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Συχνότητα νοσημάτων μέσω 
ενδιάμεσου ξενιστή σε ασθενείς 
με πυρετό άγνωστης αιτίας σε ένα 
βουλγαρικό νοσοκομείο 

Περίληψη στο τέλος του άρθρου

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.1 The inclusion criteria 

they proposed were: (a) Fever of higher than 38.3 o 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.1 Later this definition was modified 

and the condition was divided into (a) classical FUO, (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.1–4 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.5,6 

Infectious diseases are the most common category as a 

cause of FUO, globally.5–9 The most frequent infections 

causing FUO are tuberculosis, abscesses and endocardi-

tis.6,10 Illnesses caused by vector-borne transmission are 

rare, with varying distribution depending on the climate 
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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 

FUO: (a) Fever of higher than 38.3 oC 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.2 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.11 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 

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 Οf all patients 1.9

Οf all infections 3.1

Arthralgia Οf all patients 7.4

Οf all infections 12.5

Fatigue Οf all patients 14.8

Οf all infections 25.0

Insect bites Οf all patients 3.7

Οf all infections 6.3

Skin rash Οf all patients 5.6

Οf all infections 9.4

Travel abroad Οf all patients 1.9

Οf all infections 3.1

Physical findings %

Arthritis Οf all patients 1.9

Οf all infections 3.1

Hepatomegaly Οf all patients 3.7

Οf all infections 6.3

Skin rash Οf all patients 1.9

Οf all infections 3.1

Splenomegaly Οf all patients 1.9

Οf all infections 3.1
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Table 2. Laboratory data in patients with vector-borne diseases (n=10) 
in a population with fever of unknown origin (FUO).

Variables Normal 

range

Level in patients 

with vector-borne 

disease  

(mean±SD)

Albumin – blood 3.4–5.4 g/dL 38.67±4.4 g/dL

Aspartate transaminase 5–40 IU/L 30.2±29.6 IU/L

Alanine transaminase 5–40 IU/L 25.3±20.0 IU/L

Alkaline phosphatase 64–300 IU/L 230.88±101.4 IU/L

Creatine phosphokinase <190 IU/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 2.0–4.5 g/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*

120–160 g/L†

124.4±19.5 g/L

White blood cells 3.5–10.5×109/L 7.0±2.5×109/L

* Male,  † Female

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

Author Year of 

publication

Country Patients 

(n)

Etiology (%) VBD 

(%)ID N NIID Mis Un

Petersdorf et al1 1961 USA 100 36.0 19.0 15.0 23.0 7.0 1.0

Barbado et al12 1992 Spain 218 22.9 22.0 19.3 17.0 18.8 1.8

Kazanjian13 1992 USA 86 32.6 24.4 20.9 12.8 9.3 1.2

Kejariwal et al14 2001 India 100 53.0 17.0 11.0 5.0 14.0 8.0

Liu et al15 2003 Taiwan 78 42.3 6.4 20.5 7.7 23.1 1.3

Tabak et al16 2003 Turkey 117 34.0 19.0 23.0 10.0 14.0 1.7

Vanderschueren et al17 2003 Belgium 290 19.7 10.0 23.5 13.1 33.8 1.0

Sipahi et al18 2007 Turkey 857 47.0 14.7 15.9 6.1 16.1 1.6

Hu et al19 2008 China 122 36.0 13.0 32.0 5.0 14.0 1.6

Moawad et al20 2010 Saudi Arabia 98 32.7 18.3 14.3 17.3 17.3 2.0

Mete et al21 2012 Turkey 100 26.0 14.0 38.0 2.0 20.0 1.0

Shi et al22 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

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 

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 illnesses have a special 

clinical presentation and epidemiology, and in most cases 
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they present as acute febrile syndromes.23 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 time in 

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 

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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ΣΚΟΠΟΣ Ο πυρετός άγνωστης αιτιολογίας (ΠΑΑ) είναι μια πολύπλοκη και προβληματική κατάσταση. Οι αιτίες του 

διακρίνονται σε 5 ομάδες: λοιμώξεις, νεοπλασίες, μη λοιμώδη φλεγμονώδη νοσήματα, διάφορα νοσήματα και αδι-

άγνωστες περιπτώσεις. Σκοπός της παρούσας μελέτης ήταν η εκτίμηση της συχνότητας και η περιγραφή των κλινι-

κών και των εργαστηριακών ευρημάτων των ασθενών με νοσήματα μέσω ενδιάμεσου ξενιστή που εκδηλώνονταν με 

ΠΑΑ. ΥΛΙΚΟ-ΜΕΘΟΔΟΣ Αναδρομικά αναλύθηκαν 78 ασθενείς με εμπύρετο σύνδρομο για χρονικό διάστημα 4 ετών 

στο Τμήμα Λοιμωδών Νοσημάτων της Στρατιωτικής Ιατρικής Ακαδημίας της Σόφιας (Βουλγαρία). Ελήφθη πλήρες ια-

τρικό ιστορικό και πραγματοποιήθηκε κλινική εξέταση και εργαστηριακή διερεύνηση. Η τελική διάγνωση βασίστη-

κε στα κλινικά, στα επιδημιολογικά και στα εργαστηριακά δεδομένα. ΑΠΟΤΕΛΕΣΜΑΤΑ Τα τροποποιημένα κριτήρια 

των Petersdorf-Beeson για ΠΑΑ πληρούσαν 54 ασθενείς. Η τελική διάγνωση τέθηκε σε 45 από αυτούς, ενώ λοιμώδες 

νόσημα βρέθηκε σε 32 (59,3%) ασθενείς. Νοσήματα μέσω ενδιάμεσου ξενιστή διαπιστώθηκαν σε 10 ασθενείς. Η δι-

άγνωση καθορίστηκε σε 7 ασθενείς ως ρικετσίωση (R. conorii 2/10 και C. burnetii 5/10), μικτή λοίμωξη με C. burnetii 

και C. pneumoniae σε έναν ασθενή και νόσος του Lyme σε δύο ασθενείς. ΣΥΜΠΕΡΑΣΜΑΤΑ Η κύρια αιτία περιπτώσε-

ων ΠΑΑ στον βουλγαρικό πληθυσμό είναι λοιμώδη νοσήματα, σε συμφωνία και με άλλες δημοσιευμένες μελέτες της 

νοτιοανατολικής Ευρώπης. Μεταξύ των λοιμώξεων, καταστάσεις οι οποίες προκαλούν νόσους που μεταφέρονται με 

αρθρόποδα δεν είναι σπάνιες, όπως παρατηρήθηκε στο 31,3% των λοιμώξεων της παρούσας μελέτης. Στις εξηγή-

σεις γι’ αυτό περιλαμβάνονται η γεωγραφική θέση, το κλίμα και η οικονομική ανάπτυξη.

Λέξεις ευρετηρίου: Νοσήματα που προκαλούνται μέσω ενδιάμεσου ξενιστή, Πυρετός, Πυρετός άγνωστης αιτίας, Συχνότητα
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