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Abstract. Acute undifferentiated fever (AUF) is a temporary febrile illness accom-
panied by non-specific symptoms. Previous studies in Asia have primarily focused 
on delineating specific agent(s) causing AUF. None were designed to assess the 
frequency of undiagnosed cases. This study aimed to review the case definition, 
laboratory investigations, etiologies and proportion of undiagnosed episodes of 
AUF. We reviewed nine studies, each employing different case definitions and 
diagnostic tools. Malaria, dengue, leptospirosis and rickettsial illnesses were fre-
quently identified as the etiologies of AUF and the frequencies of undiagnosed 
cases ranged from 8% to 80%. An international consensus definition is required 
to compare the occurrence of AUF in different geographical sites, particularly if 
this condition were to be used as an indicator for the emergence or re-emergence 
of infectious agents. Use of general diagnostic tools for infectious diseases might 
reduce the proportion of undiagnosed AUF cases. 
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INTRODUCTION

Acute undifferentiated fever (AUF) is 
frequently seen in clinical practice but the 
etiology is not always found.  The condi-
tion may be distinguished from fever of 
unknown origin (FUO) by fever duration, 
progression of illness and underlying 
causes (Phuong et al, 2006; Efstathiou 
et al, 2010; Abrahamsen et al, 2013). In 
FUO, fever must be present for at least 
three weeks ( Petersdof and Beeson, 1961; 
Durack and Street, 1991). Patients with 
AUF have a more limited duration of fever 

and many of the episodes resolve spon-
taneously and are presumed to be due to 
self-limiting infections (Thangarasu et al, 
2011). Acute fever requires careful evalu-
ation because it could be the first sign of 
a potentially serious infection.

Determining the cause of AUF can be 
a challenge for health workers, particu-
larly in developing countries. The lim-
ited diagnostic tools, variety of potential 
causes of fever and non-specific clinical 
features make diagnosis a challenge. A 
knowledge of the local causes of AUF and 
available tests is required in the approach 
to an AUF patient.

Previous reports (Watt and Jongsakul, 
2003; Nga et al, 2006; Phongmany et al, 
2006; Chandy et al, 2009; Gasem et al, 
2009; Low et al, 2011; Phuong et al, 2010; 
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Premaratna et al, 2010; Thai et al, 2010) 
have evaluated the causes of AUF in Asia 
but limited data exists regarding the epi-
demiology of undiagnosed cases where 
other pathogens may be the cause. Those 
studies focused on particular pathogens 
rather than the various causes of AUF and 
the proportion of AUF cases that remain 
undiagnosed. We reviewed the literature 
to determine the case definition, inves-
tigations and etiologies of AUF, and to 
determine the proportion of AUF cases 
that remained undiagnosed in Asia.

MATERIALS AND METHODS

We searched PubMed using the 
following terms: Fever/etiology (Majr) 
OR Fever/microbiology (Majr) AND 
Asia (Mesh) AND Adult (Mesh) AND 
1990/01/01 (PDAT): 2012/12/31 (PDAT) 
AND Journal Article (ptyp) AND English 
(lang). We also searched Medline, Scopus 
and Web of Science. Reports were ob-
tained from the references of the articles 
used for analysis.

Inclusion criteria for published stud-
ies were subjects who were assessed for 
an acute febrile illness without a focus 
of infection found on initial history and 
examination who were investigated for 
more than three different causes of fever. 
Articles were reviewed if they were origi-
nal research and were not published in the 
form of a review article or case report. The 
review was limited to English language 
articles from Asian countries published 
during 1990-2012. We used articles pub-
lished only since 1990 because nucleic acid 
amplification testing began to be used as 
a routine diagnostic tool after 1990.

Exclusion criteria were studies that 
focused on FUO, connective tissue disor-
ders, malignancies, autoimmune diseases, 
travelers returning from Asia and studies 

of children, immunocompromised or neu-
tropenic subjects.

The articles identified were reviewed 
systematically (Fig 1). Data obtained 
included study design and location, pe-
riod of sample collection, age of patients 
included, inclusion criteria for that study, 
microbiology methods and diagnosis. 
Quantitative data recorded included the 
number of participants, age range and 
frequency of diagnoses.

RESULTS

The searches were carried out on 20 
September 2012 (PubMed and Medline) 
and 24 September 2012 (Scopus and Web 
of Science). Two hundred one studies 
were retrieved initially. After removing 
duplicate studies, 137 studies remained, 
of which 113 were removed after reading 
their titles and/or abstracts. The entire 
texts of the 24 remaining studies were 
reviewed, of which 9 passed all exclusion 
criteria and met all inclusion criteria. Table 
1 summarizes the 7 prospective studies 
(Leelarasamee et al, 2004; Murdoch et al, 
2004; Ellis et al, 2006; Suttinont et al, 2006; 
Chrispal et al, 2010; McGready et al, 2010; 
Kasper et al, 2012) and 2 retrospective 
studies (Blacksell et al, 2007; Joshi et al, 
2008). The studies were from 4 countries: 
Thailand, Nepal, India and Cambodia.

Different case definitions were used 
for the different studies for AUF; includ-
ing length of fever with no obvious source 
of inflammation or focal finding. The 
majority of studies evaluated patients 
with a duration of fever of less than 14 
days (Leelarasamee et al, 2004; Suttinont 
et al, 2006; Joshi et al, 2008; Kasper et al, 
2012); one study evaluated patients with 
fever of up to 21 days duration (Chrispal 
et al, 2010). The remaining articles did not 
specify the maximum duration of fever.
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There was little variation in the defi-
nition of fever. Several studies specified a 
fever cut-off level of ≥38ºC (Murdoch et al, 
2004; Ellis et al, 2006; Blacksell et al, 2007; 
Kasper et al, 2012); one study (McGready 
et al, 2010) used a fever cut-off of 37.5ºC 
and another study (Leelarasamee et al, 
2004) used a cut-off level of 38.3ºC. Some 
studies (Suttinont et al, 2006; Joshi et al, 
2008; Chrispal et al, 2010) did not specify 
the fever cut-off level.

To identify the etiologies of AUF, 
the studies employed non-specific and 
specific investigations. Non-specific in-
vestigations refer to blood analysis and 
other laboratory testing to describe the 
underlying cause of the disease without 
determining a specific microorganism, 
such as a complete blood count, serum 

proportion of AUF cases that remain un-
diagnosed ranged from 8% to 80% (mean 
= 47.8%, SD = 23.3%) (Table 1).

While the criteria used to define AUF 
varied in terms of duration and fever 
thresholds, all the studies excluded cases 
where a specific diagnosis was made im-
mediately after clinical evaluation and 
non-specific investigations.  The results 
of complete blood counts, urinalysis tests 
and chest X-rays were inconclusive in 
AUF cases, requiring further investigation 
to determine the cause of fever.

In tropical countries where mosquito- 
borne diseases are endemic, malaria was 
frequently suspected as a cause of AUF 
and other causes of fever were ignored.  
Non-malarial febrile illnesses comprised 

Records identified through  

database searching 

(n=201) 

Titles and abstracts reviewed 

(n=137) 

Full-text articles assessed 

(n=24) 

Studies included in analysis 

(n=8) 

Duplicates removed 

(n=64) 

Excluded (n=113) 

32 not relevant 
32 review or case reports 

49 met exclusion criteria 

Excluded (n=16) 

2 not relevant 

6 PUO studies 
8 limited investigation ( 3 agents) 

Additional record identified 

from reference list 
(n=1) 

Fig 1–Flow diagram of the process and results of article 
selection.

biochemistry, urinalysis and 
chest X-ray.

Specific investigations refer 
to laboratory testing investigat-
ing specific pathogens, such as 
malaria films, serological tests, 
polymerase chain reaction (PCR) 
assays and bacterial cultures. 
These methods identified spe-
cific infections, such as malaria, 
dengue fever, leptospirosis and 
rickettsioses as possible causes 
of AUF.  Salmonella sp, Esch-
erichia coli, and Staphylococcus 
aureus were the most common 
blood culture isolates (Leelar-
asamee et al, 2004; Murdoch 
et al, 2004; Suttinont et al, 2006; 
Blacksell et al, 2007; Kasper et al, 
2012). A small proportion of 
dual or triple infections were 
reported, with arthropod-borne 
infections (malaria, rickettsial 
infections, dengue) and zoonotic 
diseases (leptospirosis) being the 
most common co-infections. The 
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a greater proportion of AUF cases than 
malaria did (Murdoch et al, 2004; Joshi 
et al, 2008; Faruque et al, 2012; Naing and 
Kassim, 2012). The two prospective stud-
ies (Leelarasamee et al, 2004; Suttinont 
et al, 2006) highlighted the importance of 
malaria screening during the initial evalu-
ation of acute febrile patients resulting in 
exclusion of malaria from the differential 
diagnosis. In one study (McGready et al, 
2010), approximately one quarter (51/211) 
of febrile episodes were caused by malar-
ia. If malaria patients were excluded from 
that study, the proportion of undiagnosed 
cases would increase from 19% (40/211) to 
25% (40/160).   

DISCUSSION

Due to the rapid clinical recovery of 
the majority of AUF patients in the stud-
ies reviewed, it is likely the main etiology 
of AUF was infections. Other causes of 
fever, such as malignancies and autoim-
mune diseases, only contributed to a small 
proportion of AUF patients. One study 
(Chrispal et al, 2010) excluded hematologi-
cal malignancies, autoimmune diseases 
and immunocompromised patients.

Serology was the main diagnostic 
method used in the reviewed studies, but 
of studies checking titers, convalescent 
titers were not always performed. Only 
three of nine studies (Suttinont et al, 2006; 
Blacksell et al, 2007; McGready et al, 2010) 
obtained convalescent titers in all partici-
pants. In the other studies, convalescent 
titers were obtained in fewer than 25% 
of participants (Murdoch et al, 2004; Ellis 
et al, 2006; Kasper et al, 2012). The propor-
tion of patients who had convalescent 
titers was not specified in two studies 
(Leelarasamee et al, 2004; Chrispal et al, 
2010).  In one study (Joshi et al, 2008), only 
acute titers were obtained. Diagnosis us-
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introduction of PCR as a routine diagnos-
tic test (Anderson et al, 1976; Brown et al, 
1984). The use of a microarray to inves-
tigate a wide range of infectious agents 
is likely to be useful but this technique 
cannot detect the presence of novel agents 
(Palacios et al, 2007). Rapid advances in 
molecular biology research and the avail-
ability of high throughput sequencers are 
a promising tool to reduce the number 
of undiagnosed AUF cases in the future. 
These advances may enable the identifi-
cation of occult infections and previously 
unknown pathogens (Palacios et al, 2008; 
Beck et al, 2009). This new method does 
not rely on a knowledge of the pathogens 
being sought but provides bulk sequenc-
ing of any nucleic acid present in the 
sample. This technology to diagnose AUF 
should be further explored. 

In conclusion, despite AUF being 
common, studies regarding its epidemio- 
logy are limited.  In Asia, serology is the 
most common diagnostic tool and the 
most prevalent etiologies of AUF are ma-
laria, dengue, leptospirosis, and rickettsial 
infections. The lack of a widely agreed 
upon definition of AUF makes compari-
son of patients with AUF between regions 
and countries difficult. Further studies 
need to be conducted using a standard 
definition of AUF by evaluating patients 
using a high throughput sequencing 
platform for detecting infectious diseases.

REFERENCES

Abrahamsen SK, Haugen CN, Rupali P, et al. 
Fever in the tropics: Aetiology and case-
fatality - a prospective observational study 
in a tertiary care hospital in South India. 
BMC Infect Dis 2013; 13: 355.

Anderson KE, Joseph SW, Nasution R, et al. 
Febrile illnesses resulting in hospital ad-
mission: A bacteriological and serological 

ing acute titers only can be problematic. 
False negative results may occur when 
antibody titers are below detectable levels 
during the first few days of illness. Acute 
titers can also yield false positive results 
due to cross reactivity (De Paula and 
Fonseca, 2004).

Direct testing for pathogens by cul-
ture, PCR or antigen detection can be ob-
tained from acute samples. For example, 
PCR to detect dengue fever during the 
initial infection is more sensitive than 
antibody detection (Kasper et al, 2012). 
Direct testing led to diagnosis in 22% of 
subjects in the studies evaluated.

AUF remained undiagnosed in 8% to 
80% of the cases reported in the studies 
reviewed. Studies with a low reported 
number of undiagnosed cases most likely 
made their diagnoses using IgM levels 
on acute specimens only. This procedure 
may give false positive results, underes-
timating the proportion of undiagnosed 
cases. Diagnoses may be incorrect due to 
laboratory results being interpreted using 
preset criteria without considering the 
clinical presentation or without perform-
ing convalescent titers.

A possible explanation for the large 
proportion of undiagnosed cases in the 
majority of articles reviewed is the limited 
scope of the investigation. These studies 
attempted to identify the cause of AUF 
using specific investigations designed to 
detect anticipated causes of AUF. The lack 
of convalescent samples and the limited 
number of participants tested hindered 
the diagnosis, leading to underestimation 
of disease prevalence.

In spite of methodological difficulties, 
there was a large number of AUF that 
went undiagnosed. The etiologies identi-
fied and proportions of undiagnosed cases 
were similar to those observed prior to the 



Acute Undifferentiated Fever in Asia

Vol  45  No. 3  May  2014 725

study in Jakarta, Indonesia. Am J Trop Med 
Hyg 1976; 25: 116-21.

Beck J, Urnovitz HB, Riggert J, Clerici M, Schutz 
E. Profile of the circulating DNA in appar-
ently healthy individuals. Clin Chem 2009; 
55: 730-8.

Blacksell SD, Sharma NP, Phumratanaprapin 
W, et al. Serological and blood culture 
investigations of Nepalese fever patients. 
Trans R Soc Trop Med Hyg 2007; 101: 686-90.

Brown GW, Shirai A, Jegathesan M, et al. Febrile 
illness in Malaysia–an analysis of 1,629 
hospitalized patients. Am J Trop Med Hyg 
1984; 33: 311-5.

Chandy S, Yoshimatsu K, Boorugu HK, et al. 
Acute febrile illness caused by hantavirus: 
Serological and molecular evidence from 
india. Trans R Soc Trop Med Hyg 2009; 103: 
407-12.

Chrispal A, Boorugu H, Gopinath KG, et al. 
Acute undifferentiated febrile illness in 
adult hospitalized patients: The disease 
spectrum and diagnostic predictors - an 
experience from a tertiary care hospital 
in South India. Trop Doct 2010; 40: 230-4.

De Paula SO, Fonseca BA. Dengue: A review of 
the laboratory tests a clinician must know 
to achieve a correct diagnosis. Brazilian J 
Infect Dis 2004; 8: 390-8.

Durack DT, Street AC. Fever of unknown origin 
- reexamined and redefined. Clin Top Infect 
Dis 1991; 11: 35-51.

Efstathiou SP, Pefanis AV, Tsiakou AG, et al. 
Fever of unknown origin: Discrimination 
between infectious and non-infectious 
causes. Eur J Intern Med 2010; 21: 137-43.

Ellis RD, Fukuda MM, McDaniel P, et al. Causes 
of fever in adults on the Thai-Myanmar 
border. Am J Trop Med Hyg 2006; 74: 
108-13.

Faruque LI, Zaman RU, Alamgir AS, et al. 
Hospital-based prevalence of malaria and 
dengue in febrile patients in Bangladesh. 
Am J Trop Med Hyg 2012; 86: 58-64.

Gasem MH, Wagenaar JF, Goris MG, et al. Mu-
rine typhus and leptospirosis as causes of 

acute undifferentiated fever, Indonesia. 
Emerg Infect Dis 2009; 15: 975-7.

Joshi R, Colford JM, Jr., Reingold AL, Kalantri 
S. Nonmalarial acute undifferentiated 
fever in a rural hospital in central India: 
Diagnostic uncertainty and overtreatment 
with antimalarial agents. Am J Trop Med 
Hyg 2008; 78: 393-9.

Kasper MR, Blair PJ, Touch S, et al. Infectious 
etiologies of acute febrile illness among pa-
tients seeking health care in south-central 
Cambodia. Am J Trop Med Hyg 2012; 86: 
246-53.

Leelarasamee A, Chupaprawan C, Chenchit-
tikul M, Udompanthurat S. Etiologies of 
acute undifferentiated febrile illness in 
Thailand. J Med Assoc Thai 2004; 87: 464-72.

Low JG, Ong A, Tan LK, et al. The early clinical 
features of dengue in adults: Challenges 
for early clinical diagnosis. PLoS Negl Trop 
Dis 2011; 5: e1191.

McGready R, Ashley EA, Wuthiekanun V, et al. 
Arthropod borne disease: The leading 
cause of fever in pregnancy on the Thai-
Burmese border. PLoS Negl Trop Dis 2010; 
4: e888.

Murdoch DR, Woods CW, Zimmerman MD, 
et al. The etiology of febrile illness in 
adults presenting to Patan hospital in 
Kathmandu, Nepal. Am J Trop Med Hyg 
2004; 70: 670-5.

Naing C, Kassim AI. Scaling-up attention to 
nonmalaria acute undifferentiated fever. 
Trans R Soc Trop Med Hyg 2012; 106: 331-2.

Nga TT, de Vries PJ, Abdoel TH, Smits HL. 
Brucellosis is not a major cause of febrile 
illness in patients at public health care fa-
cilities in Binh Thuan Province, Vietnam. 
J Infect 2006; 53: 12-5.

Palacios G, Druce J, Du L, et al. A new arenavi-
rus in a cluster of fatal transplant-associat-
ed diseases. N Engl J Med 2008; 358: 991-8.

Palacios G, Quan PL, Jabado OJ, et al. Panmicro-
bial oligonucleotide array for diagnosis of 
infectious diseases. Emerg Infect Dis 2007; 
13: 73-81.



Southeast Asian J Trop Med Public Health

726 Vol  45  No. 3  May  2014

Petersdof RG, Beeson PB. Fever of unexplained 
origin: Report on 100 cases. Medicine (Bal-
timore) 1961; 40: 1-30.

Phongmany S, Rolain JM, Phetsouvanh R, et al. 
Rickettsial infections and fever, Vientiane, 
Laos. Emerg Infect Dis 2006; 12: 256-62.

Phuong HL, de Vries PJ, Nagelkerke N, 
et al. Acute undifferentiated fever in Binh 
Thuan Province, Vietnam: Imprecise 
clinical diagnosis and irrational pharmaco-
therapy. Trop Med Int Health 2006; 11: 
869-79.

Phuong HL, Nga TTT, Doornum GJv, Groen J, 
Binh TQ. Viral respiratory tract infections 
among patients with acute undifferenti-
ated fever in Vietnam. Southeast Asian J 
Trop Med Public Health 2010; 41: 1116-26.

Premaratna R, Rajapakse RP, Chandrasena TG, 
et al. Contribution of rickettsioses in Sri 
Lankan patients with fever who responded 
to empirical doxycycline treatment. Trans 

R Soc Trop Med Hyg 2010; 104: 368-70.
Suttinont C, Losuwanaluk K, Niwatayakul K, 

et al. Causes of acute, undifferentiated, 
febrile illness in rural Thailand: Results 
of a prospective observational study. Ann 
Trop Med Parasitol 2006; 100: 363-70.

Thai KT, Phuong HL, Thanh Nga TT, et al. 
Clinical, epidemiological and virological 
features of dengue virus infections in 
Vietnamese patients presenting to primary 
care facilities with acute undifferentiated 
fever. J Infect 2010; 60: 229-37.

Thangarasu S, Natarajan P, Rajavelu P, Rajago-
palan A, Seelinger Devey J. A protocol for 
the emergency department management 
of acute undifferentiated febrile illness in 
India. Int J Emerg Med 2011; 4: 57.

Watt G, Jongsakul K. Acute undifferentiated 
fever caused by infection with Japanese 
encephalitis virus. Am J Trop Med Hyg 
2003; 68: 704-6.


