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This problem formed a part of the research 
work carried out on ' Study of prolonged pyrexia 
cases 

' 
at Sir H. N. Hospital, Bombay. It is 

a fact that in general practice most of the cases 
are diagnosed as typhoid on the strength of 
Widal reaction alone, and other methods are 

rarely resorted to. This stresses the value of 
the Widal reaction in clinical medicine as far 
as diagnosis and prognosis are concerned. At 
present we do not know much about the signi- 
ficance of its variations and fluctuations met 
with during the course of the illness. I do not 
intend to discuss the serological aspects of this 
test and factors influencing it, but I will 
reproduce my findings on this study about its 
clinical value. 

Seventy-five 
_ 

cases of typhoid fever were 

studied in detail. Clinical, bacteriological, serol- 
ogical and therapeutic study was carried out. 

Widal reaction, blood, urine and stool cultures 
and examinations were done once every week 
throughout the illness. These patients were 

examined clinically every day. In this paper 
I intend to present only the findings on 

1 
Widal 

reaction test' and conclusions drawn from this. 
There are many queries arising about this test. 

Many questions are put by students, under- 

graduates and post-graduates. Answers to these 

questions are not always easy. Some of the 

queries are as follows :? 
1. What titres in Widal test should be con- 

sidered as absolutely diagnostic for typhoid 
fever ? 

2. What modifications occur in titres if a 

patient is previously inoculated with T.A.B. ? 
3. Which agglutinin is more diagnostic, 

' 0 
' 

or 1Hand what are their individual signi- 
ficance and value ? 

4. Do the titres of ' 0 ' and ' H ' agglutinins 
vary or fluctuate in subsequent weeks ? If so, do 

they undergo similar fluctuation or independent 
of one another ? If such variations occur, what 
is their clinical significance ? 

5. Are these variations, fluctuations, etc., of 
any value in forecasting the course of the disease, 
and prognosis in a patient ? 

6. Is it possible for the agglutinins not to 
appear at all in blood, in spite of patient being 
a proved typhoid case, bacteriologically ? 

Interpretations of the agglutination test on 
which we chiefly rely for diagnosis are by 
no means clearly understood. Many factors 
influence this reaction but we have no precise 
idea about them. Some facts gathered from 

present literature are briefly reviewed here. 
Widal reaction becomes positive usually after 

an illness of 10 days, but 20 per cent of cases 

may show positive agglutination in the first week. 
Then the titre gradually rises and agglutinins 
are found in 90 per cent of cases in the 4th week 
of illness and persist for some weeks thereafter. 

Detection of ' 0 ' agglutinins is a valuable and 
often necessary step in the diagnosis of enteric 
infection, but it is of less value in differentiating 
between one type of enteric infection and another. 
Problem of diagnosis in inoculated persons 

with T.A.B. is often difficult. ' H' agglutinin 
titres developed due to inoculations are higher 
than 1 0 ' agglutinin titres and secondly 

' H' 
agglutinins persist longer than 

' 0 ' agglutinins. 
Thus ' 0 ' agglutinins are of more significance 
than 1 H' agglutinins in inoculated persons. In 
an inoculated person a high 1H' agglutinin 
titre (1 : 50 to 1 : 250) by itself unless rising 
(from 1 : 50 to 1 : 250) is of no significance. 
No doubt, we will have to consider the possibility 
of non-specific stimulation of antibody produc- 
tion. This shows that a diagnosis of enteric 
fever can be based with reasonable safety on a 
single agglutination test only if a high titre of 
' H' agglutinins is found in an uninoculated 

person or a very high titre in person who is not 
very recently inoculated or an 

' O ' titre well 
above the normal level in the uninoculated or 

not very recently inoculated person. 
In interpreting the results of agglutination 

titres, one has to consider the stage in disease 
at which the sample of blood has been taken 
and the previous inoculation with T.A.B. 
vaccine. No arbitrary titre can be selected at 
or above which an agglutination can be regarded 
as positive in diagnostic sense and below which 
it can be regarded as negative, but should be 
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viewed along with other evidences present. In 

majority of typhoid cases during the third week 
of illness, ' H ' titre goes well above 1 : 100 and 
' 
0' titre also over 1 : 100. 

' The rise in 
agglutinins is associated with a decreasing 
bacteremia and the time at which the agglutinin 
titres reach maximum coincides approximately 
with an amelioration in the patient's general 
condition as indicated by a gradual fall in tem- 
perature ' (Topley and Wilson, 1944), but this 
is not always so, as shown in my cases. 

'Agglutinins usually appear in blood between 
3rd and 7th day of disease, rise first slowly, 
then more steeply to a maximum between 16th 
and 22nd day and then fall at first steeply, 
later very slowly, so that they are detectable for 
weeks or months after convalescence ' (Topley 

and Wilson, 1944), but this is also not true in 
all cases as shown later on in this paper. 
A few observations tvere made on the various 

types of fluctuations in agglutinin titres during 
the course of illness. Titres did not always rise 
uniformly in subsequent weeks and so gave rise 
to various types of fluctuations. Rise and fall 
of individual titres of 

' 0 ' and 
' H ' agglutinins 

also varied widely. Looking at the results, I 
have divided these cases into two main groups : 

(a) Cases in which agglutinin titre goes on 

rising gradually during acute illness. This is a 
common finding. 

(b) Cases where fluctuations and variations 
in titres in subsequent weeks are noted. 

Thirty-six per cent cases had uniformly usual 
rise in titres. Mortality in this group was 19 

Table I 

Case illustrations shoiving variations and fluctuations in ' Widal titre ' in subsequent weeks 

1 
Case 

number 

6 

7 

8 

9 

10 

2 
Weeks of 

illness 

III 
IV 
V 
II 

III 
IV 
V 
VI 
II 
III 
IV 
V 
II 

III 
IV 
V 
VI 
IV 
V 
VI 
VII 
VIII 
IX 
X 
II 
III 
IV 
III 
IV 
V 
II 

III 
IV 
II 

III 
IV 
V 
VI 
VII 
VIII 
V 
VI 
VII 
VIII 
IX 

3 
Titre 'H' 
dilution 
(B.T.H.) 

1 : 125 
1 : 50 

Negative 
1 :50 
1 : 250 
1 : 50 
1 : 500 
1 : 500 
1 : 50 
1 : 125 
1 : 250 
1 : 50 
1 : 250 
1 : 50 
1 : 125 
1 : 125 
1 : 50 
1 : 250 
1 : 250 
1 : 250 
1 : 125 
1 : 1,250 
1 : 2,500 
1 : 500 

Negative 
1 : 250 
1 : 125 
1 : 250 
1 : 500 
1 : 125 

Negative 
1 : 1.250 
1 : 500 
1 : 250 
1 : 1,250 
1 : 500 
1 : 250 
1 : 125 

Negative 

1 : 250 
1 : 125 
1 : 125 
1 : 2,500 
1 : 5.000 

4 
Titre ' 0 ' 

dilution 
(B.T.O.) 

1 : 125 
1 : 50 

Negative 
50 
125 
125 
125 
50 

Negative 
125 
125 
50 

Negative 

1 : 125 
1 : 125 

Negative 
1 : 50 
1 : 500 

Negative 

Negative 
50 
50 
125 
500 
250 

Negative 
1 : 250 
1 : 250 

Negative 
250 
125 
125 
125 
125 
125 
125 

Negative 

1 : 500 
1 : 125 

5 
Para 

typhosus A 

1 : 125 
1 : 50 

Negative 
Negative 

Negative 

1 :50 

Negative 

Negative 
If 

Negative 

Negative 

Negative 

Negative 

?* 

Negative 

6 
Para 

typhosus B 

1 : 125 
1 : 50 
1 :50 

Negative 

Negative 

1 : 50 

Negative 

Negative 

1} 

>> 

>> 

JJ 

Negative 
97 

Negative 

Negative 

Negative 

Negative 

7 
Result 

C 

Remarks 

Normal temperature. 

Normal temperature. 

Normal temperature. 

Normal temperature. 
Blood culture positive 

for B. typhosus. 
Normal temperature. 
Relapse again. 
Diarrhoea. 

Positive blood culture 
for typhoid. 

Normal temperature. 

Normal temperature. 

Normal temperature. 

Normal temperature. 

C = Cured. Titre = agglutinin titre. Titre ' (V ?' O ' agglutinin titre. 
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per cent. 64 per cent cases belonged to group b. 
Mortality in this group was 20 per cent. 
Gradual rise in successive weeks and then 

gradual fall in titre with recovery is a known 

fact. This should be so in the majority of cases, 
but in our series this was observed in only 36 
per cent cases, while rest showed variations 
from usual findings. These variations were not 

Table II 

Findings in Widal reaction, showing various types of vacations and fluctuations in respective litres in subsequent weeks, during the illness in relation to complications and mortality 

1 

Group 

I 

II 

III 

IV 

Number jTitreof H" agglutinins 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

Negative 

'H' agglu- 
tinin alone 

present. 
R 
F 
Fn 
C 

One reading 

'H' agglu- 
tinins 

negative. 

'H' agglu- 
tinins 

positive. 
R 
F 
Fn 
C 
R 
F 
Fn 
C 
C 
c 
R 
R 
F 
Fn 
F 
Fn 

One reading 

4 
Titre of' O ' 

agglutinins 

Negative 

'O'nega- 
tive. 

Total 

' O ' agglu- 
tinins 

positive. 
R 
F 
Fn 
C 

One reading 

5 
Total 
cases 

Total 

' 0' agglu- 
tinins 

positive. 
R 
F 
Fn 
C 
C 
c 
c 
R 
F 
Fn 
F 
Fn 
Fn 
F 
R 
R 

Total 

Grand total 

6 
Toxaemia 
present 

9 
2 
15 
1 
2 
2 

2 
1 

2 
2 

2 
3 
2 
3 

48 

75 

7 
Positive 
blood cul- 
ture for 
typhoid 

16 10 

Number of 
death 

9 

Group 
mortality, 
per cent 

50 

10 

Percentage 
occurrence 

as a whole 
of these 

type of cases 

2.6 

23 

41 8 

25 21.4 

22 

19 

16 21 

12 

64 

Abbreviation ;?R ? Rising titre. 
F = Falling titre. 
Fn = Fluctuating titre. 
C = Constant titre. 
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same for ' 
0' and ' H' agglutinins. Signi- 

ficance of these fluctuations is not so clear 
and rather difficult to understand. The method, 
suspensions, chemicals and persons concerned in 
carrying out the test were the same throughout. 
Sometimes agglutination test becomes even 

negative during phase of acute illness and then 
again becomes positive later on. The findings in 
a few cases are shown in table I. It will be 
seen from this table how the titres vary in 
successive weeks. None of the patients had 
previous T.A.B. inoculation. 

In all these, last reading was taken a week 
after the temperature had touched and remained 
normal. In some cases 

' H ' agglutinins alone 
were present while in others ' O ' 

agglutinins 
alone were found. In yet others, either both 
these agglutinins were present or absent. The 

findings were as follows :? 
(i) ' H ' agglutinins alone?In 21 per cent 

cases there were only 
' H ' agglutinins and no 

' 
0 ' agglutinins were detected throughout the 

illness. Blood cultures in all were negative and 
there was no history of inoculation with T.A.B. 
in any one. Titre of ' H ' agglutinins did not 
rise above 1 : 150 in those four patients who 
died and in all the rest who survived titre went 

beyond 1 : 150 in subsequent weeks. This shows 
that rise in ' H ' agglutinins in subsequent weeks 
forecasts a better prognosis. This is applicable 
where ' H ' agglutinins alone are present in the 
blood: 

(ii) 
1 0 ' agglutinins alone?In 12 per cent cases 

only 
' 0 ' agglutinins appeared, out of which one 

patient died. No definite conclusion could be 
drawn from the findings. 

(in) No agglutinins at all?In two cases no 
agglutinins were detected in the blood throughout 
the illness, while blood culture was positive for 
B. typhosus during 2nd week. One patient 
was very toxic from the beginning of the illness 
and died later while the other survived. 

(iv) Both 
' 0 ' and ' H' agglutinins were 

detected in remaining 64 per cent cases. These 

agglutinins showed many fluctuations and varia- 
tions in subsequent weeks. These variations 
were observed and studied in detail, as the test 
was repeated once every week throughout the 
illness of the patient. As stated before various 

types of fluctuations were met with 
' 0 ' and 

' H ' agglutinins. 
Significance of either rise or fall of respective 

agglutinins at various stages and under various 
conditions is not so well understood. Bhatnagar 
(1944) observed that '"0" titre rises in toxic 

type of cases and a considerable fall of " 0 
" 

titre in serum always preceded recovery. So 

persistent high rise of 
" O " agglutinins must be 

regarded as pathological \ My findings agree 
with the first part of the above statement but 
not with the second part. Number of cases in 

my series is too small to form any definite 

opinion or inference, and so I will reproduce my 
findings on these variations in titres in table II. 

This table also shows the different types of 
fluctuations. 

1. In some cases, neither ' H' nor 
' 0' 

agglutinins appear in the serum throughout the 
illness of the patient. Blood culture in such 
cases is usually positive. 

2. In some cases, either ' H ' agglutinins or 
' 0 ' agglutinins alone appear in the serum. In 
cases of ' H ' agglutinins alone, if titre remains 
below 1 : 150 even in subsequent weeks, outlook 
of the patient is not good. 

3. Those cases in which ' 0 ' titre gradually 
falls in subsequent weeks from initial high 
titre do quite well. This concurs with 
Dr. Bhatnagar's observation that a considerable 
fall of ' 0' titre of serum always preceded 
recovery. 

4. But corollary of this observation is not 

always true, as in my work I observed 
' 0 ' titre 

rising gradually from initial lower titre in 13 
cases and titre did not fall at all even with 
clinical improvement of these cases; so high 
persistent 

' 0 ' titre is not always to be con- 

sidered as a bad prognostic sign. 
5. It is believed that titres usually rise in 

successive weeks if patient is showing good 
resistance, but in 5 cases 

' 0 ' titre remained 

constantly at low level. One out of these five 
died. This persistent low titre throughout ill- 
ness cannot be taken as a bad sign in all. 

6. Variations of ' H' agglutinins and of 
' 0 ' agglutinins are many and it is difficult to 
draw any definite conclusion from them. All 
these fluctuations are tabulated in table II. One 
observation needs a mention. Rising of ' O' 

agglutinins titre and falling of 
' H ' agglutinins 

titre in successive weeks is a bad sign. This 
was observed in 3 cases and all died. 

I thank the authorities of Sir H. N. Hospital, Bombay, 
for the kind permission to publish this article and 
Dr. T. C. Kaji, m.b., b.s., who wag associated with me 
in carrying out this study. 

REFERENCES 

Bhatnagar, S. S. (1944). Brit. Med. J., i, 417. 
Topley, W. W. C., and Principles of Bacteriology 
Wilson, G. S. (1944). and Immunity. Edward 

Arnold, London. 

BIBLIOGRAPHY 

Gradwohi,, R. B. H. Clinical Laboratory Methods 
(1944). and Diagnosis. Henry 

Kimpton, London. 


