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ABSTRACT
There are many causes of fever in children, ranging from common and self-limiting to serious and life threatening. Careful 
assessment of children with prolonged fever without an obvious or identified source requires detailed history and examination 
with consideration of infections unique to the specific geographical region and individual exposure risks. Previous recommen-
dations for diagnostic work-up have provided valuable insights, but none have been tailored to the Australian inpatient setting. 
Recognising this gap, a diagnostic approach for infections specifically designed for the Australian child admitted to hospital with 
prolonged fever (≥ 38.0°C) exceeding 7 days is provided.
Level of Evidence: National Health and Medical Research Council Level V.

1   |   Background

Fever is a common presentation prompting medical attention in 
children. Typically, the cause of the fever becomes apparent with 
time and/or resolves without treatment. However, when a fever 
persists without an identifiable cause, even the experienced pae-
diatrician may find themselves challenged, especially when de-
termining the appropriate infectious diagnostic work-up.

Pyrexia of unknown origin (PUO) was first defined in adult 
populations in the 1960s by American physicians Petersdorf and 
Beeson, with the original criteria including: (i) fever exceeding 
38.3°C on several occasions, (ii) illness persisting for more than 
3 weeks duration and (iii) failure to reach a diagnosis following 
1 week of inpatient investigation [1]. Since then, the definition 
of PUO in the adult and paediatric literature has varied, par-
ticularly around the duration of fever required. Most studies on 
paediatric PUO have primarily focused on descriptive analyses, 

delineating baseline characteristics and discharge diagnoses of 
children presenting with fever without a discernible source last-
ing between 14 and 21 days [2–7]. Few studies have evaluated 
fever durations of 5–7 days [8–10] and/or proposed streamlined 
diagnostic approaches to the infectious work-up.

While it is important to consider both infectious and the nu-
merous non-infectious causes of PUO, which include malig-
nancy, rheumatic and inflammatory causes, this review will 
focus solely on infections to consider. The approach to the non-
infectious causes of PUO is covered elsewhere [11–14]. Studies 
to date, including a systematic review [15], have consistently 
demonstrated that infection is the most commonly identified 
discharge diagnosis [7, 10, 15–17]. In the systematic review, 
bacterial infections were most common, with brucellosis, uri-
nary tract infections, tuberculosis, and typhoid fever emerging 
as the most common bacterial organisms [15]. It is important 
to note that although the systematic review aimed to consider 
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and compare the aetiology of infection in developed and de-
veloping countries, studies were largely conducted in tropical 
low-income regions and/or in tuberculosis or typhoid endemic 
regions [15]. Regardless, viral infections, notably Epstein Barr 
virus (EBV) and primary Cytomegalovirus (CMV) were shown 
to be common infectious aetiologies globally [12, 15] while fun-
gal infections were rare and parasitic infections, particularly 
leishmaniasis, were more prevalent in developing countries [15].

Despite robust guidelines addressing acute fever [18, 19] and fever 
in returned travellers [20–22], a notable gap exists for guidelines 
structuring the diagnostic work-up in children with prolonged 
fever without a focus. Previous recommendations [5, 11–14, 17, 
23–27] have offered valuable insights, yet none have been tailored 
to the Australian inpatient setting. Consequently, this article aims 
to address the aforementioned gap by providing a diagnostic ap-
proach for the Australian child admitted to hospital with prolonged 
fever of ≥ 38.0°C lasting more than 7 days without an identifiable 
source. It considers relevant geography and exposures and encom-
passes infections to consider, diagnostic recommendations, and a 
clinical framework. Opportunistic infections in the immunocom-
promised host, neonatal infections, hospital-acquired infections 
and non-infectious causes fall beyond the scope of this review.

2   |   Clinical Assessment

A commonly overlooked aspect in assessing children with pro-
longed fever without a focus is the omission of a comprehen-
sive bedside clinical evaluation. Repeated history-taking, serial 
examinations and continuous observation are essential com-
ponents in the assessment of a child with prolonged fever and 
should not be underestimated.

3   |   Patient History

The patient's medical history should include careful consider-
ation of the following key elements:

•	 Immune status (immunocompetent vs. immuno  
compromised).

•	 Aboriginal and/or Torres Strait Islander status and/or eth-
nic background.

•	 Country of birth and childhood vaccination history [28].

•	 History of fever including measurement (subjective vs. ob-
jective), onset and pattern where applicable.

•	 History of clinical features that may have since resolved, 
such as conjunctivitis or rash (potentially indicative of 
Kawasaki's Disease) or a preceding sore throat or skin in-
fection (potentially indicative of Acute Rheumatic Fever).

•	 History of unintentional weight loss, night sweats or un-
usual bleeding/bruising, which could indicate malignancy.

•	 History of joint pain or swelling, which could indicate a 
bone and/or joint infection, Acute Rheumatic Fever or a 
rheumatological diagnosis.

•	 Detailed questioning around home life and potential infective 
exposures including property type (urban vs. rural), drinking 

water source, ingestion of soil (intentional or unintentional), 
consumption of unpasteurised animal milk [29] or imported 
foods/substances, contact with pets or animals (at home or 
outside the home) and likelihood of arthropod bites.

•	 Detailed questioning surrounding domestic and international 
travel, including the timeframe of travel, destinations visited, 
activities undertaken and preventative measures taken.

•	 Documentation of any recent antibiotic or steroid treat-
ments. Consideration should also be given to drug fever.

•	 Previous significant microbiological findings, including the 
isolation of multi-resistant organisms.

•	 Previous similar episodes or symptoms that may suggest an 
auto-inflammatory or fever syndrome.

•	 Past history or family history of Acute Rheumatic Fever or 
rheumatic heart disease.

•	 Sexually transmitted infections should be considered.

4   |   Physical Examination

The physical examination should encompass a thorough head-
to-toe examination. Key clinical findings to consider include 
current or preceding:

•	 Height and weight to assess growth trends.

•	 Neurological signs, which may be subtle, such as a change 
in personality, unexplained lethargy or confusion or more 
overt signs of meningism.

•	 Abdominal tenderness, to suggest intraabdominal pyogenic 
infection, or flank tenderness to suggest pyelonephritis.

•	 Respiratory findings, noting reduced air entry of occult 
pneumonia, may be subtle.

•	 Inability to weight bear, a limp, focal bony tenderness, or 
joint pain or swelling to suggest bone or joint infection.

•	 Presence of lymphadenopathy or hepatosplenomegaly.

•	 Thorough review of the skin for cellulitis, rash or skin le-
sions, hidden tick or eschar, as well as mucosal or oral 
changes like conjunctival injection or strawberry tongue.

•	 Ear, nose and throat examination, including consideration 
of sinus, mastoid and dental infection.

•	 Auscultation for a murmur, with particular consideration 
of endocarditis, especially in children with congenital or ac-
quired cardiac defects.

•	 Specific assessment and consideration of current and histori-
cal signs of Kawasaki Disease and Acute Rheumatic Fever.

5   |   Diagnostic Work-Up for Infection in the Child 
With Prolonged Fever

To supplement the clinical history and examination in the undif-
ferentiated inpatient, a tiered diagnostic approach to the work-up 
of children with prolonged fever is suggested in Figure 1. In hae-
modynamically stable children, culturing and observing prior to 
the commencement of antibiotic therapy are preferred.
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Initial testing for an undifferentiated fever includes Tier 1 
investigations. Full blood count (FBC) includes differential 
count and film and serial trend analysis of white cells includ-
ing neutrophils, lymphocytes and eosinophils and platelet 
count. Pyuria and bacteraemia can be intermittent so repeated 
specimen collection, ideally prior to antibiotics, is advised. 
Faeces investigation for bacterial, viral and parasite entero-
pathogens is generally reserved for children with diarrhoea. 
Cerebrospinal fluid analysis is not routinely recommended un-
less neurological concerns are present or arise, but may need 
to be reconsidered in the event of persistent fevers without a 
focus, recognising that clinical findings of central nervous 
system infections can be subtle, particularly in young children 
[31]. In the event of ongoing fevers without an identifiable 
focus despite serial clinical reviews, consider Tier 2 and Tier 
3 investigations.

Medical imaging should be used judiciously. Chest radiographs 
(CXR) can identify hilar lymph nodes in tuberculosis or a me-
diastinal mass in malignancy. Abdominal ultrasound may be 
needed for suspected appendicitis or intra-abdominal collec-
tion, including hepatic, splenic or renal abscesses, with retro-
peritoneal and subphrenic abscesses being silent in the early 
stages [8]. Osteomyelitis may also go initially undiagnosed, 
especially if involving the spine or pelvis, and magnetic res-
onance imaging (MRI) or bone scans should be considered, 
especially in children with an abnormal musculoskeletal ex-
amination. If sedation is required, consider performing other 
investigations concurrently.

Table A1 presents overlooked endemic infectious diseases and rel-
evant exposures in Australia. Additionally, with increasing global-
isation, diseases that were traditionally thought of as travel-related 
are becoming more relevant and should also be considered. It is 
important to consider potential exposures and onset of illness with 
respect to expected incubation periods. This informs the appropri-
ateness of diagnostic investigations, their timing and interpreta-
tion. Nucleic Acid Amplification investigations, most commonly 
Polymerase chain reaction (PCR) are most useful early in infection 
in the seronegative window period and often become nondetect-
able once a serological response has occurred. Serology is most 
useful when both acute and convalescent samples are collected, 
usually at 7–21-day intervals. Serial samples should be tested in 
parallel to demonstrate significant changes in antibody levels, se-
roconversion or evidence of past infection.

When interpreting any investigation, it is important to con-
sider the limitations of the test. For example, with syndromic 
multiplex PCRs, knowledge of the specific targets included 
should be noted. This varies from laboratory to laboratory, 
and additional testing may be required. For instance, many 
faecal multiplex PCRs may not include Vibrio species or 
Cyclospora, necessitating additional culture or ova cyst par-
asite (OCP) examination on two or more occasions because of 
the intermittent excretion of parasites and reduced test sensi-
tivity. This is also the case for syndromic multiplex respira-
tory bacterial and viral pathogens. High background rates of 
serology for some infections exist, and serological IgM cross-
reactivity for a number of infectious agents frequently occurs. 

FIGURE 1    |    A tiered diagnostic approach for a child admitted to hospital with prolonged fever without focus in Australia.
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Notably, laboratories may have stored serum samples avail-
able to clarify misleading serological results. Importantly, the 
possibility of an anergic response (negative tuberculin skin 
test or gamma release interferon assay) with acute tuberculo-
sis should also be considered.
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in
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ut
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s b
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oc
al

 in
fe

ct
io

n 
de

ve
lo

p.
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l f
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 b
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C
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 c
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re
 

an
d 

se
ns
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e
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 b
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 c
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C
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 c
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t c
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 d
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r c
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 c
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 p
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r o
r 

bo
ne

) f
or

 P
C

R
.

C
ul

tu
re

 is
 p
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s d
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t c
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 b
ila

te
ra

l 
ce

rv
ic

al
 a

de
no

pa
th

y)
, l
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os
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 c
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 d
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 c
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ra
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ra
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]
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 m
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, f
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l m
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ra
l v

is
ua

l l
os

s,
 e

ye
 p
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 p
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A
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.
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[3
3]
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t o
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ra
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r p
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 p
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 b
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 p
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oi
nt

 
as

pi
ra

te
 fo

r M
C
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on
su
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r 
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n 
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 c
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.
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ph

ili
c 
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0]
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ca
nt

on
en

si
s [
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 c
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 D
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gn
os

is
 re

qu
ir

es
 a
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m
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in
op
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R
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d 
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c 
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G
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N
SW
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6]
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g 
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 p
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l p
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]
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el
la
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; f
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w
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ts
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e 
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t m
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f b
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t p
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e 
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t b
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m
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R

b  a
nd
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a .
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 r
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D
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se
Pa
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en
In
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ri
od

C
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n
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u

re
s

In
ve

st
ig

at
io

n
s

M
os

t d
ia

gn
os

es
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 V
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[3
6]

In
ha
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tio

n 
of
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fe
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ed

 
m
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er

ia
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m

 p
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 o
r 
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ed
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ds

.
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itt

ac
os
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os

is)
 [3

7]
C

hl
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ia

 p
si

tta
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A
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 c
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al

 m
an
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 m
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e 
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m
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.

R
es
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tu
m

 o
r b
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R
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m
 fo

r s
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og

ya .

Q
LD
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Le
ss

 c
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m
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 V
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t c
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he
ep

, g
oa

ts
 a

nd
 

m
ac

ro
po

ds
.

In
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 d
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il.

Q
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ve
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]
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t c
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r c
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 p
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r c
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 m
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 b
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 d
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 d
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 c
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 d
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 d
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 c
as

es
 p

re
se

nt
 

w
ith

 a
 p

ri
m

ar
y 

lo
ca

l u
lc

er
at

iv
e 

le
si

on
 a

nd
 

te
nd

er
, r
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 d
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os
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iv
er

 v
ir

us
 

(R
RV

)
7–
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. D
en

gu
e 

ha
em

or
rh

ag
ic

 
fe

ve
r a

nd
 d
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