
Nov-> 1953] CHLORAMPHENICOL TYPHOID : TREU 
~ 

559 

Original Articles 

chloramphenicol in early 

diagnosis of typhoid 

ky RUDOLF TREU, M.D. (Cologne), l.R.c.p.&s- (E-)' 
L.R.F.P.8. (G.) 

fluencan ear^er communication the striking in- 
typhoV? Chloramphenicol on the course of 

Pheni i !las "3een shown. By now Chloram- 

?f cic. has been generally accepted as the drug 

fevers?1(% *n ^le diseases ?f enteric group of 

Cation' ? purpose of the present communi- 
of tv /M0 report on a series of over 250 cases 
?Ccord anc* Paratyphoid, treated uniformly 
I940. l?S to the original scheme (Woodward, 

Woodward, et al., 1948; Treu, 1950). 

War ^le. years before the war and during the 
th^^-id was common enough in Calcutta, 

Partir8 *S a general impression that after the 
inflUx10lJ India and the subsequent large 
c0llsid 

?* refugees the incidence of typhoid has 
throi, trably increased (enhanced virulence 
tUiw i 

?f populations?). Most for- 

poim/riL the introduction of Chloramphenicol 
typhoid w^h this increased incidence of 

the last three and a half years over 

Ther s have been observed in private practice. 
reja 

e has not been a single fatality. Also the 

usuaN rate has been very much below the figures 
Wr ,cited (Fairley, 1952). There have been 

A re^apses only, one relapse in paratyphoid 
tyoh ̂ ^her in paratyphoid B, yet another in 
Ga Jp and the last in Bacillus enteritidis 

Cent sePticemia, a relapse-rate below 2 per 
atiy There was, however, not one relapse in 

quite cases whose treatment had begun 

'Til 

the fiG Vas^ majority of cases were treated within 
feve 

^ ^ hours after the commencement of 

ger 
r- This may seem extraordinary as it is 

y believed that typhoid cannot be 

ove- <lSed 80 early. Local conditions here, how- 
tyJ' have led the practitioner to look out for 
tj'ig ri0ld within the first few days of any feverish 
obv-aSe' Un^ess a different diagnosis appears 

gro10Us- A typical fact of the enteric fever- 

Witi 
P observed here is that it very often begins 

j1 a shivering fit late in the evening or at 
is j ^hile the "step-ladder"-type of beginning 
10*? common. Sudden rises in temperature to 

bee anc* even 105? within a few hours have 

be 
n observed fairly often and such cases have 

diQ 11, known to be treated for malaria with 
astrous results. 

Ind" ^P*cal example was the case of an Anglo- lan male, aged 28 years who consulted me 

on a Saturday morning about a recurrent type 
of headache. He had no fever then. On 

Monday morning he informed me that late on 
Saturday his temperature had risen to 104? and 
on Sunday night to 105?. On examination he 
was quite certain that he had malaria which he 
knew from previous experience. His blood 
showed no malaria parasite, Widal reaction for 

typhoid the same day was positive and treat- 

ment was started. This patient was gravely ill 

during the next three days and most of the time 
semi-delirious until defervescence. 

He informed me later that in the house in 
which he lived someone else had fallen ill at 

the same time as he did and had been treated 
for malaria. When the actual cause of his 

disease, typhoid, had been recognized, it had 

been too late to save his life. 

The treatment, with the exception of a few 

cases who were seen late and in whom the diag- 
nosis was beyond doubt, has never been started 
without sufficiently suggestive positive Widal 
reaction. Blood-culture was positive in 75 per 
cent of the cases. In many cases, the positive 
culture-report was obtained at a time when the 
temperature had already become normal. 

Two cases, both European females, deserve 
mention in this connection. Both were seen at 
a comparatively early stage of the disease and 
the clinical picture was thought to be typical of 
enteric fever. The Widal reaction, however, was 
negative for typhoid and paratyphoid and treat- 
ment was withheld. Forty-eight hours later 
culture showed growth of Bact. enteritidis 
Gaertner. Treatment was given as usual in 

typhoid-fever, with defervescence within 3 days. 
One case relapsed after and interval of 2 weeks. 

In those few cases in whom treatment was 
started without having obtained laboratory con- 
firmation first the diagnosis was confirmed later 
on. Amongst those cases was one, a Hindu 

male, who came to me from a place, 100 miles 
outside Calcutta, on a Saturday evening in an 
obvious state of typhoid-fever delirium. He 
was said to have been ill already for 10 or 12 
days. The blood-sample, taken before starting 
treatment became ha>molysed, and therefore 
another sample had to be taken on Monday, 
forty hours after the beginning of treatment, 
while fever was still high. Blood culture was 

positive for S. typhi, though for 40 hours a high 
blood concentration of Chloramphenicol had 

already been maintained. The temperature fell 
to normal on the 3rd day of treatment and one 
day later this patient had the severest 

haemorrhage from the bowels of this series. He 
survived without relapse. 

The standard of treatment was: in adults, 
unless they were grossly underweight, 3G load- 
ing dose, followed day and night by .5G four- 
hourly as long as fever persisted. Thereafter 
5 days 1.5G per day. The results of this short 
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course of treatment are so satisfactory that no 
prolongation of the treatment could be more 

efficacious. 

Only occasionally the dose had to be increased. 
In one case of paratyphoid A?abrupt beginning 
with shivering during the night; Widal positive 
next afternoon; standard treatment started 
within 24 hours from the beginning of the fever; 
culture later on positive?the temperature rose 
to 105.8? forty-eight hours after commencement 
of treatment. With doubled dosage the tempe- 
rature was forced to near normal within another 

forty-eight hours. No relapse. 

There has not been a single instance in which 
these comparatively massive doses of Chloram- 
phenicol have produced symptoms of collapse 
or shock or an increase of toxaemic symptoms. 
There has been no necessity for the use of ana- 
leptics because of Chloramphenicol, even in 
cases where the temperature fell to nomal quite 
rapidly. 

There have been no serious by-effects of 

Chloramphenicol apart from occasional diarrhoea. 
The appearance of a red tongue has not been 
as frequent as is stated in the European litera- 
ture. Statistical data on this point are not 
complete, but the impression has been through- 
out that in such a mixed assembly of patients, 
comprising Europeans of almost any nationality, 
Indians of most diverse origin, Anglo-Indians, 
Chinese etc., the European element was more 
predisposed to this complication. It has been 
a routine treatment to add Vitamin B-complex 
to the diet. 

Under the special circumstances of Calcutta 
the experiences of the last few years have 
shaken the belief in the efficacy of typhoid im- 
munisation very thoroughly. At least 50 per 
cent of the European patients had their last 

typhoid inoculation within a year before they 
fell ill. In many cases the immunisation had 
been done only a few weeks to a few months 

prior to the beginning of the disease. As a 

curiosity one case may be mentioned who fell 
ill about six hours after a TABC injection. 
When seen 48 hours later there was a strong 
suspicion that he was suffering from typhoid, 
confirmed by blood culture later. More than 
70 people inoculated at the same time remained 
unaffected. 

It is not intended to discuss here the immu- 

nological problems of typhoid but it has to be 

clearly stated that at best immunity against 
typhoid infection can only be relative and will 
be broken through if the infection is massive 
enough. We do not know for certain how many 
people remain protected and do not fall ill after 

being infected. However, the examples of 

typhoid disease, starting within a few months 
after a full course of inoculations, whether done 
here or abroad, are now so numerous that it is 
hard to believe that they are only the exceptions 
to the rule. 

Vi o 

There is the history of a young American 
consulted me with slight fever which Pr0 
next day to be typhoid. By then his temp i 

ture had risen to 103.2?, but the fever ^sver- oVinrf. wifVn-n a r? rvf.Vi ni? fwDnHr-fmir Vim ITS. ?N^ p short within another twenty-four hours. iN^ 
theless after this extremely short attacK 

typhoid he lost his hair, just as in former 
days 

people sometimes did after the l?ng-laS^^)- 
fever. He had acquired his typhoid by 
ling in the dark into a water-trough. He 

been inoculated at home two months bet 

falling ill. 

Or the case of the boy, aged 12 years, ;Vjl0 
came from Great Britain to visit his par.en a' 
after having been duly inoculated. Within ^ 
few weeks he acquired typhoid, his mother 

I 
^ 

ill with typhoid two days after him. The cO1 

had been in the house eleven years, but a Jl-WVA WVU11 111 1/11V XIV/VjlVy ? V/ll J UMJlUj -1 

months before a new house servant had be 

engaged. Soon, after joining the household 
became ill, but was well after a few days. Sot13 

time later the cook fell ill in a similar manne 
? 

After mother and son had recovered, both c? 
and the other servant were found to be carrier 

? 

A young European, whose fever was treated 
for nearly three weeks as malaria until typno1 
at last was diagnosed, but who at least by tn? j 
should have had the benefit of having been \- 

long enough to acquire immunity, fell ill agal 
with fever 5 months after having recovered fron 
the previous attack. Typhoid was proved ^ 
blood-culture. Source: the house-servant 
shown to be a carrier. 

Though it is true that typhoid becomes rare 
after the age of sixty, exceptions are not so n11' 

common. An Anglo-Indian patient, male, age 
64 years, acquired a paratyphoid A, proved W 
culture, followed by a fairly stubborn relapse* 
.The whole family was at once inoculated 
typhoid and paratyphoid, but within a year h1? 
wife, also over sixty years of age, fell ill wit*1 
paratyphoid A. Undoubtedly there was a carrie1 
in this house, but his indenty could not 
established. 

Or the case of a young European who aftel 
inoculation in England travelled to India by sea- 
Within a few days of his- arrival in India he 
ill with typhoid. He had not been here louj? 
enough to have acquired the disease in thlS 
country and it was probably some lemonade in 
Aden which caused his enteric infection only a 
few weeks after inoculation. 

In four instances, two of paratyphoid, two of 
typhoid, all four confirmed by culture, it was 
observed that during defervescence the patients 
felt nauseated. For a day or so this was believed 
to be caused by Chloramphenicol. The real 
cause of the sickness became apparent when 
jaundice supervened. The impression was that 
the typhoid had activated a latent virus-infection 
which took the typical course of a fairly mild 
infective hepatitis in every case. The positive 
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?oa-culture in these cases excludes the in Letati?n of the preliminary fever as the nrs 
pf hepatitis. The diagnosis of 

exci^tis caused by typhoid can, of course, no 

Jhe of those paratyphoid cases with subsequent 
t ^diee presented a contact-infection fr0 ;? husband who had nursed her during a compara 
vjr^y therapy-resistant paratyphoid B m , 

" 

X* he fell ill within less than two weeks 
his wife was convalescent the suspic 

qT1(i Par%phoid B was confirmed without delay an Fitment. ?J 

acquiring the disease 

Paratv^i? -cases> on? ?f typhoid, the other of 

^oodn^01^ bacteriologically proved, whose 

had } ^nstituted. Both, husband and wife, 
year ^eir typhoid inoculations within a 

In 
Parai 

ties0d;runt initially had been without abnormali- 
Horrn l temperature did not become quite 
contirT High doses of Chloramphenicol were 
Sever Until after a few days both developed 
fevere ar^a?ks of the anginose type of glandular 
Was s Pa*n anc^ discomfort in both cases 

Was JlVere> and continuation of Chloramphenicol 
tin? + as ^ was inffective. It is interes- 

swelli 
? no^e that in both cases there was typical 

This ?f the spleen during their typhoid fever, 
at a ,s.Weiling was already considerably reduced 
eniar U?e when the cervical glands became 

accent ] 
^ the only logical explanation is 

fever ? 
those two cases the typhoid 

oCUsi a?tivated a latent infection of mononucle- 
of a^so must be recognized that full doses 

SW ramPhenic?l had not been effective in 

essing such infection or altering its course. 

Discussion 
Th 

have 
6 

exPeriences of the past 
Chl0r Confirmed that the introduction of 

enter,amPkeruc?l into the treatment of the 

fundi0 ?rouP of fevers has altered the prognosis 
there rileil^a^y* The fact that in over 250 cases 

rxiorg 
^Vas n one fatality is gratifying enough; 

?Utio?yer Chloramphenicol has changed the whole 
disea? -?^ typhoid to such an extent that this 
a? anSe.> if treated early enough, can be regarded 
duraf ln^ection of a definitely foreseeable short 
and \l0n' Many cases have lasted only 48 hours 

result normal and well at the time when the 
\Yjth a. positive blood-culture was received. 

Quite ^rowin& experience it was felt that it was 

r*?t o 
*n every case predict with assurance 

Patien y a favourable outcome but also that the 
Was Would hardly feel seriously ill before he 

treat?j ^.e way to recovery. In all those cases, 

^en within the first 72 hours there has not 

catio 
?ne instance in which any of the cornpli- 

(leVejQS typhoid seen in former years could 

the^j^? respect the present series differs from 

had i?ati?ns originating from hospitals which 
^henr+v,e^ve^ ^eir typhoid-patients at a time 

the disease had lasted already a week or 

more and in whom Chloramphenicol could not 
prevent haemorrhage or perforation though it 

did shorten the duration of the fever. An early 
diagnosis of typhoid is therefore now much more 
important than it was previously when no specific 
treatment was available. Admittedly, conditions 
prevailing in Calcutta, where the suspicion of 

typhoid is always present, have been favouring 
an early diagnosis. 

Another, very important observation must be 
emphasized, the complete absence of relapses in 
cases where treatment was begun within the first 
three days. Marmion (Personal communication) 
reports 28% relapses, and Frank et al (1951) 
postulate that Chloramphenicol may even 

interfere with formation of immunity and they 
like Marmion have adopted additional injections 
of typhoid-vaccine in order to reduce the number 
of relapses. These authors also have continued 

administration of Chloramphenicol rather longer 
than has been done in the present series. They 
have dealt with patients who came under treat- 
ment while in a more advanced state of the 

disease. The relapse-rates are, therefore, not 

strictly comparable, but the fact remains that 

Chloramphenicol, if started very early, reduces 
the relapse-rate to insignificance. 

Since Chloramphenicol has been used exten- 
sively in the treatment of typhoid the consensus 
of opinion is that its specific action on the 

Salmonella group of bacteria is beyond doubt. 
Its action appears to be rather bacteriostatic 
than bactericidal. It is established that its 
effects in the carrier state are negligible and it 

appears that, on average 2 to 3 days are re- 

quired, sometimes more, to suppress the infec- 
tion sufficiently for the defence forces of the 
human organism to deal with the invader. If 
treatment is interrupted too early, and this has 
been observed occasionally when the supply of 
the antibiotic had run out, recrudescence of the 
fever may take place. However, if Chloram- 

phenicol is continued for 5 days ""only after 
defervescence, the experiences reported here tend 
to show that within this period the body has 
dealt with the remaining bacteria sufficiently to 
prevent a relapse. That, at least, applies to 
those cases whose treatment was started within 
the first 3 days. Why did none of them re- 

lapse? Obviously, they had much less time to 
develop immunity than those patients whose 
treatment was started at a later stage and who 
should have developed immunity during their 

prolonged period of illness. But experience in 

typhoid has always shown that it is a disease 
which, after having taken its full course, will 
nevertheless relapse in a fairly high number of 
cases, and recent experience only proves that 
this tendency to relapse remains in those cases 
who have been ill for some time before being 
given Chloramphenicol. If there has been no 
relapse amongst about 200 cases treated quite 
early it is obvious that for the prevention of a 
relapse other factors than immunity must be 

operative, which these early cases cannot have 
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acquired to the same extent. It would be more 

logical to assume that in prolonged typhoid the 
bacillus often acquires a certain amount of 
resistance to the defensive forces of the host, 
while in a very short bout of fever there has 
not been enough time for this and that therefore 
the defensive mechanism of the body can eli- 
minate the infection without possibility of re- 

lapse. Continuation of Chloramphenicol beyond 
5 days after defervescence, as recommended by 
Lakin (1951) is therefore in all such cases not 

required. 

The experience gained in connection with the 
number of patients who acquired enteric fever 
within weeks or months after a full course of 

typhoid vaccine injections allow justifiable 
doubt in the complete efficacy of this procedure. 
My own observation of renewed infection after 
5 months and the observation of Frank et al. 
of 3 typhoid attacks in the same patient within 
one year may be interpreted as insufficient 

ability of certain individuals to develop immu- 
nity. But both patients lived in close contact 
with a carrier and their histories may indicate 
that there is no complete immunity in typhoid 
which cannot be broken through by a sufficiently 
virulent and massive infection. 

Summary 

Within the last 3^ years over 250 cases of 

typhoid and paratyphoid infections have been 
treated with Chloramphenicol without a fatality. 

The relapse-rate in the whole series was below 
2 per cent. 

The vast majority of cases was treated within 
the first 72 hours of the disease. There has 
been no relapse amongst those cases treated so 
early. ? 

There has been none of the typical typhoid 
complications amongst the cases treated very 

early, though in many it was obvious that the 
infection was highly virulent. 

It does not appear that Chloramphenicol in- 
hibits formation of immunity, provided treat- 
ment is begun very early. 

Typhoid-immunisation as practiced to-day 
gives no reliable protection in cases who are ex- 
posed to virulent infection. 

It has become possible to shorten the dura- 
tion of typhoid to a few days. If typhoid is 

recognized and treated early enough with suffi- 
cient dosage of Chloramphenicol it has ceased 
to be even potentially a serious disease. 
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. . . Editorial Note. To the questions raised by ^ce 
the futility of the inoculation and the early appea . 

of the agglutinins, the author has replied as follow 

The typhoid vaccine used by me and by .fle 
other physicians here was the standard Y30 
made by Bathgate & Co, and also Bengal V? 
nity. Occasionally I have also used the 
cine prepared by the Government ^a ?ere 
tory, Kasauli. Amongst my patients_ \ 

many who had prior to coming to India 
1 

j 
culations abroad. The name of the makei 
could not give you now. 

^ 

My observations cannot leave the slig^? 
doubt that failure of the vaccine to give ^ 
factory protection must be recognised. 1 

r 
very well aware of the fact that these 
tions are greatly at variance from these & $ 
by the armies in two world wars, but it aPPeind 
that lately also the British army has ^ 
good reasons to doubt in the value of typ'1 ?, 

immunisation. There have been far too j 
typhoid cases in the troops in Egypt, aDjL(l 
have been told that research is going on to 

& 
^ 

the reason for this failure. New methods 
vaccine preparations are, as I have heard, bel 

developed. 

The very high percentage of our cases Pr0^g 
by positive culture in those inoculated ^ 
cannot be disregarded. I have come to the # g 
belief that the protection given by the vacCliete 
obtainable at present is not nearly as cornp ^ 
as I have been taught and accepted until e' 

perience has been otherwise. 

It is quite true that I have also been ^?0f 
that agglutinins appear not before the end 
the first week of the disease. Many years ajje 
I would hardly have thought it worth y ̂ 
having a Widal test done during the first d^ 
of illness. When I had learnt that a PoSl .rg 
test can be obtained during the first 24 h? ? 

of clinical disease, and when I had this eXPfad 
ence confirmed in many hundreds of cases, I j1 flf 
to change these views too. Again, the prool J 
the correctness of the Widal test was obta1^ 
in such high percentage of positive cultures ̂ ,e 
one has to accept the occurrance of a P?sl a 
Widal in the first days of disease as a ^ 
Actually, I find it quite easily explained ^ g 
with good technique the Widal is positive 
early as that. Before the disease manifests 1 

self clinically there has been sufficiently 1? 
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^cubation time to allow the development 
of a 

Positive titre. I have the feeling that all 
to 

often the positivity of the titre is 
in some Y 

or other regarded as a measure of 
mimu ? 

T^at. of course, has been accepted becau 
have no other means of assessing imm y 

gainst typhoid. However, I am convinced 
that 

ln}munity against typhoid has very 
little to 

w]th a positive Widal reaction, or 
the Pre^ce 

01 agglutinins. If the presence of agglutinins 
Were to indicate immunity no typhoid case, < 

a disease lasting over weeks and having 
ie 

a high Widal titre, could possibly relapse. 
in< 

^ere fact that so many typhoid cases 
have r 

laPsed in the pre-chloramphenicol-days and 
elapse now, after chloramphenicol, 
fonder what immunity in typhoid really 

' 

Quite certainly those cases I have been 
a 

, 

?ut short within a few days only had very 
n 

less chance to develop 
" immunity, 

> 

but not on 

them relapsed. Only those did in 
whom the 

disease had already lasted more than a 

days. 
Lastly: If one of my patients who has gone 

through an attack of typhoid, lasting,3 
weeKs, 

before I saw him at that time, couP 
after exactly 5 months only being again 

m 

oy his bearer who was than proved to 

carrier, one may justyfiably wonder what 
imm - 

n^ty in typhoid really means. 
I am well aware of the fact that the 0kse?p 

,lQns on which I have reported 
in my pap 

do not all fit into the accepted concepts ? 

^ever the less, the observations have been 
m , 

a^d if they run to some extent counter 
to p 

Vlously accepted conceptions, I feel 
that 

c?nceptions need modifications. 
. Opinions on these questions are invited from expeits 
m Preventive Medicine and Bacteriology. 


