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FUO : definition and classification

• Petersdorf and Beeson 1962

– Fever > 38.3 °C on several 

occasions

– Illness > 3 weeks duration

– Diagnosis uncertain after 1 w 

of in-hospital investigation

• Medicine 1961; 40: 1-30

• Durack and Street 1991

– Classical FUO

• Fever > 38.3 °C on several 

occasions

• Illness > 3 weeks duration

• Diagnosis uncertain after 3 d of 

in-hospital investigation or 3 out-

patient visits

– Nosocomial FUO

– Neutropenic FUO

– HIV-associated FUO

• Curr Clin Top Inf Dis 1991; 11: 35-51

Roth et al. Am Fam Physician: 2003; 68:2223-2238
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FUO : future definition

• Illness > 3 weeks duration

• Temperature > 38.3 °C or lower with laboratory signs of 

inflammation on > 3 occasions

• Lack of diagnosis or reasonable hypothesis after a relevant 

diagnostic investigation

• Exclusion of nosocomial fevers and severe 

immunocompromise

• Bleeker-Rovers et al. FUO. Sem Nucl Med 2009; 39: 81-87

FUO : DEFINITION
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Big Three

Habitual Hyperthermia

MinorThree
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Roth et al. Am Fam Physician: 2003; 68:2223-2238

CAUSES OF FUO: MOST FREQUENT

• Endocarditis, TB, abdominal abcesses, EBV and CMV

• Lymphoma, leukemia

• Adult onset Still disease, SLE, PMR/giant cell arteritis, 
sarcoidosis

• M. Crohn, subacute thyroiditis, habitual hyperthermia 
(young woman, neurotic, months to years, low grade, 
fatigue, myalgia, ..), drug fever
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CAUSES OF FUO: Spectrum def. factors

• Time era of the study (diagnostic means)

• Geographic factors

• Patient age

• Duration of the fever

• Type of hospital

CAUSES OF FUO: ERA-RELATED

Mourad et al. Arch Int Med 2003; 163: 545
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Influence of age (FUO)

Elderly(n=204) Young(n=152)

Infection 72(35) 33(21)

-Tuberculosis 20(10) 4(3)

-Abscess 25(12) 6(4)

-Endocarditis 14(7) 2(1)

-Viral 1(0.05) 8(5)

Tumour 38(19) 8(  5)

SID’s 57(28) 27(17)

Norman D., Clin Inf Dis 2000; 31: 148

NUCLEAR MEDICINE IMAGING IN FUO
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Diagnostic approach of FUO

• « pdc » = potentially diagnostic clues

– Look for them

• If no pdc’s and/or directed examinations neg.

– Staged approach

– Total body inflammation/inefction scan

– Therapeutic trials

– Wait and see strategy



9

Diagnostic approach of FUO

• « pdc » = potentially diagnostic clues

– Look for them

• If no pdc’s and/or directed examinations neg.

– Staged approach

– Total body inflammation/infection scan

– Therapeutic trials

– Wait and see strategy

Total Body Inflammation/infection scan

• 67Ga-scintigraphy

• Labeled leucocytes

• FDG PET
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67Ga-scintigraphy  in FUO

Long time assumed « gold standard », 

– Pros’

• acute and chronic inflammatory conditions

• Some neoplasms

– Con’s

• Poor specificity

• Duration of imaging, suboptimal decay 

• Largest study: Knockaert et al. Clin Infect Dis 1994;18

– N=145 pts (1980-1989)

– Final diagnosis available in 68% (99pts)

– 82 abnormal scans (57%), 42 of these were helpfull (49%)

FUO in a patient with a history of RCC

Diagnosis: metastatic disease
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Total Body Inflammation/infection scan

• 67Ga-scintigraphy

• Labeled leucocytes

• FDG PET

111In-oxine WBC in FUO
Nb Se Spe. Accuracy

• Syrjala et al.1987(JNM) 68 81% 90% 87%

• Schmidt et al. 1987(SJID) 32 ? 100% ?

• McSweeneyet al. 1990(ClRad) 25 55% 79% 74%

• Kjaer et al. 2002(JNM) 31 75% 83% -

99mTC-antigranulocyte Ab scintigraphy

•Becker et al. 1993(EJNM) 34 40% 90%

•Meller et al. 1998(JNM) 51 helpfull in 27% of pts.
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Kjaer et al. JNM; 2002

Total Body Inflammation/infection scan

• 67Ga-scintigraphy

• Labeled leucocytes

• FDG PET

– Summary

– Examples
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FDG PET(-CT) IMAGING IN FUO

Meller et. al, Q J Nucl Med Mol Imaging 2009; 53:51-63

(Cum: 104/292 = 36%)

Difficult comparison between studies

• Definition of FUO differs

• Patient recruitment: classic FUO or postoperative 

sepsis

• FDG-PET technique

• No standardized diagnostic protocol

• No final diagnosis in all patients
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Blockmans et al. Clin Infect Dis 2001; 32
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FDG PET(-CT) IMAGING IN FUO

Bleeker-Rovers, EJNMI 2007; 34:694-703

A prospective multi-centre study of the value of FDG-PET as part of a 

structured diagnostic protocol in patients with fever of unknown origin

Bleeker-Rovers, EJNMI 2007; 34:694-703

FDG PET(-CT) IMAGING IN FUO

• 70% of abnormal FDG-PET scans were clinically helpful

• FDG-PET contributed to the ultimate diagnosis in 33% of all 

patients

• FDG-PET contributed significantly more often to the final 

diagnosis in patients with continuous fever vs periodic fever ( 

45% vs 12%, p<0.005)

• FDG-PET did not contribute in patients with normal CRP

• False positive PET results were responsible for less than 1 % 

of all diagnostic studies performed in these pts

Bleeker-Rovers, EJNMI 2007; 34:694-703
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FDG PET(-CT) IMAGING IN FUO

• Advantages of FDG-PET
– High resolution

– Sensitivity in chronic low-grade infections

– High accuracy in the central skeleton

– Detection of vasculitis

• Theoretical disadvantage impossibility of differentiating between malignancy 
and infectious diseases or inflammation

• Disadvantages of FDG-PET
– Relatively high cost

– Limited availability

• Conclusion:
• FDG-PET is a valuable imaging technique as part of a structured diagnostic 

protocol in patients with FUO and raised CRP 

• Very high negative predictive value

Bleeker-Rovers, EJNMI 2007; 34:694-703

Total Body Inflammation/infection scan

• 67Ga-scintigraphy

• Labeled leucocytes

• FDG PET

– Summary

– Examples
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FDG PET(-CT) IMAGING IN FUO
• 70-year-old female 

• fever, fatigue and weight loss of 3 weeks’ duration. 

• A lymph node biopsy obtained by mediastinoscopy demonstrated granulomatous 
inflammation confirming a diagnosis of sarcoidosis. 

• Symptoms resolved upon treatment with corticosteroids

Bleeker-Rovers, EJNMI 2007; 34:694-703

FDG PET(-CT) IMAGING IN FUO
• 76-year-old female 

• Fever and weight loss 
• Blood,urine, broncho-alveolar lavage fluid and bone marrow cultures

• were negative. 

• Chest X-ray, abdominal and thoracic CT scans, MRI of the spine, bone scan, lung perfusion 
scintigraphy, 111In-WBC scan, gastroscopy, colonoscopy and bronchoscopy were all normal. 

• Duodenum, liver, bone and temporal artery biopsies were normal.

Bleeker-Rovers, EJNMI 2007; 34:694-703
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Diagnostic approach of FUO

• « pdc » = potentially diagnostic clues
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• If no pdc’s and/or directed examinations neg.

– Staged approach
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– Therapeutic trials
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Therapeutic trials

• NSAID, cave Still’s disease (hepatotoxicity

• If clinical deterioration (only than)

– AB’s

• Broad spectrum (re-assessment after 3-4 days, if no 

response, stop)

• Tetracyclines?

– Anti-TB

– Corticosteroids (never without anti-TB), late

Diagnostic approach of FUO

• « pdc » = potentially diagnostic clues

– Look for them

• If no pdc’s and/or directed examinations neg.

– Staged approach

– Total body inflammation/infection scan

– Therapeutic trials

– Wait and see strategy
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FUO  in surviving undiagnosed cases (n=49)

• Spontaneous resolution (during/shortly post-hosp)  n=31

• Persisting or recurring fever (>3 m post-discharge) n=18

– Cured : n=10

– Unresolved : n=  8

• Treated with corticosteroids n= 1

• Treated with NSAID n=6

• Refused reinvestigation and died n=1

Knockaert et al. Arch Int Med 1996; 156: 618

Thank you for your attention


