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The concept “fever of intermediate duration” (FID) was
established to define prolonged fever without a concrete ori-
gin or focus, after a first evaluation, with a duration between
7 and 28 days. Nosocomial fever and immunocompromised
patients are excluded from the term FID [1]. The creation of
this concept had an influence on Spanish medicine but not
that much outside our frontiers. Outside Spain, physicians
usually prefer the term “prolonged fever” that includes all
febrile syndromes lasting more than 7 days (FID and the
globally admitted “classic fever of unknown origin”) [2]
(Fig. 1).

A transcendent article about FID was published in 2003
in Enfermedades Infecciosas y Microbiologia Clinica in
which they did a review of the etiology of FID, a proto-
col for diagnosis and management, and proposed the use of
doxycycline as empiric treatment for all FID patients. The
proposal to treat all FID patients with doxycycline relied
on the important percentage of Q fever, rickettsiosis and
brucellosis in the “old” Spanish series [3]. More recent
cohorts from the south of Spain have revealed a decline in
brucellosis owing to intense veterinary control in recent
years. Q fever and rickettsiosis keep being among the most
reported causes but viruses (mainly CMV but also EBV, and
at a great distance parvovirus B19, HHV-6 and HIV) rise
to the first places of the ranking [4, 5]. However, A. Por-
tillo et al. still report Coxiella burnetii and Mediterranean
spotted fever (MSF) as the main causes of FID in La Rioja
(north of Spain) [6]. SARS-CoV-2 should be included as the
current most prevalent cause of FID all over the world [7].
Emerging viruses like dengue, chikungunya and to a lesser
extent Zika should be also taken into account in areas where
Aedes albopictus has been introduced like the Mediterranean
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countries [8]. Crimean-Congo hemorrhagic fever is a tick-
borne viral disease that affect countries of eastern and south-
eastern Europe and also Spain as recently reported [9]. In
Table 1, there is a list of widespread etiologies of FID and
from imported and endemic causes too.

FID still accounts for a significant percentage of consulta-
tions in Infectious Disease and Internal Medicine Units of
our hospitals, usually as outpatients but severe cases may be
admitted too (around 5%). Accordingly, we should recon-
sider which patients should receive doxycycline and which
should be evaluated until they can be finally diagnosed.

First indication for empirical doxycycline treatment
would be a typical MSF or TIBOLA/DEBONEL syndrome.
FID with a typical rickettsial picture would be treated with
doxycycline without any delay [10].

Second indication for empirical treatment is after ruling
out prevalent viruses with a first serology at the first visit to
our consult: CMV, EBYV, parvovirus B19 and HIV. Addition-
ally, a RT-PCR or an antigen test for SARS-CoV-2 would
be mandatory in the current pandemic scenario [7]. Just like
it was proposed in the paper of Antonio Rivero et al., some
medical tests are basic: blood cultures (both aerobic and
anaerobic), urine culture, chest X-ray, basic biochemistry
(including creatinine, AST, ALT, LDH, C-reactive protein
and procalcitonin if possible) and blood count. Of course,
complete anamnesis and full-body exploration (including a
thorough skin search for tick bites, search for peripheral lym-
phadenopathies, abdominal examination, exploration of the
meningeal irritation signs and so on)[2]. If these first viral
serologies, SARS-CoV-2 test and blood cultures, are all neg-
ative and the patient keeps on fevers, our proposal is to start
doxycycline and wait to be confirmed by serology. Before
starting antibiotics, a blood sample for Coxiella burnetii
PCR would be of help in the first 14 days after symptoms
onset and if the clinical picture is indicative of acute Q fever
[6]. This strategy was of great interest in the 2008-2010
outbreak in the Netherlands because a serological diagnosis
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Fig. 1 Chronological classifica-
tion of febrile syndromes. FSD,
fever of short duration; FID,
fever of intermediate duration;
FUO, fever of unknown origin

Table. 1 Etiologies of FID in
Europe

FSD

< 7 days

FID

7-28 days

Classic FUO
>21-28 days

Prolonged fever syndromes
> 7 days

>

Duration of the febrile process

Viruses Bacteria and mycobacteria Parasites
Most common etiologies CMV Rickettsia spp.***
EBV Coxiella burnetiiBorrelia
SARS-CoV-2 burgdorferi
Less common etiologies HIV Occult abscessSubacute pros- Toxoplasma gondii

Unvaccinated patients

Imported and detected in
endemic regions

Parvovirus B-19
Human herpesvirus 6

Measles
Mumps
Rubella
Chickenpox

West Nile virus disease

Dengue*

Chikungunya*

Zika*

Crimean-Congo hemor-
rhagic fever**

tatitisPyelonephritisSubacute
endocarditisOsteomyelitis-
Mpycobacterium tuberculo-
sisLeptospira spp.Bartonella
henselaeAnaplasma
phagocytophilumFrancisela
tularensis****

Leishmania infantum
Malaria*#***
Babesia spp.****%*

Brucella melitensis

“In areas where Aedes albopictus has been detected, as an imported infection too

sk . . .
In areas where Hyalomma marginatum is endemic

““In Europe: R. typhi and R. felis which are flea-borne rickettsiosis; R. conorii group, R. helvetica, R.
monacensis, R. sibirica mongolitimonae, etc. all belonging to the spotted fever group; R. slovaca, Candida-
tus Rickettsia rioja and Rickettsia raoultii related to TIBOLA/DEBONEL syndrome

stk

stk

Mostly imported

can only be obtained retrospectively. Rickettsial PCR is also
helpful. Although with a lower sensitivity, it has been dem-
onstrated to be useful in patients with a negative serology
(that is, in early diagnosis) [11, 12]. The main difficulty is
that this technique is not available in every hospital.

Third indication for empirical treatment would be severe
sepsis or septic shock in patients with FID in which a severe
form of the rickettsial disease is included in the differential
diagnosis. Severe forms of MSF and other rickettsial infec-
tions can cause acute kidney injury, pneumonia, hyperbili-
rubinemia, hepatitis, etc. [13]. Empirical doxycycline should
be initiated at admission to the hospital because delaying
treatment is clearly associated with mortality [10].
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In Spain, in Castilla y Le6n region

Our suggestion would be not to start on doxycycline in
stable patients with a low pre-test probability of a doxycy-
cline-treatable disease if the patient can be closely moni-
tored. The three indications for doxycycline are obviously
not supported by randomized controlled trials (RCT). Cer-
tainly, RCT would be of great interest in this area to clarify
the true benefit of this therapy.

There are some clues that could guide in diagnosis. There
is a slight predominance for the male gender and rural origin
in some rickettsial diseases, but some other like Rickettsia
typhi could be more common in urban areas [14]. Some pro-
fessions are at higher risk for some specific zoonosis (farm-
ers, veterinarians, cleaning workers, etc.) [15]. The season
of the year is of interest too: Rickettsia conorii, which is



European Journal of Clinical Microbiology & Infectious Diseases (2021) 40:2047-2050 2049

the most prevalent in Spain, has a predilection for warmer
seasons like spring and summer. Rickettsia sibirica mon-
golitimonae also affects usually between May and Septem-
ber. Conversely, some other species like Rickettsia slovaca
and Rickettsia rioja are much more frequent in other seasons
[16]. Global warming will change all these patterns in the
following years.

Analytical parameters that can be of help are lymphocyto-
penia (typically low in intracellular bacteria) and transami-
nases (high in 77% of Q fever and rickettsiosis [5]). A mod-
erate elevation in procalcitonin could guide the diagnosis
of an intracellular bacteria as the causal agent of a FID.
Lin et al. also found a procalcitonin mean of 1.05 ng/mL in
a group of 189 cases of Q fever, scrub typhus and murine
typhus from Taiwan [17].

Radiological explorations could be of interest especially
in some infections. Chest-CT and lung ultrasound are sen-
sitive radiological explorations for SARS-CoV-2 infection
[18]. Abdominal ultrasound/CT is essential to diagnose
occult abscesses and helpful to diagnose pyelonephritis [19].
PET-CT may be necessary in some cases with unresolved
fever without a definitive diagnosis [20]. In case of suspect-
ing subacute endocarditis, an echocardiography would be
mandatory. Therefore, radiological explorations are impor-
tant in some cases, but their performance should be gradual
and argued, in order to avoid unnecessary explorations.

After starting doxycycline, an interesting issue would be
re-evaluating the patient, to assess the success of the treat-
ment, pending microbiological results and the duration of
the treatment. Doxycycline for 5-7 days would be an optimal
duration for most rickettsial diseases (or at least 3 days after
clinical improvement) and 14 days for acute Q fever [10, 21].

In summary, FID has a variety of different etiologies that
differ between regions, and doxycycline-treatable diseases
need to be screened taking into account clinical data, and
analytical and microbiological results can be received only
2-3 days after the first evaluation of the patient. Because
most of the data are derived from Spanish cohorts, we can-
not generalize our indications about the use of doxycycline.
We therefore encourage European groups from other coun-
tries to analyse and report their data.
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