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Abstract

Fever of unknown origin (FUO) is caused by various diseases, and infections were the most frequent
causes of FUO. The progress of the diagnostic techniques may have changed the breakdown of diseas-
es causing FUO. This prospective study aimed to explore the clinical spectrum of fevers of undeter-
mined origin (FUO) among adult patients treated at the Imbaba Fever Hospital from June 2018 to May
2019.

All Egyptian patients who met the FUO criteria and were hospitalized during this period were fol-
lowed up until they were diagnosed. They were 350 of whom186 females (53.1%) and 164 males
(46.9%), with ages ranged from 18 to 82 years (32.77£14.4). The commonest FUO cause was infec-
tions (72%), followed by autoimmune diseases (20%), malignancies accounted (2%) of the total with
the diagnosis unknown in 4.6%. Brucellosis and pneumonia were considered major causes of infec-
tions.

Keywords: Patients, FUO, Infections, Brucellosis, Autoimmune diseases.

Introduction FUO is a syndrome that has tested clinicians'

Fever is among the most prevalent symp- ability to diagnose affected patients. It's a

toms in the clinical setting. Most fever is term that refers to a group of unrelated med-

either self-limiting or with a definite under- ical diseases that share the symptom of per-

lying etiology. If fever remains persistent sistent unexplained fever despite investiga-
and undiagnosed, it is termed fever of un-  tions.

known origin or FUO (High et al, 2009). Diagnostic techniques as imaging, serologi-

Petersdorf and Beeson (1961) defined the cal, and genetic analyses were improved as
criteria for FUO as follows: fever of more an important diagnostic techniques (Stojan-
than 3 weeks’ duration, temperature >38.3 ov and Kastner, 2005). But, despite advance

on multiple occasions, and an unclear diag- in diagnostic tools, particularly imaging mo-
nosis a week of the patient evaluation. Feik- dalities, some studies continue to show an
in et al. (2011) reported that fever is a com- increased undetected FUO% (Mourad et al,
mon reason for seeking healthcare in low- 2003). The progress of these diagnostic tech-
and middle-income countries, among pa- niques changed the FUO diseases causing,

tients with febrile illness required admission  and periodic fever diseases such as the fami-
case fatality ratios were high that exceeded  lial Mediterranean fever (FMF) became the
20%. Yamanouchi et al. (2014) added that  more common diagnostic disease detection
inf-ections were the commonest FUO cause. (Watanabe et al, 2019).

Prasad et al. (2015) reported a wide range of This study aimed to analyze the clinical
pathogens associated with severe febrile ill- spectrum of FUO among Egyptian patients
ness and highlight the substantial infor- admitted to Imbaba Fever Hospital and to

mation gaps regarding the geographic distri- describe unclassified FUO patients in terms
bution and role of common pathogens, and  of demographic and clinical presentation,
that high quality severe febrile illness etiol- investigations, and diagnosis.

ogy was comprehensive with respect to pa- Materials and Methods

thogens and geographically representative. Study participants: They were 350 patien-

Beresford and Gosbell (2016) reported that  ts admitted with prolonged febrile illness in
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Imbaba Fever Hospital from June 2018 to
May 2019. Patients were checked for their
eligibility for the study, if presented with the
following criteria: age >18 years old, fever
>38.3°C on multiple occasions, lasted > 3
weeks without obvious source, and at least a
week for hospital investigation. The patients
with short febrile illness < 2 weeks, post-su-
rgical fever, HIV-related FUO, neutropenic
FUO, or nosocomial FUO were excluded.

Study design: This clinical study exhibited
descriptive suspected features. They were
subjected to the following: 1- History taking
with special stress on past history (D.M,
HTN, B.A, COPD), family history (autoim-
mune disease, FMF), drug history especially
(antibiotics, antipyretics and immunosup-
pressive drugs) more than six months travel
history, social history, sexual history, toxic
manifestations, and fever grade, pattern, and
duration. A thorough clinical examination
was done including general, abdominal, ch-
est, heart auscultation, and nervous system
examination.

Full laboratory investigations were requ-
ested for, CBC, liver profile, renal profile,
ESR, CRP, widal agglutination test the pres-
ence of typhoid and paratyphoid fever, (Ab-
del Wahab et al, 1996) and Brucella agglu-
tination test. Some patients underwent more
investigations as urine, stool and blood three
successi-ve cultures, sputum culture, CMV-
IgM, EBV-IgM, Quantiferon-TB Gold, asc-
itic fluid analysis, autoimmune profile, the
MEFV genotyping, cerebrospinal fluid ex-
amination, and pathergy test.

Imaging investigations: Chest X-ray & ab-
dominal ultrasound were requested, and so-
metimes if needed C.T. for abdomen, pelvis,
and chest and Echocardiography in cases
suspected with infective endocarditis.

Ethical consideration: The study was ap-
proved by the Research Ethical Committee,
Faculty of Medicine, Ain Shams University,
which when with Helsinki rules (2000).

Written informed consent was obtained
from all the included patients.

Statistical analysis: Data were analyzed by
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using Statistical Program for Social Science
(SPSS) version 18.0. Quantitative data were
expressed as meanzstandard deviation (SD),
and were expressed as frequency and per-
centage. Chi-square (X2) test of significance
was used to compare proportions between
two qualitative parameters, and Mann Whit-
ney test. P-value less than 0.05 were consid-
ered significant.

Results

FUO patients: Diabetes mellitus was the
commonest cause of morbidity. Fever pat-te-
rn was intermittent in 69.7%, relapsing in
28.9%, and remittent in 1.4%. A total of
95.4% were diagnosed. Infectious disorders
were the most common etiology of FUO, fo-
llowed by autoimmune diseases and malig-
nancies. Fever caused by brucellosis was in
132 patients (39.5%), pneumonia in 39 pat-
ients where the chest X-ray and CT chest of
all patients revealed segmental infiltrates co-
mpatible with bronchopneumonia, and in 35
of them tuberculosis was confirmed. There
were 13 pulmonary tuberculosis cases and
22 extra-pulmonary tuberculosis cases, incl-
uded TB peritonitis (11 cases), TB meningi-
tis (2 cases), TB lymphadenitis (7 cases),
and Potts disease (2 cases). In 14 patients, a
recurrent urinary tract infection was diagno-
sed of whom nine patients had infective en-
docarditis.

Typhoid fever was in five patients, rheum-
atic fever in two, ovarian abscess in two, and
one for each of mastitis, and syphilis. Adult-
onset still disease was in 25 patients, but
SLE, and rheumatoid arthritis were confirm-
ed in 24 & 10 patients, respectively. Seven
patients have malignancies. Fever was caus-
ed by non-Hodgkin lymphoma in three cas-
es. Bronchogenic carcinoma was detected in
the fourth patient, renal tumor in another and
gastric carcinoma and lymphocytic leukemia
in the sixth and seventh cases, respectively.
These were ten pulmonary sarcoidosis, five
Behcet's disease or Behcet's syndrome and
four FMF proved by the MEFV gene.

The FUO median duration was seven days
(range, 3-210 d), the median overall follow-



up after admission was 45 days (range, 30-
270 d), 88.6% were improved and 11.4%
were referred. FUO patients were clinically
ranged between diagnosed and undiagnosed
cases, without significant differences in his-
tory or in physical examination data except
for temperature and chest abnormalities. Di-
agnosed FUO patients had a significant high
temperature, and chest abnormalities.
Laboratory examinations showed high sig-
nificant differences in lymphocyte & neu-

trophil count, serum albumin, C- reactive
protein, ESR, Brucella titer, and blood cult-
ure between FUO diagnosed and undiagn-
osed ones. Fate (58.4%) was in FUO diagno-
sed patients compared to 87.5% of undiagn-
osed ones. Median overall follow-up after
admission in diagnosed FUO patients was
45 days (30-270 days) and 30 days (30-90
days) in undiagnosed FUO ones.

Details were given in tables (1, 2, 3,4, 5 &
6) and figure (1)

Table 1: Demographic data of 350 patients.

Variations No. | %
Age (years) Mean +SD 32.77 £ 1441
Range 18- 82
Sex Female 186 | 53.1%
Male 164 | 46.9%
Housewife 131 | 374%
Student 94 26.9%
Occupation Retired 1 0.3%
Workers (124 or 35.4%): Employees 27 7.7%
: Manual workers 97 27.7%
Residence Rural 185 | 52.9%
Urban 165 | 47.1%
Single 113 | 323%
Marital status Married 236 | 674%
Widow 1 0.3%
Table2: Diagnosis of cases.
Final Diagnosis No. %
Undiagnosed 16 4.6%
Diagnosed 334 95.4%
Infection 240 72%
Autoimmune 68 20%
Malignancy 7 2%
Others 19 6%
Table 3: Fever duration and fate
Fate Total
Duration (doy) | RSO0 7(69)
. Improved 310 (88.6%)
Discharge Rerf)erred 40 (11.4%)
No 141 (40.3%)
Follow up Yes 209 (59.7%)
Follow up (days) I\R/I:r?glzn(IQR) 453(()4_52 7%0)

Table 4: Comparison between diagnosed and undiagnosed cases as to laboratory findings.

*IQR, interquartile range; SD, standard deviation.

Laboratory findings Undiagnosed (N=16) Diagnosed (N=334) Test value | P-value [ Sig.
Lymphocytes g 11507 bos-as | 7 | 008 | s
Neutrophil R od022.2 0.020.8 2193 | 0020 | s
Serum albumin I}\faeri‘g“: 3D 20204 L 3507+ | 0001 | HS
SR Meln(Q) | 2650515 | €060 | 1w | oon | s

P-value <0.05: Significant (S); P-value< 0.01: highly significant (HS); *: Independent t-test; §: Mann Whitney test.
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Table 5: Comparison between diagnosed and undiagnosed cases as to CRP, Brucella and blood culture

. Undiagnosed Diagnosed " .
Variations No. % No. % Test value* | P-value | Sig.
. . | Negative 12 75.0% 28 8.4%
C reactive protein Positive 2 25.0% 306 91.6% 66.939 0.000 HS
. Negative 16 100.0% | 203 61%
Brucella titer Positive 0 0.0% 32 39.5% 9.787 0.002 HS
Not done 0 0.0% 263 | 78.7%
Negative 16 100.0% 56 16.8%
Staphococcus aureus 0 0.0% 1 0.3%
Blood culture Streptococcus viridins 0 0.0% 8 2.4% 64.737 0.000 HS
Salmonella spp 0 0.0% 5 1.5%
MRSA 0 0.0% 1 0.3%
P-value< 0.01: highly significant (HS); *Chi-square test.
Table 6: Comparison between diagnosed and undiagnosed patients as to fate.
Fate Undiagnosed (N=16) | Diagnosed (N=334) | Test value | P-value | Sig.
. Median(IQR) 6(5-7) 7(6-9)
Duration (days) Range 5-10 3210 -1.707+ 0.088 NS
. Improved 16 (100.0%) 294 (88.0%) "
Discharge Roforred 0(0.0%) 20 (12.0%) 2.163 0.141 NS
No 2 (12.5%) 139 (41.6%) "
Follow up Yes 14 (37.5%) 195 (58.4%) >381% 1 0020 1S
Median(IQR) 30(30-30) 45 (45 -90)
Follow up (days) Range 30-90 30-270 -6.345¢ 0.000 HS

P-value >0.05= Non significant (NS); P <0.05= Significant (S); P < 0.01=highly significant (HS),

*Chi-square test; §: Mann Whitney test.

Discussion

The FUO is one of the most difficult asp-
ects from clinical practice, with wrong ind-
icative symptoms (Mourad et al, 2003). The
causes of FUO were classified as infectious
diseases, malignancies, collagen diseases,
and others (Yamanishi et al, 2007). Fever of
unknown origin (FUO) was originally char-
acterized in 1961 by Petersdorf and Beeson
as a disease condition of temperature exce-
eding 38.3°C on at least three occasions over
a period of at least three weeks, without di-
agnosis made despite one week of inpatient
investigation. However, as underlying disea-
ases were often reported for classical FUO,
these presentations may not be considered to
be of unknown origin. Rather, the etiology
of prolonged fever may resolve, or not reso-
lve. The definition of fever with unresolved
cause (true FUO) is difficult, as it is a movi-
ng target, given the constant advancement of
imaging and biomarker analysis. Therefore,
the prevalence of the fever with unresolved
cause (FUO) is unknown and such a case of
prolonged fever, which initially has present-
ed as the classical FUO (Unger et al, 2016).

In the present study, infectious etiology
was found to be the major cause of FUO ac-
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counted for 72% followed by autoimmune
diseases 20%, and finally malignancies 2%.

Meanwhile, the present undiagnosed etiol-
ogy represented 4.6% of cases despite the
emergence of new diagnostic tools. Kabapy et
al (2016) in an Egyptian hospital-based study
(2009-2010), reported 959 patients suffered
from FUQO. They added that clinical and epi-
demiological criteria showed that the infec-
tious diseases were the commonest (63.4%),
followed by autoimmune diseases (30.3%)
and malignancies (0.9%), while the undiag-
nosed (3.2%). But, Liu ef al (2016) in Japan
reported that the FUO infectious diseases
were 33.9% cases, followed by the collagen
diseases (25.1%), lastly neoplasms (21.1%),
and that adult-onset still’s disease was the
most common collagen cause of FUO, but
unidentified causes were 19.8%.

Besides, the present results as compared
with the 374 patients with FUO conducted
by Montasser et a/ (2015) in Egypt showed
that infections continue to be the leading ca-
use of FUO (69.7 vs. 66.3%), but the undia-
gnosed cases dropped from 7.8% to 4.6%.
The lower proportion of undiagnosed cases
of FUO may be due to advances in diagnost-
ic technologies. The present study showed



that collagen diseases were the cause of fe-
ver in 20% as compared to 7.2% reported by
Montasser et al (2015) among the diagnosed
with collagen diseases. Also, more or less in
agreement with the present data, Rozik et al
(2011) in Embaba Fever Hospital, Giza rep-
orted that infectious were commonest causes
of FUO (57%), then neoplasms (18.5%) and
collagen diseases (13%). They added that
the miscellaneous diseases were diagnosed
in (7%), while (4.5%) were undiagnosed, but
in the present study the relative increase in
infectious causes and decrease in neoplasms
might be due to patients’ young ages.

Abroad, Barbado et al. (1992) in Spain co-
mpared the etiology and diagnostic methods
in 2 series of patients with classic criteria of
pyrexia of unknown origin during 1968-
1981 & during 1982-1989. They found sig-
nificant decrease in the infections cases and
an increase in neoplasms and connective tis-
sue disorders in the second series. The per-
centage of patients diagnosed by laparatomy
was similar in both series but the diagnosis
yield at laparotomy was greater in the se-
cond period. Pyrexia of unknown origin con-
tinues to be a condition which can defy clin-
ical expertise in in spite of advances in diag-
nostic techniques. Moawad et al. (2010) in
Saudi Arabia infectious diseases, especially
TB were the leading etiology of FUO. They
added that data didn’t identify any predictor
of certain FUO diagnoses except for older
age and neoplastic etiology. True FUO pati-
ents generally did well. Reporting local exp-
erience is important in guiding clinicians
about the epidemiologic patterns of the FUO
in their regions. Hayakawa et al. (2012) in
USA reported that the infections were iden-
tified as the commonest cause of FUO in the
majority of reports, with the relative freque-
ncy ranged from 27% to 42%. Besides, Tan-
veer et al. (2014) reported that infections
were the leading cause of FUO, followed by
the collagen diseases. They added that the
rheumatologic diseases were 12%.

But, the present results disagreed with El-
Rooby (1959) who reported that 63% of the
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FUO cases remained undiagnosed. This may
be explained by the less advanced laboratory
and radiological techniques that led to 63%
undiagnosed FUO cases. Also, Larson et a/
(1982) in USA reported that the FUO neopl-
astic diseases outnumbered infectious caus-
es, and Raque et al. (2001) found that sacral
neoplasms form a wide range of pathologic-
al entities including primary and metastatic
as well as benign and malignant conditions.

In the present study, in infections brucellosis
was the common disease diagnosed in 39.5%
followed by atypical pneumonia at 11.6%.
This agreed with Ali-Eldin ez a/ (2011) who
reported brucellosis and infective endocarditis
as the commonest infectious FUO causes. But,
the present study infective endocarditis cases
were diagnosed in nine patients (2.6%). This
disagreed with Montasser et al (2015) repo-
rted 22 brucellosis cases. Afifi et al. (2005)
in Egypt found that by surveillance network
identified typhoid fever and brucellosis as
the main cause of acute febrile illness. Abd-
elbaset ef al. (2018) added that brucellosis a
common health problem must be suspected.

In the present study, tuberculosis (TB) cas-
es were 10.4% and not a common cause of
FUO among diagnosed cases. Abdelbaky et
al (2011) in Egypt, Tanveer et al (2014) in
India and Jafari et al (2018) in Iran reported
that TB was the most prevalent FUO etiolo-
gy. Zheng et al (2008) in China found a rela-
tively high incidence of tuberculosis due to
the overcrowded population, alcohol abuse,
and HIV infection.

In the present study, there was no osteom-
yelitis case among diagnosed cases. Also,
Jafari et al (2018) didn’t find osteomyelitis
cases, due to successful treatment in setting,
along with early detection of local infectio-
ns in clinics. Bleeker-Rovers et al. (2007) in
USA reported that in developed countries,
FUO patients diagnosed with infectious dis-
eases decreased, but diagnosed with collag-
en disorders and malignancy increased.

In the present study, the FUO undiagnosed
cases being decreased, but still a public he-
alth problem not only in Egypt, but also ab-



road. The percentage of the FUO cases that
were undiagnosed was much lower than pre-
vious report of 13% in Egypt (Ali-Eldin et
al, 2011), the global rates, even those repo-
rted in other studies in developed countries
as 25.7% in France (Zenone, 2006), 50% in
USA (Bleeker-Rovers et al, 2007), 16.7% in
Iran (Alavi et al, 2011), and 27% in India
(Tanveer et al, 2014). Undoubtedly, the uni-
versal advances in clinical, serological, im-
munological, and diagnostic radiology have
the valuable diagnostic progress (David and
Quinlan, 2022). Nevertheless, there were
many unmet financial needs following a dia-
gnosis of the FUO even in settings with uni-
versal health coverage. Health care profes-
sionals may only be able to fulfill these un-
met needs through multispectral collaborate-
ons catalyzed by strong political will (Kong
et al, 2020).

In the present study, FUO patients were
usually improved with symptomatic treatme-
nt and discharged as cured cases. However,
Montasser et al (2015) found that the undi-
agnosed cases were 7.8%, and Kabapy et al
(2016) reported the undiagnosed cases were
3.2%. Also, Tanveer et al (2014) in India re-
ported that the undiagnosed cases were 23%
since 80% the populations were close cont-
act with in- and out-doors domestic animals
putting them at risk for zoonotic infectious
but only less than 10% of the FUO were due
to brucellosis. Alzubaidy (2008) and Al-Fa-
dhli et al. (2008) from the Middle East (are-
as with highest disease burden) reported a
FUO rough rate 37% caused by brucellosis.

In the present study, neoplastic diseases
were about 2% of examined cases, and lym-
phomas were the most common neoplastic
disease diagnosed in 42.8%. This data agreed
with El-Sayed et al. (2013) reported that ac-
cording to the Middle East Cancer Consorti-
um in Egypt, the NHLs age-standardized ra-
tes were (16.3/100.000person). They added
that the very high incidence made NHLs the
3 most common cancer in men and the 2™
most common cancer in women accounted
for 10.9% of all cancers diagnosed annually.
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Apart from the infections and diseases eti-
ological agents, insects bite while taking bl-
ood meals the secreted saliva cause mild as
to high fever (Morsy, 2012). Mosquito bite
may cause allergy with fever or Skeeter syn-
drome (Abdel-Motagaly et al, 2017), bug ca-
use skin reactions with fever in children (EI-
Bahnasawy et al, 2018), as well as spider
(Al-Agroudi et al, 2016)

Conclusion

Infections are still the major cause of FUO
in Egyptian adults. The most prevalent infe-
ctions were brucellosis and pneumonia. Fur-
ther prospective studies with close observat-
ion of FUO patients in the future years,
along with focus on a new spectrum of dis-
eases such as auto-inflammatory spectrum
and the use of new diagnostic procedures,
may help in decreasing undetermined FUO.

Recommendations
The improved technology and availability
of more sophisticated laboratory tests and
imaging studies with advances in interven-
tional radiology is a must for best diagnosis
of FUO etiologies in ambulatory settings.

Therefore, the more complicated, mysteri-
ous cases currently admitted to the fever ho-
spitals, make it difficult for physicians to de-
termine etiologic causes of fevers (FUO).

Authors’ interest: The authors declare they
neither have conflict of interest nor received
fund

Authors’ contributions: All the authors eq-
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References
Abdel-Motagaly, AME, Mohamad, HM, Mor-
sy, TA, 2017: A mini-review on skeeter synd-
rome or large local allergy to mosquito bites. J.
Egypt. Soc. Parasitol. 47, 2:415-24.

Abdel Wahab, MF, Haseeb, AN, Hamdy, HS,
Awadalla, YA, 1996: Comparative study betw-
een paratyphoid A and typhoid fever cases. J.
Egypt. Public Hlth. Assoc. 71, 5/6: 539-51.
Abdelbaky, MS, Mansour, HE, Ibrahim, SI,
Hassan, IA, 2011: Prevalence of connective
tissue diseases in Egyptian patients presenting
with fever of unknown origin. Clin. Med. Insigh.
Arthr. Musculoskelet. Disord. 4: 33-41.
Abdelbaset, AE, Abushahba, MFN, Hamed,



MI, Rawy, MS, 2018: Sero-diagnosis of brucel-
losis in sheep and humans in Assiut and EI-Mi-
nya Governorates, Egypt. Int. J. Vet. Sci. Med.
6:S63-7

Afifi, S, Earhart, K, Azab, MA, Youssef, FG,
El Sakka, H, et al, 2005: Hospital-based surve-
illance for acute febrile illness in Egypt: A focus
on community-acquired blood-stream infections.
Am. J. Trop. Med. Hyg. 73, 2:392-9
Al-Agroudi, MA, Ahmed, SAM, Morsy, TA,
2016: Intervention program for nursing staff
regarding approach to a patient with spider ph-
obia and/or bite. J. Egypt. Soc. Parasitol. 46, 1:
167-78.

Alavi, SM, Nadimi, M, Sefidgaran, G, Papi, MH,
Zamani, GA, 2011: Clinical spectrum and diagnos-
tic tools of fever of unknown origin among hospital-
ized patients in Razi Hospital (2006-2008), Ahvaz.
Jundishapur. J. Microbiol. 2, 4: 152-7.

Al-Fadhli, M, Al-Hilali, N, Al-Humoud, H,
2008: Is brucellosis a common infectious cause
of pyrexia of unknown origin in Kuwait? Kuwait
Med. J. 40, 2:127-9.

Ali-Eldin, F, Abdelhakam, S, Ali-Eldin, Z,
2011: Clinical spectrum of fever of unknown or-
igin among adult Egyptian patients admitted to Ain
Shams University Hospitals: A hospital based st-
udy. J. Egypt. Soc. Parasitol. 41, 2:379-86.
Alzubaidy, KG, 2008: Sero-epidemiological st-
udy of brucellosis among patients with pyrexia
of unknown origin in Najaf governorate. Kufa
Med. J. 11, 1:132-8.

Barbado, FJ, Vazquez, JJ, Pena, JM, Arnali-
ch, F, Ortiz-vazquez, J, 1992: Pyrexia of un-
known origin: Changing spectrum of disease in
two consective series. Postgradu. Med. J. 68:
884-7.

Beresford, RW, Gosbell, IB, 2016: Pyrexia of
unknown origin: Causes, investigation and man-
agement. Inter. Med. J. 6, 9:1011-6.
Bleeker-Rovers, CP, Vos, FJ, de Kleijn, EM,
Mudde, AH, Dofferhoff, TS, et al, 2007: A pr-
ospective multicenter study on fever of unknown
origin: the yield of a structured diagnostic proto-
col. Medicine (Baltimore) 86, 1: 26-38.

David, A, Quinlan JF, 2022: Fever of un-kno-
wn origin in adults. Am. Fam. Physician 105, 2:
137-43.

El-Bahnasawy, MMM, Morsy, ATA, Khater,
KA, Morsy, TA, 2018: Bedbugs (Bed bugs):
The basic knowledge. J. Egypt. Soc. Parasitol.
48, 1: 67-76.

El-Rooby, A, 1959: Pyrexia of unknown or-

175

igin. J. Egypt. Med. Assoc., 43: 332.

El-Sayed, LH, Ghoneim, HM, Abdel Rahm-
an, MA, et al, 2013: Prognostic value of FOXP3
and TGF-b expression in both peripheral blood
and lymph nodes in patients with B-non Hodgk-
in’s lymphoma. Alex. J. Med. 7:253-65

Feikin, DR, Olack, B, Bigogo, GM, Audi, A,
Cosmas, L, et al, 2011: The burden of common
infectious disease syndromes at the clinic and
household level from population-based surveil-
lance in rural and urban Kenya. PLoS One
6:¢16085. Pmid: 21267459.

Hayakawa, K, Ramasamy, B, Chandrase kar,
PH, 2012: Fever of unknown origin: An eviden-
nce-based review. Am. J. Med. Sci. 344, 4:307-
16.

High, KP, Bradley, SF, Gravenstein, S, Me-
hr, DR, Quagliarello, UV, et al, 2009: Clinical
practice guideline for the evaluation of fever and
infection in older adult residents of longterm ca-
re facilities: 2008 update by the Infectious Dis-
eases Society of America Clin. Infect. Dis.
48:149-71

Jafari, S, Fatollahzadeh, A, Ghiasvand, F, Se-
ifi, A, 2018: Epidemiology of causes of fever of
unknown origin in an Academic Center: A five-
year evaluation from 2009 to 2014. Arch. Clin.
Infect. Dis. 13, 5:¢69608.

Kabapy, AF, Kotkat, AM, Shatat, HZ, Abdel
Wahab, EW, 2016: Clinico-epidemiological pr-
ofile of fever of unknown origin in an Egyptian
setting: A hospital-based study (2009-2010). J.
Infect. Dev. Countries 10, 1:30-42.

Kong, YC, Wong, LP, Ng, CW, Taib, NA, Bh-
oo-Pathy, MT, et al, 2020: Understanding the
financial needs following diagnosis of breast ca-
ncer in a setting with universal health coverage.
Oncologist 25, 6:497-504.

Larson, EB, Featherstone, HJ, Petersdorf, R
G, 1982: Fever of undetermined origin: diagno-
sis and follow-up of 105 cases, 1970-1980. Med-
icine (Baltimore) 61, 5:269-92.

Liu, CP, Liu, ZY, Liu, JP, Kang, Y, Mao, CS,
et al, 2016: Diagnostic value of common infl-
ammatory markers on fever of unknown origin.
Jpn. J. Infect. Dis., 69:378-83.

Moawad, MA, Bassil, H, Elsheri, M, Ibrah-
im, A, Elnaggar, M et al, 2010: Fever of unkn-
own origin: 98 cases from Saudi Arabia. Ann
Saudi Med. 30, 4:289-94.

Montasser, MF, Abdelkader, NA, Montasser,
IF, Khouly, AM, 2015: Changing the face of fe-
ver of unknown origin in Egypt: A single hospit-



al study. Brazil J. Infect. Dis. 19, 3:334-5.
Morsy, TA, 2012: Insect bites and what is eat-
ing you? J. Egypt. Soc. Parasitol. 42, 2:291-308.
Mourad, O, Palda, V, Detsky, A, 2003: A co-
mprehensive evidence-based approach to fever
of unknown origin. Arch. Intern. Med. 163:545-
51.

Petersdorf, RG, Beeson, PB, 1961: Fever of
unexplained origin: report on 100 cases. Medici-
ne (Baltimore), 40:1-30.

Prasad, N, Murdoch, DR, Reyburn, H, Cru-
mp, JA, 2015: Etiology of severe febrile illness
in low- and middle-income countries: A system-
atic review. PLoS One 10, 6:¢0127962 Doi: 10.
1371/journal.

Raque Jr, GH, Vitaz, TW, Shields, CB, 2001:
Treatment of neoplastic diseases of the sacrum.
J. Surg. Oncol. 76, 4:301-7.

Rivera-Franco, MM, Rodriguez, E, 2018: Del-
ays in breast cancer detection and treatment in de-
veloping countries. Breast cancer (Auckl). 12:
1178223417752677.

Rozik, M, Abdel Sattar, H, Abdel Hafiez, M,
Abdel Fattah, S, El-Tayeb, D, ef al, 2011: Patt-
ern of fever of unknown origin in Embaba Fever
Hospital over two years. AAMJ 9, 1:82-98.
Stojanov, S, Kastner, DL, 2005: Familial auto-
inflammatory diseases: Genetics, pathogenesis
and treatment. Curr. Opin. Rheumatol. 17, 5:
586-99.

Tanveer, M, Gulam, ND, Ajaz, NK, Tajamul,
S, 2014: Clinical profile of classical fever of un-
known origin (FUO). Caspian J. Intern. Med. 5,
1:35-9.

Unger, M, Karanikas, G, Kerschbaumer, A,
Winkler, S, Aletaha, D, 2016: Fever of un-kno-
wn origin (FUO) revised. Wien. Klin. Wochens-
chr.128, 21: 796-801.

Watanabe, R, Sakuraba, H, Hiraga, H, Kish-
ida, D, Ota, S, et al, 2019: Diagnostic approach
for patients with unidentified fever according to
the classical criteria of fever of unknown origin
in the field of autoimmune disorders. Immunol.
Med. 42, 4:176-84.

Yamanishi, H, Kimura, S, Nobuaki, H, Iya-
ma, S, Kanakura, Y, et al, 2007: Evaluation of
a model of latent pathologic factors in relation to
serum ferritin elevation. Clin. Biochem. 40:359-
64.

Yamanouchi, M, Uehara, Y, Yokokawa, H,
Hosoda, T, Watanabe, Y, ef al, 2014: Analysis
of 256 cases of classic fever of unknown origin.
Inter. Med. 53, 21:2471-5.

Zenone, T, 2006: Fever of unknown origin in
adults: Evaluation of 144 cases in a Non-Univ-
Ersity Hospital. Scand. J. Infect. Dis. 38:632-8.
Zheng, M, Lin, H, Luo, S, Xu, L, Zeng, Y, et
al, 2008: Fever of unknown origin in the elderly:
Nine years’ experience in China. Trop. Doct. 38:
221-2.

Explanation of figure
Fig.1: Co-morbidities and past history among FUO patients.
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