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Everyday Practice

Pyrexia of unknown origin

B. M. JAYARAM, L. KANTHARAJ, R. GQPINATH,
B. S. NAGARAJ

Fever is a common medical problem with a varied aetiology.
When the temperature exceeds 38.3 "C (101 "F) on several
occasions, continues for at least 3 weeks and remains undiagnosed
after one week of investigation in hospital, it is defined as pyrexia
of unknown origin (PUQ).' The causes ofPUO in Indians are very
different from those encountered in western patients. Because
most screening tests can now be done as outpatient procedures,
the criterion of requiring one week of hospital admission is often
ignored.

CLASSIFICA nON OF PUO
PUQ is classified as being clinically benign or clinically significant.

CLinically benign
Factitious fever. This is a term given to false elevation of

recorded body temperature by the patient for ulterior motives. It
is usually observed in young females, especial\y those belonging
to the health professions. The diagnosis can be proved by taking
the temperature again immediately after a high reading is obtained,
or by some one standing at the bedside while the fever is being
recorded. Rigors, piloerection and tachycardia, which are often
associated with high fever, are absent in these individuals.

Essential hyperthermia. The temperature in healthy adults
varies from 96.,5 "F to 99.2 "F. It is lower in the morning and
higher in the evening. Thus a recording of 100 OFin the morning
is more important than the same temperature in the evening.
Patients with essential hyperthermia usual\y present with mild
fever but do not have any other signs or symptoms.

Fabricated fever. This fol\ows self-induced infection of the
skin or genito-urinary tract.

Drugfever. This may bedue to hypersensitivity or idiosyncratic
reactions. Fever may be of high or low grade, sustained or
intermittent. A skin rash may accompany drug fever and other
features of hypersensitivity such as eosinophilia may also be
present. Chills may accompany the fever but the temperature
usual\y returns to normal within a week after the offending agent
has been removed. The most common drugs which cause fever are
the sulphonamides, antituberculous drugs, methyldopa, quinidine,
procainamide, the penicil\ins, anticonvulsants, iodides, furadantin,
propylthiouracil and allopurinol. However, almost all drugs can
cause fever. A flat line recording of 100 "F to 102 "F is typical of
drug fever. Another useful clue is that the patient is usually
unaware of the high temperature.
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Occupational fever. This occurs due to exposure to plastics
(polymer fume fever) and zinc, copper and aluminium (metal
fume fever).

Diseases that affect the normal thermo-regulatory mechanism
may also cause prolonged fever. These include severe extensive
eczema and central nervous system (CNS) lesions involving the
hypothalamus.

Clinically significant
PUQ has been classified into four categories: (I) classical PUQ,
(2) nosocomial PUO, (3) neutropenic PUQ, and (4) human immuno-
deficiency virus (HIV)-infection associated PUQ.2

ClassicaLPUO. When other criteria have been met, 2 weeks of
fever is sufficient to entertain this diagnosis. This category of
PUO corresponds to the earlier definition.

Nosocomial PUO. This is due to infection acquired in the
hospital during acute care, provided there was no infection prior
to admission. Nosocomial infections are due to impaired host
defences (skin ulcers, lung aspiration), an indwelling urinary
catheter, intravenous lines used for infusion of Iluids or for
parenteral alimentation, drainage tubes and shunts. Contaminated
respirators and humidifiers may also introduce micro-organisms
into already susceptible lungs. Pulmonary emboli and transfusion-
related infection may be a cause ofPUQ. The present widespread
use of antimicrobial drugs results in the selection of resistant
micro-organisms both in the hospital and outside. The main
anatomical sites of hospital-acquired infections are the urinary
and respiratory tracts, surgical wounds and especially where
indwelling needles or tubes have penetrated the skin. Most promi-
nent among nosocomial infections are those due to Gram-negati ve
enteric bacteria, staphylococci and mycotic organisms. These
often occur in patients with granulocytopenia as a result of cancer
chemotherapy or organ transplantation. Appropriate investigations
include repeated blood culture (for aerobes, anaerobes and fungi),
cultures from the offending sites, catheter tip cultures, and tests
for deep venous thrombosis and pulmonary emboli.

Neutropenic PUO. This is defined as fever on several occasions
in a patient with a blood neutrophil count of less than 500 per
cmm. Infections are common in these patients because of immune
dysfunction (granulocytopenia, T and B cel\ deficiency and
hypogammaglobulinaemia). Patients with cellular immune
deficiency encompass a rather large and heterogeneous group that
includes patients with AIDS, those with lymphoreticular
malignancies such as Hodgkin's disease and patients receiving
immunosuppressive drugs such as corticosteroids, cyclosporine,

. azathioprine and cytotoxic agents. These patients often present
with high grade fever, tachycardia and hypotension. Neutropenic
patients with fever constitute an emergency. J The usual offending
organisms are bacteria, but as antibiotics are usually given when
the fever becomes protracted, it is often due to superadded fungal
infection.

HI v-ossociated PUO. This is defined as fever in a patient with
HIV infection, which in itself may be the cause for fever. However,
other causes are Mycobacterium avium intraceLluLare (MIA)
infection, toxoplasmosis, cryptococcosis, histoplasmosis, non-
Hodgkin's lymphoma and drug fever. The establishment of a
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diagnosis in these cases requires multiple and rather sophisticated
microbiological tests.

APPROACH TO A PATIENT WITH PUO
This should be done systematically and should include a detailed
history of contact with infection and animals, of recent travel,
drug therapy, place of residence, sexual history and occupation.
Often a carefully taken history is the only pointer towards a
diagnosis. Localizing symptoms may provide a clue to the affected
organ system. Patients with malignancy, AIDS and those on
immunosuppressive drugs are prone to develop opportunistic
infections with Candida, Aspergillus, cytomegalovirus and other
opportunistic pathogens. The character of the fever should be
noted-recurrent fever suggests malaria, brucellosis, cyclic
neutropenia or Hodgkin's disease. Physical examination should
be carried out repeatedly. This may reveal signs which have
developed over a period of time and were not detected at the initial
examination such as lymphadenopathy, hepatosplenomegaly,
abdominal masses or cardiac murmurs. Rectal and vaginal
examination may reveal an abscess or mass in the pelvis.
Proctoscopy should form an integral part of the clinical examination
because inflammatory bowel disease and gastrointestinal
malignancies can present with minimal or no bowel symptoms. It
should be emphasized that given a patient with undiagnosed
PUO, the physician should go back to the history and physical
examination repeatedly, because this is often rewarding.

INVESTIGATIONS
The diagnostic work up of patients with PUO has undergone a
substantial change in recent years."? There is a tendency to apply
a battery of investigations, including biochemical tests,
haemograms, multiple bacterial cultures and imaging modalities
at the initial work up. The availability of more sophisticated tests
such as an immunological profile, computerized tomography
(CT) or magnetic resonance (MR) scan has made the task of the
physician relatively easy.

The following tests are particularly useful in the diagnosis of
PUO:1

Erythrocyte sedimentation rate (ESR). An ESR of more than
100 mm per hour suggests three major disorders-tuberculosis,
malignancy and connective tissue disease. It is a non-specific test
as it is raised in most conditions causing PUO.

Blood smear should be examined for malarial parasites, cell
morphology and leukocytosis (which may indicate infections,
malignancies or Still's disease). This should be done in the
beginning and repeated frequently.

Mantoux test. This should always be done in patients with
classical PUO. A strongly positive test or skin necrosis suggests
tuberculosis. A negative purified protein derivative (PPD) skin
test in the presence of negative control results may be seen in
miliary tuberculosis, sarcoidosis, Hodgkin's disease and AIDS.

Urine analysis. This may indicate evidence of occult urinary
tract infection or prostatitis. 'Sterile pyuria' is the term used when
the urine shows many white blood cells, but is sterile on culture.
This occurs in renal tuberculosis, systemic lupus erythematosus
and tumours. In such a setting the urine should be examined for
acid-fast bacilli and malignant cells. In classical PUO, the urine
should be cultured for mycobacteria and fungi.

Blood cultures. At least 3 blood cultures should be taken.
Special microbiological techniques are needed to make fastidious
organisms grow and incubation has to be continued for at least 2
weeks.
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Liver function studies. Elevated serum alkaline phosphatase is
seen ingranulomatous hepatitis, biliary tract infections, lymphomas
and primary and secondary neoplasms of the liver. Raised
transaminases suggest chronic hepatitis.

Serological tests. These are useful if there is a four-fold rise in
the level of antibody titre on serial testing. They help in the
diagnosis of enteric fever, brucellosis, infectious mononucleosis,
hepatitis A, Band C infections, rickettsial diseases, cytomegalo-
virus (CMV) infection, toxoplasmosis, and amoebiasis. A positive
antibody test to HIV is obviously important in a patient who is
febrile.

Autoantibodies. These (antinuclear factor, rheumatoid factor
anti-neutrophilic cytoplasmic antibodies) are being performed
more frequently and earlier in patients with PUO. They may be
diagnostically useful, especially when backed by appropriate
clinical findings.

Imaging techniques. A chest X-ray should be done routinely
and repeated after 3 weeks or if new symptoms appear.

Additional investigations
The tests mentioned above are the minimum investigations required
in a patient with PUO. However, if the condition still remains
undiagnosed, the following additional investigations should be
performed:

Pulmonary function tests. A diminished carbon monoxide
diffusing capacity may suggest a restrictive lung disease such as
sarcoidosis.

Invasive pulmonary tests. Transbronchial biopsy of the lung
may prove diagnostic even in the presence of a normal chest
X-ray, e.g. in sarcoidosis. In other diseases causing PUO with
chest lesions seen on X-ray, a transbronchial lung biopsy may
prove diagnostic, when repeated sputum examinations are negative.
Bronchoscopy with broncho-alveolar lavage may give important
diagnostic clues in certain diseases, e.g. sarcoidosis.

Intravenous pyelography. It may reveal a renal abscess or
tumour (ultrasound examination is used more often for this
purpose).

Barium meal follow through and barium enema. These
investigations are needed to diagnose certain bowel diseases that
may present only as PUO, e.g. Crohn's disease, ulcerative colitis
and Whipple's disease.

An X-ray of the paranasal sinuses is useful for diagnosing
tumours, fungal infections and Wegener's granulomatosis.

Skeletal survey and bone scan. These investigations are
sometimes helpful in the diagnosis of bone metastases, osteo-
myelitis, and lymphomas. A bone scan, although more sensitive
than X-rays in picking up bony lesions, is less specific.

Ultrasonography. This is a simple investigation which is used
frequently as an initial imaging technique for such patients. It is
non-invasive, without the adverse effects associated with
irradiation, and is now widely available even in smaller towns in
India. Its main advantage over a CT scan is that the machine is
portable, the technique is widely available, is much less expensive
and can easily distinguish between a solid and a cystic mass. It is
useful for detecting space-occupying lesions of the liver and
stones in the gallbladder and bile ducts. It can also detect pelvic
masses, or abscesses in the prostate, subphrenic space and pancreas,
as well as renal tuberculosis and carcinoma. In a patient with
classical PUO, ultrasound examination of the abdomen may
detect enlargement of the retroperitoneal lymph nodes. Ultrasound
examination of the chest can also be done to detect small effusions,
and to assess whether a lesion is cystic or solid. The investigation
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can be repeated frequently without causing adverse effects and
can even be performed at the bedside.

Colour dopple rechocardio graphy. This can be used to diagnose
an atrial myxoma or vegetations on the heart valves in bacterial
endocarditis.

Computerized tomography. x CT scanning has now become
available in most major cities in India. It should be resorted to if
ultrasound examination of the abdomen fails to reveal any lesion,
or the nature of the lesion is uncertain. A CT scan is of immense
value for discovering hitherto unrecognized infections of the
liver, subphrenic space, abdominal cavity and pelvis. It is most
effective for imaging the retroperitoneum (where it is superior to
ultrasound), and it may detect enlarged retroperitoneal lymph
nodes, tumours, an abscess or a haematoma.

A chest CT scan provides valuable information regarding
lymph nodes and other masses in the mediastinum and miliary
shadows. Occasionally a chest CT scan reveals valuable informa-
tion when the chest X-ray is normal. Intravenous contrast outlines
the thoracic vessels well and differentiates these from lymph
nodes. CT of the head is important for diagnosing tumours and
meningitis.

Magnetic resonance imaging. This is a costly imaging technique
and should be used only in specific situations. It is the preferred
mode of investigation if a spinal or paraspinallesion is suspected
and may be superior to a CT scan for demonstrating an intra-
abdominal abscess. It must be borne in mind that for imaging of
the abdomen, sequential use of ultrasound and CT scan is the
rational approach.

Gallium scans. Gallium scans may be used to identify lung
lesions such as sarcoidosis or pneumonia due to Pneumocystis
carinii infection. False-positive and false-negative findings are
common.

Biopsies. If the diagnostic tests suggested are negati ve, invasi ve
methods of diagnosis must be carried out. These are indicated if
the organ is clinically enlarged or dysfunctional and biochemical
tests indicate an abnormality.
1. A fine needle aspiration biopsy of the involved organ is now

widely performed. This is an easy procedure which has a
satisfactory yield, and has no morbidity. However, the
diagnostic yield and the morphological details are less than
with an open biopsy.

2. Bone marrow biopsy is carried out if any haematological
parameter is abnormal (e.g. anaemia, leukopenia). It may help
in diagnosing a haematological malignancy, granulomatous
disorder or parasitic disease (e.g. leishmaniasis). A culture of
the bone marrow aspirate can be done at the same time.

3. Liver biopsy is useful as its yield increases substantially if the
organ is enlarged, or if liver function tests are abnormal (e.g.
an elevated serum alkaline phosphatase). It is helpful in the
diagnosis of granulomatous diseases such as tuberculosis,
sarcoidosis, primary and secondary malignancies, viral
infections and lymphomas.

4. Lymph node biopsy can be useful when lymph nodes are easily
accessible and, if enlarged, should be subjected to immediate
fine needle aspiration cytology and/or open biopsy. This may
be useful in the diagnosis of lymphomas, metastatic cancer,
tuberculosis, toxoplasmosis and fungal or parasitic infections.

5. Biopsy of other tissues such as the temporal artery, rectal
mucosa and skin are useful in the diagnosis of temporal
arteritis, inflammatory bowel disease and skin malignancies.
With the help of currently available imaging modalities, guided

biopsies of intrathoracic and intra-abdominal masses can be
easily performed. A guided procedure results in satisfactory
material and a lower incidence of complications.

Molecular biology techniques. Some recent sophisticated
techniques like the polymerase chain reaction are now being used
to diagnose diseases such as tuberculosis. This is an extremely
sensitive test, but is not specific and is available only in some
centres in India.

Ex.ploratory laparotomy. This is sometimes indicated when all
other diagnostic procedures fail. However, with the advent-of
modern imaging and guided biopsy techniques it is rarely necessary.

THERAPEUTIC GUIDELINES
Therapeutic trials are indicated if a diagnosis is strongly suspected,
e.g. it is reasonable to give antituberculosis treatment (ATT) if
one suspects tuberculosis or tetracycline ifbrucellosis is suspected.
In a country like India where tuberculosis is widely prevalent, it
may be worthwhile to try antituberculous therapy if none of the
tests yield a diagnosis.

However, if there is no clinical response over 4-6 weeks,
treatment should be stopped and the situation re-evaluated. The
empirical use of steroids and non-steroidal anti-inflammatory
agents (NSAlDs) should be strongly discouraged since these
agents can suppress fever if given in high enough doses, and
exacerbate many infections. The use of steroids and NSAIDs is
justified only in patients with inflammatory diseases and
malignancy which may be life-threatening and as a last resort for
high fever.

If there are clinical indications that a patient has sepsis, but no
focus is discovered, empirical antibiotic therapy directed against
a wide range of bacteria may be given. If enteric fever is suspected,
fluoroquinolones should be used. In tropical countries, high grade
intermittent fever may justify empirical antimalarial therapy,
even if malarial parasites are not identified in the peripheral
smear. For nosocomial PUO, therapy should be directed against
Gram-negative organisms, especially Pseudomonas. In addition,
methicillin-resistant Staphylococcus aureus should be targeted if
there is an indwelling catheter.

Since infections in immunocompromised patients can progress
rapidly and become life-threatening, diagnostic procedures should
be carried out promptly and empirical therapy instituted before
a specific diagnosis is reached. Such patients are often infected
with uncommon organisms, e.g. P. carinii, fungi and atypical
mycobacteria. Trimethoprim-sulphamethoxazole is frequently
used to prevent P. carinii infection. It may also decrease the
incidence of bacterial pneumonia and urinary tract infections.
Acyclovir is effective in treating Herpes simplex and CMV
infection in renal and bone marrow transplant patients.

It is important to prevent infections in hospital patients. Hand
washing is the simplest and most effective means of decreasing
nosocomial infection. Invasive devices such as central and
peripheral lines and indwelling urethral catheters are potential
sources of infection. The need forthese devices should beconstantly
assessed and their use discontinued at the earliest opportunity. It
is important to improve host defenses, correct electrolyte imbalance
and maintain adequate nutrition. Reduction or discontinuation of
immunosuppressive medication may jeopardize the viability of a
transplanted organ, but may be necessary in life-threatening
infections as an adjunct to effective antimicrobial therapy.

CURRENT TRENDS
In developed countries, the causes ofPUO are changing. 5Tumours,
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TABLEI. Common causes of fever of unknown origin
INFECTIONS (30-40%)
Systemic
I. Tuberculosis (pulmonary,

abdominal, lymph node,
disseminated)

2. Infective endocarditis
3. Typhoid'
4. Infectious mononucleosis
5. Cytomegalovirus
6. HIV infection (AIDS)
7. Fungal infections

Candida
Aspergillus

8. Rheumatic fever"

9. Malaria'
10. Filaria
II. Kala-azar'
12. Brucellosis
13. Amoebic liver abscess'
14. Miscellanous infections

Gonococcaemia
Meningococcaemia
Syphilis
Actinomycosis
Rickettsial

15. Hepatitis

Localized
I. Intra-abdominal or pelvic abscess 3. Genito-urinary
2. Hepatobiliary 4. Osteomyelitis

MALIGNANCY (20-30%)
I. Lymphoma'
2. Leukaemia
3. Obstructi ve tumours
4. Hypernephroma

COLLAGEN VASCULAR DISEASE ( 10-15%)
I. Still's disease 7. Poly myalgia rheumatica
2. Polyarteritis nodosa 8. Temporal arteritis t
3. Systemic lupus erythematosus 9. Others
4. Vasculitis Behcet's disease
5. Erythema nodosum Mixed connective tissue
6. Wegener's granulomatosis disease

Rheumatoid arthritis

5. Hepatoma
6. Secondaries in the liver
7. Renal cell carcinoma

MISCELLANEOUS ( 10-20%)
I. Sarcoidosis
2. Inflammatory bowel disease
3. Granulomatous hepatitis'
4. Pulmonary emboli
5. Retroperitoneal haematoma

6. Chronic fatigue syndrome
7. Gout
8. Subacute thyroiditis
9. Haemolysis
10. Megaloblastic anaemia

• Commonly seen in India t Rare In India

abdominal abscesses and hepatobiliary diseases are becoming
less common, presumably because of the early application of
ultrasound and CT scanning. However, infection still remains the
most common cause closely followed by multisystem disease.'
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Among infections, tuberculosis remains important, and viral
infections (especially cytomegalovirus) are becoming more
common.

There are few studies of PUO from the Indian subcontinent. In
a prospective and retrospective 5-year study? done at a tertiary
referral centre in northern India, data on 150patients was analysed.
It was seen that infections, especially tuberculosis, were the
dominant cause (50%), followed by lymphoreticular and
haematological disorders (21%), collagen vascular diseases and
non-haematological neoplasms (8.7% each). In 6.7% of the cases,
a variety of other causes were responsible. Fever remained
undiagnosed in 4.7% of the patients.

With the introduction and rapid spread of HIV in the Indian
subcontinent, the picture is changing. It is also true that in primary
care hospitals, infections form the main causes of PUO but in
referral hospitals, tumours and multisystem disease are also
important.

CONCLUSIONS
Ninety per cent of all PUO can be diagnosed after a detailed and
rational work up. In India, most cases will fall into one of the
following categories: occult tuberculosis, occult abscess, occult
malignancies and occult connective tissue disease or sarcoid. The
rest will recover without specific therapy and a watchful policy of
non-interference with judicious symptomatic treatment is all that
is required. A list of causes of PUO is provided in Table I.
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