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Summary

There is no objective data on the value of individual clinical symptoms or signs in the
diagnosis of enteric fever in a febrile patient. The purpose ofthe study was to assess
the value of some clinical and simple laboratory features in the diagnosis of enteric
fever. One hundred & six patients with microbiologically confirmed enteric fever
and 170 patients with other established febrile "illnesses were included in the
evaluation. History of stepladder pattern of rise of temperature, loose motions,
relative bradycardia and coated tongue proved to be powerful markers of enteric
fever with high specificity (100%, 94.71%, 94.71%, 94.12% respectively), positive
and negative predictive values. Headache, hepatomegaly and splenomegaly were
moderately powerful. ESR and WBC count appeared to have little value in the
diagnosis of enteric fever. Pattern of onset and loose motions did not discriminate
between typhoid and paratyphoid fever. Most of these patients had illness
persisting beyond one week by which viral infections and infectious enterocolitides
were largely excluded. Elucidation of power of these markers in distinguishing
eD&eric fever from other febrile illnesses with the help of better designed
prospective studies would lessen our dependence on expensive and time consuming
laboratory investigations.

Introduction

Enteric feverisan importantpublichealthproblem
in the Indian subcontinent.' In one study in the
Institute of Postgraduate Medicine & Research,
Dhaka, enteric fever constituted 17.9% of ]34

admitted cases of prolonged pyrexia.2Laboratory
confirmation of its diagnosis depends upon
isolation of Salmonella typhi or paratyphi in
culture media. The method has remained

expensive and unsuitable for routine use in the
community. The condition is diagnosed in
majorityof patientsonthebasisofclinicalfeatures
and serology (i.e. Widal test) in most of the
underdeveloped countries includingBangladesh,

where the ~isease is more prevalent.
Unfortunately: textbook descriptions of clinical
picture of enteric fever is largely empirical as

only few scientific studies have been performed
to assessthe value of clinical or simple laboratory
data in the diagnosis of the condition.3.4

Materials and methods

Febrile patients seen in the department of
medicine, IPGMR, Dhaka, between June ]99]

and June ]995 as outpatients or inpatients were
consecutively included in the study. History was
taken meticulously, and the patients were
examined thoroughly. Appropriate laboratory
investigations were performed to reach the final
diagnosis. The diagnosis of enteric fever was
entertained only in cases in whom Salmonella
typhi or paratyphi were isolated from blood or
bone marrow. Thepatientsin whom thediagnosis
could not be made despite all efforts were
excluded.

Department of Medicine, Institute of Postgraduate Medicine & Researc~, Dhaka
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Following test items considered for evaluation:

history of stepladder pattern of rise of temperature
at the beginning of the illness, headache, anorexia,

nausea, loose motions, relative bradycardia, coated

tongue, hepatomegaly, splenomegaly, abdominal

distention, cecal gargle, tender right iliac fossa,

erythrocyte sedimentation rate (ESR) and total

count of leukocytes. Frequencies of these test
items in patients with confirmed enteric fever

and in those with some other established diagnoses

were estimated. From these data, sensitivity,

specificity, positive predictive value and negative

predictive value of each test item were calculated.

Results

A total of 291 patients were initially included

in the study .This sample included patients referred

spontaneously to the department as well as those

referred selectively by some practitioners in the

city having the knowledge that a project is being

run on enteric fever. The age of the patients

ranged from 12 to 74 years with a mean of 31.58
(.:t14.41) yrs. 177 were male and 114 female. 106

patients were diagnosed to have enteric fever; S.

typhi was isolated from 94 and S. paratyphi from

12 cases. 170 had some other diagnoses (table-I).

The diagnosis remained obscure in 15 subjects:

they were eventually excluded from the analysis.

Besides fever, headache was the commonest

symptom (74.5%) in the enteric fever group
followed by anorexia (70.75%), nausea (56.6%),

loose motion (51.9%), history of stepladder pattern

of rice of temparature (49.1%) and abdominal

pain (25.47%). Stepladder pattern of temparature

rise and loose motion were found to be symptoms

highly specific and headache moderately specific

of enteric fever (table-II). None of the signs were

highly sensitive, coated tongue and hepatomegaly

had moderate degree of sensitivity. However,

relative bradycardia, coated tongue and abdominal

distention had high specificity for enteric fever.

Splenomegaly was less sensitive, but more specific
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than hepatomegaly. Both specificity and positive

predictive value (PPV) of history of stepladder

pattern of rise of temperature were so high that its
presence virtually excluded other diagnoses.

Specificity and PPV of loose motions, relative

bradycardia and coated tongue were also

acceptably high. Sensitivity of tenderness in right

iliac fossa and cecal gargle was low; we could not
estimate their specificity as these dilta were not
recorded in the data sheets of some of the patients

without enteric fever. Simple laboratory

parameters, viz, raised ESR and leukocytosis
lacked either sensitivity or specificity. Titre of at

least one of the salmonella-related agglutinins

(by Widal test) was above 160 in 51 subjects'

(48.11 %) and above 320 in 42 subjects (39.62%).

Raised alanine aminotransferase (AL T) level

was observed in 13 (sensitivity 12.26) cases.

Specificity of these items could not be calculated

because of inadequate data entries.

Stepladder pattern of temperature rise and loose
motions occurred in 45.74% & 55.32% of cases

infected with S. typhi and in 75% & 25% of cases

infected with S. paratyphi respectively. It

indicated that these symptoms did not

discriminate reliably between infections with

either of these species (table-III).

Table-I: Causes of pyrexia in subjects without
enteric fever (n=170).

Category

Tuberculosis
Visceral leishmaniasis

Urinary tract infection
Pneumonia

Hepatic amoebiasis
Bronchiectasis

Lung abscess
Infective endocarditis
Other infections

Neoplasms
Connective tissue disorders
Miscellaneous

No. of patients

52
20
08
05
04
03
03
02
10
27
23
13
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* NR =not recorded.

** =noted in 27 records o(enteric fever patients.

*** =noted in 10I records of enteric fever patients.

Table-III: Discrimination between typhoid and paratyphoid.

Stepladder temp. rise
Loose motions

S. typhy
(n=94)

43 (45.74%)

52 (55.32%)

s. paratyphi

(n= 12)

9(75%)

3(25% )

Odd's ratio 95% ciTest Item

0.28 0.05 to 1.25

3.71 0.85 to 22.40

In the evaluation of febrile patient, physicians

often use certain laboratory tests, e.g., WBC

count, chest X-ray etc., in order to find out the

probability of an underlying disease. Given a

positive or negative test result, the physician can
then ascertain the likelihood of a disease in the

patientsusing the"Bayes formula" which permits
estimation of the posttest (or a posterior)
probability of a disease on the basis of three -
factors: a) the pretest (a priori) probability that
the patient has the underlying disease; b) the
sensitivity of the laboratory test; and c) the
specificity of the laboratory testY Estimation of
the priori probability of a diagnosis depends

Discussion

44

Vol.23, No.2 ClinicalFeaturesin EntericFever SAHaqet al.

Table-II: Diagnostic value of different test items.

Test item Enteric Febrile Sensitivity Specificity . PPV NPV
fever control

(n= I06) (n=170) (%) (%) (%) (%)

Stepladder 52 0 49.06 100 100 75.89
Headache 79 56 74.53 67.06 58.52 80.85
Anorexia 75 108 70.75 36.47 40.98 66.67
Nausea 60 77 56.60 54.71 43,80 66.91
Loose motion 55 9 51.89 94.71 85.94 75.94

Abdominal pain 27 NR* 25.47

Coated tongue 63 10 59.43 94.12 86.30 78.82

Relative bradycardia 42 9 39.62 94.71 82.35 71.55

Hepatomegaly 55 60 51.89 64.71 47.83 68.32

Splenomegaly 36 44 33.96 74.12 45.00 64.29
Abdominal distention 6** 17 22.22 90 26.09 59.07

Cecal gargle 26 NR 24.53
Tender RIF 23 NR 21.70
ESR >50 26*** 103 25.74 39.41 20.15 47.18
WBC >11000 32 72 30.19 5.7.65 30.77 56.98
Widal > 160 51 NR 48.11
Widal > 320 42 NR 39.62
ALT 13 NR 12.26
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upon the knowledge of the clinical picture of a
particular disease. It has, so far, remained
empirical. The major limitation to systematic
estimation of the priori probability is the lack of
scientifically collected data on the values of
clinical symptoms and signs in the diagnosis of
a particular disease. Although not laboratory
tests, the data collected from history anq
examination are in fact, clinical test items to
which the Bayesian analysis may be applied7.
The main idea of the present study was to
determine the reliability of different clinical data
in the diagnosis of enteric fever. Elucidation of
clinical data with high diagnostic values would
lessen our dependence upon expensive and
time-consuming investigations.
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for fever, splenomegaly, hepatomegaly, WBC
count <9X1061L and positive Widal test were
found to discriminate enteric fever from other

.febrile illnesses.3 In our series, hepatomegaly
was more sensitive but less specific than
splenomegaly:both had moderatecapacity to
discriminate enteric fever from other febrile

conditions. Since our center is a tertiary care
center, majority of our patients with either
enteric fever or other illnesses attended beyond
first week of illness. We did not have the

opportunity to test the power of duration of
illness and features of early enteric fever like
cytopenias.

In textbook descriptions, paratyphoid fever is
often stated to have more dramatic onset and

more frequentlyassociatedwith enteritis.10 In
our ser!es, these two features did notdiscriminate
typhoid from paratyphoid fever.

In the present series, history of stepladder pattern
of rise of temperature, loose motions, relative
bradycardia and coated tongue proved to be
powerful markers of enteric fever with very
high specificity, positive as well as negative Our study had two serious limitations. Firstly,
predictive values. Presence of these features owing to inadequate data entry, we could not
made enteric fever a strong and other conditions calculate discriminating power of several
weak possibilities. Abdominal distention also important items in our checklist. These items
had very high specificity. Headache had include abdominal pain, cecal gargle, tenderness
moderately high sensitivity, specificity and high in right iliac fossa, abnormal transaminase and
negative predictive value indicating that absence Widal test. Secondly, our center being a tertiary
of headache could make the diagnosis a weak care one, most patients attended our clinic after
possibility. Diarrhoea and abdominal pain were lapse of some time. It deprived us from the
common in a series of patients in Haiti.KIn the opportunity of testing power of signs of early
latter series hepatomegaly and splenomegally disease and power of tested items to discriminate
were rare. In our series as well as in the series enteric fever fromcommon self-limitingillnesses
of Ross & Abraham3 and Khosla et ai, 9 which comes in differential diagnosis of enteric

hepatomegaly and splenomegaly were not fever at its early stage. If we could include
uncommon: in both, hepatomegaly was more substantial number of patients with viral fever
common than splenomegaly. Neither of these or self-limiting infectious enterocolitides in the
studies included control group and as a series, the specificity and positive predictive
consequence, could' not state the value of value of headache, loose motion, relative
diarrhea, abdominal pain, hepatomegaly or' bradycardia and abdominal pain would,
~~'I.\.~~'\."II.\,,\,,'\\.\l\"'\\'\\.~\l\"'\\\n~enteric fever presumably, have declined. Despite these

7JVlli' ollfCr 1C6iJ7't a'iSoif1Cfs. Iii 7lie SCii'CSor -s'fjorteotff1Yi~ T:JI:ff"'fmtiJ"h1fSpro'7Ja'7J'r.fpr:rm"'),1llS

Hoss and Abraham, dunJbon oflCver >7 days, toasser! that hIstoIY of step/adder pauem of

peak temperatureabove39°C, previous treatment rise of temperature, relative bradycardia and
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coated tongue are powerful markers of enteric 5.
fever. Headache and loose motions are also

probably a good marker in patients in whom the
pyrexia persists beyond the first week. The
clinician should be careful about asking or 6.
looking for these features while evaluating a
febrile patient. Power of different test items at
different stages of the disease and the power of

abdominal pain, distention, cecal gargle and 7.
tenderness in right iliac fossa remain to be
tested in future prospective studies.
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