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ABSTRACT

Fever of unknown origin (FUO) is a long-term febryndrome whose
aetiology remains unknown even after an accuradeappropriate diagnostic
procedure is followed either as in hospital orrastit-patient practice.

It is a topic of considerable interest for seveealsons:

— The fever alone constitutes the entire clinicatymie as other symptoms
and signs of localization are absent.

— Particularly if undiagnosed, the fever representsahissue for both the
patient and the doctor, being extremely challen§indhe latter.

— It has a high socio-sanitary cost.

— The obscure origin of the fever does not dependhenfact that the
diseases involved are rare, but rather on thetfettthey are common
diseases with uncommon patterns.

— The difficulties met often depend on the very cotepee of the doctor
as well as on the availability of diagnostic tools.
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— The technological advances so far obtained at tagndstic level did
not result in a significant reduction in the inaide of FUO, particularly
of undiagnosed FUO.

- More than 200 causes were identified, and new,ipusly unknown
ones continue to be discovered.

— Guidelines for an effective and valuable diagnogtmcedure were never
published.

Through an analysis of some illustrative clinicabes, we will evaluate
the different possible causes of FUO (infectiousp-plastic, autoimmune,
non-classifiable, fictitious or simulated, psychoige and undiagnosed), the
mean time of diagnosis, the relationship betwearse¢hprocedures which
successfully result in a diagnosis and those wfédhto do so, the errors
which determined the appearance of a FUO and lyiaé diagnostic and
prognostic future of those FUOs which remain undesgd despite an
accurate and appropriate diagnostic procedure d¢es toone.

Based on the available literature data, we wilbalscuss the nature of
the error according to the case history, the médigkamination, the wrong
interpretation of a test, the missed assessmemgofen symptom and/or of a
positive test, the presence of concomitant andemihg pathologies, the
atypical nature of the clinical picture and its wlérity, and the absence of
organ involvement. These parameters will enable tos develop a
methodological procedure of practical relevance.

INTRODUCTION

It may seem strange to talk about fever of unknangin (FUO) in 2012,
considering the enormous advances in modern diéigniedoratory tests and
imaging techniques and their accuracy. However, giablem of undiagnosed
fever remains of great interest, and indeed thet mement studies on this topic
indicate that FUO is still undiagnosed in 19% t&a30f cases. Although over 50
years have passed since Petersdorf and Beesoredietlished the diagnostic
criteria for FUO (1), no new definition has beemirid to substitute them. Even
today there are many authors who recommend usenglaéissical principles of the
clinical method as the correct diagnostic appraachhe physician should:

« compile an extensive medical history (repeatingnaresis on several
occasions may provide new elements in the mostdiffcases);

« frequently re-evaluate the patient;

* Dbear in mind the less common manifestations of comdiseases;
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« perform meticulougphysical re-examinations to discover possible new

signs.

DEFINITION

The expression "fever of unknown origin" (FUO) (Tatl), indicates a
febrile illness, generally of prolonged durationhese the clinical picture is
dominated by fever. Other symptoms, signs or furtimelings which could guide
to an early diagnosis are lacking or less evidengppear only in the later stages
of the disease (Scenario 1).

Table. 1 Definitions of temperature.

Normal temper ature: temperature preferably measured at the rectumeset 37.6 ° C
38.3 ° C in the morning and in the evening. Axifléemperature is in fact unreliable
whereas oral and the tympanic are lower than réstaperatures respectively 0.4 and p.8
° C.

Fever: increased body temperature mediated by an alfarextion of hypothalamic
control with an upward shift in the values of tle¢-point activation of peripheral
mechanisms of thermogenesis and inhibition of tliddeeat dispersion. Pyrogens are
involved in this process: they can be exogenowsn(fsources outside the body) or
endogenous (internal ones) the latter being eisdlgrihflammatory cytokines.
Hyperther mia: increased body temperature which prevents thsiplogical homeostat
mechanisms of control without however increasirghipothalamic set-point. In other
words it occurs due to an alteration in the peniphmechanisms of thermogenesis and
heat dispersion.

Fictitiousor self-induced fever: is intermittent daily with no physiological cirdizan
\variation is not coupled with heart rate and isalisttoo high compared to the general
health of the patient which remains good.

FUO: fever above 38.3 ° C measured on several occasdianng at least three weeks the
cause of which remains unknown after 3 days ohsitee diagnostic tests out-patient
clinic evaluation and hospitalization. Distinctioren be made between i) classical FUO
in which the most common causes are infectionsgmaticies and inflammatory diseases
i) iatrogenic FUO: nosocomial FUO which normallypeears during hospitalization for
other reasons; iii) neutropenic FUO (with values0& neutrophils/mm3) and iv) FUO
associated with HIV infection.

L ow-grade fever: refers Commonly to a condition of body temperattwntinuous or
fluctuating between 37.5 and 38.3 ° C (about 16) °

Habitual hyperthermia: a clinical condition characterized by a capricidody
temperature as regards the circadian rhythm whaechliast for years and in which for
quite complex reasons the normal temperature abanlutely healthy subject is set at
higher than normal values
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Scenario 1: without organic signs

A 14-year-old girl was admitted to hospital for tianous remittenfever of
long duration (4 months) , with shivering and sweagtwhich partially responded
to antibiotics. Physical evaluation revealed widead muscle soreness, slight
systolic murmur at the centrum cordis and diffuserapolyadenopathy. The
patient's general health condition was good andethgas no weight loss.
Laboratory tests showed an ESR of 82 in the fimirrand hyposideremia (30
v%), CRP was positive (1/80). Ultrasonography ofupper and lower abdomen,
chest x-ray, barium enema and total body CT scam ak negative. Blood and
bone cultures were also negative. Echocardiogragitowever, showed a
holosystolic prolapse of the anterior mitral valif@p.Although there were no
specific physical or clinical indications, after 3@ays of hospitalization
orthopantomography was performed, showing an infiatory reaction at the
apex of the second upper left incisor. The patiesd transferred to dentistry and
after pus drainage the fever resolved.Diagnosis:OFdiagnosed; apical
granuloma of the second upper left incisor. Mittalve prolapsed

Comment

Periapical dental abscesses are responsible foy epsodes of FUO as they
often occur with intermittent bouts of fever (2)owever, many patients present
no symptoms and only a few complain of dental pa&irtooth loss. On closer
examination of the oral cavity, periodontal dissased visible and palpable
abscesses can be observed. But this is not theamdein many cases diagnosis
must be made by dental radiography. Antimicrobiaérapy alone rarely
eliminates the fever since pus drainage and oftentall extraction are
necessary.Orthopantomography should, thereforeayale performed in cases
of long-term FUO before embarking on more compled mvasive examinations,
especially when general health is good despitéether.

One would have thought that with the advances efibld of diagnostic
imaging, especially with the advent of CT scan, MRl other imaging tools, as
well as the striking improvement in therapies, Fu@uld be destined to
disappear. This is not the case and FUOs are fatilfrom rare. In fact, a
comparison of the various statistics shows that ittedence of FUO has
remained essentially unchanged over time, althdhghe have been changes in
the spectrum of causes (3) (Table 2).
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Table 2. Definitions of fever of unknown origin (FUO) (3).

Classical FUO

» Fever 38.3 °C on several occasions

» Duration 3 weeks

» Diagnosis uncertain after n. days despite apjtspm-hospital investigation or
three out-patient visits

Nosocomial FUO

» Hospitalized patients

» Fever 38.3 °C on several occasions

» Infection not present or incubating on admission

» Diagnosis uncertain after 3 days despite appatpinvestigations (including at
least 48-h incubation of microbiological cultures)

Neutropenic FUO

e Less than 500 neutrophils/ mén

» Fever 38.3 °C on several occasions

» Diagnosis uncertain after 3 days despite appatpinvestigations (including at
least 48-h incubation of microbiological cultures)

HIV-associated FUO

» Confirmed HIV infection

» Fever 38.3 °C on several occasions

» Duration of 4 weeks (outpatients), or n. dayhagpitalized patients

» Diagnosis uncertain after n. days despite apptgpmvestigations (including at
least 48-h incubation of microbiological cultures)

FUO has attracted the attention of doctors sind&l1%hen Petersdorf and
Beeson published the results of their study on fifilents observed between
1950 and 1960 and proposed a definition of FUO dbasethree criteria:fébrile
illness that lasts for more than three weeks", '@ng or recurring temperature
recorded on several occasions and greater than°88[301°F] ", "diagnosis is
not established after a week of investigation isdii@l." The first of these criteria
excluded the vast number of self-limiting febrilknésses, while the second
eliminated habitual hyperthermia; the third, figallindicated the time limit
considered indispensable to complete the apprepriihgnostic tests. This
definition has, however, been criticized in subsgyyears. First, in relation to
the duration of fever, it has been argued thathk ¢d diagnosis can be dangerous
for the patient and represents a great burdenspbrsibility for the physician, for
example, in the course of hyper-acute diseaseshwlaist one or two weeks
(4).Secondly, there is a close relationship betwdsenmagnitude of fever and
disease severity. In fact, a persistent low-graderf may be symptomatic of a
serious medical condition, as for example tubengsiinfection (Our unpublished
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data).Finally, the lack of diagnosis may dependsdme cases, on the degree of
clinical experience and skill of the physician (&8s can be seen in Scenario 2.
However, despite these limitations the definitidnPetersdorf and Beeson has
remained the one most followed by practitioners.

Scenario 2 Errors: history, lack of assessment of symptoms and / or a
positivetest dueto the wrong assessment of atest

A shop owner aged 29 was admitted for abdominal pad fever lasting 18
months, with a history of two previous hospitaliaas for the same reason.
Anamnesis was: tonsillectomy at 5 years; appendecta@omplicated by
peritonitis at 12 years. Following this until thgeaof 18, periodical episodes of
abdominal pain accompanied by fever. After this feyer had no longer recurred
until recently, when it reappeared, after 11 yelauswith the same characteristics
as before. At 28 a HP-related duodenal ulcer wanddt first admission white
blood cells were 18.000/min Abdomen X-ray, abdomen ultrasound and
colonoscopy were negative. No diagnosis was mautiggnosed FUO).

At second admission after 3 months, on spiral Gihsif the upper and lower
abdomen the only pathologically significant findiwgs the presence of a discrete
distention of the walls of some ileal loops in tbé iliac fossa, caused by fluid
accumulation, with low hydro-gas levels visibleides them. These loops also
showed a slightly thickened wall and marked enhamece consistent with wall
inflammation. Double contrast enema showed thatt¢hainal ileum seemed to
adhere to the jejunum loops on the mesenteric bidef appeared regular in size
and without mucosa damage.At this point the cads€WDO was diagnosed:
Crohn's disease.After 4 months, labeled 1gG scimplgy of the intestine
highlighted in the late phase a limited accumutaid activity in the right colic
flexure and above right of the urinary bladder.

At third admission: main details from the clini¢estory:- Periodic fever with
abdominal pain originating in the right iliac fossaPositive markers of
nonspecific inflammation during attacks (ESR, CRMRijte blood cells, alpha-2-
globulins, fibrinogen);- The tests performed (CTolanoscopy, intestinal
scintigraphy) showed an albeit indirect involvemehthe visceral peritoneum;-
Good general condition of the patient between el@s@and prolonged course of
the disease. - Characteristic symptoms : colic{iim, originating from the right
iliac fossa, spreading to the upper abdomen; it praseded by fever (max temp.
38.5 ° C) and accompanied by nausea and bloatingyvas resistant to
antispasmodics and after 2-3 days abruptly resolvéése symptoms, always
with the same characteristics, had been occurnmgye2-3 months and lately
approximately every 15 days.A diagnosis was hysitleel: periodic aseptic
inflammation of the peritoneal serous.During thisitalization, at the onset of
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the symptoms described colchicine (3 mg) was ieitia which significantly

lowered the febrile peak and reduced the abdonpaai.On the basis of this
result it was decided to commence colchicine prtapiy (0.6 mg / day) to

prevent the appearance of the symptoms, which nextum two other occasions
after the drug was suspended. Meanwhile, genetilysis of the genomic DNA
extracted from peripheral blood lymphocytes detbthe presence of the M694V
mutation of the FMF gene (Familial Mediterranearvdf Therefore, the final

diagnosis of this FUO was: Familial Mediterraneawdt

Comment

FMF diagnosis may be difficult in patients who dat have a typical family
history (as in our case) or when the symptoms afs#és (pain) are not correctly
interpreted or are absent (6). Some indirect sigifis peritoneal serous
involvement, already present on second admissipma(sCT, double contrast
enema), were wrongly interpreted as being compatilith Crohn's disease, while
in fact, they were evidence of an aseptic inflamomabf the serosa. Moreover,
the periodical frequency of these manifestations wiear from the patient’s
history:.

ETIOLOGY

Infectious diseases, malignancies and autoimmuseages are considered to
be the three leading causes of FUO today.In théd 9%nalignancies exceeded
infections as a cause of FUO (31% versus 30%)inblater years and in the most
recent case studies infections have re-emergdteanast frequent cause in about
one third of cases, followed by malignancies amshthutoimmune diseases.

Infections are usually divided into systemic anchlzed forms. The majority
of the latter, with the exception of sinusitis dméin abscesses, develop in the
abdomen, either as diffuse or circumscribed petiggror as infections of the
individual organs (liver, gallbladder, spleen, laegn prostate, fallopian tubes,
ovaries etc.). Unfortunately, these forms, whice far from rare in the field of
infectious causes of FUO, may remain undiagnosesh égday in spite of the
sophisticated diagnostic tools available.In additio these three groups a fourth
must be added, which consists of various non-dlabg (miscellaneous
diseases, which include pulmonary embolism, drugrieinflammatory bowel
disease, familial Mediterranean fever, aortic aysu, hypertriglyceridemia,
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etc.Finally, there is the already-mentioned higiceetage of FUO which remains
undiagnosed or is diagnosed only at autopsy (7).

Of special interest are simulated or fictitiousevérs", obtained by clever
manipulation of the thermometer during the recaydifi body temperature, often
caused by true self-harm, the expression of a mhétation, in some cases highly
pathological, to simulate a disease state whicls doé exist. These "fevers" must
be distinguished from psychogenic fevers in whieal rconversion disorder
symptoms may cause FUO, even if the percentageaséscis limited. The
pathophysiological mechanisms of this group of feveave not yet been defined,
although the close relationship between emotionstrass and fever is well
known.

DIAGNOSTIC APPROACH

Despite the extraordinary progress made in recepades in the field of
medicine, FUO continues to pose a diagnostic enigraa other syndromes, in
fact, have such a wide variety of possible diagaoaed reveal such a high
potential misuse of laboratory tests and imagingiss. However, although FUO
has aroused interest for a long time and studiesantinually being made, the
three classic medical procedures are still indispble in the diagnostic
methodology of FUO: compilation of patient historghysical examination
(including the observation of the temperature cuare laboratory investigations.
To underline the extraordinary importance of thggidtal examination, a study by
Platt noted that a thorough anamnesis is diagnadsti?/3 of cases (8).
Unfortunately, in patients with FUO there is a #ligant shortage or lack of data
offered by history and physical examination, asn8de 1 shows. On the other
hand, compiling a patient's medical history is amailuable tool for generating
initial hypotheses and setting up a positive irdespnal relationship between
doctor and patient. The hypotheses generated aedl@n information that the
patient tells the doctor and on the connection nipdihe physician between this
information and disease models in his/her memory.e/or at this stage would
be particularly serious, although probable in casieEUO where diagnosis is
primarily based on symptoms, such as rheumaticnpydygia for example, and as
described in Scenario 3, which is also a clear gkaraf how the onset of FUO
can be determined by any number of reasons anditose

In physical examination the most frequent errdgha it can be summary, due
to lack of time and expertise. On physical exandmafalse negatives are more
frequent than false positives, respectively 20.5% 6.4% in one standardized
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study (9). Other notable errors are that no physicgns are completely accurate
and reproducible and that a physical sign whichbeen properly detected may
be incorrectly interpreted. Chronological modes parformance have been
proposed to make diagnostic tests more effective efficient: i) a type of
“sequential” method, requiring appropriate furtbests on the basis of the results
obtained from previous investigations; or ii) a€getermined" method which is
based on a set diagnostic protocol that indicdtesvihole process to be followed
from the very beginning to exclude or confirm hypesges. The sequential method
based on the use of diagnostic algorithms (10) palls on to the next stages of
the diagnostic process after a question has besmeaed with one of only two
possible responses: positive or negative. Althauglapproach of this type allows
the number of tests to be reduced, it is very land too schematic. The default
choice is based upon two criteria. The first isctwrectly request the initial
diagnostic tests which can confirm or rule out th@st common causes of FUO.
The second is to give preference to those inquivieish, according to the case in
hand, are considered more likely to bear fruit. Fheley list of diagnostic tests
for the study of patients with FUO is a clear ex@{ft1). The first level consists
primarily of bacteriological/serological tests, whi are sometimes the very
commonly used ones; the second level consistsefirtbre complex but non-
invasive investigations, while the third level cwmis solely of invasive
procedures.

Scenario 3 prevalent mistakes. history, correct diagnostic test not
requested. Other reasons. characteristicsand rarity of theclinical picture

Mauritian illegal immigrant woman aged 26, marrieaith one child, a
domestic worker resident in Palermo for 4 years.®heet of the disease (3
months before admission to hospital) was charaeérby pain in both the small
and large joints with moderate swelling, especiallythe morning. NSAID
therapy was initiated.

One month after onset: fever associated with hdwjasthenia and anorexia.

At this stage the tests showed moderate anemia Hhl.6g /dI) and
hyposideremia (14%), ESR in the first hour was 40, ASO 1/300 and PCR
with positive streptozyme (+ +). RF test was negatbut Rose-Waaler was
positive (+). Erythromycin therapy was commencethWwSAIDs.

2 months later, a period of hospitalization forighhfever. Laboratory tests
showed a worsening of anemia and an increase lamniatory markers and
streptozyme test (+ + +). There was also a modesease in IgA and IgG with
circulating immune complexes slightly increased.$88 %). Throat swab was
negative, while parasitological examination of fhees showed the presence of
eggs of Trichuris trichura Lymphocyte immunophenotyping, autoantibodies
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(ANA, AMA, ASMA, C3, C4), serology for brucellosissalmonellosis,
toxoplasmosis, malaria, hydatid disease, monons@gwisceral leishmaniasis
and HIV were normal.

Chest X-ray with stratigraphy, X-ray of the spideray of the shoulder and
coxal articulations, elbows and knees, X-ray of blamds, pelvis examination,
echocardiography and sternal puncture were nor@umtticosteroid therapy was
commenced to assess response.

On second hospitalization after 3 months: the pasieclinical condition was
poor, she was pale, emaciated and asthenic, wsh db appetite. She had been
suffering from diarrhea, albeit modest, for a feaysl and reported occasional
earlier episodes. A careful, sensitive and extendiistory revealed that the
patient was living in extreme poverty and had @&ryold son. Her husband was a
drug addict and a pusher, working occasionally asaibor for infrequent
customers. They lived in one room in an apartmeitit the remaining 3 rooms
occupied by other families, located in a poor ne@hood of Palermo (Ballaro)
where the roofs of the houses often collapse irnetitey winter rains. There was
only one bathroom, no heating and the house wasdanp and unhealthy. The
patient was practically forced to work 14 hoursag tb support the family on her
own, even when she was not well, and like all mithie this situation she was
eating little and badly. It was not easy to obthis information, not so much due
to transculturation problems (she had been in Ifalyfour years) but rather
because she wanted to protect her husband, whavaherery attached to and,
despite everything, was the only person she calidan as a sick woman in a
foreign country.

An intradermal Mantoux test was performed, yieldary intensely positive
wheal and eschar formation. Ultrasound of the almtorfwhich had not been
previously performed) showed a distended gallbladdé a small calculus 8mm
in diameter, while in the pericaval area there wamall rounded hypoechoic
formations, probably hyperplasic lymph nodes. Hidiisis was performed,
showing a temporary blockage of the barium columtha jejuno-ileal junction
with modest and transient ectasia of the loopsreast: at that point there was a
constant and acute angulation of the bowel due ésemteric adhesions. The
opacification then extended to the ileum, whereldtops were close together but
not clearly adhering to each other. The last ldopwed signs of edema of the
mucosa, but with no organic shrinkage. Biopsy shibwehistological picture
compatible with a tuberculosis process. TB treatneansed the disappearance of
symptoms and today, 5 years later, she is still. wel

FUO diagnosis, Articular rheumatism of Grocco-Partgpe in a subject with
isolated tuberculous enteritis.
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Comment

The forms of tuberculosis that most often cause Ftl€ease are: the
disseminated type, which presents without the ceariatic miliary picture on
chest radiographs or the extra-pulmonary type witlobear signs of foci (12). In
this case the rare isolated intestinal locatiorthef tuberculosis was peculiarly
preceded by para-infective (immune) polyarthritighe carpo-metacarpal joints,
prevalently in the right index finger, which is kmo as Poncet’s disease (13). The
history of diarrhea, albeit mild, together with thmeport of the unsanitary
conditions and poverty in which the patient waséar to live guided us to the
diagnosis, which was late but fortunately withoati@us consequences for the
patient. Another mistake was that of not performang ultrasound scan of the
abdomen; in FUO it must never be forgotten evethenabsence of physical or
clinical indications. The concept of “near misses™close calls” can be applied
to these diagnostic errors which are also foundtiver clinical cases, that is,
where potential mistakes are corrected before ¢heycause damage.

In the study of patients with FUO there has alsenba great deal of
discussion about the possible presence of "poteditignostic clues" (PDCs),
defined as all those symptoms, signs or laboraabnormalities that can help in
making a diagnosis. According to De Kleijn, diffeti@al diagnostic protocols
should be applied to help identify PDCs, includamg extensive medical history
and a thorough physical examination (7). While tbeynot offer excessive hope,
because in a high percentage of cases they arelaeiypnon-specific and
therefore of little diagnostic aid, their presesbeuld not be underestimated.

But going beyond these methodological choices, itstmbe said that,
paradoxically, the greater availability of techrgtal tools sometimes brings
with it the risk of confusing the doctor who isitrg to solve the intricate puzzle
of FUO. There is a diagnostic "weight" to be atitéd to the individual
examinations, which is expressed not only in terofisthe specificity and
sensitivity of tests but also in terms of tolerdpilby the patient and their
economic burden.

Current tests have high levels of reproducibilityd aaccuracy, but at least
three factors cause frequent misdiagnosis: i) dmgakility of the dysfunctions
and anatomical alterations of diseases, ii) thpprapriate choice of tests and iii)
the incorrect interpretation of the results (14tdisario 4). Often there is an
excessive number of test requests stemming froendife attitudes in medicine.
An excess of requests has two main drawbacks.cieases the probability of
false positives as well as the economic burdenthis connection it must be
remembered that the frequency of false positiveseases with the number of
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tests, and the proportion of false positives ofaertbtal positive results increases
with a decreasing pre-test probability of dise@samiding the excessive use of a
test does not entail, however, limiting its prgsion when it is needed. Failure to
prescribe the necessary tests is the second maime cof diagnostic errors in
hospitals, after the failure to generate hypotheseselay in considering the
hypothetical correct diagnosis (Scenario 5). Falegative errors are more
frequent in patients with a disease which is milcpesents in an original form
and the probability is higher if the sensitivity thie test is low (for example if a
tumor marker is used to rule out a suspected netigfever at an early stage), or
if the anatomic or functional disease is atypi€@lerall, failure to request the
most suitable laboratory tests or imaging invesinges, test request errors and the
inappropriate interpretation of results are amolng most frequent causes of
failure or delay in diagnosis. The availability rofiltiple test images for the same
clinical condition (ultrasound, CT, MRI, etc.) i1 aadvantage, but requires
choices that are not always easy to weigh up mgesf accuracy, invasiveness
and cost (Scenario 6).

Errors of diagnosis may also be due to cognitiversrin assembling the data,
in making assumptions and in verifying the errorgliagnostic reasoning. In the
case of FUO, these are due to the tendency toitakeaccount only the typical
presentations of a disease, consequently failinglidgnose atypical variants
(representativeneys as has been repeatedly recalled, and the tepdenc
remember the most recent and easily memorable,dases<ample those with an
unexpectedly positive or negative outcome of tiseaedvailability biag.

The problem of the number and invasiveness of disiim procedures is
particularly acute in elderly patients, who podrdierate a long diagnostic process
and invasive investigations. Indeed, considerirey dfiferent etiologic spectrum
of FUO in the elderly, more targeted diagnosticcpoures have been proposed.

Scenario 4: misinterpretation of false negative test

A 26-year-old man was hospitalized for an irregdéser which had started a
month earlier, followed by weight loss and genenalaise. Physical examination
showed a deterioration in the patient’s generalthewth pale skin and mucosa
and hepatosplenomegaly. Laboratory tests showed: =HI®.6 g%, RBC
3.100.000/mmc; WBC 2100/mmc with N = 40%, L = 60%latelets =
56.000/mmc; total proteins = 8.1 g% and gamma-dinba 3.1 g%.Imaging
showed Visceral Leishmaniasis, whereas serology Wit and bone marrow
aspiration were negative for VL.The patient wasdfarred to the Department of
infectious diseases where splenic biopsy showegbrtbsence of parasites of the
genusLeishmaniaDiagnosis: FUO diagnosed, Visceral Leishmaniasis.
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Comment

Fever caused by visceral leishmaniasis may appele of unknown origin
especially in the initial stage, which lasts a feweks, and is characterized by
isolated episodes of fever which are not precedeshivering, but conclude with
profuse sweating (15). The febrile periods alternaith periods of apyrexia
lasting 4-7 days. At a later stage symptomatologgomes much richer with the
addition of the characteristic fever, splenomegalgpatomegaly, pancytopenia
and hypergammaglobulinemia. In the present casepite of the negative
immunofluorescence and bone marrow aspiration, ¢heical presentation
strongly suggested visceral leishmaniasis, leadstp transfer the patient to the
Department of infectious diseases where splenipdyiqpromptly revealed the
presence of. DonovaniLaboratory tests are not always easy to interpmatases
of visceral leishmaniasis, splenic puncture isgblel standard for the isolation of
the parasite, while both the serology with the imefluorescence technique and
bone marrow aspiration have a low specificity amerefore negative results are
not always reliable.

While the clinical study of a patient with FUO sldibe individualized and
not be restricted by rigid rules to be applied lins#tuations, it is advisable to
follow some precise lines of investigation in arase. Accordingly, when faced
with a patient with prolonged fever physicians dtoask themselves the
following questions: Is the feveeal or imaginary? And if it is real, is itself-
inflicted? Is the fever due toherapie® Is the cause of FUO anfectious,
neoplastic or autoimmune dise&sés this arare form and / or difficult to
classify? Is this anon-diagnosabldorm at the present tinte (Fig. 1)Simulated
and self-inflicted fevers are part of the wide gatg of malingering, sometimes
including the not so rare Munchausen syndrome (@&, according to various
statistics they can represent 2% - 9% of FUO.Aandgythe second question, all
therapies should be stopped as soon as possibétdot a drug-related fever. The
persistence of fever 72 hours after discontinuatiothe suspected drug indicates
that it cannot be the cause of the fever (17). diiugs most commonly involved
are bactericides (especially beta-lactam antitshticardiovascular (quinidine)
and antineoplastic drugs and those acting on theraie nervous system
(phenytoin). All these drugs can cause a true ksgmsitive reaction, while
occasionally some drugs such as cocaine and iigatlees can induce fever
through an alteration of thermoregulation; the éxaechanism by which the
majority of the drugs which most frequently or c&icaally cause fever
(antihistamines, barbiturates, salicylates andbaiics such as vancomycin) is
unknown. Only in 20% of cases does the presenceosfhophilia and the
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appearance of a rash offer an important signahfoorrect diagnosis. Answering
the above two preliminary questions will avoid adoand difficult diagnostic
course, thus reducing discomfort to the patienvaels as cutting back the social
and health costs.Immediately afterwards the phgsishould consider the other
causes of FUO, namely infectious diseases, canugraatoimmune diseases,
which together constitute the most common and fatjiorms.At this point, the
disease may be considered rare and hard to claggdifgh accounts for between
5% to 10% of cases, according to the various §itatisThe list of these continues
to grow, posing many problems for etiology and hogp After this procedure,
some fevers will still remain undiagnosed despégesal investigations. Their
prevalence varies considerably in the differenteseranging from 10% to 30%,
but it is important to underline that this percgetdas been steadily increasing in
recent years.

no — simulated

fever

(prolonged) \

ves —p | self-inflicted | =+ no —» drug
no
nosocomial FUO /
neutropenic FUO classical
HIV-associated FUO FUo

-

mfectious
neoplastic
disreactive
miscellaneous
undiagnosed

Figure 1. Minimum diagnostic workup to diagnose phelonged fever.
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Scenario 5 Prevalent mistakes: failureto request a test, misinterpretation
of tests, other reasons: atypical presentation

G.P. aged 28, a butcher, was referred to us fairagrus-remittent fever (up
to 38.5 ° C) and sub-continuous abdominal pain éupguadrants, medium
intensity), presenting neutrophilic leukocytosisl amcreased ESR. After a month,
the patient was discharged with a diagnosis of tipial splenic abscesses and
deep-seated lymphadenopathy due to typhoid feves.diagnosis was based on:

e CT scan = abdominal abscesses of the spleen andistiad part of the
third portion of the duodenum and also multiplerapéritoneal lymph
nodes at the intestinal loops;

« positive ELISA serology for salmonella = IgG = 1040gM = 1/160;

e good response to therapy with (chloramphenicol) GA&mpicillin with
improvement in the clinical and biochemical results

After 4 months a second hospitalization for reaureeof fever, abdominal
pain and multiple abscesses of the spleen withroghitic leukocytosis and
increased ESR. Therapy was commenced with cefotazimetilmicin,
ciprofloxacin and imipenem, but the fever regressid CAF + ampicillin.

5 months later, 3rd hospitalization for splenectomymph node biopsy due
to the reappearance of symptoms on discontinuaifothe antibiotic therapy.
Histological examination of the spleen showed rplédtiabscesses with pus,
presence of granulomas with central sclerosis autrophil hyper-reactivity with
no signs of vasculitis. Histological examination thfe lymph node showed
presence of granulomas with central necrosis armahtgtells and moderate
eosinophilia.

After a period of apyrexia of about 1 month, rendviever and emaciation
led to the 4th hospitalization. Laboratory testevedd microcytic anemia (Hb =
9.3 g/dl, neutrophilic leukocytosis (24,000 WBC #hwN = 80%); reduction in
serum iron with normal ferritin and 4% saturatiodex; aspirate negative. Traces
of protein were present in the urine and ESR in fire hour was 60 mm.
Numerous blood cultures, urine cultures, sputummixation and stool cultures
were negative. Serology for brucella, coxiella, abhydia, pseudomonas,
pseudomallei, yersinia and syphilis was negatiestg for parasites (toxoplasma,
malaria, leishmania, amoeba, toxocara, echinocdcctlisngi (coccidia,
histoplasma, blastomyces, candida and aspergdind)viruses (influenza A and
B, adenovirus, HIV) were negative.Autoimmune patiggt c-ANCA was
strongly positive. Instrumental tests, chest X-raythopantomography and
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echocardiogram were normal. Skull X-ray: paranasausitis. CT abdomen:
small para-aortic lymph node, splenectomy. CT pasahsinuses: sinuses opaque,
no bone involvement. Consultations: infectious aé&s, microbiology,
rheumatology, ophthalmology, dentistry, otolaryrgpl, gastroenterology.The
clinical data can be summarized as follows:

« fever, neutrophilic leukocytosis, increased ESR suobject with
splenectomy and negative histology

e partial response to CAF in combination with amiicil

« lymphadenopathy;

* nasal sinusitis;

e positive for c-ANCA.autoimmune or other?

We were guided towards diagnosis when scintigrapiti radio-labeled
white blood cells showed accumulation of the tracethe colon and sinuses.
Colonoscopy showed diffuse ulcers in the ascendmgsverse, descending and
sigmoid colon, as well as in the rectum, while dimgical examination showed
granulomatous aphthous ulcerations.The final diagn&UO diagnosed, Crohn's
disease.

Comment

In Crohn's disease the characteristic symptom®ftea absent (18), despite
the presence of granulomas without caseous nedrosiarious tissues such as
lymph nodes, bone marrow, kidney, liver and spl@anin our case). In these rare
cases hiopsy of the involved tissue and contraafibge tests are essential (19). In
our case, in addition to the atypical picture, ¢h@rere misinterpretations of
spleen histology and of the positive c-ANCA autdaodies, which are often
correlated with inflammatory bowel disease (20)nggraphy with radio-labeled
white blood cells, which would have highlighted iaeése of the colon, was not
performed immediately.

Scenario 6 prevalent error: physical examination and lack of assessment
of apositivetest

A 50-year-old man was hospitalized for daily, contus-remittent fever
lasting 4-5 days, followed by a period of 15 daysmyrexia, which had started 8
months earlier.The periods of fever regularly alééed with apyrexia and two
days before each bout of fever a dry, hacking coapheared. The current
hospitalization was preceded by a first admissiandhths after onset when the
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only physical finding was the presence of a molyibeph node in the left axillary

region modestly increased in volume and not ten@arthat occasion, laboratory
tests showed elevated ESR (46 in the first hounjlenCT scan showed a patrtial
obliteration of the left costo-phrenic angle andsarite of pathological deep-
seated lymph nodes. Bone marrow biopsy was negdtivdymphoma and

axillary lymph node biopsy showed a reactive hyfamip. Diagnosis at

discharge: recurrent fever of unknown origin (fellap required).

At admission to our department the patient’s gdramadition and nutritional
and mental status were good. Body weight = 80 laght = 175 cm. Mild
hepatomegaly was found: liver diameter (LD) = 18, cparenchymatous
consistency not tender, with smooth surface andded margin. There was also
bilateral micro-polyadenopathy in the axillary aimguinal lymph nodes and a
lymph node increased in volume in the left submiamldr region. Laboratory
tests showed an increase in ESR in the first hd8,=an increase in PCR (96 1U),
AST /ALT = 63/108 IU/mL, hyperfibrinogenemia = 9h3g/dl and hyper-alpha-
2-globulinemia = 0.85 g/dl. Instrumental tests parfed (chest X-ray,
bronchoscopy, bronchoalveolar lavage, CT scan @mesabdomen, bone marrow
analysis, orthopantomography, prostate ultrasoendpscopy and colonoscopy
showed hyperplastic lymph nodes of 2 cm in the defernal iliac and inguinal
regions and 1 cm lymph node in the para-aorticanehal and interaortocaval
regions. There was also hyperdensity of the mesentpex and a calcific
formation between the head of the pancreas and/igha cava; a further two
calcifications were found in correspondence with fiight hemidiaphragm.At this
point, laparotomy and subsequent biopsy of an abwdrtymph node permitted
the diagnosis of FUO: non-Hodgkin's lymphoma.

Comment

Lymphoma is a malignant disease which most commaayses FUO,
including both Hodgkin's and non-Hodgkin's lympham@1). Patients usually
have a constantly high temperature during the 8ay,occasionally there is a
fever that disappears and reappears at intervalswaral days (Pel-Ebstein fever),
especially in Hodgkin's disease. Many factors camkendiagnosis difficult:
superficial lymph nodes may be normal on physizahg@nation, the involvement
of retroperitoneal, mesenteric and pelvic lymph ewdcommon in most
histologic subtypes of non-Hodgkin lymphoma) doest mause the usual
symptoms except in the case of very large lymphenoor those that lead to
obstruction, mediastinal lymphadenopathy may notviséble on chest X-ray,
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lymph node biopsies are not diagnostic becauskeo$inall size of the sample or
the location of the lymphoma - in fact, generallyeaking non-Hodgkin's
lymphoma may involve non-lymphatic structures sashthe liver, spleen, bone
marrow or the basement membrane of blood vess®lexample: intravascular or
angiotropic large cell lymphoma). There are some reases of unexplained
anemia and thrombocytopenia due to infiltratiorthef bone marrow, or isolated
splenomegaly. In our case the abdominal CT scandeeisive for diagnosis, but
only when it was taken adequately into accounthis respect, Mourad asserted
that CT scan in FUO has a diagnostic yield of 19¥e (diagnostic yield
represents the number of patients with a positet divided by the total number
of patients) (22). Clinical follow-up in 32 of 4Ases with normal CT scan of the
abdomen identified only one patient with abdomilyaiphoma. The diagnostic
utility of laparotomy in FUO is uncertain, espeljiah the post-CT and empiric
therapy era.Physical examination guided towardsdibgnosis, although in the
early stage the superficial lymph nodes involvedenmgmall and with physical
characteristics suggesting nonspecific reactivity.

CONCLUSIONS

As can be seen from the above, FUO representsiiaaticondition in which
the etiological diagnosis is often difficult but simf the time possible. A good
number of cases of FUO that are not diagnoseddrfitst instance depend on a
sort of refusal by physicians to further analyze diher possible causes of an
unusual febrile response.

The best approach is probably to refer the patierthe internal medicine
department, as the long list of over 200 causddJ® affects all fields of human
pathology. Both rare and more common diseases tawgever, difficult to
diagnose because they can evolve in a completgpical pattern. The most
correct line of action is therefore to review evegse of fever several times,
never underestimating the possibility that clues @nesent but have not yet been
detected, nor losing sight of the basic underhygligical reasoning, even for a
moment.

Although the literature on diagnostic workup isitiea there is evidence in
favor of adopting a methodology that should, howgebe considered as a basis
open to modifications. In any case, the diagngstacess must begin with the
compilation of an extensive history and a thorougkamination.Prognosis
depends on the category of FUO etiology, and thdiagmosed forms generally
have a good prognosis.Undiagnosed patients shaufdllowed up clinically by
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periodically revaluating medical history and phgsiexaminations.Thus, the
etiological diagnosis of FUO can be seen as aninggeffort, implying constant

and careful consideration and review of specifinichl questions. This type of
procedure is often more useful and decisive thamthny sophisticated imaging
techniques. There are no alternatives to theseafurdtal clinical principles.
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