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Utilization and value of Widal test in Jebrile children

FS Bonbi,” AE Moses™ anp MA ArLHAN™"
Summary

Bondi FS, Moses AE and Alhaji MA. Utilization and value of Widal test in
febrile children. Nigerian Journal of Paediatrics 1992; 19:19, Rising cost of
medical care in Nigeria prompted us to undertake a retrospective study of the
utilization and value of the Widal test in 973 febrile children, in whom a total of
1135 of this test was performed. A majority (63.4 percent) of the 1135 blood
samples tested negative for Widal (titre below 1:64}. The remaining tests were
reported as borderline (titre 1:64) in eight percent of 1135 tests and positive (titre
above 1:64) in 29 percent of the tests. There were only 29 percent of the 973
children in the present series who were confirmed either from blood cultures, or
from a four-fold rise in Widal titres, to have had typhoid fever. The post-Widal
plan of management revealed that the results of the Widal test were under-
utilized. There was only 44 percent of the 973 children whose Widal test results
were used in their management. It is suggested from the findings in the present
study that the Widal test would be strongly indicated in the older child with a
long duration of a febrile illness and a high degree of pyrexia, as such a child is
most likely to have typhoid fever. There is need, however, to develop clear-cut

criteria for deciding on when to undertake Widal test in febrile children, as a large
number of such children have non-typhoid febrile illness.

introduction

In the last few years in Nigeria, there has been
a sharp rise in the cost of medical care. As in
other countries, much of the cost is due to the
widespread and repeated use of individually
inexpensive laboratory tests.' However, the
benefits of these tests to patient-management
have often not been assessed. The Widal test is
almost routinely performed in febrile children,
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especially In those in whom fever fails to sub-
side after treatment with chloroquine. Since a
majority of children attending hospitals in the
tropics have fever-related diseases.? we un-
dertook the present retrospective study to
determine the utilization and value of the
Widal test in febrile children, at the University
of Maiduguri Teaching Hospital (UMTH),
Maiduguri. In particular, we were concemed
with pre- and post-Widal diagnostic impres-
sions and how the results of the test affected
the management of the cases.

Materials and Methods

All Widal test results of children who pre-
sented consecutively at the UMTH between
July, 1988 and June, 1991 with a provisional
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@2z 2sis of typhoid fever, were traced at the
bmmunology laboratory, the only unit that
“iZal test is performed in our hospital. The
cas2 notes of each patient was also retrieved
224 information abstracted from them in-
2.idded: age, sex, symptoms, signs, duration of
llness prior to presentation, prior treatment,
Widal titres, whether titre results were re-
corded, or found in the case file and treatment
instituted before and after obtaining the results
of Widal test. At our institution, children with
Symptoms and signs of typhoid fever are ini-
tially evaluated by residents, or interns, who
also request for Widal test in such patients,
About 71 percent of the blood samples for the
test were taken at the outpatient clinics.
Samples for Widal test were first subjected
to screening by the slide agglutination method,
after which the tube agglutination procedure
was performed, using Sulmonelly antigen sus-
pensions (Omage, UK).? In our laboratory, an-
tibody titres of O antigen rising from 1-64 1o
1:128 or more, or an initial value of 1:256 or
more, are reported as positive reaction. Titreg
O antigen at 1:64 are reported as borderline
and this requires a repeat of the test after a few
days for confirmation. Titres below 1:64 are
interpreted as negative. Student’s ‘t’-test was

used to compare two mean values.

Other terms used in the present article
which require definitions include a Widal
added-information to the management proto-
col, which means that the result was ratrieved,
or documented in the case file and it produced
a major change in treatment; pre- and post-
Widal plans of management primarily involved
decisions about whether to use chloramphenicol,
or chloroquine, or to admit the child to hospi-
tal. Results that were not found in the case
notes and did not seem to have been applied in
the management of the patient, were consid-
ered indifferent.

Results

During the three-year period of this review,
973 children (515 males, 458 females) with a
provisional diagnosis of typhoid fever had
1135 Widal tests performed, including 130
(13.4 percent) patients who had multiple Widal
estimations. The 973 cases (mean age + SD
was 7.6 + 4.21 years) studied represented 32.4
percent of 3003 febrile children seen at the
UMTH during the period of the review. The
symptoms and signs of the 973 patients are
summarized in Table 1. It will be observed that

Table |

Symptoms and signs in 973 children with suspected typhoid fever

No. of Percent
Symptom cases of total
Fever 908 933
Yomiting 464 47.7
Abdominal pain 359 369
Diarrhoea 312 321
Headache 272 28.0
Convulsions 134 13.8
Anorexia 108 11.1
Constipation 90 9.2
Irritability 32 33
Abnormal behaviour 24 25

Sign No. of Percent
i cases of total
Pyrexia 899 92.4
Abdominal tendemess 196 19.5
Dehydration 103 10.6
Hepatomegaly 80 8.2
Neck stiffness 71 7.3
Unconsciousness 68 7.0
Jaundice 44 45
Splenomegaly 43 44
Rashes 33 34

Pulmonary creptitations 28 29
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the commonest symptom was fever which oc-
curred in 908 (93.3 percent) of the 973 pa-
tients. Pyrexia was present in 899 (92.4 per-
cent) of the patients. Typhoid fever was the
sole diagnosis made in 186 (19.1 percent) of
the patients whereas, in the remaining 787
(80.9 percent) children, typhoid fever was one
of the multiple clinical diagnoses, including
malaria, bronchopneumonia, meningitis and
gastroenteritis. Other laboratory investigations
undertaken in order to confirm, or exclude ty-
phoid fever in this series, were: full blood
counts in 673 (69.2 percent) of the patients:
blood film examination for malaria parasites in
359 (36.9 percent) of the patients: urine exami-
nation in 217 (22.3 percent) of the patients;
stool examination in 300 (30.8 percent) of the
patients and blood cultures in 205 (21.1 per-
cent) of the cases, Chest radiographs and cere-
brospinal fluid examination were performed as
and when indicated.

A provision diagnosis of typhoid fever was
made on all the 973 patients in the series and
accordingly, antibiotic therapy, initially with
chloramphenicol, was commenced soon after
blood samples were obtained for the laboratory
investigations. The blood samples for the tests

were taken within a week of onset of the illness
in 769 (79.0 percent) and in 204 (21.0 percent)
of the remaining patients after one week, Anti-
biotics were given to 182 patients before pre-
sentation at the hospital. Widal titres (Table II)
were negative in 720 (63.4 percent) of the 1135
test sera. The remaining blood samples showed
borderline titre level in 94 (8.3 percent} and
positive in 321 (28.3 percent) of the 1135 tests.
Thus, borderline and positive reactions oc-
curred in 415 (36.6 percent) of the entire
samples in the series. The overall findings was
that in only 432 (44.4 percent) of 973 patients,
the Widal results added further information to
that provided by the history and physical ex-
amination and, thus, to the post-Widal plan
management, which meant the hospitalization
of 284 cases of tvphoid fever that were con-
firmed either from the blood culture, or from a
four-fold rise in Widal titres. Appropriate treat-
ment for malaria fever, or other infections was
started on the remaining 148 patients. In the
remaining 541 (55.6 percent) patients, the post-
Widal plan of management was indifferent to
the Widal titres recorded in the laboratory.
These cases had single Widal tests. After a
careful review of the presenting Symptoms,

Table I

Results of Widal test

Titre level o Antigen i I}él;(;l:titory
No reaction 254 218 Negative
1:64 466 492 Negative
1:64 94 103 Borderline
1:128 169 66 Positive
1:256 78 47 :

1:512 27 31 "
1:1024 26 22 "
1:2048 10 134 "
1:4096+ 11 22 "
Total 1135 1135 -




Bondi, Moses and Alhaji 22

signs and the clinical course of disease in these
541 children, it was noted that 503 (93.0 per-
cent) of them had alternative diagnoses for
their respective and presenting illness. These
other diagnoses were often malaria, or acute
respiratory tract infections,

The mean (+ SD) duration of symptoms
among the 432 cases with confirmed diagnosis
of typhoid fever was 11.2 + 2.79 days, while
that of 541 others was 4.4 + 3.63 days
(P<0.001). Similarly, the mean age (+ SD) for
the 432 confirmed cases was 7.5 + 4.42 years
and 5.9 + 7.1 years for others (P<0.001). The
mean temperatures for the two groups were
38.8 + 1.25°C and 38.5 + 0.75°C, respectively
(P<0.001). Most of the patients who did not
seem to have benefitted from the results of the
Widal test were outpatients, who were more
likely to have received treatment for both ma-
laria infection and typhoid fever prior to pre-
sentation at the hospital. The fee for a single
Widal test during the period under review was
fifty Naira (¥50.00). Thus, the total cost for
the 541 children in whom the test was not
utilized in their management, was twenty-
seven thousand and fifty Naira (327,050.90).

Discussion

Despite diverse causes of fever in children
in the tropics, the Widal test has, recently,
become an almost routine laboratory procedure
in febrile patients in Nigeria and, often, the
results of the tests are misinterpreted with a
resultant over-diagnosis of typhoid fever.*
With the sharp rise in the cost of medical care
in the last few years in the country and the fact
that patients pay for most of the cost for labo-
ratory investigations, there is a growing need
amongst clinicians to evaluate the usefulness
of laboratory tests generally, on the clinical
decision-making process. It was this concemn
that prompted us to undertake the present
study, in order to know how frequently and

under what circumstances, the results of Widal
test carried out on children led to changes in
pre-Widal diagnosis and plan of management.

As has been shown above, the Widal test
was performed in about a third (32.4 percent)
of all febrile children who attended the hospi-
tal during the three-year period. Diagnosis of
typhoid fever was confirmed by blood culture
in 21.1 percent of the cases and by two or more
Widal tests in 13.4 percent. Other workers® have
shown that the Widal test is of limited value in
typhoid-endemic areas and for this reason,
blood culture remains the standard diagnostic
test for typhoid fever. The prevalence of active
Salmonelia infection in childhood population
in Maiduguri is considerably low amongst fe-
brile cases, as a majority (63 percent) of the
Widal test results in the present series were
negative. Diagnosis of typhoid fever was con-
firmed in only 29 percent of the cases. This
finding is in agreement with reports from else-
where in Africa, that a majority of patients
treated for typhoid fever have non-typhoid fe-
brile illness, such as malaria and viral dis-
eases.’ 6 There is thus, a need to develop clear-
cut criteria for diagnostic evaluation, so as to
utilize the limited health budget appropriately
and economically. One approach is for clini-
cians to always consider and exclude the more
common causes of fever in the tropics such as,
malaria and bronchopneumonia,” before per-
forming a Widal test. Here in Nigeria, this
approach is particularly important now than
ever, because of the presence of chloroquine-
resistant malaria,?® which could mimic typhoid
fever. In Malaysia, Rose and Abraham'® have
developed some criteria for predicting typhoid
fever without resorting to sophisticated micro-
biological techniques.

In the present series the post-Widal test
plan to management was indifferent to, or
uninfluenced by the Widal results in 56.6 per-
cent of the patients, thus supporting the con-
tention that in our children with fever, the re-
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quest by physicians for the Widal test fre-
quently lacks sound clinical basis. The total
cost of Widal tests performed on 541 children
in whom the results were not utilized in their
subsequent management was twenty-seven
thousand and fifty Naira. While this amount
may be low by international standards, it is
large by local standards. In comparing the age,
duration of illness and admission temperature
of the 432 cases whose post-Widal plan of
management was influenced by the Widal re-
sults with the 541 others who did not seem to
have benefitted from the Widal test results, it
is evident that, the former group of patients
were significantly (P<0.001) older; they also
had a higher mean duration of illness and ad-
mission temperature (P<0.001). These are
therefore, important factors that should be con-
sidered in deciding on a Widal test for febrile
children. The present study has shown that
there is no justification for a Widal test to be
undertaken in a considerable number of febrile
children as such patients frequently have non-
typhoid febrile illnesses. Therefore, in decid-
ing on the type of children who is likely to
benefit from the test, age, duration of illness
and the temperature, should be taken into con-
sideration.
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