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Abstract: Fever of unknown origin (FUO) is a challenging problem in clinical practice. Evaluation of patient’s char-
acteristics may illustrate the etiologies of FUO. In present study, 107 patients with FUO hospitalized in our inpatient 
department between 2010 and 2011 were investigated. The median age of the patients was 48 years (15-94). The 
median fever duration was 8.5 weeks (3-104). The median hospital stay was 8.5 days (1-51). Etiologies of FUO were 
identified as follows: infectious diseases 32 (29.9%), malignancies 19 (17.8%), inflammatory rheumatic diseases 18 
(16.8%), and miscellaneous diseases 15 (14.0%). In 23 (21.5%) patients, the diagnosis remained unclear. Infection 
group had relative shorter average fever duration and hospital stay than other groups. Shortened mean fever dura-
tion was observed in geriatric age group. In conclusion, as the most common cause of FUO in the present study, 
infectious cases had relative shorter average fever duration and hospital stay, and geriatric patients had shortened 
average fever duration as well.
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Introduction

Fever of unknown origin (FUO) was first defined 
as the body temperature higher than 38.3°C on 
several occasions and lasting more than 3 
weeks, with no identified etiology after one 
week of investigation [1]. The definition was 
revised 30 years later by Durack and Street, 
meanwhile, FUO was divided into classic FUO, 
nosocomial FUO, neutropenic FUO, and HIV-
associated FUO [2]. Now FUO is still a challeng-
ing clinical problem worldwide, with changed 
proportion of its major etiologies, despite the 
advances in diagnostic methods and tools [3]. 
In this study, we analyzed the clinical data of 
patients with FUO retrospectively and revealed 
their clinical features which may help with the 
management of FUO. 

Patients and methods 

Subjects

One hundred and seven patients meeting the 
criteria of classic FUO were enrolled in this 

study between Jan 2010 and Dec 2011 in 
Huashan Hospital, Department of Infectious 
Diseases. The complete blood count, routine 
serum biochemical analysis, erythrocyte sedi-
mentation rate, C-reaction protein, urine analy-
sis, auto-antibodies, cultures of blood, T-SPOT.
TB test, coagulation function, direct chest X-ray, 
computed tomography (CT), ultrasonography 
were examined. Serologic examination for vari-
ous tumor biomarkers and several viruses, 
Wright agglutination and Gruber-Widal tests, 
blood smear and bone marrow aspiration and 
biopsies, magnetic resonance imaging and pos-
itron emission tomography/computed tomogra-
phy (PET/CT) were performed according to the 
clinical findings. Tissue biopsies were engaged 
when indicated.

Statistical analysis

Data were analyzed with SPSS version 17 
(SPSS Inc., Chicago, IL, USA), and a value of P ≤ 
0.05 was considered statistically significant. 
Continuous variables were expressed as mean 
± standard deviation (SD), and were assessed 
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using unpaired Student’s t-test. Categorical 
variables were expressed as absolute frequen-
cy (%), and were assessed using the nonpara-
metric Mann-Whitney test.

Results

Of the 107 patients, 54 (50.5%) were male and 
53 (49.5%) were female. The mean age of the 
patients was 46.8 years (standard deviation, 
18.7). The median age was 48 years, ranging 
from 15 to 94 years. The mean fever duration 
was 14.3 weeks (standard deviation, 19.3). The 
median fever duration was 8.5 weeks, ranging 

from 3 to 104 weeks. The mean hospital stay 
was 13.4 days (standard deviation, 9.1). The 
median hospital stay was 8.5 days, ranging 
from 1 to 51 days.

Infectious diseases, as the most common 
cause of FUO, were diagnosed in 32 (29.9%) 
patients. Mycobacterium infection was 
observed in 9 patients, including 8 mycobacte-
rium tuberculosis infection and one non-tuber-
culosis mycobacterium infection. Among the 8 
patients with tuberculosis, two had pulmonary 
involvement, the extra-pulmonary tuberculosis 
including vertebral tuberculosis (n = 2), military 
tuberculosis (n = 1), peritoneal tuberculosis (n 
= 1), lymphatic tuberculosis (n = 1) and tuber-
culous meningitis (n = 1). The average duration 
of fever in infection group (9.8 ± 18.9 weeks) 
was shorter than that in inflammatory rheumat-
ic disease group (14.1 ± 11.1 weeks), malig-
nancy group (14.5 ± 13.3 weeks), and miscel-
laneous disease group (20.4 ± 26.6 weeks) (P 
= 0.014, P = 0.009, P = 0.043, respectively). 
The average hospital stay in infection group 
was 12.3 ± 7.6 days, shorter than malignancy 
group’s 16.7 ± 8.4 days (P = 0.038). 
Malignancies were diagnosed in 19 (17.8%) 
patients, among which 13 (12.1%) were lym-
phomas. Inflammatory rheumatic diseases 
were observed in 18 (16.8%) patients, and 10 
(9.3%) of the cases had adult-onset Still’s dis-
ease (AOSD). Miscellaneous diseases were 
diagnosed in 15 (14.0%) patients. There were 
23 (21.5%) patients with unidentified FUO 
(Table 1).

In male group, the mean age (mean ± SD, 48.8 
± 18.1 years) was older than the female group’s 
(mean ± SD, 44.7 ± 19.3years), but there was 
no statistical significance (P = 0.264). The fever 
duration in male group (mean ± SD, 11.6 ± 
16.5 weeks) was shorter than the female group 
(mean ± SD, 17.0 ± 21.6 weeks), but the differ-
ence was still not statistically significant (P = 
0.059). The leading cause of FUO in male group 
was infection (23/54), and in female group was 
inflammatory rheumatic disease (12/53). 

Table 2 shows the diagnosis of FUO in geriatric 
patients (≥ 60 years) and non- geriatric patients. 
In this study, 30 (28%) patients were in geriatric 
age group. Their average duration (mean ± SD, 
8.8 ± 9.3 weeks) was shorter than the non-geri-

Table 1. Etiologic classification of FUO cases
Diagnosis Case number (%)
Infections 32 (29.9)
    Mycobacterium 9
        Tuberculosis 8
        Non-tuberculosis mycobacteria 1
    Bloodstream infection 7
    Staphylococcus 6
    Virus 4
    Streptococcus 3
    Syphilis 1
    Histoplasma 1
    Penicillium marneffei 1
Malignancies 19 (17.8)
    Hematologic 14
        Lymphoma 13
        Myelofibrosis  1
    Solid 5
        Meningioma 2
        Hepatocellular carcinoma 1
        Gastric adenocarcinoma 1
        Pituitary adenoma 1
Inflammatory rheumatic diseases 18 (16.8)
    Adult-onset Still’s disease 10
    Vasculitis 4
    Reiter’s syndrome 1
    Polyarteritis nodosa 1
    Antiphospholipid syndrome 1
    Crohn’s disease 1
Miscellaneous diseases 15 (14.0)
    Functional fever 10
    Drug fever 3
    Centric fever 1
    Artificial fever  1
Undiagnosed 23 (21.5)
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atric age group (16.4 ± 21.7 weeks) (P = 0.012). 
Infections (n = 10), malignancies (n = 7), and 
inflammatory rheumatic diseases (n = 4) were 
the top 3 etiologies of FUO in geriatric patients.

Discussion

More than fifty years have passed since FUO 
was first described in 1961 [1], despite the 
advances of diagnostic techniques, FUO is still 
a significant clinical problem. In the present 
study, the etiologies of FUO were identified as 
follows: infections 29.9%, malignancies 17.8%, 
inflammatory rheumatic diseases 16.8%, mis-
cellaneous diseases 14.0%, and unidentified 
21.5%. The causes of FUO were in agreement 
with previous study [4].

Infectious disease remains the most common 
cause of FUO, which account for about 30% 
cases. As reported in former investigations, 
tuberculosis was the most frequent infection 
[4, 5], but the cases of FUO caused by tubercu-
losis declined, this probably due to the widely 
use of T-SPOT.TB, a T-cell-based assays for the 
diagnosis of tuberculosis [6].

Malignancies and inflammatory rheumatic dis-
eases were the second and third leading cause 
of FUO in this study. Lymphoma was the most 
common malignancy and adult-onset Still’s dis-
ease was the most frequent inflammatory rheu-
matic disease, which is similar to previous 
researches [4, 5]. The increased proportion of 
lymphoma in malignancy may attribute to its 
climbed incidence rate [7]. AOSD has no spe-
cific diagnostic tool, it relies on clinical and 
laboratory findings and need to exclude other 
diseases [8], study have reported that AOSD 
was not a rare cause of FUO in China [9]. 

Twenty-three (21.5%) patients with no identi-
fied etiologies, this rate closed to the previous 
reports [4, 5] in our country (Table 3). Among 
the undiagnosed cases, 6 patients were 

infection group was observed to be contracted, 
which was different to previous study [10]. Male 
predominance was observed in infectious dis-
eases (P = 0.004). Inflammatory rheumatic dis-
eases were more common in women than men, 
as we known. In malignancy group, hematologi-
cal neoplasm was the most frequent neoplasm, 
which accounts for 73.7% (14/19) of the cases.

In geriatric age group, the average duration of 
fever was shorter than the non-geriatric age 
group. The most common etiologies of FUO in 
elderly patients were infection and malignancy, 
which was quite different from previous report 
[12]. 

In conclusions, despite a portion of undiag-
nosed patients, most causes of FUO can be 
identified by careful history, detailed examina-
tion, and targeted laboratory tests. In our coun-
try, infectious diseases, malignancies, and 
infectious diseases remain the leading cause 
of FUO, but syphilis and other rare infectious 
diseases should not be ignored. Hematological 
neoplasm (especially lymphoma) and adult-
onset Still’s disease are the most common 
cases in malignancies and inflammatory rheu-
matic diseases respectively. Infectious diseas-
es had contracted mean fever duration and 
hospital stay. In geriatric population, the aver-
age fever duration was shortened, and infec-
tions and malignancies are the most common 
causes of FUO in this group. FUO do poses a 
challenge to health service, but it is believed 
that with the development of laboratory tests 
and diagnostic technologies, the identification 
of causes of FUO will become easier and 
earlier.  
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Table 2. Diagnosis of FUO in geriatric patients and non-
geriatric patients

Diagnosis Geriatric (%)
(n = 30)

Non-geriatric (%)
(n = 77)

Infections 10 (33.3%) 22 (28.6%)
Malignancies 7 (23.3%) 12 (15.6%)
Inflammatory rheumatic diseases 4 (13.3%) 14 (18.2%)
Miscellaneous diseases 2 (6.7%) 13 (16.9%)
Undiagnosed 7 (23.3%) 16 (20.8%)

referred from other hospitals and 
rejected further investigations, only 
stayed 1 or 2 days in our hospital 
before discharge.

In our study, the mean fever duration 
was 14.3 weeks (standard deviation, 
19.3), longer than reported, while the 
mean hospital stay was 13.4 days 
(standard deviation, 9.1), shorter than 
previous studies [10, 11]. The average 
duration of fever and hospital stay of 
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Table 3. Fever of unknown origin series recently reported in the literatures

Diagnosis
Erten N et al. [11]

Turkey
n = 57

Colpan A et al. [10]
Turkey
n = 71

Zenone T [12]
France

n = 144

Zong ZY et al. [4]
China

n = 208

Shi XC et al. [5]
China

n = 997

Present study (%)
China

n = 107
Infections 24 (42.1%) 32 (45.1%) 33 (22.9%) 66 (31.7%) 479 (48.0%) 32 (29.9%)
    Tuberculosis 12 (21.1%) 13 (18.3%) 1 (0.7%) 28 (13.5%) 217 (21.8%) 8 (7.5%)
Malignancies 10 (17.5%) 10 (14.1%) 14 (9.7%) 35 (16.8%) 79 (7.9%) 19 (17.8%)
    Hematologic 3 (5.3%) 8 (11.3%) 6 (4.2%) 27 (13.0%) 56 (5.6%) 19 (17.8%)
    Solid 7 (12.3%) 2 (2.8%) 8 (5.6%) 8 (3.8%) 23 (2.3%) 5 (4.7%)
Inflammatory rheumatic 17 (29.8%) 19 (26.8%) 38 (26.4%) 46 (22.1%) 168 (16.9%) 18 (16.8%)
Diseases
    AOSD 6 (10.5%) 5 (7.0%) 4 (2.8%) 18 (8.7%) 53 (5.3%) 10 (9.3%)
Undiagnosed 6 (10.5%) 13 (18.3%) 4 (2.8%) 50 (24.0%) 200 (20.0%) 23 (21.5%)
Miscellaneous diseases 0 4 (5.6%) 22 (2.8%) 11 (5.3%) 71 (71.2%) 15 (14.0%)
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