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Abstract: Prolonged and unexplained fevers in young adults are uncommon, especially 
when access to diagnostic tests is simplified. Therefore, the definition of unexplained fever 
depends on the volume of tests performed. However, low-grade fever has not been a priority 
in research. Management of low-grade fever [eg, an oral temperature of ≥37.8°C (100°F) and 
<38.3°C (101°F) at any time of the day] is not codified. The presented case of a 37-year-old 
nurse with an intermittent fever for three months, with no clear diagnostic evidence and no 
elevated markers of inflammation, illustrates “habitual hyperthermia” (HH)—retained after 
ordering tests sequentially in town and at the hospital. HH was made known by Prof. H.A. 
Reimann (1897–1986) an American virologist, although the diagnostic criteria are fallible. 
The article reviews the criteria and then discusses how to select diagnostic tests in family 
practice for prolonged fever in young adults without clinical signs of orientation. Given the 
polymorphism of febrile illnesses, the principle of parsimony must be transgressed, and in 
the event of an early suspicion of HH, surveillance is a rule to be further amended. 
Keywords: habitual hyperthermia, low-grade fever, patient-centered care, primary health 
care, pyrexia of unknown origin, undifferentiated febrile illness

More is not less, less is a bore. 

—Robert C. Venturi, 1991 Pritzker Architecture Prize Laureate 

Introduction
In Europe and the United States, up to a third of fevers can go undiagnosed after 
extensive examination at a tertiary referral center.1 A debate continues as to 
whether the choice of a minimal diagnostic workup (as the volume of standardized 
examinations) is a factor influencing the epidemiology of fevers or inflammations 
of unknown origin (FUO/IUO). In the only identified systematic review, Fusco 
et al2 did not consider that these types of check-ups changed their occurrences, but 
only four series out of the 18 selected (three European, one Asian) described in 
a precise manner the tests to be performed in the case of a prolonged fever.

Consequently, the definitions of FUO/IUO beyond the hospital, by the concen
tration of expertise and technical means, are heterogeneous as well as the diagnostic 
tactics which result among teams.

Chronologically, it was in 1991 that Durack and Street3 paved the way for 
outpatient management of persistent fevers, but it was in the 2000s that de Kleijn 
et al4 revised the definition of a FUO according to investigations in line with the 
existence of potential diagnostic clues. However, it was in 2003 that Knockaert 
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et al5 encouraged abandoning these quantitative criteria 
and, in 2009, that Vanderschueren et al6 incorporated 
common biomarkers of inflammation into these defini
tions. The four definitions of FUO/IUO are shown in 
Table 1.

Case History
A 37-year-old Caucasian female hospital nurse presented 
with a prolonged fever in a private practice in June. The 
fever was intermittent, present for 11 weeks after an epi
sode of a resolved cough in March, and regularly regis
tered between 37.5–38.5°C (99.5–101.3°F) on a tympanic 
thermometer—in the context of screening for access to 
units.

The patient was not taking any treatments and has no 
significant medical history.

In March, a diagnosis of SARS-CoV-2 was ruled out. 
In May, her gynecologist removed her copper IUD. The 
first blood test did not show an inflammatory response, the 
SARS-CoV-2 serological test was negative, and the cul
tures of the device were sterile.

Upon questioning, no stay abroad was reported in the last 
24 months. However, a year earlier, the patient reported close 
contact with a bacilliferous tuberculosis (TB) patient. The 
complaints were fatigue and neck pain without any morning 
stiffness. Coughing was absent, there was no weight loss, 
warm feeling was moderate, and chills were absent.

The extent of the physical examination was nonreveal
ing. The temperature was 37.2°C (99°F) using a forehead 
infrared thermometer, the pulse was 65 beats per minute, 
the arterial pressure was at 125/75 mmHg and some 
mobile latero-cervical ganglia were present.

The first intuition was toward a hospital-acquired or 
community-acquired infection.

Tests were ordered on a large scale: white blood cell 
count differential within normal limits (WNL), C-reactive 
protein (CRP) 0.7 mg/L, basic metabolic panel WNL, 
hepatic profile WNL, ferritinemia 85 µg/L, s-TSH 2.3 
mIU/L, serological tests CMV − (IgM and IgG), EBV + 
(anti-VCA IgM −, anti-VCA IgG +, anti-EBNA IgG +), 
HCB + (vaccine-induced immunity), HCV −, HIV-1/-2 −, 
syphilis −, urine test strip LEU − NIT −, rheumatoid factor 
10 IU/mL, antinuclear antibodies (ANA) + at 1:160th (on 
HEp-2 cells) with a nuclear speckled pattern and gamma- 
interferon release assay − 14 months after exposure to TB.

A second intuition was an imprecise measurement of 
body temperature. However, rectal temperature was mea
sured at 8 a.m. as between 37.7–37.9°C (99.9–100.2°F) for 
3 days in a row with a fever peak of 38.4°C (101.1°F) at 6 
p.m. Therefore, as a result, the patient was referred for an 
outpatient consultation at an internal medical clinic, in 
which no origin other than “habitual hyperthermia” was 
mentioned, particularly after normal blood cultures, echo
cardiography and CT-TAP scan.

Table 1 Definition of a Case of Fever of Unknown Origin or Inflammation of Unknown Origin

1991’s Classical FUO3 2000’s Classical FUO4

● Fever ≥38.3°C (101°F) on several occasions
● Fever of more than 3 weeks’ duration
● Diagnosis uncertain despite appropriate investigations, after at least 

three outpatient* visits or at least 3 days in hospital

● Illness of more than 3 weeks duration
● Temperature of at least 38.3°C (101°F) or lower temperature with 

signs of inflammation on several (three or more) occasions
● No diagnosis or reasonable (eventually confirmed) diagnostic hypoth

esis after performing a standard initial diagnostic investigation 

protocol†

● Exclusion of immunocompromised patients‡

2003’s Classical FUO5 2009’s IUO6

● Oral temperature of ≥38.3°C or a low-grade fever, on condition that 
signs of inflammation (eg increased erythrocyte sedimentation rate or 

C-reactive protein value) are present
● Period after which no diagnosis or reasonable diagnostic hypothesis 

has been established following an appropriate intelligent§ standard in- 

or out-patient investigation

● An illness of more than 3 weeks’ duration
● Temperature not exceeding 38.3°C (101°F) on >3 occasions
● Raised inflammatory markers (CRP >30 mg/L and/or ESR in mm) > 

(age/2 in ♂) or [(age + 10)/2 in ♀] on >3 occasions
● Diagnosis uncertain despite appropriate investigations,ǁ after at least 

3 outpatient visits or at least 3 days in hospital

Notes: *Community, clinic or hospital. †See the editorial. ‡<1.0×109 WBC/l, polymorphonuclears <0.5×109, HIV-seropositivity, use of ≥10 mg prednisone for at least 2 
weeks, severe hypogammaglobulinemia (IgG <50%). §See the p. 265 for the minimum diagnostic evaluation required. ǁMinimal diagnostic workup: history review, clinical 
examination, CRP or erythrocyte sedimentation rate, haemoglobin, platelet count, leukocyte count and differentiation, electrolytes, creatinine, total protein, protein 
electrophoresis, alkaline phosphatase, aspartate aminotransferase, alanine aminotransferase, lactate dehydrogenase, creatine kinase, antinuclear antibodies, urinalysis, urine 
culture, chest X-ray, and abdominal ultrasonography (or computed tomography).
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Research
Should more diagnostic tests be carried out in a young 
adult with a prolonged fever (especially low-grade) in the 
absence of an inflammatory (biological) response?

Articles were collected through systematic search of 
the electronic MEDLINE database. The document search 
strategy focused primarily on European and North 
American literature reviews, published in English and/or 
French. The keywords have been combined in the follow
ing order: “fever of unknown origin” OR “pyrexia of 
unknown origin” OR “neurogenic fever” OR “habitual 
hyperthermia” OR “low-grade fever” OR “factitious 
fever” NOT “children” AND “review”.

The bibliography obtained by automated means was 
also supplemented by a manual search of cohorts or series 
of cases which provided a definition of persistent fever 
around a minimal diagnostic assessment. Research on the 
diagnostic contribution of PET imaging with 18F-FDG 
was excluded. This also applies to studies which con
cerned mixed cases of fever, ie cases of fever in immuno
compromised subjects.

Discussion
20th Century Terminology
In the Petersdorf and Beeson7 cohort of 1952–1957, fevers 
lasting over three weeks less than or equal to 38.3°C (101°F) 
were ruled out based on data from Reimann8—who, in 1931, 
observed a 23-year-old female student, whose rectal tem
perature could rise to 38.2°C (100.8°F) after an exercise 
activity (climbing five flights of stairs). “Habitual hyperther
mia” (HH) came to be characterized as a paraphysiological 
state, ie constitutional. Kintner and Rowntree9 were more 
cautious. In their inventory of 100 cases of prolonged 

idiopathic fever, the term HH never appears. The authors 
simply noticed that one in four cases had emotional lability. 
The choice not to include cases of low-grade fever therefore 
did not allow Petersdorf and Beeson to untie the Gordian 
knot of their trigger factors, but instead blocked their inves
tigations. Consequently, Petersdorf and Bennett’s10 message 
in 1957 was more moderate—a prolonged febrile state below 
38.3°C (101°F) with few physical signs is not necessarily an 
HH, but one probability among others. Table 2 summarizes 
the misconceptions about HH.

Fraudulent Fevers
These belong to history, much like mercury thermometers. 
However, they pose the generic (unresolved) questions of 
how to correctly measure body temperature in ambulatory 
care? Which instrument to use? And how to clinically justify 
a cascade of tests without documentation of the fever? If there 
is no universal (ie, quantitative) definition of fever and the 
measurement artifacts are well known.11 It was Rumans and 
Vosti12 in 1978, who proposed potential clues in favor of 
a fraudulent fever. One of their criteria was “Normal laboratory 
studies, especially complete blood count and erythrocyte sedi
mentation rate, in a patient with a true organic fever is 
unexpected.”12 In 1979, Aduan et al13 added a supplement 
through a series of 32 cases, in which one in three falsities 
was observed among caregivers. Among the leading mechan
isms, the manipulation of the thermometer and the injection or 
oral intake of pyrogenic substances.

Concerning “Shotgun Testing”
Failure to act exposes legal sanctions. Doing too much can lead 
to cascade effects. The probability of having an abnormal result 
after 12 tests is almost 50%.14 In this case, the screening of 

Table 2 Misconceptions and Facts Concerning “Habitual Hyperthermia” (HH)

Misconceptions Facts

HH is unusual. 
HH is a spurious fever. 

The body temperature does not exceed 38°C. 

No further investigation is necessary. 
“Psychogenic fever” is the correct term to use. 

HH and myalgic encephalomyelitis/chronic fatigue syndrome 

are two separate diagnoses.  
Antipyretics are useful.

Epidemiological data on HH is lacking. 
HH is a paraphysiological state, ie an exaggeration of the circadian rhythm of the 

body temperature.* 

It can exceed this cutoff.† 

No inflammatory reaction is a prerequisite. 

Stigmas of neurosis are frequent in HH. Usually, emotional triggers generate 

a hyperthermic response of lower magnitude.‡ 

They may overlap.§ 

HH appears antipyretic drug-resistant.

Notes: *The minimum body temperature of healthy adults is recorded at 6 a.m.11 †See the first evaluation of Miss B. E. by Reimann in 1932. Reimann also used the French 
synonym for HH, of fièvre continue d’origine sympathique, to highlight neural mechanisms. ‡See Oka et al28 §To no one’s surprise, all Reimann’s cases8 meet today’s 
diagnostic criteria for “loss of thermostatic stability” by Carruthers et al.29 See Weinstein30 for other trigger mechanisms of low-grade fever.
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antinuclear antibodies (ANA) was positive, but no specific 
subserologies were detected. Weak positive (or equivocal) 
results are common in healthy subjects. Between 2011–2012, 
~41million Americans had ANA titers of 1:80.15

A negative, weak positive (or equivocal) and positive titer 
usually refers to dilutions of <1:40, 1:40 to 1:80, and ≥1:160 
under fluorescence microscopy.16 However, the following tests 
[anti-double stranded DNA antibodies and antibodies against 
extractable nuclear antigens (eg, in routine work-ups, SS-A/Ro 
60 kDa and 52 kDa, SS-B/La, Sm, U1-RNP, CENP-B, 
Topoisomerase I, Pol III and Jo-1)] should not be performed 
here and now, since, for one, positive serologies are not always 
required in non-organ-specific autoimmune diseases and, sec
ondly, multiplex technology is not (yet) the gold standard. In 
case of suspected connective tissue disorders, a decision algo
rithm, the ANA-reflex test, has been proposed by the Italian 
Society of Clinical Pathology and Laboratory Medicine to 
limit expenses outside the hospital sector.17

“Plurality Should Not Be Posited without 
Necessity”
It is known that a nonspecific sign has multiple meanings. 
However, the goal is not to recreate the medieval battle 
between Ockham and Chatton, well synthesized by 
Maurer.18 Anyway this principle, which has become uni
versal, has no scientific, realistic, or argumentative value. 
It provides no information on events and allows no differ
entiation of two equiprobable explanations. So, should we 
generate only hypotheses that are easy to test? No.

Semiologist Peirce (1839–1914) identified three processes 
for reaching an explanation: “Deduction proves that something 
must be; Induction shows that something actually is operative; 
Abduction merely suggests that something may be.”19 

Unfortunately, the criteria for a good abduction, generating 
plausible hypotheses, are no longer clinical but strictly eco
nomical. It’s obvious that the clinical decision threshold 
responds to institutional factors, rather than pure science 
values. Yet, is it possible to have a correct scope of practice 
analysis without asking the following questions? What diag
nostic tools are available? What is the economic environment? 
No again.

The epistemological obstacle to defining a febrile ill
ness as idiopathic or cryptogenic20 relates only to equip
ment. Hence, the following ad hoc comments apply: (1) 
the apparent rate of FOI/IOI should not be confused with 
the actual rate of unexplained fevers evolving for 7, 14, or 
21 days (classic hospital threshold) without diagnostic 

examinations being carried out; (2) the time that elapses 
between nonspecific symptoms and a diagnosis depends 
on experience in reconsidering the observed phenomena 
(meta-abduction); (3) it depends on the capacity to per
form tests, not no more but no less than necessary.

Diagnostic Method
Medicine is an art. That is why healthcare must be patient- 
centered and nothing can replace a good clinical examination 
and multidisciplinary dialogue for diagnostic procedures. 
However, perhaps the patient should be referred once all the 
nearby available diagnostic resources have been exhausted. 
From experience, fevers in adults encountered in family 
practice (FP) generally have less than 5–7 days of progression 
at the time of the first consultation, with an intermittent 
pattern, particularly in view of early self-medication. If cer
tain viral respiratory tract infections (ie, common cold) are 
self-limiting diseases—an ambiguous word attributed to 
infections that do not justify any etiological confirmation— 
their auto-regressive process cannot be predicted.21

The study by Affronti et al22 is the most complete on the 
diagnostic procedure in prolonged low-grade fevers [ie, 
according to their inclusion criteria, an axillary temp. between 
37.5–38.3°C (99.5–101°F)]. The authors argue that, in the 
event of a very early suspicion of HH, only a complete blood 
count, an erythrocyte sedimentation rate (ESR), CRP and 
urinalysis should be performed with more or less up to two 
years of monitoring. The team also considered complaints. In 
Group A, in which organicity was confirmed, weight loss was 
significantly more frequent (P < 0.05). In Group B, in which 
a paraphysiologic origin was suspected, dizziness (P < 0.02) 
and poorly defined discomfort (P < 0.0001) were common. 
What is most remarkable is the number of diagnoses involved 
in the group suspected of an organic febrile disease (adults with 
an average age of 34 ± 14 y): brucellosis, mononucleosis, 
autoimmune thyroiditis, toxoplasmosis, Crohn disease, endo
carditis, etc.

Anyway, the low prevalence of inflammatory diseases in 
the sense of Vanderschueren and Knockaert23 (“Big 3” for 
infections, neoplasia and noninfectious inflammatory disor
ders) in FP, calls for gaining information via exclusion. The 
corollary is that the (extrinsic) performance of biomarkers of 
inflammation (eg, CRP, ESR, plasma viscosity) to fit into one 
of the three major nosological frameworks is limited. To be 
convinced of this, Watson et al24 measured the area under the 
curve (AUC) of biomarkers using data from a population of 
British general practitioners. The AUC of CRP was 0.65 (95% 
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CI, 0.64–0.66; P < 0.001), whereas the combination of CRP + 
ESR assays does not improve the index.

Therefore, CRP is not always a good rule to rule out 
inflammatory diseases’ ex tempore. However, the testing 
time may be a little less. This message is very well defended 
by Irving and Holden.25 Time is an efficient variable for redu
cing uncertainty. Theoretically, for each small increase in the 
pre-test probability of the disease, an excellent test will detect 
more appropriately the sickness status of an individual (ie, each 
time the total net gain in certainty formalized by the Predictive 
Summary Index [Ψ = PPV + NPV − 1] tends towards 1, the 
overall clinical utility of a test is optimal). Figure 1 provides 
a decision tree for managing prolonged fever in young adults in 
FP.4,11,22–24,26,27 Finally, the decision to consider HH very early 
on, or even psychological stress-induced hyperthermia accord
ing to the findings of Oka et al,28 justifies patient monitoring.

Conclusion
The diagnostic spectrum of recurrent fevers has not been 
detailed; however, it remains challenging for the clinician. In 
this sense, Fabry disease is a good example of a rare disease, 
sometimes expressed by episodes of low-grade fever. 

Ultimately, in a young adult with a prolonged fever and no 
biological inflammatory response, monitoring is more impor
tant than increasing the number of tests. Therefore, nothing can 
replace the clinician’s intuition, eyes and touch and 
a multidisciplinary dialogue to discuss the diagnostic strategy. 
The paradigm “habitual hyperthermia” should be updated to 
avoid defensive practices. Future research should focus on 
improving the continuity of care in unexplained fevers.
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Consent for Publication
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Figure 1 An example of decision tree for managing prolonged febrile illness in young adults in family practice. 
Notes: Fever, sublingual temp. of ≥37.8°C (100°F) at any time during the day.11 “Red flag” symptoms, involuntary weight loss, toxic-appearing. In Zenone’s study27 (ie, in 
a French community hospital with a mean age of 59.5 y) 13 entities accounted for ~ two-thirds of community acquired fever: giant cell arteritis, habitual hyperthermia, EBV 
infections, sinusitis and occult dental infections, factitious fever, CMV infections, Q fever, lymphoma, colorectal carcinoma, adult-onset Still disease, rheumatoid arthritis, 
systemic lupus erythematosus, polyarteritis nodosa. *HH is pyrexia with no signs, normal inflammation blood tests and an erratic circadian rhythm of body temperature, 
usually not exceeding 38.3°C (100.4°F). Nevertheless, check errors in body temperature measurement and eliminate a drug-induced fever. (a) Any localizing signs or “clues 
that could lead to certain specific diagnoses”4 after a comprehensive history and general multi-system exam. (b) Be careful, a low CRP level is not considered proof of a mild 
and harmlessillness.24 (c) The geographical history and knowledge of ubiquitous pathogens is essential. Suggested outpatient testing (adapted from Carmoi et al):26 BMP, liver 
function panel, s-TSH, protein electrophoresis, LDH, ferritin, ANA titer and pattern, serological profile EBV, CMV, HIV-1/-2, blood cultures, urine test strip, chest 
radiography, abdominal and pelvic ultrasonography, and pantomography. (d) No specific rules are available for patient monitoring. Affronti et al22 recommends re- 
examination every 2 months w/CBC + ESR + CRP + urinalysis at the 6th month of follow-up. 
Abbreviations: BMP, basic metabolic panel; CBC, complete blood count w/diff; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; PDCs, potentially diagnostic 
clues; UAI, uncertainty avoidance index; WAW, watch and wait.
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