the labour of numerous /series. of agglutination observations. . 
I am sure that never before in war has this class of patient been' so 
thoroughly investigated, nor such meticulous care been taken to ensure 
accuracy of diagnosis, a·s was the case throughopt our operations in France 
~nd Flanders .. I might add that this had much mOl'e than ,an academic 
importance, since it was only by work of this class that we could obtain 
reasonable cert;tinty as to the existence or nOIJ.-existence of the carrier 
condition, and so prqtect the Army from the great danger of the too early 
return to the active ranks of a convalescent who might still be excreting 
Eberth's bacillus or one of the paratyphoids . 

. Throughout the war it was my -duty to take many responsibilities and 
to give decisions in connexion with technical difficulties as they arose, 
and I should indeed be ungrateful if I did not acknowledge, most warmly, 
the generous way in which my brother officers'accepted rulings on matters 
in ~hich their own views might have differed from mine. In, relatioi1 to 
this question of diagnosis, {or example, there soon appeared a class of case 
in which laboratory and clinical opinions were at variance, chiefly case,s in 
. which the bacteriological tests had either proved negative or were in-. 
sufficiently precise to allow of differentiation between the different fevers. 
In many of these ~ases the clinicians, either from their failure to find any 
other cause for the symptoms,or from their feeling that the clinical picture 
was, in itself, sufficiently clear to warrant the diagnosis, wei"e di.sinclined 
to accept the negative results reported from the laboratory: To 'meet 
this, it was agreed that such cases should be returped under a separate 
headIng as·" enteric group," and this heading, in consequence, figures in· all 
our enteric statistics from the British Eipeditionary Force. A similar 
system was· eventually introduced in the. other battle areas, but unfortu
nately too late to affect the major portion of the enteric incidents' in their 
areas. 

The diagnosis of " enteric group" was always arrived, at after discussion 
and agreement between the pathologist and the medical officer in charge 
of the case, and such agreement, I am glad to say, was usually readily 
reached on account of the intimate associations-between ward arid labora
tory, which is always fostered in army hospitals, and which makes so 
strongly for good work and for the benefit alike of patient, clinician, and 
pathologist. . 

While this concordat between laboratory and ward worked smoothly 
after a little experience, situations arose at a later stage of the campaign 
which, if they had been allowed to go by default, or in deference to the 
side which voiced its views with the greatest emphasis, might-':indeed, 
would-:-have introduced gr~ve fallaci~s into all our enteric records. I have 
in mind- chiefly the days when trench fever was a new disease, and only 
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Si," William B. Leishman 7 

slowly winning for itself recognition.as a disease stti generis. Our hospitals 
at that time were becoming increasingly loaded with cases of continued 
fever, in the. great majority of which the, most persistent efforts of the 
laboratory failed to afford any evidence of their being enteric. In spite of 
this many mediCal officers would not admit that these cases could be any~ 
thing else than enteric, possibly, as they sometimes suggested, modified by 
inoculation. ,As time went on, and opinions became clearer and more in 
concord .as to the existence and the symptomatology of trench .fever, tbis 
difficulty lessened, but for some time it undoubtedly led to an undue 
swelling of the number of cases returned as "enteric suspects," and also, 
though to a smaller· extent, of those admitted to the· finai diagnosis, 
"enteric group." Fortunately, the preca.utions already exist~ng prevented 
their entrance into those groups bearing the definite diagnosis of typhoid; 
paratyphoid "A" or "B.", 

. In the matter of laboratory diagnosis th~ successful isolation and 
identification of one of these three germs, at any stage of the illness or 
post mortem:, was of course decisive, and every effort was made by the 
able and energetic officers in charge of our mobile laboratories, by means 
of blood and other cultures; to secure such positive information at the most 
favourable and most useful moment-that of the earliest stage of the attack. 
When ~his was successfully effected the information was passed on through 
headquarters to all the isolation hospitals on the lines of communication, 
to anyone of which the patient might have been sent from the field 
ambulance or casualty clearing station, according to the exigencies of 

o evacuation needs and of hospital accommodation. When the information 
was available in time, it was .al~o recorded· on the field medical card which 
accompan)ed each patient sent d9wn the line. 

Time will not permit me to go in any detail into the laboratory methods_ 
employed. It must suffice to sa,y that. the cultural methods were .all 
of the most modern and approved kinds, and that, within these lim.its, it 
was left to the individual pathologist to employ that method with which he 
was most f!l.miliar, anq in. which he placed most confidence. Agglutina
tion work, however, was on a different footing, and here, on account of its. 
great importance, it was~felt that if a method capable of giving accurate 
and fairly comparable results was forthcoming, i.t should be employed by 
,all. Such conditions appeared to be fulfilled by Professor Dreyer's method 
of employing standardized formalin cultures together with a sp'ecial system 
of serum dilution, and' of the recording of results in terms both of the 
dilution and of what he has defined as "agglutination units." Although 
this method has, in some of its details, been subject to criticism, it must 

. be admitted that it constitutes a great advance towards the securing of 
uniformity, and we found it of great assistance in dealing with the 
enhanced diagnostic difficulties consequent on the introduction of T.A.B. 
vaccine and the resultant presence of agglutinins to all three organisms in 
the b~ood ?f the immense majority of the soldiers admitted to our hospitals. 

P
rotected by copyright.

 on M
ay 22, 2023 by guest.

http://m
ilitaryhealth.bm

j.com
/

J R
 A

rm
y M

ed C
orps: first published as 10.1136/jram

c-37-01-01 on 1 July 1921. D
ow

nloaded from
 

http://militaryhealth.bmj.com/


8 Enterio Fevers ~n the B'ritish Expeditionary Foroe 

, The retu'rnsent in for each case of infectious disease was mCtdified to 
include the principal details of the bacteriological tests carried out in each 
case, and this form was, on the final disposal of the case, forwarded to the 
,Adviser of Pathology. Uniformity of procedure was aided by each of these 

, forms being studied personally by bim, any information found, lacking 
being completed after correspondence with the officer in charge of the 
pospital concerned. Cases naturally occurred in which the final diagnosis 
arrived at did not appear to be justified in the light of therecorded details 
of culture and agglutination; here, too, correspondence with the officers 
concerned followed, but the final views of those responsible for .-the case 
and its diagnosis were invariably accepted. 
, 1 now touch on the thorny, question of, the collection of statistics relat
ing to the incidence of the enteric fevers in the field and to the influence 
upon them of protective inoculations with either T.V. or T.A.B.' The 
statistical volume of .the" Official Medical History of the War" will no 
doubt set out the figures for the combined returns of all the Expeditionary 
Forces, scattered 'over so many theatres 'of war; but '1 venture to 

'think that those relating to France may be' taken as best worthy 
of study, for the re~son that the British Expeditionary Force, 

'being first ill the field and n~arest home, was naturally best off, both 
as regards its equipment and the number of its pathologists, and 5tlso in 
respAct of the compar!1tive stability of their working conditions. Further, 
this force did not at any time suffer frOpl' an epidemic so serious as to , 
exclude the possibility of thfl prolonged bacteriological study of each 
suspected case .. This being so, it wa~ almost always possible to devote 0 

to each case the labour necessar'y for the accurate individual diagnosis of 
which I have just spoken. _ 

Details as to the character, number, and date of the inoculations in 
each ,case had to be recorded on the infectious disease forms, and were 
forthcoming in the great majority. It mightbe thought that this should 
be simple and invariably accurate, but, in spite 'of the circulation of fre
quent, and stringent orders on the subject. the rules relating to, the entry , 
of this information iri the soldier's pay book-the only document which is 
supposed to attach to him everywhere and always-it was inevitable that 
this, in times of stress, was often lost: Further, over-driven officers and 
clerks did not always cOl~ply with instructio~s as to the accurate copying 
of inoculation details from the old pay book when a new one had to be 
issued to the man. For these reasons. and some others equally unavoid
able, it was often necessary to obtain the details of the inoculations 
verbally from the patient himself, and here, as may well be imagined, we 
were at the mercy of the man's memory and accuracy, and although this 
could usually be relied on, there were many proven instances of incorrect 

'information being obtained in this way. 'Here we could do 110 more than 
record in each case on the return whether th,e facts of'inoculation were 
'obtained from documen~ary information or from the man's own statement. 
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, SiT William B. Leishrnan 9 

Nominal rolls of inoculation of units might have obviated such doubts, 
but, as the armies grew to millions, this would have necessitated the pro
vision of a'large staff and it toil of searching and correspondence out of aB 
proportion to the value of the quest. ' 

Another very important point, which must be borne in mind in con
nexion with all war statistics, is the fact that the strength, the foundation 
of all returns relative to incidence, is an inconstant figure. During the 
first three years of the war ,the strength of the British Expeditionary 

, Force was a constantly increasing. strength, the- numbers growing fro,m a 
few hundred thousand to two million 'men, but, in addition, to this, the 
individuals comprising each unit, whether a platoon or an army corps, 
were continually changing. The heavy toll of battle casualties and of 
invaliding from other sources, as well as the transfer of individuals or 
whole units out of or into the British Expeditionary Force, make any 
attempt to analyse the inoculation and enteric history of an individual 
unit a vain task. .. Fmther, these fluctuations and changes in tbe indivi-' 
duals compdsing tbeunit introduce, on the widest possible 'sca-le, the grave 
fallacy of lack of uniformity in the periods to whicbthe individuals had' 
been exposed ,to the dangers of infection. Even if a correct statistical 
formula could be furnished, its interpretation would, I'think, still present 
m'anifold difficl{lties. The display of the collected figures in the form of 
the annual incidence per 1,000 or per 100,000 of mean strength-the form 
which the official returns will probably take-gives, an impression of 
accuracy; but, in view' of tbe points I have mentioned, I am inclined to 
think that a somewhat better appreciation of the situation may be obtained 
from a study of tbe comparative tables showing the total number of cases 
in eacb group which had occurred in the British Expeditionary Force up to 
certain dates, and that these should be read in the light of' the average 
percentage of inoculation existing in tbe Force at that time. 

The 'I daily state" ,of all infectious diseases was wired every day to the 
Director of Medical Services, lines of commuuication, and those relatin'g 
to- enteric and cert(tin other diseases I, entered in my own note-books I 

during the three and a half years I was adviser in pathology to the Force. 
It is, from these figures, verified and checked by a close analysis of the 
individual case-sheets, that the tables which I show you were, com
piled :-

TABLE I.-TOTAL <i!ASES AND CASE-MORTALITY FROM TYPHOID FEVER, 'BRITISH 

EXPEDITIONARY FORCE-AUGUST, 1914, TO JANUARY 29, 1915. 

Ca!->cs Deaths Ca!:Je· 
mortality 

Not inoculated within 2 years 305 34 11"1 
Ino'culated 1 dose T.V. within 1 year,_ 83 - 1 1'2 
Inoculated 2 doses T.V. within 3 years 33 0 0-0 

Totals .. 421 35 Average S"3 
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10 Enteric Fevers in the British Expedit~nary Force 

TABLE n.-TOTAL CASES AND CASE-MORTALITY FRO!>! TYPHOID AND PARATYPHOID, 
'BRITISH EXPEDITION;RY FORCE, AUGUST, 1914, TO APRIL 28, 1915. 

Typhoid- Cases 

Not inoculated within 2 years 481 

Deaths Case-
mortality 

100 20'79 
Inoculated 1 dose T.V. within 1 year, 157 
Inoculated 2 doses T.V. within 2 years 142 

10 6'36 
10 7'04 

Totals . ; 780 120 Average 15'38 
Paratyphoid-

10 3'55 

TABLE IlL-ToTAL CASES AND CASE-MORTALITY FROM TYPHOID AND PARATYPHOID, BRITISH 
EXPEDITIONARY FORCE-AUGUST, 1914, to AUGUST 9, 1915. 

Typhoid- Cases Deuths CaRe-
Illortality 

Not iuoculated T.V. within 2 years 545' 111 .,. 20'36 
Inoculated 1 dose T.V. within 1 year 190 13 6'84 
Inoculated 2 doses T. V. within 2,years 236 19 8'05 

Totals .. 971 143 Average 14'72 
Pm'atyphoid-

Not inoculated T.V. within 2 years 113 4 3'53 
InOCUlated 1 dose T.V. within 1 year 183 3 ' 1'63 
Inoculated 2 doses T. V. within,~ years 423 .. 8 '1'89 

Totals .. 719 15 Average 2'08 
, Typhoid G,'oup-

Not inoculated T.V. within 2 years 24 0" 0 
Inoculated 1 dose T. V. within 1 year 27 0 0 
Inoculated 2 doses T. V. within 2 years 43 0 0 

Totals .. 94 0 0 

TABLE IV.-INCIDENCE OF TYPHOID IN BRITISH EXPEDITIONARY FORCE DURING 1915-
ApPROXIMATE AVERAGE STRENGTH OF THE BRITISH EXPEDITIONARY FORCE, 643,000 
~AVERAGE PERCENTAGE OF' INOCULATION WITH T.V., 94 PER CENT (INCLUDING MEN 
WITH ONE DOSE ONLY). ' 

Average Total Incidence 
strength cases per 1,000 

Inoculated T. V., 1 or 2 doses .. 604,420 570 0'94 
Not inoculated T.V. 38,580 295 7'64 

Totals 643,000 865 

,Ratio of incidence in inoculated to incidence in non-inoculated 
death-rate ' death-rate 

Total Death·rate 
deaths per 1,000 

34 0'056 
89 2'306 

123 Average 0'191 

1 to 8'1 
1 " 41'1 

I must myself observe the caution which I earlier recommended to you 
in comparing these figures' with similar on~s relating to the same facts 
among either our Allies or -our enemies, or even within the limits of <?ur 
own scattered armies. Differences in such factors as the attention which 
it was possible to give to individual di'tignosis, the nature of the vaccine 
employed; and other variables, make such comparisons treacherous; but 
it is not unfair, I think, to contrast our own fortunate escape from any 
grave epidemic in France with the experience of the French who had in 
their armies on the Western Front in the first sixteen months of the war, 
95,809 cases aIld 11,,690 deaths from this group of diseases. We.ourselves, 
within approximately the same period, had but 1,205 cases of typhoid with 
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Si?' W~lliam B. Leishman 11 

152 deaths, 1~331 cases of paratyphoid with 18 deaths, and 153, cases 
returned as "enteric group" with no deatbs-a total of 2,689 cases and' 
170 deaths. Our colieagues of the French medical service have themselves 
no shadow of doubt that they owed their subsequent relative immunity 
from these diseases, which eventually became as striking as our own, to 
the subsequent thorough inoculation of their forces with vaccines 
prepared either by the method of M. Vincent or that of the late Professor 
Cbantemesse. 

TABLE V.-TOTAL CASES AND CASE· MORTALITY OF TYPHOID AND PARATYPHOID-BRITisH 
EXPEDITIONARY FORCE DURING 1916. , 

Typhoid-
Inoculated T.V. or T.A.B. 
Not inoculated T.V. or T.A.B ... 

Total~ 
Pamtyphoid-

.. A." Inoculated T.A.B. 
Not inoculated T.A.B. 

Totals , 
"B." Iuoculated T.A.B. 

Not inoculated T.A.B. 

Cases 

- 739 
42 

781 

338 
173 

511 

534 
560 

Totals 1,094 
Totals-Para. " A " and" B'" . . 1,605 

Enteric Grottp-
Inoculated T.V. or T.A.B. 
Not inoculate,d T.V. or T.A.B. ,. 

368 
6 

Totals 374 

Totals-Typhoid, paratyphoid and enteric -
group : 2,760 

Deaths Case. 
mortality 

14 1'89 
3 7'14 

17: Average 2'17 

4 1'18 
3 1'73 

7 Average 1-36 

3 .. 0-56 
7 1'25 

10 Average 0,91 
17 Average 1'05 

0 0 
0 0 

{) 0 

34 1'23 

Before passing to some other aspects of the subject, it would be most 
unjust if one omitted to refer to the important part played by our 
colleagues at honie in aiding us to keep these diseases at arm's length, and 
to prevent their spreading in epidemic form among the troops. This'work 
was, in the main, directed into two channels, first, to endeavour to send' 

-over to us each 'fresh unit or draft with as high a percent'age of inoculation 
as possible, and second, to ensure that convalescents of enteric were not 
p'ermitted to join or rejoin an Expeditionary Force until it was clear that 
they were no longer excreting the infecting bacilli. 

As regards the first of these functions, the' high state of inoculation 
which it was the rule for us to find among drafts' and reinforcements 'bore 
ample evidence to tIle fruitful results of their labours; i~deed, it was no 
rare occurrence to hear of the arrival of a new battalion with every officer 
and man inoculated. Smaller units and mixed detachments presented 
greater difficulties, but in these cases, by arrangement with· the War 
Office, we were notified at once of their departure and dest~nation, and 
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12 Enteric Feven in the British Expediti9nary Force 

were then able, on our side of the Channel, to follow them up and 
endeavour to rectify matters. 

TABLE Vr.-TOTAI< CASES AND CASE-MORTALITY OF TYPl{OID AND PARATYPHOID, BRITISH 
EXPEDITIONARY FORCE DURING 1917. 

Typhoid-
Inoculated T.V. or T.A.B. 
Not inoculated T.V. or T.A.B. 

Pm:atyphoid-
·Totals .. 

"A" Inoculated T.A.B. 
Not inoculated T.A.B. 

Totals ' .. 
" B " Inoculated T.A.B. 

Not inoculated T.A.B. 

Totals .. 
Totals-Para" A " and" B " 

Ento"ic' Group-
Inoculated T.V. or T.A.B. 
Not inoculated T.V. or T.A.B ... 

Totals .. .. .. 
Totals-Typhoid, paratyphoid, and 

enteric group' .. 

Cases 

217 
42 

259 

149 
41 

190 
366 
151 

517 
707 

291 
18 

309 

1,275 

Deaths 

11 
4 

15 

1 
1 

2 
2 
2 

4 
6 

2 
1 

3 

34 

Case· 
mortalit}' 

5'06· 
9'52 

Average 5.79 

0'67 
2'43 

Average 1'05 
0'54 
1'32 

Average 0'77 
Average 0'84 

0'68 
0'55 

Average 0'97 

2'66 

The second branch of the w.ork at home was'to continue and extend the 
search for carriers. - This called for very careful organization as well as for 
skilled and laborious laboratory work, but it was not long before this side 
also attained a high degree of efficiency. The carrier problem in general 
is a sufficiently difficult one to deal with in times of peace, but in war, 
although our powers are greater, the difficulties are enormously multiplied, 
while the grave potentialities consequent upon the presence of undetected 

, germ-carriers among troops in crowded and often insanitary surroundings 
are obvious. In the British Expeditionary Force we made it a rule that 
every diagnosed caSe of typhoid, paratyphoid or enteric group infection 

, should, 'when fit for transport, be invalided home, neither the accommoda
tion nor the conditions being altogether suitable in France for the necessary 
prolonged period of convalescence. Consequently, it fell to the medical 
authorities at hQme to carry forward and complete the bacteriological 
tests requisite to establish, with reasonable certainty, the eventual freedom 
of the convalescents 'from the carrier condition. 

To this end, centralization of the returned convalescents was obviously 
the best means of securing b()th uniformity of practice and economy of 
labour. This was arranged for by the creation of typhoid convalescent 
depots, and eventually a single depot, situated at- Addington Park. In 
these depots the case was carefully followed up, and the rule observed that 
no patient should be allowed, under any circumstances, .to return to an 
Expeditionary :Force uptil at least three consecutive bacteriological 
examinations of the excreta-conducted at intervals of seven days--.:should 
have proved negative. Cases in which the chronicity of the carrier 
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Sir'Willtain' B. Leish'rnan 13 

condition had already been established, either over-seas or at home, were 
naturally subjected to a still more rigorous standard of cure, in view of the 
well-known intermittency which such chronic carriers' may at times 
present: These precautions worked' excellently, ,and it was very rare for 
us to encounter a healthy carrier in France, at any rate among our own 
soldiers. Cases, however, did occur, usually detected as the result of the' 
rigorous investigations undertaken in connexion with some small explosiOll 
of fever of uncertain »aturein a unit. In a number of these a typhoid 
,or a paratyphoid carrier was run to earth, and· usually found. either' to be a 
man who had had an attack of one of these fevers before· the war or who, 
during the war, usually through some error of diagnosis, had escaped the 
meshes of the net spread for his capture. No system of this kind can ever 
be perfect when one has to deal, wit~ men by 'the hundred thousand, who 
lived in the.closestassociation not only with our. own Colonial troops and 
native contingents from many parts of' the Empire, but also with the 
forces of our Allies and, the greatest dangflr of all, with masses of the 
civil population and refugees, crowded at times in the billeting areas 

. behind the lines. . 
That our enteric incidence in the British Expeditionary Force was 

maintained at, a level so extremely low I myself am inclined to attribute in 
no small measure to the efficiency with which this organized campaign 
against the carrier was conducted. My views on the protective v!tlue of 
inoculation are, I fanGY, sufficiently well known to you, and I have already 
paid a tribute to the efficiency of field sanitation; but, whatever opinion be 
held as to the relative influence of these, there can, I think, be no diver-

,gence as to the value of this third line of defence-a systematized search 
- for carriers and their strict· exclusion from the fighting line till cured. It 

is a great labour, b~t one which is indee~ worth while, and those patient 
pathologists who spent long days of toil, and often nights as well, 'in this 
laborious and often monotonous work may well feel that they have served 
their country in her need.'. . , 

So far, I have spoken of the enteric fevers in general ter~sl without 
distinction between the various forms. I may now say a little on the 
incidence and other points. in connexion with the paratyphoid fevers .. In 
this case we had but little to guide us from the experiences ·of foriner wars. 
In the South African War, although paratyphoid had been recognized for 
some little time, no systematic' search' for it was made on any scale at the 
time of the heavy incidence of enteric: and cases were but .rarelydiagnosed .. 
From subsequent experience in "South Africa we have learnt that para
typhoid fevers are not uncommon, but we canl1'ot be certain whether this 
may not have been a legacy from the war. It is, however, legitimate, to' 
attribute a certain responsibility for the comparatively disappointing results 

. of typhoid inoculati~n in, that campaign to the faCt' that the inoculated 
men, in an un\mown proportion of cases, were attacked by paratyphoid 
fever!?, against which they had not been protecte~. 
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14 Enteric Fevers in the British Expeditionary Force 
, ' 

We had, however, nothing definite or precise to guide us in our antici
pations in connexion with the incidence of paratyphoid fever in France. 

'The first cases appeared very soon after the first typpoids, ,but continued 
rare and isolated until 1915 was ,well advanced, and the great majority of 

,the cases admitted to our hospitals from the troops fighting behind the 
Aisne were true typhoids. This, although proved by the laboratory test's, 
received abundant confirmation, had it been needed, from the clinical 
picture al1d the,case~mortali'ty. Many of these earliest cases which I saw 
at No. 4 General Hospital at Versailles in October,' 1914, recalled vividly 
to iny memory, by reason of their severity" the evil days of typhoid in 
India in the early 'nineties. Such cases were almost without exception in 
uninocy.lated men.1 

Later, on tbe transference of our lines to Flan:iers, paratyphoid_s 
became more frequent among our men, an.d' tbere is little' doubt tbat this 
was in the ,main due to the prev:alence of these, fevers, in addition to 
genuine typhoid, among the Flemish and French refugees in the villages' / 

I around Ypres and Armentieres. These unfortunate people were subjected 
to a severe epidemic, which did not disappear until it was taken in hand 
by house-to-house visitation, and by arrangements being Iaade for the 
segregation and hospital treatment of the cases-at Poperinghe, Malassise, 
and MontreuiL Protective inoculations were also widely c~rried out, being 
readily accepted by the people. It ,wa~, by the way, a curious experienc~ 
in modern war to visit a military ,hospital and find wards full of women 
and babies suffering from or convalescing from enteric fever. I should 
also like to pa'y a tribute to the excellent work done in connexion with 
this civilian outbreak by an ambulance unit worked by the Society of 
Friends, who carried out their arduous and often dangerous work with the 
greatest efficiency and gallantry .. 

By degrees the number of cases of paratyphoid undertreatl1lent in our 
hospitals came to exceed those of typhoid, the lines crossing one another 
in the moni;h of June, 1915, a_nd from ~ba~ time till the end of 1918 para
typhoids retained this preponderance. Both forms were represented, but 
paratyphoid" A" was always rarer than paratyphoid" B," .our experience 
in this being the reverse of that of our French colleagues. 

In view of the general recQgnition of the protective. value of typhoid 
vaccine, it was natural that similar hopes.should be held on the possibilities _ 
,of protecting against paratyphoid' infectIons, either by tL separat,e vaccine 
. or by one in which paratyphoid bacteria were mixed with typhoid. Those, 
who held such hopes became increasin,gly urgent in their representations 
as the number of cases increased among the Belgian and French refugees, 
and, though to a small extent, among our own men. Person?>lly, I was 
not altogether convinced as to its possihle value, for re~sons with which 
I need not trouble you III detail, but may summarize briefly as follows ;--,-

(1) No paratyphoid vaccine had so far been empioyed ?-pon a scale and 
under conditions sufficient to establish the degree, if any, of its protective 
power. 
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;Sir William' B. Leish1nan 15 

(~) It was obvious that a considerable dose of 'both paratyphoid 
organisms would be necessary to secure any effective degree of imm'unity; 
it was therefore possible that the mass effect of the immunizing doses of the 
three organisms-presuming a mixed vaccine was aimed at"-might cause, 
local and general reactions so severe as to be undesirable in themselves and 

"deterrent in their effect upon voluntary inoculation. 
, (3) T~ere was no.certitude that the addition of the paratyphoid fractions 

would not exercise a deleterious effect upon the immunizing power of the 
more essential typhoid frac-tion. ' 

Many discussions were held on these and other points, and eventually, 
early in the autumn of 1915"I returned to London td take 'part in a dis- , 
Clission of the whole question by experts called together by the "Var Office 
for its settlement. After a_ full discussion it was agreed that a mixed 
vaccine-T.A.B.-should be introduced in replacement of the simple typhoid 
vaccine-T.V.-hitherto in use, provided that ~ertain experimental tests 
and trials, agreed upon as likely to settle some o~ the doubtful points of 
which I have just spoken, should be carried out, and should yield satis
factory results. 

These experiments were cELrried' through successfully under the direction 
of Colonel D. Harvey, who held the very responsible post of Director of the 
Vaccine Department of the 'Royal Army M~aical College throughout the 
war, and they "resulted in establishing the points that a sufficiently mrge 
dose of para. " A " and para. " B ~' vaccine. c'ould be. added to the customary 
dose of typhoid' vaccine without causing reactions appreciably more severe 
than those of T.V. by itself, and without interfering with the satisfactory 
development of typhoid immune substances in the blood of inoculated 
animals and inoculated men. As regards the development of immune 
substances against the two paratyphoid organisms, this was also regarded 
·as fairly satisfactory, though here we h,ad no effective standards to work 
by, while the actual degree of protecti~n against' paratyphoid infection had 
obviously to be left for future decision from statistical evidence. 

The actual formu'la of the mixed vaccine determined upon, and used for 
the r~st of the war, was as follows ;-

B. typhosus .. 
B. pamtyphosus A 
B. paratypizOSltS B 

Firdt dose' 
500 millions 
375 
375 " 

Second dose 
1,000 millions 

750 
750 

In order to minimize as far as' possible_ the stati.stical difficulties which 
were bound to follow on a change of vaccine, we decided to endeavour to 
make this change, as far as possible, upon the same date throughout the 
whole of our armies at home and abroad. To this end, when asufticient 
supply of the new vaccine was ready, it was distributed to all theatres of 
war and Cominands at home some time beforehand, and precise instruc-:'. 
tions were circulated as to the date on which T.V. inoculations were to 
cease and T.A.B: to commence. On the whole this worked well, and we 
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16 Enteric Fevers in the British Expeditionm'y Force 

were later in a position to assume, in the absenc~ of written evidence, that 
any roan inoculated against ente1;ic fever on a date later than the beginning 
of February, 1916, had been done with T.A.B. and nQt with T.V. 

If need be, and if of sufficient importance, the question could always be 
, put to the proof in the laboratory, where the blood of a.number of men of 

the unit in question could be examined, and the presence or absence of 
paratyphoid agglutinins determined. 

As to the results of the mixed vaccine, while I think it is 'clear that it 
has been successful in securing to the Army a considerable measure of 
protection against paratyphoid infectiol~s, in, addition to that against 
typhoid'itself, I think the protection against, the former has proved of a 
lower grade than that against thelatter~ This is, however,'a point upon 

·which 'it is extremely difficult, if not impossible, to secure convincing 
statistical evidence, in view of the multiplication of embarrassing statistical 

. factors and' possible fallacies. For lllyself, the matter is still, furth€r 
complicated by a conclusion which appeared to me to arise from a study 
of our enteric incidence in France during the period which preceded the 
introduction of T.A.B. vaccine. rr'his ,was that inoculation with T.V. 
alone had conferred an appreciable degree' or protection against para
typhoid in addition to the marked immunity it gave agaipst typhoid. 
This, to me, was entirely unexpected since, in our long s~ries of experi./ 
ments in connexion with typhoid vaccine,' we had never been able to 
demd'nstrate the presence of paratyphoid immune su'bstances in the blood 
of men or animals inoculated with typhoid vaccine. The group affinities 
of the three are so close that evidence of some degree of co-implUnity 
might, on theoretIcal grounds, have been anticipated, but this was entirely 
lacking, The figures from my records-for instance, the comparative case
mortalities shown in Table Ill-are difficult to interpret on ,any other 
ground, and I find it difficult to avoid the conclusion that they suggest
one cannot, I think, put it more strongly-that the typhoid inoculations 
have had a favourable influence on both the incidence, and the, severity 'of 
attack of paratyphoid. The figures, as fa"r a~ they go, appear to show a 
more pronounced effect of the vaccine upon the severity of the attack, as 
judged by the case-mortality, and' this appears to me to strengthen con
siderably the assumption that the typhojd vaccine had given some 

, 'immunity against paratyphoid.' 1 cannot spare more time to this matter, 
but w'ould remind you, in concluding .it, that the negative results of 
laboratory tests of such a co-irp.munity are concerned chiefly with the 
failure to' demonstrate the presence of specific paratyphoid agglutinins in 
men or animals inoculated with typhoid vaccine. The presence of such 
agglutinins is, generally held, in bacterial diseases of this class, to be a 
rough measure of the degree of immunity conferred, but there are many 
and puzzling exceptions to this, and we are still too uncertain, both as to 
the true nature of agglutinins and the method of their production, to build 
any very heavy fabric of hypothesis upon ~foundation so 'insecure. 

.. I . 
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. Sir William B. Leisllman 17 

If, then, it be the case that the typhoid fraction of the mixed vaccine 
is capable of conferring a degree of non-specific oimmunity, effective or 
partially effective against paratyphoid infections, it will be clear that the 
~diffi.culties of determining the extent to which T .A.B: ,vaccine was better 
than T.V. are increased. On the whole, however, the point is of gi·eater 
interest from the scientific than from the practical standpoint, since it is 
undoubted that ,the addition of the paratyphoid fractions has had no 
deteriorating effect upon the degree of protection given against the graver 
disease, while the persi~tent low incidence of the paratyphoid fevers in a 
force highly inoculated with T.A.B. may be accepted with a confident 

/ feeling that a considerable part at least of this immunity was due to the 
inoculations. 

Unfortunately, little light is thrown upon the matter by a study of the 
paratYI~hoid incidence in the British Expeditionary Force subsequently 
to the introduction of ·T.A.B. for the reason that a remarkable drop 
occurred in this incidence during the latter half .of the year 1915-that is, 
prior to the adoption of the mixed vaccine-and the most that would 
appear possible to gather from the returns is that the already low incidence 
of these fevers was kept low after the change of vaccine. ' 

The matter will no doubt be capable of closer analysis when the 
figures from the other E,xpeditionary Forces are available for study, and 
in som~ r,espects it is to be anticipated that the experiences ill some of 
the Eastern theatres of. war will afford better material in view of the 
heavier incidence of the enteric fevers in these forces. Unfortunately, 
however, the important factor of lack of precision in diagnosis, on which 
I laid stress earlier, played.a large part in these forces at the time at which 
these fevers were prevalent in epidemic form. . 

Allusion must next be made to another possible statistical fallacy, the 
extent of which can only be estimated with a considerable degree of vague
ness. The generally mild nature of an attack of enteric fever in an 
inoculated man is now well recognized, and, particularly· in the case. of 

. typhoid fever, has greatly added to the difficulties attaching to a diagnosis 
made solely on the clinical evidence. Although, jn my experience, inocu
lation does not modify a subsequent attack of paratyphoid to anything 
like'the same extent, yet here, too, there are encountered many cases so 
mild, or so atypical,' that only prolonged and careful laboratory work can 

, establish their true nature. It results from this, that unless all cases of 
continued fever, of whatever nature, are subjected to an examination as 
thorough and exhaustive as in the case of a definite "enteric suspect," an 
unknown' number of mild infections with typhoid and paratyphoid fever 
may, indeed·l:p.ust, escape'detection and pass to their convalescence under 
the official label of some other disease-'-in many cases, no doubt, the 
perfectly correct label of some affection which ran a course concurrent 
with a masked enteric attack. 

This was so clear and' so inevitable that it gave us at various times grave 
2 
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18 Enteric Feve1's in the British Expeditionary Force 

preoccupations, chiefll in relation to the possible existence of a dangerous 
loop-hole in our organization for the detection and segregation of carriers. 
A number of attempts were made, some of them on a very considerable 
scale, to ascertain the proportion of such undetected or erroneously 
diagnosed ca.ses in a military community at a given moment. These were 
carried out principally in large hospital establishments, either at home or 
in an Expe~itionary Force, but others were done in France on healthy 
troops while in rest billets behind the lines. The estimates arrived at have 
varied very widely, ,as was perhaps to be expected from the widely 
divergent opportunities for past or recent infection to which the various 
bodies of men had been exposed. For instance, men from a unit which 

. had recently served in an Eastern t~eatre, where they had been exposed to 
epidemic dangers greater than those whose service had been limited to the 
W este~n front, always showed a higher propoFtion of undetecte~ cases. 
Owing to these varia~ions in the conditions of service, and many others 
to which I have no time to allude, it is not possible to do more than -give 
a very general statement as to the average percentage of such cases 
among the men admitted to our hospitals, either as sick or wounded. I do 
not think myself that this figure can have exceeded one per cent, though 
individua! results have sometimes shown a high~r propo):tion. However 

. this may be, the results of all these inquiries were most reassuring from 
the practical viewpoint from which they were instituted, namely, the quest 
of the undetected carrier. Such were found with extreme rarity, and our 
fears in relation to this potentially gqtve danger were set at rest. -

UnCletected carriers of typhoid or paratyphoid being then so very rare, 
proof of a recent unrecorded attack had to crest almost entirely on the 
results 'of a series of endpoint estimations of the agglutination-titre of the 
serum to typhoid, paratyphoid "A" and paratyphoid 'I B," respectively. 
Here acknowledgment must again be made to the method of enhanced 

'precision introduced by Professor- Dieyer, and to the facilities for its 
employment erijoyed throughout the armies, thanks to the organization 

/ and generosity of the Medical Research Council. - There could be no 
question of the very high value of the method in assisting at tbe drawing -
of correct conclusions. as to the true nature of these difficult cases. In 
many lit made a definite diagnosis simple, in most, highly probable, and 
only in a minority did it leave an element of doubt in the mind of the 
critic, if not in that of the observer himself. When the greatest force bas 
been admitted to the various criticisms which have been made upon parts 
of the Dreyer technique, it still remains beyond question that, it is a great 
advance upon older methods of agglutination measu,rement, and I may 
further bear testimony to the fact that most, i( not all ofonr pathologists 
in France came to think well of it in direct proportion as their experience 
of it increased. 

A number of interesting observations relating to the diagnosis, course, 
and treatment of the enteric fevers have been made during the war, and 
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many of these have already appeared in the medical press. MQst of them, 
however, are supposed to lie oiitside the interests of the pathologists, and 
if I venture in conclusion to allude to one or two of them it is because they 
are, in greater or lesser degree, associated with the work of the labot:atory. 

(1) Double Infections.-Cases of this nature are always of great interest, 
and _are almost always 'very puzzling until the bact,eriological proof 'of 
their true nature has bp-en established. A definite diagnosis founded 
solely upon the clinical. evidence is rarely possible and usually, at the 
best, conjectural. More definite evidence may be forthcoming from-an 

. expert consideration of the curves of the three agglutination indices; but 
here too, it is exceptional for these curves to follow a course so definite 
that a diagnosis may be accepted without reservation. There have, how- . 
ever, been instances, isolated, though in their total fairly numerous, in 
which the diagnosis has been established beyond doubt by t~e isolation 
of both germs during the course of the' illness. As far as I can recall 
every possible ,combination has been encountereil, namely, a mixed 
infection by the two paratyphoids, and typhoid associated either with 
paratyphoid "A" or paratyphoid "B." It was rare to isolate the two 
germs responsible for the double infection from tbe same source; more 
frequently one was obtained from the blood, ana the other, after perhaps 
a conSIderable interval, from the f(Bces' or the urine. The occurrence 
of such double infections in which the i'solation and identification of tbe 
two germs had made .the diagnosis certain was of great value in assisting 
the interpretation of the agglutination curves of suspected double infec
tions, and, as experience accumulated in this direction the impression waS 
formed that infections of this nature were less uncommon than had been 
supposed. The task of laboratory confirmation, however, remained a very 
difficult one owing to the fact that, in the case of men who have had 
T.A.B. vaccine, the agglutination-titres 'of their serums. are often raised 
not only against the bacillus which is the cause of their attack but against 
the others as well, though usually to a less marked degree. Still,making 
every allowance for this, cases were not uncommon in which the curves 
built up from the recorded estimation of the three agglutination indices 
were very suggestive that more than one of the group had been at work.' 

(2) Isolation of the Bacilli.-Inoculation appears to have diminished 
the chances of successful isolation,of the-bacilli from the blood at the time 
when this w~uld be of the greatest' service from the diagnostic point 
of view, I;lamely, the early stage of the fever; but every effort was made 
to secure this valuable information while it might be available, and a , 
large part of the work of our mobile laboratories behind the lines consisted L 

in making blood cultures from suspiciotis cases of continued fever in the~· 
field ambulances or casualty clearing stations. By the time a case hac1d 
been transferred down the line and had reached one of our isolatiolla! 
hospitals the chances of success from this source had greatly diminished$. 
and r.eliance had chiefly to be placed upon the more laborious methoi.!/4", 
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of isolation from freces or urine. ,These efforts, if repeated at intervals, 
were often successful in the end; but, as has been said, the final laboratory 
diagnosis had in the majority of cases in inoculated men to rest upon the 
interpretation of the agglutination curves. 

This ·influence of inoculation' in the inhibition or diminution of the 
'degree of bacteI.:iremia was illustrated 'in a striking manner on several 
occasions within my experience. On studying a series of enteric case sheets 
one would be struck by the unaccustomed frequency with which reports 
of positive blood cultures were found in those sent from a certain station 
during a certain period. On making further inquiries, usually upon 
the spot, I found that the cases in question were from a small explosion 
of enteric in some unit, usually anon-combatant one, the individuals 
of which had been sent overseas very inadequately protected by inoculation; 
and the cases in question were, I think almost without exception, in 
men who had not been inoculated. It may be added, that here, once 
again, one encountered the severe and toxic forms which it was the 
exception to _see in inoculated men. ' If further evidence on this point were 
needed, we need seek no further than the figures of the case-mortality of 
typhoid among tbe inoculated and non-inoculated respectively.' In all 
tables which I show you-and they were' not selected from this point of 
"iew-the heavier mortality among the non-inoculated will be evident. 
I may add that a similar reduction in the case-mortality of paratyphoid, 
following on the introduction of T.A.B. vaccine, is not evident, and this 
appears to be a further indication that this vaccine has had little influence 
in modifying the severity of an attack of paratyphoid in men whom it has 
incompletely protected against infection. . _ 

(3) Vaccine Treatment of Enteric Fever.-Pre-war experience had led 
, ,one to think that the early employment of therapeutic vaccine!! might be 

.of considerable value in the trea'tment of the enteric fevers. Trials of the 
method in many countries and with very wide variations both in the nature 
-of the vaccine employed and the system of dosage had, on the whole, given 
very promising results, reflected more in a substantial reduction of the case
-mortality than in a diminution of the average duration of the pyrexia. 
Our ordinary prophylactic typhoid vaccine, prepared from the now historic 
H Rawlings," had been used for treatment in several series' of cases-and 
had given very encouraging results, as" indeed, had most of the other 

, vaccines used for the same purpose. It was, however, generally felt that 
fuller information was needed on such points as the class of. case most 
suitable for its employment, the size and frequency of the doses, and the 
indications for modifying these latter' factors during the COl1l'se of the 
attack- to the greatest ad vantage of the patient. 

It was anticipated 'that opportunities for multiplying, our experience 
in this direction would not be lacking during the war, and, accordingly, a 
leaflet of instruction, containing suggestions as to' dosage, etc., was circu
Jated to all hospitals, while an appropriate dilution of the prophylactic 
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vaccine was prepared and issued in separate phials as 11 vaccine for treat
ment." ,The scope for the employment of such a vaccine, was, however, 
in actual fact, found to be greatly circumscribed, and that for a most 
gratifying reason. 'The great majority of the cases of typhoid actually 
encountered were so modified in their sev'erity, presumably on account of 
their previous prophylactic inoculation, that little additional benefit was to 
be expected from the further employment of vaccine as a therapeutic 
agent., One did not, under these circumstances, feel justified in pressing the 
method upon the officers responsible for the treatment in the case of patients 
who were obviously doing well and in a fair way to convalescence. In the 
larger isolation hospitals, however, better opportunities presented them
s~lves, especially in the earlier months of the war, when cases among non
inoculated men, were se~n 'in numbers sufficient to permit of control 
observations among those of a sufficient degree of severity. 

Systematic trials of the method were accordingly conducte~ both at 
No. 14 Stationary Hospital at Wimereux and at No. 10 General Hospital, 
R9uen. I was greatly interested personaliy in this subject, and paid many 
visits to, these hospitals while the method was being tested, examining the 
records of the cases and the lPen themselves, and having many interesting 
discussions on, the subject with the officers in clinical charge, wi~h the 
pathologists and with the consultiJ;lg physicians--in particular with Sir 
Bertram, now Lord Dawson~ who took a great interest in the trials. No 
pains were spared to make th{lse as thorough and as clear 'of interpretation 
as was possible, and the series of treated cases and of controls dealt with 
at Wimereux, in particular, was sufficiently large to form a fair basis for 
judgment. In general there resulted an agreement among the responsible 
clinicians that the favourable result~ occasionally obtained were too incon
stant, and that the method as a whole was too little under control to 
justify depe'ndence being placed upon it as a routine measure. Thatbetter 
results might have been obtained by the employment of autogenous vaccines 
is probable, but there are very obvious praticallimitations to this method, 
while that. of treatment by. the use of living cultures, as' had been tried by 
several observers with resu1t.s which they I;egarded as good is one which 
one would hesitate to advocate for general use under war conditions. In 
view of the results of these inquiries in our own hospitals, details of which 
have been put on record in the Ipedical press, the method of vaccine treat
ment was practically abandoned in France during'the later years of the war. 
Personally I do not feel that the matter can be considered as finally closed, 
and I believe that further work, directed, perhaps, towards,the detern:iina
tioD 6f those elements of a bacterial vaccine which alone are essential for 
irnmunizat,ion, may yet lead to the production of a vaccine and of a system 
for its employment capable of great therapeutic benefit in severe cases 
of typhoid and paratyphoid fever. My own examination and analysis of . 
the cases which I saw under treatment in. the various hospitals led me to 
a conclusion rather more favourable than that arrived at by my colleagues, 
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and-I find that my notes made at the time record that the general condi
tion of the patients appeared to be greatly- improved by the treatment, 
although the pyrexia was not curtailed. The incidence of severe complica
tions was also less in th'ose who.had been treated than in those who had 
not. These favourable results were noted to be most frequently observed 
in cases in men who had not been inoculated prophylactically. 

In conclusion, I would ask your indulgence for what I. feel to have 
been a sadly discursive and unsystematic lecture, particularly unworthy in 
this respect of the memory of the distinguished physician in whose honour 
it has been founded. My only excuse is that I had thought, perhaps 
wrongly, that it .would be of more general interest if I tried to touch, 
albeit lightly, on several different sides of this large subject, rather than to 
treat of a single portion in a more detailed and documented fashion. 

,. 
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