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Background and study aim: Fever of 

Undetermined Origin (FUO) continues to 

be a diagnostic challenge particularly in 

elderly patients. Reporting local 

experience is important in guiding 

clinicians about the epidemiologic pattern 

in different region. This study aimed to 

determine causes, clinical presentations 

and the laboratory findings of FUO 

among elderly persons ≥ 65 years in 

comparison with younger patients. 

Patients and Methods: This study was 

conducted on 54 patients during one year 

duration from the period between January 

2015 and January 2016. Patients were 

divided into two equal groups of 27 

patients who were suffering from FUO. 

The first one (G1) consisted of elderly 

patients ≥ 65 years and the second group 

(G2) consisted of patients younger than 

the age of 65. All patients in this study 

were subjected to complete history taking 

adequate physical examinations in 

addition to routine laboratory 

investigations and specific investigations 

(according to case). 

Conclusion: Urinary tract infection, chronic 

calcular cholecystitis and malignancy are 

important causes for FUO in elderly 

patients followed by miscellaneous causes 

as post chemotherapy and drug fever. 

Non-elderly group showed statistical 

significant increase in typhoid fever, HIV 

infection, infective endocarditis, intra-

abdominal abscess and auto immune 

disorders when compared to elderly group. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

In 1961, Petersdorf and Beeson 

introduced the definition of fever of 

undetermined origin (FUO) that 

subsequently became standard-namely, 

fever of more than 3-weeks duration, 

fever higher than 38.3
o
C on several 

occasions, and diagnosis uncertain 

after 1 week of study in hospital [1]. 

Because hospital admission is so 

expensive and thorough diagnostic 

testing now can be performed in 

outpatient settings, the definition of 

classic FUO was modified to remove 

the requirement that a hospital be the 

setting for 1 week of evaluation. The 

revised criteria require an evaluation 

of at least 3 days in the hospital, three 

outpatient visits, or 1 week of logical 

and intensive outpatient testing without 

determining the fever’s cause [2]. 

Durack and Street have proposed a 

new system for classification of FUO: 

1. classic FUO, 2. nosocomial FUO, 3. 

Immune deficient FUO, and 4. FUO 

associated with HIV infection [3]. 

Febricity in the elderly can be defined 

as temperature exceeding 37.2°c taken 

orally or of ear drum, or higher than 

37.5°c taken rectally [4].  

The diagnostics of FUO in the elderly 

often differs from the young patients; 

the manifestation of a disease is often 

nonspecific in older patients. The 

physiologic reserves are diminished in 

the elderly as well as their immunity. In 

the elderly many other accompanying 

diseases may affect the diagnosis, 

treatment, and the outcome of the 

illness. The symptoms and signs of 

many illnesses are atypical or less 

prominent in older patients, which 

obviously complicate diagnosis. Thus 

for instance, cognitive function disorders 

can be the only sign of infection in the 

elderly [5]. 
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This study aimed to determine causes, clinical 

presentations and the laboratory findings of FUO 

among elderly persons ≥65 years in comparison 

with younger patients.   

  

PATIENTS AND METHODS 

This cohort study was conducted on 54 patients 

admitted to El- Mehalla Fever Hospital, Tanta 

Fever Hospital and Zagazig University Hospitals 

during one year duration from the period between 

January 2015 and January 2016. Patients with 

FUO of any type with consideration of temperature 

<37.2°C orally or <37.5°C per rectum for elderly 

patients ≥ 65 years and <38.3°C orally for 

younger patients were included. 

Patients were divided into two equal groups of 

27 patients who were suffering from FUO. The 

first one (G1) consisted of elderly patients ≥ 65 

years and the second group (G2) consisted of 

patients younger than the age of 65.  

After ethical approval of the study, an informed 

consent was taken from all patients. All cases 

were followed up in hospital setting. 

All patients were subjected to : 

Full history taking:  
Including: age, sex, residence, occupation, 

travelling abroad, exposure to animals or vectors, 

drug history, family history, sexual history, 

history of special habits, the magnitude of the 

temperature readings and the patterns of fever. 

An adequate physical examinations (general 

and local) including: vital signs, fever chart, head 

and neck, extremities, musculoskeletal, lymph 

nodes, dermatological, cardiac, chest, abdominal  

and full neurological examinations. 

Investigations: 

I. Routine Investigations: 

a. Urine analysis [6]. 

b. Complete blood count (HB % - W.B.Cs 

with differential – platelet count) [7]. 

c. Liver enzymes tests including ALT, AST 

[8]. 

d. Serum urea and creatinine [9]. 

e. Acute phase reactants: erythrocyte sedi-

mentation rate (ESR), C-reactive protein 

(CRP) [10]. 

f. Chest X-ray 

g. Pelvi-Abdominal  ultrasonography: With 

special emphasis on liver, spleen, kidney 

and prostate size, echo pattern, focal 

lesions and abscess , presence of  ascites 

and lymph node enlargement. 

II. Specific Investigations: (according to the 

case) 

 Cultures of blood and urine in suspected 

cases [11]. 

 Immunological tests as RF, ANA, Anti ds-

DNA and ASOT [12]. 

 Widal agglutination test and Brucella 

agglutination test [13]. 

 CMV Ab [14]. 

 EBV Ab [15]. 

 HIV Ab [16]. 

 Tuberculin test [17]. 

 ECHO: With special emphasis on detection 

of cardiac size, function and presence of 

vegetations, mass or abscess. 

 Computerized tomography (CT), Magnetic 

Resonant imaging (MRI) and bone 

marrow biopsy. 

Statistical analysis : 

Data collected throughout history, basic clinical 

examination, laboratory investigations and outcome 

measures coded, entered and analyzed using 

Microsoft Excel software. Data were then imported 

into Statistical Package for the Social Sciences 

(SPSS version 20.0) (Statistical Package for the 

Social Sciences) software for analysis. According 

to the type of data qualitative represent as number 

and percentage, quantitative continues group 

represent by mean ± SD. The following tests 

were used to test differences for significance;. 

Differences between frequencies (qualitative 

variables) and percentages in groups were 

compared by Chi-square test. Differences between 

parametric quantitative independent groups by t 

test. P value was set at <0.05 for significant 

results & <0.001 for high significant result. 
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RESULTS 

Table (1): Fever Pattern of elderly group versus non elderly group 

Parameter 
Group I ≥ 65 

n=27 

Group II <65 

n=27 
Test P. Value 

Intermittent 8(29.6%) 8(29.6%) 

8.87 0.03* 
Continuous 14(51.9%) 7(25.9%) 

Remittent 1(3.7%) 9(33.3%) 

Undulant 4(14.8%) 3(11.1%) 

Association: 

Rigor 5(18.5%) 5(18.5%) 0.00 1.00 

Sweating 1(3.7%) 7(25.9%) 5.28 0.022* 

NB: * Significant.   ** Highly significant. 

Fever in elderly group showed statistically significant increased percentage of the continuous pattern, on the 

other hand sweating was significantly prominent in non-elderly group. 

 

 
Table (2) : Laboratory investigation of elderly group versus non elderly group 

Parameter 
Group I ≥ 65  

n=27 

Group II <65  

n=27 
Test 

P. 

Value 

Total leucocytes count 9485.18 ± 3315 8922.22 ± 2720 0.534 0.595 

Neutrophils 68.11% ± 16.4 69.55% ± 14.3 -0.344 0.732 

Lymphocytes 28.66% ± 14.8 28.00% ± 14.3  0.168 0.867 

HB (gm%) 10.73 ± 1.9 10.59 ± 2.2 0.270 0.782 

Platelets (10)
3
 174.000 ± 96.1 234.518 ± 124.5  -1.999 0.051 

ESR 
1st hour mm/ hr 72.29 ± 26.5 59.81 ± 19.4 1.309 0.196 

2nd hour mm/ hr 100.18 ± 38.8 86.22 ± 26.5 1.359 0.180 

CRP mg/dl 18.44 ± 11.0 14.66 ± 9.6 0.920 0.362 

ALT U/L 57.66 ±  37.1 68.85 ± 60.3 -0.820 0.416 

AST U/L 64.40 ±  53.6 89.59 ± 96.4 -1.186 0.241 

Serum creatinine mg/dl 1.1259 ±   0.51 0.8889 ±0.25 2.159 0.035* 

Serum urea mg/dl 40.22 ±  26.5 37.74 ± 31.6 0.321 0.756 

Urine 

analysis 

Normal 6(22.2%) 11(40.7%) 
2.14 0.14 

Abnormal 21(77.8%) 16(59.3%) 

Widal test titre 1/160 0(0.0%) 3(11.1%) 3.17 0.075 

Brucella test titre 1/160 4(14.8%) 3(11.1%) 0.16 0.68 

NB: * Significant.   ** Highly significant. 

Serum creatinine was statistically significant increased in elderly group  

 

 
Table (3) : FUO categories of elderly group versus non elderly group 

Parameter Group I ≥ 65 n=27 
Group II <65 

n=27 
Test 

P. 

Value 

Classic FUO 23 (85.2 % ) 22 (81.5 % ) 

6.3 0.09 

Nosocomial FUO 3 ( 11.1 % ) 0 ( 0.0 % ) 

Immune deficient FUO 1 (3.7 % ) 2 ( 7.4 % ) 

HIV related FUO 0 ( 0.0 % ) 3 ( 11.1 % ) 

Total 27 (100% ) 27 (100 % ) 

NB: * Significant.   ** Highly significant. 

There was no statistical significant difference in FUO categories between both groups.  
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Table (4): Causes of FUO in both groups 

Parameter 
Group I ≥ 65 

n=27 

Group II <65 

n=27 
Test P. Value 

Infectious causes 15(55.5%) 18(66.6%) 

6.8 0.14 

Auto immune causes 0(0.0%) 3(11.1%) 

Malignant causes 3(11.2%) 2(7.4%) 

Miscellaneous causes 3(11.1%) 0(0.0%) 

Undiagnosed causes 6(22.2%) 4(14.8%) 

Total 27(100%) 27(100%) 

NB: * Significant.   ** Highly significant. 

There was no statistical significant difference in causes of FUO between both groups.  

 

 

 

 

 

 

 

 

 

 

 

 
Figure (1): Causes of FUO in both groups 

 

 
Table (5) :  Infectious causes of FUO in both groups 

Parameter 
Group I ≥ 65 

n=15 

Group II <65 

n=18 
X

2 
P. Value 

UTI 7(46.7%) 1(5.5%) 32.2 0.00** 

Brucellosis 4(26.7%) 3(16.7%) 2.3 0.12 

chronic calcular  cholecystitis 2(13.3%) 0(0.0%) 11.07 0.0003** 

Typhoid fever 0(0.0%) 3(16.7%) 14.7 0.0001** 

CMV 0(0.0%) 1(5.5%) 3.6 0.055 

EBV 0(0.0%) 1(5.5%) 3.6 0.055 

HIV 0(0.0%) 3(16.7%) 14.7 0.0001** 

Malaria 0(0.0%) 1(5.5%) 3.6 0.055 

Infective endocarditis 0(0.0%) 2(11.1%) 9.1 0.002* 

Intra-abdominal abscess 0(0.0%) 2(11.1%) 9.1 0.002* 

T.B 2(13.3%) 1(5.5%) 3.23 0.07 

Infectious causes 15(100%) 18(100%)   

NB: * Significant. ** Highly significant. 

Elderly group showed statistical significant increase in urinary tract infection (UTI) and chronic calcular 

cholecystitis, while non-elderly group showed statistical significant increase in typhoid fever, HIV infection, 

infective endocarditis and intra-abdominal abscess when compared to elderly group. 
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Figure (2): infectious causes of FUO in both groups 

 

 
Table (6): Non infectious causes of FUO in both groups 

Parameter 
Group I ≥ 65 

n=6 

Group II <65 

n=5 
Test P. Value 

Auto immune thyroiditis 0(0.0%) 1(20%) 18.05 0.00** 

SLE 0(0.0%) 2(40%) 38.02 0.00** 

HCC 2(33.2%) 0(0.0%) 31.2 0.00** 

Bone marrow carcinoma 1(16.7%) 2(40%) 9.5 0.001** 

Post chemotherapy 1(16.7%) 0(0.0%) 14.7 0.0001** 

Drug fever 1(16.7%) 0(0.0%) 14.7 0.0001** 

Septic shock &multi organ failure 1(16.7%) 0(0.0%) 14.7 0.0001** 

Total 6(100) 5(100) ---- ----- 

NB: * Significant. ** Highly significant. 

Elderly group showed statistical significant increase in hepatocellular carcinoma, post chemotherapy, drug fever 

and septicemia while non-elderly group showed statistical significant increase in auto immune disorder when 

compared to elderly group. 
 

 

DISCUSSION 

Fever of undetermined origin constitutes one of 

the greatest challenges of clinical practice; it has 

been categorized into four categories: classic, 

nosocomial, Immune deficient and HIV associated 

FUO [3]. The diagnostics of FUO in the elderly 

often differs from the young patients, the 

manifestation of a disease is often non specific in 

older patients, physiologic reserves are diminished 

in the elderly as well as their immunity [5]. 

This study was conducted to determine causes, 

clinical presentations and the laboratory findings 

of FUO among elderly persons ≥65 years in 

comparison with younger patients and define the 

most common causes responsible for FUO in 

elderly. 

In this study continuous fever pattern formed 

51.9% of cases in elderly group ≥65 and 25.9% 

of cases in group <65. The higher incidence of 

continuous pattern in elderly group ≥65 is due to 

the increase of UTI in this group. It was reported 

by John Marx [18] that, UTI is accompanied 

with continuous fever pattern. Sweating was less 

prominent in elderly group ≥65 due to disturbance 

of autonomic nervous system by chronic illness 

as diabetic neuropathy, uremia and excessive 

drugs intake [19]. 

In this study serum creatinine showed statistically 

significant increase in elderly group, although it 

was still in the normal range. It may remain 

within the reference range despite marked renal 

impairment in patients with low muscle mass, so 

the sensitivity of serum creatinine for the early 

detection of kidney disease is poor [20]. 

In the present study, there was no statistical 

significant difference in FUO categories (classic, 

0

1

2

3

4

5

6

7

U
TI

Bru
ce

llo
si
s

ch
r c

al
c 

ch
ol

ec
ys

tit
is

Typ
ho

id
 fe

ve
r

C
M

V
EBV

H
IV

M
al

ar
ia

In
fe

ct
iv
e 

en
do

ca
rd

iti
s

In
tra

ab
do

m
in

al
 a

bc
es

s
T.B

Group I ? 65
n=15
Group II <65
n=18



  Original article  

 

  Zaher et al., Afro-Egypt J Infect Endem Dis 2017; 7(2): 58-65 

http://mis.zu.edu.eg/ajied/home.aspx 

63 

nosocomial, Immune deficient and FUO associated 

with HIV infection) between both groups. 

In this study 55.5% of cases in elderly group 

were due to infection versus 66.6% of cases in 

the other group. 11.1% of cases were in group 

<65 due to auto immune causes. In the elderly 

group malignant causes represent 11.2% of cases 

versus 7.4% of cases in group <65. Miscellaneous 

causes as post chemotherapy, drug fever and 

septicemia represent 11.1% in elderly group ≥65 

and not present in group <65 and undiagnosed 

causes were 22.2% in elderly group ≥65 while 

14.8% in group <65. Ankunda et al. [22] reported 

that high incidence of HIV in young adults due 

to sexual activity and IV drug abuse   

In studied infectious causes; elderly group 

showed statistical significant increase in urinary 

tract infection. The higher incidence of UTI in in 

group ≥65 was due to risk factors including 

uncontrolled diabetes, stones, urinary catheter, 

increase size of prostate and uterine prolapse 

[21]. The non-elderly group showed statistical 

significant increase in typhoid fever, HIV infection, 

infective endocarditis and intra-abdominal abscess. 

Ankunda et al. [22] reported that high incidence 

of HIV in young adults due to sexual activity and 

IV drug abuse. Infective endocarditis was due to 

rheumatic cardiac valvular lesions. 

This study agreed with previous studies where 

infections are the commonest cause of FUO. 

Ammari [23] and MIR et al. [24] mentioned that 

infections were ranged from 41.3% to 53% of 

cause of FUO. On the other hand the current results 

disagreed with the results of studies of Knockaert 

et al. [25] and Naito et al. [26] who reported that 

infections to be responsible for 25.5% and  23.1%, 

of cases of FUO. This may be due to difference 

in geographical distribution of infectious diseases.    

In this studied groups, 11.1% of cases were due 

to auto immune causes that were prominent in 

group <65 and not present in elderly group ≥65, 

where SLE formed 40% of noninfectious causes 

while auto immune thyroiditis formed 20% of 

noninfectious causes. This agreed with MIR et al. 

[24] and Ammari [23] who reported auto immune 

causes to be responsible for 12% of cases of 

FUO. However disagreed with Stamatis et al. 

[27] and Naito et al. [26] who reported auto 

immune causes to be responsible for 33% and 

30.6% of cases of FUO. This may be explained 

by genetic difference and exposure for provocative 

factors. 

In this study 11.2% of cases were due to malignant 

causes in elderly group ≥ 65, while 7.4% of cases 

were due to malignant causes in group <65, where 

hepatocellular carcinoma formed 33.3% of non-

infectious causes in elderly group ≥65. Bone marrow 

carcinoma formed 16.7% of noninfectious causes 

in elderly group ≥65 and 40% of noninfectious 

causes in group <65.  

The high incidence of hepatocellular carcinoma 

in our study because there is number of patients 

had chronic hepatitis C virus infection which 

predispose to hepatocellular carcinoma. This 

study agreed with Knockaert et al. [25] and Hu et 

al. [28] who reported malignant causes to be 

responsible for 12% and12.7% of cases of FUO. 

However disagreed with Esposito and Gleckman 

[29] and Ali-Eldin et al. [30] who reported 

malignant causes to be responsible for 23.4% and 

30.1% of cases of FUO. 

In current study miscellaneous causes as post 

chemotherapy, drug fever and septicemia represent 

11.1% in elderly group ≥ 65 and not present in 

group <65. This agreed with Knockaert et al. [25] 

and Naito et al. [26] who reported miscellaneous 

causes to be responsible for 10.6% and 12.4% of 

cases of FUO. However disagreed with MIR et 

al. [24], Kejariwal et al. [31] and Ammari [23] 

who reported miscellaneous causes to be 

responsible for 4.3%, 5% and 23% of cases of 

FUO. This discrepancy may be due to different 

study population. 

In our study, undiagnosed causes were 22.2% in 

elderly group ≥65 versus 14.8% in group <65. 

This agreed with Ali-Eldin et al. [30], Hu et al. 

[28] Kejariwal et al. [31] who reported undiagnosed 

causes to be responsible for 12.9%, 14.1% and 

14% of cases of FUO in group <65. Also agreed 

with Naito et al. [26] MIR et al. [24] and 

Stamatis et al. [27] who reported undiagnosed 

causes to be responsible for 23.1%, 23% and 

20.5% of cases of FUO in elderly group ≥ 65.  

 

CONCLUSION 

We concluded that, Urinary tract infection, chronic 

calcular cholecystitis, malignant causes (including 

hepatocellular carcinoma) and miscellaneous causes 

(as post chemotherapy, drug fever and septicemia) 

are important causes for FUO in elderly patients. 

Non-elderly group showed statistical significant 

increase in auto immune disorders when compared 

to elderly group. Also we found that categories 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Mir%20T%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mir%20T%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mir%20T%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mir%20T%5Bauth%5D
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of FUO (classic, nosocomial, Immune deficient, 

and FUO associated with HIV infection) in elderly 

patients did not differ from non-elderly patients. 

 

Limitation of the study: Further studies with 

larger sample size are needed to obtain more 

accurate statistical analysis of the causal 

categories or studying of the individual causal 

categories alone. 
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