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Fever of Unknown Origin (FUO): Towards a Uniform
Definition and Classification System

Mile Bosilkovski' , Magdalena Baymakova? , Marija Dimzova'

Despite the great advancements seen in medicine in recent years, fever of unknown origin (FUO) remains a serious diagnostic
challenge. Regardless of the etiological elucidation in many cases of FUO and the progress seen in the management of these
patients, there are currently many weaknesses in this area as a result of inconsistency in the definition and interpretation of
key terminology and the utilization of different definitions and classifications. As a result, there is confusion among medical
practitioners about FUO, which leads to laborious and difficult comparisons among different case series. This study outlines
the mismatch in terminology and diversity found in the classification of the conditions that cause FUO and emphasizes the
discrepancies between what some terminology intends to represent and what it actually represents in reality. Thus, we at-
tempted to determine an appropriate solution for established inconsistencies.
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INTRODUCTION

Fever is a common clinical manifestation in humans throughout their existence, and for a long time, it was con-
sidered a disease. This notion changed in the late 18" century after Fahrenheit constructed the first effective ther-
mometer, and later in the 19" century, Carl Wunderlich implemented the concept of clinical temperature charts.
With these findings, it became obvious that fever does not represent a disease but rather is an accompanying sign
of a disease (1). Sir William Osler (who lived from 1849-1919) noted “fever was by far the greatest, and the most
terrible humanity enemies, together with famine and wars” (2). He lived in the 19" century, when febrile illness
caused more than two-thirds of all deaths (2).

Normal body temperature is a dynamic parameter with physiological oscillations and considerable individual vari-
ability. Temperature can vary depending on age, sex, physiological activity, menstrual cycle phases, food intake,
circadian oscillations, anatomic site of measurement, and environmental temperature. A normal oral temperature
in 99% of the population ranges from 36.0°C to 37.7°C, with a circadian variation of 1°C or greater between
the morning nadir and the evening peak. The mean oral temperature is 36.8+0.4°C, and it is slightly higher in

women than in men (36.9° vs. 36.7°C) (3).

One of the most challenging clinical syndromes related to elevated body temperature is fever of unknown origin
(FUO). Despite the immense expansion of medical sciences, FUO currently remains a complex clinical entity
and serious diagnostic challenge (4). The true incidence and prevalence of FUO are unknown. FUO accounts for
approximately 3% of hospital admissions and has a high impact on health care systems (5). According to a study
from a university hospital in Japan, FUO occurred in 153 of 5.245 (2.9%) hospitalized patients (6). In another
study from a community hospital in the USA, 1 of every 73 infectious disease consultations was due to FUO (7).

In recent decades, there have been numerous published manuscripts that focus on the causes of and diagnostic
protocols for FUO or the best treatment approach and prognosis in patients with FUO. Although there are vari-
ations depending on the geographic distribution and some social and economic factors, the authors unanimously
agree that the majority of cases of FUO result from unawareness of atypical manifestations of common diseases
and are rarely due to exotic diseases (8). In addition, the lack of detailed bedside evaluation, delays in advising spe-
cific investigations, misinterpretation of clinical features and investigation results, false negative tests, and multiple
pathologies in the same patient are some potential factors that influence FUO appearance (2).

In a clinical and academic study on FUO, profound nonuniformity and diversity of the definitions and classifica-
tions used were found. This global inconsistency in the definition and interpretation of the clinical terminology
as well as the difference in the definitions and categories used in FUO cause confusion and further impede or
disable comparisons among different case series. The absence of uniformity can mainly be observed in the defini-
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tions used for fever and FUO itself; content of the initial diagnostic
protocol; terminology and classification of diagnostic categories;
distribution of particular diseases as etiological causes of FUO in
appropriate diagnostic categories; and how much the term FUO is
compatible with the factual circumstances in which it is used and its
differentiation from other similar terms.

Our aim was to discuss the above-mentioned irregularities concern-
ing FUO and to attempt to determine an appropriate solution for
their unification.

In body temperature measurements, the cut-off value between nor-
mal body temperature and fever remains disputed. One of the most
accepted definitions for fever is a morning temperature =37.2°C
or a temperature =37.8°C at any time during the day when taken
orally or >38.3°C when measured rectally (2, 9). Similarly, an ac-
cepted definition for fever is the endogenous elevation of at least
one measured body temperature to =38°C, regardless of the level
of activity, meals, time of day, anatomic site of measurement, type
of thermometer, age, or environmental conditions during the mea-
surement (10). In clinical settings, there are many other definitions
for fever. Unfortunately, the timing, anatomic site, and method
of temperature monitoring is not mentioned in most FUO studies
(11). However, there are concessions from the adopted definitions
for normal body temperature for fever, such as >38.0°C taken
rectally (12, 13), >37.5°C (14) or >38.1°C (15) taken orally, or
=37.0°C (16), =37.5°C (17, 18), =37.8°C (19), or =38.0°C (20)

measured in the axillae, in some studies.

FUO (or pyrexia of undetermined, undefined, unexplained, or un-
certain origin) describes a syndrome of fever that does not spon-
taneously resolve in the period expected for self-limited infections
and in which the cause remains elusive after a considerable diag-
nostic workup (11, 21, 22). FUO definitions are remarkably vari-
able and somewhat arbitrary and variable over time.

The first reliable definition for FUO was developed by Peters-
dorf and Beesn in 1961. They defined FUO as [1] a temperature
>38.3°C on several occasions [2] with a duration of more than
three weeks and [3] failure to reach a diagnosis despite one week of
inpatient investigations (23). The purpose of these criteria was to
exclude acute, self-limited, frequently viral diseases, healthy people
whose temperatures slightly exceed the normal range (i.e., those
with habitual hyperthermia), and disorders readily identifiable after
a brief evaluation after enough time is allowed to complete initial
investigations (8, 24, 25).

Since this first definition was published, several attempts for its
modification have been proposed, considering that a hospital stay
of one week is a time defined by conditional criteria and can pro-
duce different results from investigations, which mainly depend on
physician experience, equipment, and differences in the diagnostic
workup among different hospitals (26). In 1991, the definition of
FUO was updated by Durack and Street (27). They replaced the
last criterion with “uncertain diagnosis after 3 days of hospital stay
or more than 2 outpatient visits” to respond to the evolving trends
in clinical practice (second FUO definition). In addition, these au-
thors proposed four groups (subsets) of FUO: classic, nosocomial
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(healthcare-associated), HIV-related, and neutropenic (immunode-
ficient). Among these subsets, only classic FUO is included in our
discussion. Three days are required for classical cultures or skin
tests and the necessary imaging to be adequately interpreted (28).
The proposed time period in this definition is quantitative, rather
than arbitrary, and it does not represent an improvement, as more
than three days are frequently necessary to obtain the results from
classical cultures and serology tests (26). The option for outpatient
investigation was offered, since illness severity does not necessitate
hospitalization in the majority of these patients and expenditures
associated with inpatient treatment can be decreased with outpa-
tient care. It is also disputed whether “3 days of hospital stay” is
analogous to “more than 2 outpatient visits” (8).

In addition to the improvement in diagnostic methods, it became
obvious that the type of diagnostic panel is more important than
the duration of investigations and that it would be better if in the
definition of FUO, a quantitative time defined criterion was re-
placed with a qualitative baseline set of obligatory investigations,
which would include biochemistry, blood and urine cultures, ba-
sic imaging procedures, and a set of infectious disease screening
tests determined from local epidemiological data (third FUO def-
inition) (5, 26, 29-31). In short, this attempt at a reformed def-
inition proposed to change the quantitative criterion of the time
period during which no diagnosis is made to a qualitative one via
an initial appropriate intelligent standard diagnostic inpatient or
outpatient workup. The purpose of these obligatory diagnostic
investigations is to minimize diversity in diagnostic management
caused by individual experience of the physicians and by the dif-
ferences in diagnostic facilities among hospitals and countries
(28) and to enable easier and adequate comparisons among dif-
ferent case series with FUO (31).

In the newest modifications of this third FUO definition, two addi-
tions are mentioned: the temperature is allowed to be lower than
38.3°C if laboratory signs of inflammation (e.g., elevated erythro-
cyte sedimentation rate [ESR] and/or C-reactive protein [CRP]
levels) are present on several occasions (28, 32); and nosocomial
fever and fever in severely immunocompromised patients (WBC
<1.0x109/L, neutrophils 0.5x109/L, IaG <50%, use of =10 mg
prednisone for at least 2 weeks) are excluded (29, 30).

To use the definition of FUO, not only were maodifications in the
height of the fever and anatomic places of measurement made (as
previously shown) but also attempts of some authors were made to
shorten its duration from three to two weeks (14, 33).

The current absence of a consensus on which definition for FUO is
the most adequate permits many studies to use the definitions from
1961 (34-38) and 1991 (12, 34, 39, 40), which makes compar-
isons among different studies challenging. For example, one study
included 979 patients with FUO according to the definition from
1991, and only 555 of them met the criteria for FUO according to
the definition from 1961 (41). In another study, only 59 patients
out of 80 with FUO according to the definition from 1991 fulfilled
the criteria for FUO according to the 1961 definition (34). Not
only the number of patients but also the frequency of diagnos-
tic categories can differ if various definitions for FUO are used.
According to Vanderschueren et al., 43.9% of cases were in the
category undiagnosed if the definition from 1991 was used, and
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53.0% were undiagnosed according to 1961 definition; however,
no significant differences in diagnostic categories among diagnosed
cases were noted (8). In a systematic review, the frequency of FUO
from neoplasms was lower in patients selected with the definition
from 1991, and the frequency of FUO from non-infectious inflam-
matory disorders (NIIDs) was lower in patients with the third FUO
definition (31). Infections were more prominent, although not sig-
nificantly, when the definition from 1991 was used compared to
when the definition from 1961 was used (34).

Defining the necessary initial investigations to try to reach a di-
agnosis remains a matter of debate, but it is generally agreed
that the standard initial diagnostic investigation protocol should
at least include a comprehensive history and repeated physical
examination, complete blood count with differential cell count,
electrolytes, renal and liver function tests, protein electrophore-
sis, enzymes (alkaline phosphatase, aminotransferase, lactate de-
hydrogenase, creatine phosphokinase), CRP, ESR, microscopic
urinalysis, three blood cultures (different sites, several hours
apart), urine culture, chest X-ray, abdominal ultrasonography,
a tuberculin skin test or interferon gamma release assay, which
is quite often accompanied by testing for antinuclear antibodies,
rheumatoid factor, and anti-HIV test (26, 29-31, 42-44). Further
evaluations indicated by potentially diagnostic clues, which are
defined as all localizing signs, symptoms, laboratory tests, and
other abnormalities potentially pointing towards a diagnosis, can
additionally be included (5, 21, 28, 30, 42).

Literature reviews acknowledge that the initial diagnostic protocol
in many of the studies was enriched with additional analyses, such
as ferritin (45), angiotensin converting enzyme (5, 21), antistrep-
tolysin-O test (35), sinus radiography (35), chest and abdominal
CT-scan (5, 21, 28, 33, 44-46), and serological diagnostic tests
in accordance with the regional epidemiological situation (8, 28),
such as Widal and Wright agglutination test (35), Cytomegalovirus-
IgM and Epstein Barr virus serology (21, 28, 33, 44), and hepatitis
and Toxoplasma serology (33).

Different authors show some variability in creating diagnostic cate-
gories and nomenclature. Infectious diseases, malignant (neoplas-
tic, oncological, tumors) diseases, miscellaneous (other) disorders
and the group of patients who remain without an etiological ex-
planation for fever (undiagnosed) have been attempted to be classi-
fied. The main difference is in the group that in recent attempts for
classification was designated as NIIDs and encompasses connective
tissue diseases (systemic rheumatic diseases), vasculitic syndromes,
and granulomatous disorders (8, 26, 39), and in the most recent
studies, auto-inflammatory syndromes (29, 42, 45).

As an alternative for the group of NIIDs, different authors use
other terminology and classifications, such as rheumatologic (24),
inflammatory (43), rheumatologic/inflammatory (5, 47), autoim-
mune (36), allergic and autoimmune (48), connective tissue (2, 49),
inflammatory/connective tissue (50), or collagen vascular (6, 12,
37) disorders. In older studies, other classifications can be found in
which in addition to the standard diagnostic categories (infections,

Bosilkovski et al. Fever of Unknown Origin

neoplasms, miscellaneous, undiagnosed), the following are inde-
pendent categories: inflammatory, collagen vascular and granulo-
matous diseases (7), collagen and granulomatous diseases (51), col-
lagen, granulomatous diseases, periodic fever and factitious fever
(52), multisystem diseases, drug fever, factitious fever and habitual
hyperthermia (22), etc. As an illustration of such diversity, granu-
lomatous diseases are in the NIIDs category according to some au-
thors (26, 39, 53) and in the miscellaneous category according to
others (6, 24, 37) or can even form their own category (7, 51, 52).

The proportion of diagnostic categories reserved for patients with
FUO varies widely in global literature. Therefore, the frequency
of infections, NIIDs, and neoplasms are observed in ranges from
11% to 59%, 2% to 38%, and 6% to 31%, respectively (17). The
frequency of miscellaneous conditions and undiagnosed cases was
reported to be 2% to 22% and 5% to 53%, respectively (17). The
reasons for these discrepancies could be due to a plethora of fac-
tors, such as different inclusion criteria (which depend on the FUO
definition); the time period in which the study was conducted (in
the latest period there was an increasing number of drug addicts,
immigration, international travel, people with various prosthetic
implants, development of new diagnostic techniques, revelation of
new infective causes that might present with fever of unknown ori-
gin such as ehrlichiosis, Bartonellosis, persistent Yersinia infection,
and Parvo B19, HTLV-1, and HHVS viruses) (28, 54); the nature
of the study (prospective or retrospective); the demographic char-
acteristics of the included population; and the geographic region
and its economic characteristics (including the hospital in which
the study was conducted with its diagnostic potential and physician
experience).

Although highly desirable, the development of a uniform classifica-
tion system is far from obtainable at present, which is mostly due
to the lack of a uniform disease classification inside the diagnostic
categories among other factors.

Whipple’s disease is usually part of the miscellaneous group but
increasingly more frequently is part of the infection category (28,
36, 47, 55). In different reports, Castleman’s disease is included
in the neoplastic group (20, 56), miscellaneous group (6, 29, 42,
57, 58), or infectious diseases group (47, 55), and atrial myxoma
sometimes is classified in the miscellaneous group (28, 42, 51, 52)
and other times is classified in the neoplastic group (5, 11, 36, 43,
55). In some reports, Kikuchi disease (2, 9, 29, 50, 54, 57) and
Crohn’s disease are classified as part of the miscellaneous group
(6, 21, 37, 55-57, 59), and in other reports, Kikuchi disease (5,
49) and Crohn’s disease (11, 33, 39) are in the NIIDs group. Dis-
cussions can further expand to whether subacute thyroiditis, au-
toimmune hepatitis, and primary sclerosing cholangitis from the
miscellaneous group can be transferred to the NIIDs group (8, 60)
and if Crohn’s disease (52) and Hashimoto thyroiditis (48) should
be considered granulomatous diseases.

An excellent example of this discord in the classification and termi-
nology is Familial Mediterranean Fever (FMF), which according to
one classification is in the miscellaneous group (24, 37, 42, 47, 49,
52, 55, 56) and according to others is in the NIIDs group (5, 12,
29, 43, 45). Furthermore, FMF is declared to be inherited (12, 24,
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36), a hereditary autoinflammatory disorder (29, 45, 55, 58), or it
can be part of familial periodic fever syndromes (47), while Knock-
aert categorizes this disease in the group of familial autoinflamma-
tory syndromes and hereditary periodic fever syndromes (25).

Although various authors classify granulomatous hepatitis as a part
of the defined diagnostic categories (37, 51, 52, 54), others simply
consider this condition a histologic reaction caused by numerous
well-defined conditions that should be additionally diagnosed; ac-
cording to them, cases of granulomatous hepatitis are part of the
undiagnosed category (25, 53). Several other clinical entities, such
as erythema nodosum (51), nonspecific pericarditis (51, 52), idio-
pathic granulomatosis (59), or unclassified connective tissue disor-
ders (6), which are accepted as a cause of FUO by some authors
but are not recognized as a diagnostically clear cause of FUO by
others and are placed in the undiagnosed group.

Thus, we can partially explain the high percentage of undiag-
nosed cases of FUO reported from specialized centers in devel-
oped countries that is paradoxically higher than the ones reported
from secondary care hospitals in developed countries and tertiary
care hospitals in the developing world. Another reason for this
occurrence is that these specialized centers often are referred
many filtered patients (i.e., patients who were already examined
in other hospitals and have undergone many examinations with-
out a successful diagnosis).

There are a few terms in the literature that are similar but not iden-
tical to FUO. Accordingly, the term prolonged unexplained fever
(PUF) has been defined as a more extensive term than FUO, since
it should include the first two criteria for FUO with the possibility to
become FUOQ after conveying an initial qualitative diagnostic proto-
col (8), although the terminological analysis of these two terms can-
not make this conclusion. Interestingly, the term PUF in pediatrics
was defined by Statler and Marshal as a fever that lasts for a longer
period of time than expected for a typical illness duration, and
compared to FUO, seems to be more adequate, as the term FUO
does not convey the fact that the problem is the length of time the
fever has persisted (10). According to Statler and Marshall, PUF
and recurrent unexplained fever (i.e., fever episodes that occur at
frequent intervals) are considered components of undifferentiated
fever (i.e., fever as the main symptom without other clinical fea-
tures that suggest an etiology) (10). Prolonged perplexing fever
and fever without an immediately apparent etiology (61), although
terminologically more competent, represent an unsuccessful alter-
native to what FUO should currently represent.

The term inflammation of unknown origin (IUO) is defined as FUO
with a temperature that does not exceed 38.3°C but is accom-
panied by elevated inflammatory markers (i.e., CRP and/or ESR)
on several occasions (which corresponds to one of the modifica-
tions in the newest FUO definition), and the diagnostic approaches
used in FUO are identical to those that should be used in IUO
(9). A term compatible with the latest definition is low-grade (pro-
longed) fever, which is defined as a body temperature continuously
or intermittently between 37.5°C and 38.3°C with other criteria
applicable to FUO with or without increased inflammatory mark-
ers (18, 28). If inflammatory markers are increased, this condition
requires the same methodological diagnostic approach as FUO,
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considering the same etiological spectrum in these two conditions
(18). In contrast, if the inflammatory markers are normal, habitual
hyperthermia should be considered (18). Finally, the term fever
of intermediate duration refers to a fever higher than 38.0°C that
lasts 7-28 days and remains undiagnosed (13).

In pediatrics, there are two terms that are identical in terminology
to FUO but are designed to designate different clinical conditions:
fever without a source and fever without a focus. The term fever
without a source should define the occurrence of fever for one
week or less in a child with no adequate explanation determined
by a medical history or physical examination (62). Fever without a
focus is defined as a rectal temperature of 38°C or higher as the
sole presenting feature and includes two subcategories: fever with-
out localizing signs, which is defined as a fever of acute onset and
duration of <1 week, and FUO (58).

Lastly, there is a dilemma about the adequacy of the term FUO
in addition to its universal acceptance and whether it accurately
reflects the true condition that should be defined. A literary analysis
of the words that define FUO depicts a febrile condition in which
there is an undiagnosed condition for a fever. Accordingly, the
term FUO does not correspond and is inappropriate for the condi-
tion that it should represent for two reasons:

[a] The term FUO by itself does not disclose that the fever should
arbitrarily last for at least three weeks. Considering that the
term FUO does not define the duration of a fever, it is logical
that FUO should represent all febrile conditions, which remain
etiologically undiagnosed (regardless of the fact if the cause was
sought for or not) independent of their duration. In this context,
Bryan suggested the replacement of the term FUO with pro-
longed FUO (=3 weeks) (61).

[b] In some patients with prolonged fever, after investigations and
follow up are conducted, an etiologic cause is found. Logically,
these patients are no longer exclusively categorized in the FUO
group; they are categorized as having fever with a known ori-
gin. Consequently, the question arises whether the term FUO
(according to current understanding) should be used only for
the group of patients in which the diagnosis remains elusive
even after extensive investigations have been conducted.

This kind of reflection is without pretension or any expectations
that could influence a revision in the terminology of this condi-
tion, as we are talking about the decades long and widely accepted
term FUO, which by itself represents a label and deeply infiltrated
term, or brand. We suggest that the initial working diagnosis for
patients that fulfill the current criteria for FUO (regardless of the
definition used) until their complete etiological identification should
be prolonged febrile condition (status febrilis prolongata in Latin),
which would eventually evolve to prolonged febrile condition with
infection, neoplasm, NIIDs, or miscellaneous condition or with an
unknown origin (undiagnosed).

We would like to send an appeal for an initiative performed by the
leading world centers for FUO, which would advocate for global
uniformity in the definition and classification of patients with pro-
longed fever through a consensus-based approach. Furthermore,
the aspiration for uniformity could eventually expand and influence
the diagnostic and therapeutic approaches in these patients.
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FUO remains a serious diagnostic challenge and is confusing with
the ongoing diversity in terminology regarding the definitions used
for fever and FUO. Additionally, there is an inconsistency in the
selection of the diagnostic categories for FUO and in the allocation
of some diseases in a respective diagnostic category. Thus, aug-
mented with the idea that the term FUOQ itself is not suitable for the
conditions that it represents, there is a necessity to construct new
global and uniform definitions and classifications of the patients
with prolonged fever via a consensus-based approach.
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