ORIGINAL PAPER
EPEYNHTIKH EPTAZIA

The prevalence of vector-borne diseases
among patients with fever of unknown
origin in a Bulgarian hospital*

OBJECTIVE Fever of unknown origin (FUO) is a puzzling condition. The causes
of FUO can be classified in five groups: infections, neoplasia, non-infectious
inflammatory diseases, miscellaneous and undiagnosed causes. Vector-borne
diseases are important emerging illnesses globally. The aim of this study
was to estimate their prevalence and to describe the clinical and laboratory
features of patients with vector-borne diseases presenting as FUO. METHOD
Retrospective analysis was made of the characteristics of 78 patients with
febrile syndrome investigated over a period of 4 years at the Department
of Infectious Diseases of the Military Medical Academy (Sofia, Bulgaria). All
patients underwent a thorough medical history, physical examination and
laboratory investigations and the final diagnosis was based on clinical, epi-
demiological and laboratory data. RESULTS The modified Petersdorf-Beeson
criteria for FUO were fulfilled by 54 of the patients. A definitive diagnosis
was made in 45 and infectious diseases were established in 32 (59.3%) cases.
Vector-borne diseases were identified in 10 patients. The diagnosis was deter-
mined in 7 as Rickettsioses (R. conorii 2/10 and C. burnetii 5/10), co-infection
with C. burnetii and C. pneumoniae in one, and Lyme disease in two patients.
CONCLUSIONS The leading cause of FUO among the Bulgarian population is
infectious diseases, in agreement with other published data from South-East
Europe. Among infections, the illnesses caused by arthropod-transmitted
disease are not rare: 31.3% of all infections. Explanations for these results
include the geographical location, climate and level of economic development.
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Pyrexia or fever of unknown origin (FUO) is one of
the most interesting and puzzling conditions in clinical
medicine. The search for the cause of prolonged fever is
challenging. The general medical knowledge about FUO
dates from 1961, when a definition of this condition was
given by Petersdorf and Beeson.” The inclusion criteria
they proposed were: (a) Fever of higher than 38.3 °C on
at least three occasions; (b) duration of fever of at least
three weeks; (c) the diagnosis uncertain after one week of
hospital investigation.’ Later this definition was modified
and the condition was divided into (a) classical FUQ, (b)
nosocomial FUO and (c) immune-deficient FUO, and (d)

HIV-related FUO.2 The causes of prolonged fever are clas-
sified in 5: (a) Infections, (b) neoplasia, (c) non-infectious
inflammatory diseases (NIID), (d) miscellaneous, and (e)
undiagnosed causes.” The distribution of causes is influ-
enced by scientific-technical progress, medical knowledge,
the economic and social development of a region and, not
least, the geographical region and its climatic features.>®
Infectious diseases are the most common category as a
cause of FUQ, globally.*? The most frequent infections
causing FUO are tuberculosis, abscesses and endocardi-
tis.%’? llinesses caused by vector-borne transmission are
rare, with varying distribution depending on the climate

*  Parts of this manuscript were presented at the 14th International Conference on Lyme Borreliosis and other Tick-Borne Diseases, 27-30 Sep-

tember 2015, Vienna, Austria (P93 - Poster session)
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and geographical characteristics of the area and the biol-
ogy of the vectors. Bulgaria is a European country, but it
is located in the south-east part of Europe and influenced
by the Mediterranean climate and has special endemic
diseases and a variety of vectors for disease transmission.
Because of these specific features, we decided to evaluate
the prevalence of vector-borne disease among cases of FUO
in Bulgaria. The aim was to analyze the clinical and labora-
tory characteristics of vector-borne diseases as causes of
FUO and to discuss the prevalence of these transmitted
illnesses among patients with prolonged fever.

MATERIAL AND METHOD

A retrospective study was made of data covering 4 years
(2006-2010) at the Department of Infectious Diseases of the
Military Medical Academy (Sofia, Bulgaria). The records of patients
with prolonged febrile syndrome were analyzed. The inclusion
criteria for the study were those of the modified definition of
FUQO: (a) Fever of higher than 38.3 °C on at least three occasions;
(b) duration of fever of at least three weeks and (c) the diagnosis
uncertain after three outpatient visits or after three days of intensive
hospital investigations.? A thorough medical history was taken
and physical examination was made of all patients and laboratory
investigations were gradually applied. The final diagnoses were
grouped into the known and widespread groups of infections,
neoplasms, non-infectious inflammatory diseases, miscellaneous,
and undiagnosed. Among the infections, detailed analysis was
made of the clinical-laboratory parameters of the cases with vector-
borne diseases and the findings were compared with publications
from other countries. The definition of vector-borne diseases of
the World Health Organization (WHO) was used.”’ The definitive
diagnosis was based on clinical, epidemiological and laboratory
data, whereas for etiological diagnosis traditional culture methods,
molecular biology and serological tests were applied.

Statistical analysis

Analysis was performed using Excel 2007 and the Statistical
Package for Social Sciences (SPSS Statistics), version 19.0 (Chicago,
IL, USA). A p-value of <0.05 was considered significant. The pa-
rameters of the laboratory results were calculated as mean £SD.

RESULTS

During the 4-year study period 2006-2010, 78 patients
with prolonged febrile syndrome were hospitalized in the
department, of whom 54 met the inclusion criteria for FUO
and a definitive diagnosis was made in 45. The distribution
by causes was the following: infections (32 cases), neoplasia
(2 cases), NIID (8 cases), miscellaneous (3 cases), and there
were 9 undiagnosed cases. The infections (59.3%) were
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the prevailing diseases among the cases with FUO. The
etiological distribution of infections was: 10 cases of vector-
borne diseases, 8 cases of respiratory infection, 2 cases of
co-infection with a respiratory specific pathogen and a
hepatotropic virus (HCV and EBV, respectively), 5 cases of
gastrointestinal infection caused by a specific pathogen,
5 cases of general infection and 2 cases of parasitological
illness. The vector-borne diseases identified were: Q fever
in 5 patients, Lyme disease in 2, Mediterranean fever in
2 and co-infection with C. burnetii and C. pneumoniae in
one woman. The sex distribution was equal, 5 men and
5 women, indicating that both genders are involved in
agricultural work or hiking in the countryside, and have
equal exposure to arthropods. The age of the patients was
variable (tab. 1), the youngest patient being 18 years and
the oldest 70 years, and every age group being affected by

Table 1. Clinical manifestations and physical findings in patients with
vector-borne diseases (n=10) in a population with fever of unknown
origin (FUO) (n=54).

Variables Parameter
Years (mean=SD) 45.4+18.7
Hospital days (mean+SD) 8.8+2.7
Fever days (mean%SD) 89.9+109.8
Clinical manifestations/history %
Animal contact Of all patients 1.9

Of all infections 3.1
Arthralgia Of all patients 74

Of all infections 125
Fatigue Of all patients 14.8

Of all infections 25.0
Insect bites Of all patients 37

Of all infections 6.3
Skin rash Of all patients 5.6

Of all infections 9.4
Travel abroad Of all patients 1.9

Of all infections 3.1
Physical findings %
Arthritis Of all patients 1.9

Of all infections 3.1
Hepatomegaly Of all patients 3.7

Of all infections 6.3
Skin rash Of all patients 1.9

Of all infections 3.1
Splenomegaly Of all patients 1.9

Of all infections 3.1
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vector-borne diseases. The leading complaints were fever,
fatigue and arthralgia (tab. 1). The most common physical
finding was hepatomegaly (tab. 1), which corresponded to
the etiological diagnosis. From the laboratory data, the no-
table findings were elevation of the inflammatory markers
such as C-reactive protein (CRP), erythrocyte sedimentation
rate (ESR) and fibrinogen (tab. 2). The changes were not
marked, and corresponded to the etiological causes of the

Table 2. Laboratory data in patients with vector-borne diseases (n=10)
in a population with fever of unknown origin (FUO).

Variables Normal Level in patients
range with vector-borne
disease
(meanxSD)
Albumin - blood 34-5.4¢9/dL 38.67+4.4 g/dL
Aspartate transaminase 5-40 1U/L 30.2+29.6 IU/L
Alanine transaminase 5-401U/L 25.3+20.01U/L
Alkaline phosphatase 64-3001U/L  230.88+101.4 IU/L
Creatine phosphokinase <190 1U/L 43.6£10.5 IU/L
C-reactive protein 0.0-5.0 mg/L 35.2+35.0 mg/L
Erythrocyte sedimentation rate <20 mm/h 52.7+33.3 mm/h
Fibrinogen 2.0-459/L 6.0£1.7 g/L
Gamma-glutamyl transferase 10-50 IU/L 41.9+35.6 IU/L
Hemoglobin 130-180 g/L* 124.4+19.5 g/L
120-160 g/L*
White blood cells 3.5-10.5x10°/L 7.0+2.5x10°/L

* Male, * Female

M. BAYMAKOVA et al

illnesses. The patients with diagnosed diseases were treated
with specific treatment with which at 6 month follow up
they had recovered and the fever had resolved.

DISCUSSION

This retrospective study is the first systematic evalua-
tion of FUO in Bulgaria. It was conducted in a university
hospital in the capital. One of the limitations of the study
is that the patients were hospitalized and analyzed by an
infectious diseases (ID) specialist, in the Department of
Infectious Diseases, which may have produced a bias in
the prevalence of infections as a cause of FUO. Another
explanation for the high prevalence of infective causes
of FUO is that Bulgaria is situated in South-East Europe at
the edge of the Mediterranean region and has individual
distinctions, such as climatic features and endemic areas of
infectious diseases. Infections are the most frequent causes
in cases of FUO in countries as India, Taiwan, Turkey and
China (tab. 3). These countries are situated in South-East Asia
and South-East Europe. Based on the local characteristics
in Bulgaria a prevalence of infectious diseases is logical.

A study of the chronological order of the findings in
the literature review for FUO suggests that the distribution
of causes is changing. The leaders are infections and NIID,
which are close to each other. Although infective conditions
are still the leader in some countries (tab. 3), vector-borne
infections consist a rare cause of FUO, according to other
publications (tab. 3). These kinds of ilinesses have a special
clinical presentation and epidemiology, and in most cases

Table 3. Documentation of prevalence of vector-borne diseases (VBD) among patients with classic fever of unknown origin (FUO).

Author Year of Country Patients Etiology (%) VBD
publication (n) ID N NID  Mis Un (%)
Petersdorf et al’ 1961 USA 100 36.0 19.0 15.0 23.0 7.0 1.0
Barbado et al? 1992 Spain 218 229 22,0 19.3 17.0 18.8 1.8
Kazanjian™ 1992 USA 86 326 24.4 20.9 12.8 9.3 1.2
Kejariwal et al™ 2001 India 100 53.0 17.0 11.0 5.0 14.0 8.0
Liu etal™ 2003 Taiwan 78 423 6.4 20.5 7.7 23.1 13
Tabak et al’ 2003 Turkey 117 34.0 19.0 23.0 10.0 14.0 1.7
Vanderschueren et al’” 2003 Belgium 290 19.7 10.0 23.5 13.1 33.8 1.0
Sipahi et al® 2007 Turkey 857 47.0 14.7 15.9 6.1 16.1 1.6
Huetal” 2008 China 122 36.0 13.0 32.0 5.0 14.0 1.6
Moawad et al®® 2010 Saudi Arabia 98 327 18.3 143 17.3 173 2.0
Mete et al?’ 2012 Turkey 100 26.0 14.0 38.0 20 20.0 1.0
Shi et al*? 2013 China 997 48.0 7.9 16.9 7.1 20.1 0.5

ID: Infectious diseases, N: Neoplasia, NIID: Non-infectious inflammatory diseases, Mis: Miscellaneous, Un: Undiagnosed, VBD: Vector-borne diseases
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they present as acute febrile syndromes.? In our study the
proportion of vector-borne conditions was not small (31.3%
of all infections). This high percentage may be related to
the high number of diagnosed cases, and in particular the
prevalence of infectious diseases. Other explanations are
that Bulgaria is an endemic area for tick-bite diseases, and
that there is a lack of a systemic protocol for evaluation of
FUO in this country. Many patients had already lost timein
various different consultations and investigations before
their first examination by an ID specialist. The ID specialist
is the medical consultant who can best analyze the case
and compose the management of FUO.

In conclusion, the first Bulgarian retrospective FUO
study identified infectious diseases as the most common
causes of prolonged fever. Vector-borne diseases, and
in particular tick-bite diseases, are not rare as a cause of
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FUO.The percentage of vector-borne infections as a cause
of FUO in this study is higher than in other reports. This
can be explained by the climatic, endemic and economic
characteristics of the country. The absolute rate is not so
high in the context of the whole population examined in
the study. The clinical message is to refer cases of FUO to
the ID specialist and to think about vector-transmitted
illnesses in the differential diagnosis of FUO.
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TKOMOX O mupetdg dyvwotng artioloyiag (MAA) gival pia moAUTTAoOKN Kat TpoBANUATIKR Katdotaon. Ot aitieg Tou
Slakpivovtal o€ 5 opASEG: AOIHWEELG, VEOTIAACIEG, N Aoluwdn PAeypovwdn voorjpata, Sid@opa voornuata Kat adt-
AYVWOTEG TTIEPUTTWOELG. ZKOTIOG TNG TTAPOVCAG HEAETNG NTAV N EKTIUNON TNG CUXVOTNTAG KAl N TIEPLYPAPH] TWV KALVL-
KWV KAl TWV EPYACTNPIAKWY EVPNHUATWY TWV ACOEVWYV PE VOO IHATA HECW EVOIAPECOL EEVIOTH TTOU EKSNAWVOVTAV UE
MAA. YAIKO-ME®OAOZX Avadpouikd avaluOnkayv 78 acBeveig e eUMUPETO CUVOPOUO YIA XPOVIKO S1AoTNUA 4 ETWV
oTo TuRpa Aotpwdwv NoonUATWY TNG STPATIWTIKAG laTtplkAg AKadnuiag Tng Zoeiag (Boulyapia). EArj@On MARpeg 1a-
TPIKO IOTOPIKO KAl TTpayaTormoliOnKe KAWVIKN e€€taon Kal epyactnplakrn Siepevvnon. H tehikny Sidyvwon Baciotn-
KE OTA KAWVIKQ, OTa eMSNUIOAOYIKA Kal oTa epyacTtnplakd dedouéva. AMOTEAEZMATA Ta tpomormolnuéva Kpltripla
TwvV Petersdorf-Beeson yia NMAA mAnpouvcav 54 acBeveic. H teA ik Sidyvwon té€0nke o€ 45 anmd autoug, VW AOIPWOEC
véonua Bpébnke og 32 (59,3%) acBeveic. Noorjpata péow evdidpeoou Egviotn StamotwOdnkav og 10 acBeveic. H Si-
dyvwon kabopiotnke o€ 7 aoBeveic wg piketoiwon (R. conorii 2/10 kat C. burnetii 5/10), Pkt Aoipwén pe C. burnetii
kat C. pneumoniae o€ évav acOevr Kal vooog tou Lyme og SUo acBeveic. ZYMIMEPAZIMATA H kUpla attia mepumtwoe-
wvV MAA otov Boulyapikd TANBUCUO Eival AOIPWEN VOO MATA, OE CUMPWVIA Kal UE AANEG SNUOCIEVUEVEG MENETEG TNG
VOTIOAVATOAIKAG EupWTNG. MeTa&l TwV AOIUWEEWY, KATAOTACELS Ol OTTOIEG TIPOKAAOUV VOCOUG TTIOU UETAPEPOVTAL PE
apBpomoda dev gival oTmAvIES, OTTWG TTapatnENONKe oto 31,3% TwVv AOIPWEEWVY TNG TTAPOUOoAG LEAETNG. XTI €€NYN-
o£1G YU auTo TTEpIAapBAvovTal N YEwyYpa@IKr O€on, To KAipA KAl N OIKOVOULKK avantuén.

.........................................................................................................................................................

Né&aig eupeTnpiov: Noonpata mou mMPokKaAoUVTaAl HECW eVOIAUECOU EeVIOTH, MUPETOC, MUPETOS AyvwoTNnG attiag, Zuxvotnta
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