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In a prospective study conducted in the Institute of Postgraduate Medicine &Research
(IPGMR),Dhaka, 212 patients with prolonged pyrexia were thoroughly evaluated
clinically and with the help of laboratory investigations with a view to reaching the
diagnosis. Their clinical and laboratory <;latawere recorded. Clinical features pertaining
to a particular organ gave appropriate clue in 52% cases. Imaging techniques were
instrumental in 24%, microbiological or serological investigations in 35%, invasive
procedures were diagnostic in 42%, laparotomy had to be resorted to in five cases.
Infectious diseases were the commonest causes of prolonged pyrexia accounting for
about 63.21% of cases followed by neoplasms (12.74%)and connective tissue disorders
(10.85%).Tuberculosis was the most common infection (24.53%of all cases) followed
by enteric fever (12.74%) and visceral leishmaniasis (9.43%). Pleura was the
commonest seat for tuberculosis followed by lymph"nodes and abdomen. Leukemias
were the commonest neoplasm and SLE the commonest connective tissue disorder
presenting with prolonged fever. Several fundamental observations were made in the
study. Infections are the commonest cause of prolonged fever in our community,
neoplasms and connective tissue disorders are also not rare. Secondly, patients with
temperature between 100 to 101°F should not be denied evaluation with the
apprehension of ',mnecessarily investigating for habitual hyperthermia. as the
condition was distinctly rare in the series. Thirdly, analysis of materials from organs
or systems suspected to be abnormal clinically or by simple imaging techniques had
high diagnostic yield. Finally, usual causes of prolonged fever are illnesses ordinarily
encountered in clinical practice, pyrexia becomes protracted either because the
presentation is atypical or incomplete, or because we failto make proper use of available
clinical or paraclinical information.

Introduction

Prolonged fever is frequently encountered
inclinical practice. InWestern populations,a
great change has occurred in the etiologic
spectrum of prolonged fever last six
decades. Frequency of infectious diseases
decreased from 59' & 65%2in 30s to 243,

364& 32%5in recent decades. Frequencies
of neoplastic disorders, on the other hand

rose from 23' & 20%2to 304& 33%5. In two

limited studies in India6 and Thailand?,

infection constituted majority of cases.

Previously two studies were performed on

this problem in Bangladesh89. Both were

retrospective and sample sizes were small.

The present study was started in June 1991.
Data collected till the end of 1992 were

reported inan earliercommunication1O.Data

Department of Medicine, Institute of Postgraduate Medicine & Research, Dhaka.

33



Bangladesh Med. Res. Counc. Bull

gathered till June 1995 are presented in the

current paper.

Materials and methods

Patients admitted in the Department of

Medicine, Instituteof PostgraduateMedicine
& Research (IPGMR) from June 1991 to
June 1995 with following criteria were
included in the study: a) febrile illness for
three weeks of more, b) oral temperature of
100°F or more on several occasions. History

was taken meticulously with particular
emphasis on symptoms pertaining to focal
lesions. The patients were thoroughly
examined repeatedly.

Following investigations were performed
routinely:completebloodcounts,Hb%, ESR,
study of blood film including thick one for
identificationof malarialparasites,Widaltest,
blood urea, blood glucose, routine urinalysis
& urine culture, chest X-ray, abdominal
ultrasonography and tuberculin test.
Following investigations were performed in
selected cases dictated by clinical
information or when routine tests failed to

givediagnosis: stool microscopyandculture,
blood culture, microscopic examination and
culture of sputum, bone marrow and other
body fluids, liver function test, contrast
imaging of gastrointestinal and urinary
tracts, mycobacterial serology, aldehyde
test, CFT & DAT for visceral leishmaniasis,
rheumatoid factor, LE cells, ANA, anti-DNA

antibody and other markers of autoimmune
diseases, Weil-Felix test, serological tests
for brucellosis, infectious mononucleosis,

syphilis & filariasis, echocardiography, CT
scanning, and histopathology of lymph
nodes, liver, skin, pleura, stomach, muscle,
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kidney, intestine, lung & testis. Laparotomy
was resorted to in patients in whom
abdominal symptoms or signs (e.g.
organomegaly) were present and non-
invasiveor less invasive investigationsfailed
to establish the diagnosis.

Invasive procedures were ,performed
before exhausting the potentialities of non-
invasive techniques under three
circumstances: a) emergency (e.g.,
suspected meningitis), b) delay in obtaining
reports of the non-invasive investigations,
and c) non-invasive alternatives would incur
greater expenditure (e.g. blind bone marrow
aspiration was done before doing targeted
CT scal}ning).

Therapeutic trial with anti-tubercular drugs
was given in suspected cases of
tuberculosis or when a detailed diagnostic
work-up failed to give any diagnosis. Trial
with antimalarial agents was reserved for
latter group showing no response to anti-
tubercular therapy.

Results

A total of 212 cases were included in the

study. Their age ranged from 12 to 74
years with mean of 33.8 :t16.1 years. One
hundred & twenty-two were male and 90
were female.

The diagnosis became obvious within one
week after hospitalization from careful
collettion of clinical data, blood film, plan X-
rays, ultrasonography, urine & stool culture
and microscopy of bone marrow in 53
cases. In seven of these patients some
minor invasive procedure was necessary
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for establishing the diagnosis. One hundred

& fifty-nine subjects fitted into the definition

of "Pyrexia of Unknown Origin" (PUO). In77
of these PUOcases, diagnosis was reached
with the help of non-invasive serologic,

bacteriologic, contrast imaging,
echocardiography and CT scanning. In
remaining 82, the diagnosis was reached

through some invasive procedures.

Symptoms or signs pertaining to one or more

particular organs or organ systems were

helpful in reaching diagnosis in 110(51.89%)

cases of organ tuberculosis (26), enteric

fever (12), visceral leishmaniasis (18),

pneumonia (3), bronchiectasis (3), lung

abscess (2), empyema thoracis (1),

cholecystitis (1), perianal abscess (1), acute

viral hepatitis (1), deQuervain's thyroiditis

(1), hepatocellular (3), gastric (1) and

bronchial (1) carcinomas, leukemias (9)

lymphomas (3), connective tissue disorders

(18), chronic liver disease (3), aplastic anemia

(2) and thyrotoxicosis (1 ). However, repeated

history taking and examination was necessary

for finding out such clues in substantial

proportion of cases.

Imaging techniques like X-rays,

ultrasonography, echocardiography and

CT scanning were instrumental in the

diagnosis in 51 out of 212 (24.06%) cases;

they were patients with pleuropulmonary

(21), miliary (2), adrenal (1), pericardial (1)

and two of abdominal tuberculosis,

pneumonia (5), bronchiectasis (3), empyema

thoraces (1), lung abscess (3), infective

endocarditis (2), cholecystitis (1), brain

abscess (1), hepatocellular (4), intestinal
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(diagnosis being established only after

laparotomy) and bronchial carcinoma (1),

sarcoidosis (1) and ankylosing spondylitis

(1). Echocardiography was needed for two
cases of infectiveendocarditis and one case

of pericardial effusion. CT scanning had to

be resorted to for one cas,e of cerebral
abscess, one of bronchiectasis, two cases of
abdominal tuberculosis and one case of

intestinal adenocarcinoma.

Microbiological or serological investigations

played vital role in the diagnosis in 74

(34.91%) cases. They included patients of

enteric fever (27), visceral leishmaniasis
(18),-urinary tract infection (8), tuberculosis

(2) infective endocarditis (1), filariasis (1),

leprosy (1), secondary syphilis (1), acute

viral hepatitis(1), SLE(11), rheumatoid

arthritis (1), dermatomyositis (1) and mixed

connective tissue disorde'r (1).

One hundred & eighty-three invasive

procedures were performed in 145 cases

(68.4% of all cases or 1.26 times per case).

Positive diagnosis was reached in 89

(41.98%) cases from 91 invasive
procedures. Bone marrow was aspirated

in 90 cases. In 54 subjects, it was

performed on the basis of clinical (bone

pain, mucocutaneou bleeding, hepa-

tosplenomegaly, lymphadenopathy etc.) or

laboratory (a very high ESR, changes in

peripheral blood films, positive aldehyde

test, positive Widal test etc.) evidences of

diseases that may be diagnosed from bone

marrow. It was positive in 35 out of these 54

cases (64.81%). It was performed blindly in
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remaining 36 subjects, since clinical and

laboratory data failed to hint at a diagnosis.
Leishman-Donovan bodies were found in

one (serology for visceral leishmaniasis

was negative in this case) and leukemic

(aleukemic in one and progressed from

myelodysplastic syndrometo overt leukemia

during hospitalstay inanother)changeswere
found in two patients.

Tissue biopsies were taken from 40 cases.

They were performed on the basis of some
clinical or laboratory information except in

one young girl in whom apparently healthy
skin was biopsied with the hope of obtaining

immunocytochemical evidence favoring a

tentative diagnosis of systemic lupus

erythematosus (SLE) as anti-DNA antibody

was repeatedly negative. In 28 cases

(70%), definite evidence was obtained in

favor of some diagnosis (table-I). The

proportion of positive yield was highestwith

liver (80%) and lowest with skin (37.5%)

biopsy. Liver biopsywas done in 10cases on

the ground of hepatomegaly, splenomegaly,

stigmata of hepatocellular insufficiency,
abnormal liver function tests or focal lesions

in the liver at ultrasonography. It was

positive in eight (80%) and yielded the

diagnosis of cirrhosis in five and

hepatocellular carcinoma in three cases.

Five patients had abdominal masses in
the absence of any easily accessible lesion

elsewhere in the body. They were subjected

to laparotomy which gavepositivediagnosis

in all (100%) cases. The diagnoses were

each of lymphoma, intestinal adenocarci
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noma and renal cell carcinoma in one and

tuberculosis in two patients.

Table - I : Invasive procedures used during the

study.

Procedure

Lumbar puncture

Pleural fluid study

Ascitic fluid study

Marrow microscopy &

culture

Microscopy & culture of

splenic aspirate

Tissue biopsy

Lymph node

Liver

Skin

Pleura

Stomach

Kidney

Testis

Intestine

Lung(percutaneous)

Laparotomy

No. of

I

Proved

patients diagnostic

08

15

10

90

04

40

10

10

. 08

06

02

01

01

01

01

05

02

06

02

38

03

28

08

08

03

03

02

01

01

01

01

05

Therapeutic trial for tuberculosis was
undertaken in 16 cases. In eight of them it
was guided by some clue, e.g., pleural
effusion, lymphadenopathy, equivocal
pulmonary shadows, strongly positive
tuberculin test etc. Fever underwent

complete remission in seven of these eight
patients; in remaining eight patients, it was
given after all attempts at diagnosis fai\~.
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Four of them showed characteristic

response. Other four did not respond
leaving the etiology obscure. Therapeutic
trial with anti-malarial drug choloroquine
was given in one of these eight subjects.
The trial was accompanied by temporary
remission of fever with its reappearance
three days later. Six of them received anti-
malarial treatment before admission to
IPGMR.

Infectious diseases comprised major bulk
(63.21%) inthisseries,followedbyneoplasms
(12.74%) and connective tissue disorders
(10.85%) (table-II). Among infectious
diseases, tuberculosis (38.81%) topped the
list (table - III) followed by entericfever
(20.15%) and visceral leishmaniasis
(14.93%). In two cases of visceral
leishmaniasis, there was only partial
remission of fever during treatment with
sodium stibogluconate. The fever subsided
completely after cessation of therapy.

These two cases are not shown as drug
fever in the tables as the cause on

admission was clearly detected. Fifteen

(29.41%) patients with tuberculosis had

pleural effusion. Less common sites of

involvement were lymph node, abdomen,

lung, meninges, pericardium, adrenal gland.
vertebra and knee joint (table - IV).
Neoplasms, connective tissue disorders

and miscellaneous causes of prolonged

pyrexia are shown in tables-V to VII. The

cause of pyrexia could not be identified in

15 cases (table - II). Fever spontaneously
resolvedinsevencases,twopatientsexpired,

four patients dropped out, fever continued
unabated in two.
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Table -II: General causes of prolonged pyrexia

(n=212).

Category No. of I Percentage
patients

Table - III: Infectious causes of prolonged
pyrexia (n=134).
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Infectious diseases

I

134

I

63.21

Neoplasms 27 12.74

Connective tissue

disorders 23 10.85

Miscellaneous 13 6.13

Undiagnosed 15 7.07

Diseases No. of % of all

patients cases

Tuberculosis 52 24.53

Enteric fever 27 12.74

Visceral leishmaniasis 20 9.43

Urinary tract infection 08 3.77

Pneumonia 05 2.36

Hepatic amebiasis 04 1.89

Bronchiectasis 03 1.42

Lung abscess 03 1.42

Infective endocarditis 02 0.94

Cholecystitis 01 0.47

Perianal abscess 01 0.47

Cerebral abscess 01 0.47

Empyema thoracis 01 0.47

Secondary syphilis 01 0.47

Leprosy 01 0.47

Malaria 01 0.47

Filariasis 01 0.47

Acute viral hepatitis 01 0.47

DeQuervain's thyroiditis 01 0.47
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Table - IV: Sites of lesion in patients with Table -VI : Connective tissue disorders (n=23).
tuberculosis (n=52).

Discussion

Table-VIII shows gradual change in the
etiologic spectrum of PUO. In the Western
societies, there has been a gradual fall in the
relative frequencies of infectious diseases
with coincident rise in those of neoplastic
and collagen diseases. This may be
attributed to the improvement of sanitation
and hygiene in developed world. Changes
have simultaneously occurred in the
diagnostic thinking leading to recognition of
new entities. This is probable reason for
absence of any patient with collagen

j

disease with 19% incidence of undiagnosed
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Carcinomas 09

Liver 04

Stomach 02

Intestine 01

Lung 01

Undetected primary 01

Leukemias 12

Acute myeloblastic 08

Acute lymphoblastic I 04

Lymphoma Non-Hodgkin's I 06
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cases in the series of Hamman & Wainwrigh.

Lack of improvement in the community health

parameters along with proper diagnosis of

new entities in oursociety have been reflected

in the high incidence of infectious diseases

with a substantial proportion of collagen

disorders in the present series. Frequency of

tuberculosis was higher in the present series

than in any of the earliest Western ones and
abscesses were much less common.

Undiagnosed cases comprised 19%, 14%,

7%,38.4 % and 12%respectivelyinthe series
of Hamman & Waingwright', Geraci &
Weed3,Petersdorf & Beeson4,Larson et a16,
Sheon & Van Ommen1' and Mitchell et al12

respectively. Relatively low frequency of
undiagnosed cases in our series may be
accounted for by higher prevalence of easily
identifiable infectious diseases in our

Table -VIII: Comparison of different pyrexia series.
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community as well as moreprecise definition
of disease entities and sophistication of
diagnostic methods through last decades.
It should be noted that a high frequency
(nearly 50%) of habitual hyperthermia in the
series of Kinter & Rowntree published in
193413laid Petersdorf & Beeson to exclude

cases with temperature below 1019Ffrom
their series4. In most of subsequent works,
criteria laid down by Petersdorf and Beeson
wereadheredt03.5.Habitualhyperthermiadid
not seem to becommon in previous works in
our population. With an apprehension of

missing the dia~nosis in some cases with
prolonged low grade fever, we included all
cases with oral temperature above 100°F.

Only one patient turned out to be a case of

habitual hyperthermia. It is probable that this

entity is uncommon in our population.
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Authors Hamman Keefer Bottiger Geraci Petersdorf Larson Present

Wainw- (2) (11) Weed(3) Beeson(4) Feather- Study

right(1) stone(5)

Year 1936 1939 1953 1959 1960 1982 1995

No of cases 54 75 34 70 100 105 212

Percentage of

Infections 59 65 46 24 36 31 64

Tuberculosis 17 11 17 7 11 5 24

Pyogenic 20 49 20 13 22 19 25

Others 22 5 9 4 3 7 15

Neoplastic disease 22 20 30 30 19 31 12

Carcinoma 15 13 24 16 11 10 4

Hematological 7 7 6 14 8 21 8

Collagen diseases 0 11 12 8 15 9 11

Miscellaneous 0 4 12 24 23 17 6

Undiagnosed 19 0 0 14 7 12 7
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In the present series, the diagnosis could be
reached earlier by proper attention to clinical
data and through appropriately selected
simple laboratory investigations in 53cases.
Similar was the observation of Larson et al5
who concluded that "had the clinicians

followed Sutton's law and pursued
localizing signs ('where the money is'), the
answer would have been obvious earlier".

Imaging techniques were instrumental in
26.42% of case in the present series. They
were diagnostic in 1% and 10% respectively
in the series of Petersdorf & Beeson4and

Larson et a15.It indicates expanding role of

imaging in the diagnosis of prolonged fever.

Invasive procedures were required in 145
cases. On average, 1.28times of procedures
were performed per case. In 56 (26.42%)
cases, it represented some tissue biopsy or
laparotomy. The rate of biopsies was lower
thanthat intheseriesof Petersdorf&Beeson4
and Larson et al5inwhicl1the rates were 4.1

and 4.6 respectively. It reflects more liberal
criteria for inclusion of cases in the study,

greater proportion of cases with infectious
diseases diagnosed by non-invasive
serologic or microbiological methods and
probably our reluctance to undertake such
procedures.

In the present series, bone marrow was
aspirated in 90 cases; it proved diagnostic
in38. Problem-guidedmarrowaspirationhad
much higher diagnostic yield than blind
aspiration. However, the three cases with
positive diagnosis from blind marrow
sampling corroborates the conclusion of
Larson et al5 that blind marrow sampling
may be justified when other procedures fail
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to giveanydiagnosis. Inourseries,diagnostic
yield of tissue biopsies was high, probably
because all tissue biopsies were performed
onthe basisofpositiveclinicalor non-invasive
laboratory evidences. Petersdorf & Beeson
made a strong case for liver biopsy in the
diagnosis of PUO, even when there was no
hepatomegaly or abnormal results of liver
function tests4.By contrast, liver biopsy was
unhelpful even in eight cases with
hepatomegaly in the series of Sheon & Van
Ommen". Presence of hepatomegaly
predicted a higher diagnostic yield4.14.15.
Larson et al6 and Mitchell et al14concluded

that liver biopsy was helpful in the diagnosis
of PUO, but in a small proportion of cases
and it should not be considered a "first-line"

diagnostic test. In the present series, eight of
our of 10liver biopsies proved diagnostic. All
cases had either of hepatomegaly,
splenomegaly, stigmata of chronic liver
diseases or focal lesion in the liver at

ultrasonography.

Role of laparotomy in the diagnosis of PUO

has been widely evaluated and emphasized3-

5.16-22.In the series of Petersdorf & Beeson4,

an intra-abdominalprocesswas responsible
for pyrexia in 31 of the 93 eventually
diagnosed cases. Retroperitoneum is a
common site of occult diseases causing
fever5.21.Till early 60s abdominal cavity and
the retroperitoneum could not be examined
adequatelywithdiagnosticproceduresexcept
by exploration3.Through amazing advances
in imaging technology, the situation has
changed and imaging of these areas is now
possible with the help of CT and MRI5.21.
However, these procedures have remained
beyond the reach of vast majority of our
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people. Moreover, CT facilities currently
available at Dhaka gives anatomical
diagnosis, but often fail to identify etiologic
nature of the lesion. Abdominal CT was

performed in three of our cases, in two of
them laparotomy was eventually required.
In only two cases in the whole series, CT
scanning obviated the need for further
exploration, in one, it gave the diagnosis of
cerebral abscess, and in the other it

revealed psoas abscess which proved to be
of tubercular etiology after study of the
percutaneously aspirated pus. In Western
studies,rateofpositiveresultfrom laparotomy
varied from 57 to 87%3.6.16.23.The rate was

higher (100%) in our series, probably,
because we followed somewhat more strict

criteria for selection for surgical exploration
ofabdomen.Laparotomywillprobablyremain
invaluable in the assessment of cases of

prolonged pyrexia with definite abdominal
symptoms and signs.

Several tentative conclusions may be made
from this study. Firstly, infectious diseases
are the commonest cause of prolonged
pyrexia in our community; neoplastic and
connective tissue disorders arealso not rare.

Second, usual causes of prolonged pyrexia
are disorders commonly encountered in
clinicalpractice.Pyrexiagetsprolongedeither
because the presentation is atypical,
"incomplete" or because we fail to elicit or
utilize clinical or paraclinical information.
Third, considering very low incidence of
habitual hyperthermia, it would probably be
prudent to include patients with temperature
in the range of 100 to 101°F in the category

ot pro~ongea pyrexia or PUO. Finally,
examination of materials identified clinically
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or by simple imaging techniques had high
diagnostic yield. 'Sutton's law' will continue
to hold true. The physician should proceed
immediately to the diagnostic test most
likely to providea diagnosis, the tendency to
carry out a battery of 'routine' investigations
should be discouraged. Delay in obtaining
tissue for diagnosis is blameworthy when
there are clues to abnormality in a particular
organ. This abnormality is often brought to
notice by meticulous historytaking, thorough
clinical examination and by simple imaging
techniques like chest roentgenography
and abdominal ultrasonography. Blind
"beating about a bush" with volleys of
laboratory investigations is not only
unhelpful,butal~oexpensiveand sometimes
injurious to the patient. For finding out the
abnormality the physician has no alternative
to talking to the patient, to examine him
repeatedly and to think over him collectively
with his colleagues.
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