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T h e W a s s e r m a n n has been s u p p l e m e n t e d by t h e use of Noguch i ' s Luet in , a 
skin t e s t for syphi l i s . A r e p o r t on t h e s e s tud ies would consume a con­
s i d e r a b l e t ime and would be chiefly of i n t e re s t to the serologis t . T h e s e 
n u m e r o u s t e s t s should be m e n t i o n e d , however , because of the i r g r ea t aid 
in s e c u r i n g correc t d i agnos i s in doubtful cases and as a m e a n s of con­
t ro l l ing t r e a t m e n t . 

Leav ing the sub jec t of syphi l i s r a t h e r ab rup t ly , 1 will men t ion ve ry 
briefly the w o r k clone in the s tudy of typhoid i m m u n i t y produced by t h e 
use of v a c c i n e s m a d e from t h e typhoid baci l lus . As a n o t h e r paper on the 
p r o g r a m cal ls for a d i scuss ion of t h e s a m e subject , I sha l l touch upon th i s 
but briefly. 

T h e o c c u r r e n c e of typhoid a m o n g the insane is a l w a y s a source of w o r r y 
to t hose who bea r the r e spons ib i l i t y for the care of t he se un fo r tuna t e s . T h e 
a p p e a r a n c e of typhoid in i n s t i t u t i o n s for the i n sane is not infrequent , and 
is in par t the n a t u r a l resu l t of d r a w i n g pa t i en t s from a l a rge d is t r ic t whe re 
the d i sease is s o m e t i m e s only too common. A m o n g o t h e r m e a n s of infect ion 
we w e r e convinced t h e r e were typhoid ca r r i e r s a m o n g t h e i n m a t e s . In the 
fall of 1912 we s t a r t e d the work of v a c c i n a t i n g the en t i r e ins t i tu t ion aga ins t 
typhoid , and a t the s a m e t ime b e g a n t h e s tudy of blood c h a n g e s produced 
by the vacc ine . 

At tha t Lime it was most p r ac t i ca l to vacc ina t e a few hundred pa t i en t s 
a t a t ime , t hus c o n s t a n t l y d e c r e a s i n g the n u m b e r u n v a c c i n a t e d , but for a 
c o n s i d e r a b l e per iod l eav ing some who had not rece ived t r e a t m e n t . Dur ing 
th is per iod 18 cases of typhoid occur red , but not a s ing le one of the 18 was 
a m o n g those who had been v a c c i n a t e d . T h e f i r s t vacc ina t ions were done 
in the fall of 1912, and s ince then over 2,200 p a t i e n t s and employes have 
received this p ro tec t ion , but up to the p r e s e n t no typhoid has occur red 
among t h e m And yet a m o n g the compara t i ve ly sma l l popula t ion of un-
p ro t ec t ed , who were l iv ing unde r the s ame cond i t ions as those vacc ina ted , 
18 cases occu r r ed Typho id c a r r i e r s w e r e located and isolated. T h e s tud ies 
of blood c h a n g e s were u n d e r t a k e n in ( 'e laborat ion wi th the w o r k e r s in the 
S t a t e Board of H e a l t h l a b o r a t o r i e s , and cons i s ted in t h e examina t ion of 
over l.uuO blood) s p e c i m e n s . It was d e m o n s t r a t e d t h a t in 94 per cent of the 
ca se s vacc ina t ed t h e r e was ev idence of i m m u n i t y from typhoid as judged 
by the Wida l r e a c t i o n s be ing p r e s e n t in the blood 

Typho id fever has a s i s t e r d i sease , para- typhoid , wh ich acts very much 
like typhoid, but is caused by a different bac t e r i a . T h e immuni ty a g a i n s t 
typhoid did not a lways provide i m m u n i t y a g a i n s t para- typhoid , which would 
of course h a v e been des i r ab l e . Th i s caused us to c h a n g e our former pro­
c e d u r e s l ight ly . S t r a i n s of the typho id baci l lus and also para- typhoid bacil­
lus w e r e s e c u r e d from p a t i e n t s a t our i n s t i t u t i on and a vacc ine m a d e con 
t a i n i n g bo th o r g a n i s m s . Th i s is now be ing used in p lace of the typhoid 
vacc ine in the belief t h a t p ro t ec t i on will be afforded a g a i n s t both d i seases 
in th i s m a n n e r . 

At the p r e s e n t t i m e we a r e d e p e n d e n t upon our own l abo ra to r i e s for 

the m a n u f a c t u r e of v a c c i n e s , m a k i n g of blood e x a m i n a t i o n s , loca t ing of 

t yphoid c a r r i e r s , e tc . 

I wish to t h a n k t h e c h a i r m a n of the p r o g r a m c o m m i t t e e and also the 

o t h e r m e m b e r s for the kind inv i t a t i on to p r e s e n t a p a p e r at Litis ga the r ing . 
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E X P E R I E N C E S W I T H T Y P H O I D COVERING A P E R I O D OF TWO YEARS. 

E. H. Trowbridge, M. D., Assistant Superintendent, School for Feeble-
Minded and Colony for Epileptics. 

For conven ience of d iscuss ion, the following h i s to ry of our exper ience 
with typhoid fever, is divided into t h r e e p a r t s , the first part covering the 
t ime from the a p p e a r a n c e of typhoid in the ear ly sp r ing of 191-1 till the 
a d m i n i s t r a t i o n of the typhoid p rophy lac t i c was comple ted ; the second part 
cover ing our mill; born ep idemic , and the third par t , from the subs idence of 
this ep idemic to the p r e sen t t ime. 

Typhoid fever a p p e a r i n g in our in s t i tu t ions is of se r ious impor t because 
of the ex i s tence of the fol lowing cond i t i ons : 

1. Actual con tac t is f requent , due to close assoc ia t ion and grouping; 
of the i n m a t e s on grades or wa rds . 

2. Hand- to -mouth infection is likely, as menta l ly deficient people a re 
not a lways of cleanly hab i t s . 

3. Food con tamina t ion oceans readi ly as the major port ion of its 
p r epa ra t i on , and serv ing is pe r fo rmed by the i nma te s 

•1. Milk con tamina t ion is apt to occur, as the mi lk ing, care of cows, etc., 
is per formed genera l ly by the i n m a t e s . 

5. Whiter c o n t a m i n a t i o n is poss ib le , depend ing upon i ts source, and 
(he me thod of sewage disposal . 

6. Con tamina t ion by m e a n s of the house-fly is ap t to occur dur ing fly 
season . 

As soon as a clinical d iagnos i s of typhoid fever was m a d e on a male 
pa t ient admi t t ed to the hosp i ta l in Feb rua ry , 1914, inves t iga t ion wa.s s ta r ted 
immedia te ly for the source of infect ion. House-fly infect ion was readily dis­
missed, due to the season. T h e w a t e r supply and sewage disposal were in-
ves t iga ted . Tes t s made on the w a t e r supply samples gave nega t ive finding 
and sewage con tamina t ion found imposs ib le . A t ho rough examina t ion of our 
milk supply was then m a d e w i t h o u t posi t ive resu l t s . 

O the r eases a p p e a r i n g on the s a m e and ad jacen t g rades , the conclusion 
was reached that we were dea l ing wi th a ca r r i e r or ca r r i e r s . To detect the 
carr ier , blood spec imens were t a k e n for Widals of all on the grades where 
clinical cases had developed. O t h e r cases a p p e a r i n g a l i t t le later in other 
bui ldings (and there being no c o m m u n i c a t i o n excep t poss ibly through food 
con tamina t ion in the genera l k i t c h e n ) , the decis ion was reached to have 
Wida l s m a d e on eve ryone in the ins t i tu t ion , those hav ing to do in any 
way wi th the p repa ra t ion of the food be ing t aken first, A total of 1,60.1 
Wida ls were made , wi th the r e su l t tha t 26 or 1.62 per cent, have a posit ive 
react ion and 8 or .19 per cent an a typ ica l reac t ion , the balance being 
nega t ive . Repet i t ion of the Wida l s on the 8 a typ ica l gave 2 positive and 
6 nega t ive resu l t s . 

A thorough inves t iga t ion of the persona l his tory, before and since ad 
mission to the ins t i tu t ion , of t hose showing a pos i t ive Widal th rew but 
l i t t le l ight upon the s i tua t ion , excep t in that of four cases , which gave a 
hisory of being t rea ted for en te r i t i s dur ing the pas t few years . 
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Eight cases out of 28 giving a positive Widal developed clinical typhoid, 
and these, with the other cases, were immediately isolated and the regular 
precautionary measures for the prevention of spread of infection instituted. 
Specimens of urine and feces for isolation-tests were taken and made as 
rapidly as possible, with the result that we found 6 cases passing typhoid 
bacilli in their excreta. Of this number the bacilli were isolated from the 
feces in 4 individuals and from the urine in 2. In one other case a paraty­
phoid organism was isolated from the feces. 

In the meantime inoculation of all other individuals with the typhoid 
prophylactic was being rapidly carried on. The usual method of administra­
tion was used except that we gave 10 minims at the first injection instead 
of .5 c. c. and 1 c. c. at the second and third injections, The arm was painted 
thoroughly with iodine and the needle sterilized from time to time in car­
bolic acid. In this manner 1,520 individuals were inoculated without infec­
tion developing. 

Inoculation with the prophylactic was begun on May 30th and brought 
to a successful conclusion on June 25, 1914. No marked serious after-effects 
were noted. In the majority of cases we found that a marked local reaction 
developed in from four to six hours, lasting from two to three days. In 
quite a few cases constitutional symptoms, grippe-like in nature, with 
slight temperature rise, appeared within forty-eight hours, subsiding in 
from two days to a week. 

Widals were made ten days or later following the third inoculation in 
1.390 cases Of this number 477 or 34.3 per cent gave a positive reaction, 
265 or 19 per cent an atypical, and 648 or 46.6 per cent a nej+ative 
reaction. To determine at what point during treatment the Widal reaction 
became positive, Widals were made on 127 individuals at ten-day intervals 
following each inoculation, with the following result: 

F i r s t S e c o n d T h i r d 
I n o c u l a t i o n I n o c u l a t i o n I n o c u l a t i o n 

N u m b e r g i v i n g p o s i t i v e r e a c t i o n 12— 9.4% 67—52.7% 37—29.1% 
N u m b e r g i v i n g a t y p i c a l r e a c t i o n 9— 7 % 15—11.8% 22—17.:!% 

N u m b e r g i v i n g n e g a t i v e r e a c t i o n 106—83.5% 45—35 % (35—53.5% 

In reviewing these results it is noted that the positive and atypical 
reactions begin appearing following the first inoculation, increase following 
the second, and the positive decrease about 50 per cent following the third. 
Why this variation should occur is not definitely known. In a recent paper 
by Dr. Buriingame on their experience with the prophylactic at. Fergus Falls, 
this variation in the Widal reaction is clearly shown. 

At the completion of the prophylactic treatment the patients having 
shown a positive Widal and the known carriers, were returned" to their 
respective grades. This was the latter part of June, and the institution 
was free from typhoid until about the middle of September, when several 
patients were admitted to the hospital with symptoms somewhat resembling 
those of typhoid fever. As these patients had been previously inoculated, 
a diagnosis of typhoid fever was not justifiable without a more thorough 
investigation. 

The State Board of Health, upon request, kindly lent us their assistance. 
Blood cultures taken from twelve individuals resulted in the finding of the 
bacillus typhosis in one instance. This same patient had given a positive 
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Widal reaction following the use of the prophylactic and also after the onset, 
of the disease. At necropsy typhoid ulceration was found in the ileum, thus 
verifying the nature of the infection. 

Specimen of the feces and urine were collected and examined, the 
bacillus typhosis was isolated in two cases and the bacillus paratyphosis in 
three. Widals were made at intervals during the course of the epidemic. 
Of the 46 patients examined, 39 gave positive Widals, 1 gave an atypical, 2 
gave agglutinations with the bacillus paratyphosis, and 3 remained negative 
although manifesting clinical signs of typhoid fever. 

The typhoid occurring in separate buildings, scattered over a wide area, 
made it possible to dismiss the previous carriers as a source of infection 
and to focus attention on the food, milk and water supply. No carriers were 
found among those concerned with the preparation and distribution of the 
food, and water contamination was quickly dismissed as in the previous 
outbreak. 

Investigation of the conditions existing at the dairy disclosed the fact 
that the dairyman had an ambulatory case of typhoid. The dairyman's 
wife was ill at the time; her symptoms were of an indefinite nature and a 
subsequent Widal was found to be positive. Neither the dairyman nor 
lbs wife had previously received the prophylactic treatment, A milker, one 
of the inmates, had been removed to the hospital a few days previous to 
the investigation at the dairy, and after a prolonged prodomal stage de­
veloped clinical typhoid fever. He had returned recently from a short 
vacation in an adjacent town where he no doubt contracted the disease. 
The daily association of the dairyman and his wife with this milker in­
dicate!; that he was the original source of infection. 

Precautionary measures were immediately instituted. The dairyman 
and his wife relieved from duty, and all the milk was sterilized during the 
following four weeks. Milk formed part of the diet of every individual 
who contracted the disease. After the inoculation period of twenty-one 
days had passed, new cases ceased to develop, showing conclusively that 
the milk supply was the source of the epidemic. 

A total of 57 cases in this epidemic were diagnosed as clinical typhoid. 
Of this number 46 were inmates and the remainder employes. Only one of 
the employes had received the prophylactic and three of the inmates 
were uninoculated. 

It is worthy of note that many of the classical symptoms of typhoid, 
such as enlargement of the spleen, rose spots, epistaxis, and abdominal 
tenderness, were absent in most cases. However, the course of the disease 
did not appear to be appreciably shortened. The mortality among the 
vaccinated was 9.1 per cent or less than one-half of that occurring among 
the unvaccinated which was 23 per cent. 

The cause of an epidemic of this nature so shortly after the completion 
of vaccination with the antityphoid vaccine is a subject for further dis­
cussion. Various reports submitted by recent, investigators who have had 
vast experience in the use of the prophylactic, show that it is not an un­
common occurrence for typhoid fever to develop among a certain proportion 
of vaccinated individuals. 
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The use of the vaccine by the Germans in 1914 in the Herero campaign 
in Southern West Africa resulted in a diminution of the occurrence of cases 
among the vaccinated to about one-half as compared with the unvaccinated. 
The mortality among unvaccinated was about four times as great as among 

the vaccinated. 
Figures computed by Col. R. H. Fieth covering the first six months 

of the year 1911 relative to vaccinated soldiers in India, show that the case 
incidence for typhoid was approximately five times greater among the un 
vaccinated than among the vaccinated. 

In a recent article published by Sinnhuber at Berlin, he gives the 
history of preventive vaccination against camp diseases in the present war, 
and relates that of 144 typhoid cases in his service among the soldiers 
55 of the men had been vaccinated against typhoid, and 2 of them died: 
in one the disease was of a peculiarly malignant type. 

In a recent article Frederick F. Russel, U. S. A., gives the remarkable 
results obtained by the use of the vaccine in the United States Army during 
the past six years. The death rate has fallen from .28 per thousand ill 
1909 to zero in 1913. No doubt these" extraordinary results were in part 
due to the fact that camp sanitation was greatly improved and the chance 
of infection reduced to a minimum. 

In the epidemic under consideration about one-half as many cases 
occurred in the vaccinated as in the unvaccinated, and the mortality among 
the vaccinated was less than one-half that among the unvaccinated. No 
doubt the proportion of cases among the vaccinated individuals would have 
been greatly reduced were it not for the fact that the milk which was the 
source of infection was saturated from day to day with typhoid bacilli. 

The following is from a letter of Mai. Frederick F. Russel referring 
to a recent article published in the Journal of the American Medical Asso­
ciation giving a history of this epidemic: "You have, it seems to me, in­
dicated the most interesting point in your conclusion number six. We 
know, of course, that the prophylactic prevents infection from the average 
dose of infectious material, but I have always doubted if it would protect 
against an excessive dose, such as occurs in milkborne epidemics. 

"In the army we are practically free from infections from that source; 
soldiers use very little milk and that is either canned or from dairies under 
our own supervision." 

The following deductions were reached after a careful study of this 
epidemic: 

1. Typhoid fever may he contracted by individuals who have received 
the prophylactic and who subsequently show a positive Widal. 

2. The course of the disease is not appreciably shortened in vaccinated 
individuals. 

3. The mortality is markedly reduced among protected persons. 

4. Protected persons having typhoid fever fail to give many of the clas­

sical symptoms of the disease. 
5. The development of paratyphoid is not prevented by the use of the 

typhoid prophylactic. 
6. The degree of immunity conferred by the prophylactic in some 

cases fails to prevent the development of typhoid when the individual has been subjected to repeated exposure. 
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7, The Widal reaction as a criterion of the presence of immunity is of 

uncertain value. 
The institution again remained free from typhoid until the middle of 

June this year, when three inmates were admitted to the hospital within 
a few days of each other with clinical symptoms of typhoid. Within a short 
period of time we had nine cases develop the disease. Of this number eight 
had had the prophylactic a year ago. Seven of them had given negative 
Widal reactions and one a positive following its use. As the State Board 
of Health, due to lack of funds, was unable to prepare Widals of isolation 
tests, none were made on these cases. Three of them died and, one coming 
to necropsy, typhoid or paratyphoid ulceration of the ileum was found. 

As these cases all came from two adjacent grades where inter-comnuni-
cation is more or less common, we immediately traced its origin to that of 
a previous known paratyphoid carrier found in our original epidemic. The 
removal and isolation of this individual and all other known carriers im 
mediately stopped the occurrence of new cases, showing" definitely that these 
were contact or carrier cases. 

The occurrence of typhoid from carriers in this case no doubt gives 
evidence that the immunity-giving power of the prophylactic in a certain 
proportion of individuals is beginning to wane in a little more than a year's 
time from its administration. Further, an individual once proven a typhoid 
carrier is always to be reckoned with as a menace and probable danger to 
his associates. This is shown clearly by our experience, by the example 
of the well known "Typhoid Mary," and by the history of the typhoid car­
rier H, 0., a sailor, so ably reported by Dr. Wilbur A. Sawyer, who has 
been in touch with him since 1907. Dr. Sawyer's summary in his last report 
on this case is worth repeating: 

1. "Although frequent examinations of the feces of the typhoid carrier 
H. O. gave negative results for four months after he had been treated with 
autogenous typhoid vaccine, he infected three persons when subsequently 
released from quarantine on parole. The total number of persons infected 
by this carrier is thirty, including five who died. 

2. In a further attempt to cure this carrier, the gall-bladder and its 
ducts were removed surgically, but the typhoid bacillus was found in the 
feces several tunes after the operation. Examination of the gall-bladder 
showed that it was normal and that its contents were free from typhoid 

bacilli. 
3. After fifty-one successive examinations of feces during a period of 

fourteen months, all with negative results, the typhoid bacillus was isolated 
from the stomach contents containing bile. 

4. Certain typhoid carriers are unusually dangerous and must be 
controlled by quarantine or other adequate supervision." 

In closing, I will say that we as institution physicians owe all the pro­
tection that it is possible to give to these unfortunates in our care. If 
we wish to erase typhoid from the list of ever present and often fatal 
diseases with which we have to contend, I would suggest that the typhoid 
prophylactic be given as a general routine upon the admittance of all new 
patients, repeated every two years, and all known carriers isolated 


