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ABSTRACT 
We described the clinical and laboratory characteristics of the patients infected by sandfly 
viruses between August and September 2008 in Adana, Türkiye. The immunofluorescence 
antibody test (EUROIMMUN Medizinische Labordiagnostika AG, Lübeck, Germany) was used 
for diagnosis.  Antibodies of immunoglobulin M (IgM) type against Cyprus and Sicily species 
of phleboviruses were detected in 15 patients. In one patient, IgM antibodies against Naples 
and Tuscany species were found to be positive. The mean age of the patients was 28, and 
47% was female. The most common symptoms were myalgia, fatigue, fever, and arthralgia. 
The mean duration of fever was four days, and the mean duration of the symptoms was 
7-10 days. The median platelet count was 137,000/mL, the median white blood cell count 
was 3040/mL, the median aspartate transaminase (AST) was 57 (22-1251) IU/L, the median 
alanine transaminase (ALT) was 71 (17-1137) IU/L, the median creatinine kinase was 314 
(33-4638) IU/L, and the median lactate dehydrogenase (LDH) was 193 (111-490) IU/L. The 
sandfly virus infections should be differentiated from similar viral infectious diseases such 
as Crimean-Congo hemorrhagic fever. 
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INTRODUCTION

The hazards of sandfly viruses have been known for about 100 years (1). Sandfly 
fever viruses of the genus Phlebovirus in the Bunyaviridae family are endemic in 
Mediterranean, Middle Eastern, Northern African, and Western Asian countries 

(2). Sandfly viruses have been reported from Italy (3), Croatia (4), Spain (5), Cyprus (6), 
Iran (7), and Iraq (1). 

Sandfly viruses are the causative agent for a disease known as sandfly fever, phleboto-
mus fever or Pappataci fever. The disease was first recognized among American soldiers 
during World War II while they were based in North Africa. The vector of the disease 
(Phlebotomus papatacci), the sandfly fever Sicilian virus (SFSV) and the sandfly fever Na-
ples virus (SFNV) were discovered by the studies of infected soldiers (8). The seropreva-
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lence of antibodies against SFSV and SFNV is >50% 
in Mediterranean countries (3). In 1984, serological-
ly confirmed clinical infections with SFSV among 
Swedish UN soldiers were detected in Cyprus (9). 

MATERIALS AND METHODS

By a retrospective chart review, the patients with 
fever, thrombocytopenia, and leukopenia who ap-
plied to the Başkent University Hospital in Adana 
between August and September 2008 and the 15 
hospitalized patients with acute sandfly infection 
were included in the study. Acute and convalescent 
sera of these patients were obtained and stored at 

-20°C. Anti-sandfly antibodies from M and G class-
es were investigated with an indirect immunoflu-
orescence antibody technique using a commercial 
kit (EUROIMMUN Medizinische Labordiagnostika 
AG, Lübeck, Germany). The assays were performed 
according to the instructions of the manufactur-
er. Both classes of antibodies were tested at 1:100 
dilutions. The samples that were negative at 1:100 
dilutions for immunoglobulin M (IgM) were retested 
further with the dilutions between 1:20-1:80. On the 
contrary, the samples positive for IgG were retested 
at higher dilutions ranging between1:200-1:3600. In 
the kit (the biochips), the substrate field was divid-
ed into four areas each of them was coated with 
SFSV, SFNV, Toscana virus (TOSV) or Cyprus virus 
(CYPV). Since these viruses are closely related both 
morphologically and immunogenically, cross reac-
tions at lower dilutions might be observed, and the 
extension of the dilution is advised by the manu-
facturer for the differentiation. The samples with 
the highest fluorescence intensity were accepted as 
the responsible serotype. 

RESULTS

The titers of IgM antibodies against Cyprus and 
Sicily serotypes of phleboviruses were detected to 
be >1/100 in 15 patients out of 21 (71%). In three 
patients, titers of IgM antibodies were <1/100, but 
the IgG levels of these patients were found to be 
>1/100. In 21 patients, the titers of IgG antibodies 
against Cyprus and Sicily serotypes were found to 
be >1/100. In one patient, IgM antibodies against 
Naples and Toscana species were found to be pos-
itive. In laboratory tests, sedimentation and chest 
x-ray were normal, Widal test and Wright agglu-
tination test for Brucella, HAV, HBV, and HCV were 
found to be negative.

We presented the results of the virological con-
firmed 15 hospitalized patients. The mean age of 
the patients was 28, and 47% was female. The most 
common symptoms were myalgia, fatigue, fever, 
and arthralgia. The mean duration of the fever was 
four days, and the mean duration of the symptoms 
was 7-10 days (Table 1). The median platelet count 
was 137,000/mL, the median white blood cell count 
was 3040/mL, the median aspartate transaminase 
(AST) was 57 (22-1251) IU/L, the median alanine 

Table 1. Demographic and clinical characteristics of the 
patients (N=15).

n (%)

Gender (female) 7 (47)

Mean age (min-max) 28 (17-43)

Habitation in rural area 7 (47)

Similar disease in family 5 (33)

Dealing with husbandry 3 (20)

Occupation

Unemployed 9

Farmer 3

Laboratory worker 2

Forestry 1

Symptoms

Myalgia 14 (100)

Fatigue 14 (100)

Fever 12 (87)

Arthralgia 10 (77)

Nausea and vomiting 9 (64)

Diarrhea 9 (63)

Headache 6 (40)

Signs

Hepatomegaly 1 (7)

Conjunctivitis 3 (20)

Median duration of high fever 4 (3-6)
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transaminase (ALT) was 71 (17-1137) IU/L, the me-
dian creatinine kinase was 314 (33-4638) IU/L, the 
median lactate dehydrogenase (LDH) 193 (111-490) 
IU/L (Table 2).

DISCUSSION

We presented 15 confirmed and hospitalized cases 
infected with the sandfly virus. These were indige-
nous cases; 47% were from the rural regions of Ada-

na, with a mean age of 28 years and almost equal 
gender distribution (Table 1). In 1/3 of the patients, 
there were infected cases in the family. The char-
acteristics of 40 patients with similar clinical and 
laboratory features were presented in 2001. These 
cases were attributed to arboviruses but not spe-
cifically to the sandfly viruses (10). In the summer 
months of 1998, following an earthquake in Adana, 
hundreds of patients with similar symptoms, signs, 
and laboratory findings were described (observations 

AST: Aspartate aminotransferase, ALT: Alanine aminotransferase, CK: Creatinine kinase, AP: Alkaline 
phosphatase, GGT: Gamma-glutamyl transferase, LDH: Lactate dehydrogenase, ESR: Erythrocyte 
sedimentation rate, CRP: C-reactive protein.

Table 2. Laboratory findings of the patients (N=15).

Reference interval and unit

Sandfly IgM positivity, n (%) 15 (100)

Median white blood cell count (min-max) 3040 (1500-8940) 4,500-11,000 /mL

Leukopenia, n (%) 14 (93)

Lymphopenia, n (%) 5 (35) 20-47%

Lymphocytosis, n (%) 2 (14) 20-47%

Median platelet count (min-max) 137,000 (53,000-288,000) 130,000-400,000 /mL

Thrombocytopenia, n (%) 5 (33.3)

Monocytosis, n (%) 10 (70) 3-8%

Median hemoglobin (min-max) 13 (12-16) 12-16 g/dL

Median total bilirubin (min-max) 0.5 (0.4-1.25) 0.4-1.35 mg/dL

Median AST (min-max) 57 (22-1251) 10-42 IU/L

Elevated AST level, n (%) 13 (86)

Median ALT (min-max) 71 (17-1137) 10-60 IU/L

Elevated ALT, n (%) 7 (46.6)

Median CK (min-max) 314 (33-4638) 22-200 IU/L

Elevated CK, n (%) 11 (73.3)

Median AP (min-max) 65 (42-99) 25-100 IU/L

Median GGT (min-max) 41 (12-270) 7-40 IU/L

Elevated GGT, n (%) 15 (100)

Median LDH (min-max) 193 (111-490) 90-240 IU/L

Elevated LDH, n (%) 3 (20)

Median ESR (min-max) 9 (2-23) 0-20 mm/hour

Median CRP (min-max) 8 (3-93) 0-6 mg/L

Elevated CRP, n (%) 13 (96.6)
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of Önder Ergönül while he was working in Adana Nu-
mune Hospital as an IDCM specialist). In this case 
series, the most common symptoms and signs were 
myalgia, fatigue, fever, headache, arthralgia, con-
junctivitis, nausea, and vomiting (Table 1). Fever was 
>39°C and responded to nonsteroidal anti-inflam-
matory drugs. In laboratory analysis, the median 
white blood cell and thrombocyte counts were low-
er, and AST and ALT were elevated (Table 2). In the 
follow-up of the patients, the total duration of the 
fever was 72 hours, and the fever stopped abruptly. 
Fatigue, myalgia, and back pain lasted approximate-
ly seven days. There was no skin rash, lymphadenop-
athy, meningeal irritation, or recurrence. 

The clinical characteristics of the patients should be 
differentiated from those of other infectious diseases 
in the region, such as Crimean-Congo hemorrhagic 
fever (CCHF). CCHF infection was not reported from 
Adana but should be considered in different parts of 
Türkiye. Leucopenia, thrombocytopenia, and eleva-
tion of liver enzymes are common features among 
viral infections. Sandfly infections are milder and 
self-limited than CCHF infections (11). 

According to the clinicians in the region, the num-
ber of cases decreased over the years. In 2001 and 
2002, there were 5-6 patients each week in the sum-
mer months. The cases were reported between April 
and September and, more commonly, in the prov-
ince of Adana, located in the Mediterranean Region 
of Türkiye. In this region, the summer months are 
very hot and humid. Both the CCHF virus and phle-

boviruses are members of Bunyaviridae. The occur-
rence of these viruses could be associated with cli-
mate change and also after natural disasters (12). 

The season for the sandfly infection is from April 
to October. However, we were able to collect sam-
ples in August and September because of the de-
layed detection of the infection. The retrospective 
character of our study design did not allow us to 
collect data for additional cases. It was likely that 
there were a higher number of cases that we could 
not diagnose and detect. Sandfly fever seems to be 
endemic in the Southern part of TÜrkiye, where cas-
es occur sporadically or in outbreaks.

In serotyping, the antibody response of almost all 
patients against Cyprus/Sicily strains is consistent 
with the epidemiological data of our region. On the 
other hand, Naples/Toscana positivity in one pa-
tient can be explained by a cross-reaction due to 
the close immunogenetic properties of the strains.

In conclusion, clinicians should consider sandfly 
fever in the differential diagnosis of patients with 
symptoms like those described above, particularly 
if the patient has recently visited an endemic re-
gion. Monitoring the viral RNA in midges will help 
determine the likelihood of infection and outbreaks. 
However, measures for the prevention of the disease 
(e.g., protective clothing and use of insect repellent) 
should be taken in endemic areas, especially during 
the summer, when sandflies are active.

Ethical Approval: The Başkent University Institutional Review 
Board approved the study on August 22, 2023 with decision 
number KA23/268. 

Informed Consent: N.A.

Peer-review: Externally peer-reviewed

Author Contributions: Concept – Ö.E., Y.Z.D., M.A.K.; Design – Ö.E., 
Y.Z.D.; Supervision – Ö.E.; Supervision – Y.Z.D.; Data Collection 
and/or Processing – Y.Z.D., M.A.K.; Analysis and/or Interpretation 
– M.A.K., Ö.E.; Literature Review – Y.Z.D., Ö.E.; Writer – Ö.E., Y.Z.D., 
M.A.K.; Critical Reviews – Ö.E.

Conflict of Interest: The authors declare no conflict of interest.

Financial Disclosure: This study was supported by the Başkent 
University Research Fund.

Acknowledgement: We dedicated this report to Prof. Dr. Kenan 
Midilli, who led the serologic studies and passed away on 4 
November 2022 (https://www.idcmjournal.org/prof-kenan-midilli-
virologist).



Infect Dis Clin Microbiol 2024; 6(3): 233-7

This work is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License. 237

REFERENCES

1 Charrel RN. Toscana virus infection. In: Ergönül Ö, Can F, Mad-
off L, Akova M, eds. Emerging Infectious Diseases: Clinical Case 
Studies, Elsevier Academic Press, New York , 2014: 2392-411.

2 Sabin AB. Recent advances in our knowledge of dengue and 
sandfly fever. Am J Trop Med Hyg. 1955;4(2):198-207. [CrossRef]

3 Nicoletti L, Ciufolini MG, Verani P. Sandfly fever viruses in Italy. 
Arch Virol Suppl. 1996;11:41-7. [CrossRef] 

4 Borcić B, Punda V. Sandfly fever epidemiology in Croatia. Acta 
Med Iugosl. 1987;41(2):89-97. 

5 Mendoza-Montero J, Gámez-Rueda MI, Navarro-Marí JM, de 
la Rosa-Fraile M, Oyonarte-Gómez S. Infections due to sand-
fly fever virus serotype Toscana in Spain. Clin Infect Dis. 
1998;27(3):434-6. [CrossRef] 

6 Papa A, Konstantinou G, Pavlidou V, Antoniadis A. Sandfly fever 
virus outbreak in Cyprus. Clin Microbiol Infect. 2006;12(2):192-
4. [CrossRef] 

7 Saidi S, Tesh R, Javadian E, Sahabi Z, Nadim A. Studies on 
the epidemiology of sandfly fever in Iran. II. The prevalence 
of human and animal infection with five phlebotomus fe-
ver virus serotypes in Isfahan province. Am J Trop Med Hyg. 
1977;26(2):288-93. [CrossRef] 

8 Sabin AB, Philip CB, Paul JR. Phlebotomus (pappataci or sand-
fly) fever: a disease of military importance; summary of ex-
isting knowledge and preliminary report of original investiga-
tions. JAMA.1944;125:603-6. [CrossRef]

9 Niklasson B, Eitrem R. Sandfly fever among Swedish UN troops 
in Cyprus. Lancet. 1985;1(8439):1212. [CrossRef]

10 Saltoglu N, Inal S, Tasova Y, Seki ID. Investigation of arbovirus 
infection in Çukurova, Turkey. 11th European Congress Clini-
cal Microbiology Infectious Diseases , İstanbul, Turkey, pp.151, 
2001.

11 Ergönül O. Crimean-Congo haemorrhagic fever. Lancet Infect 
Dis. 2006;6(4):203-14. [CrossRef]

12 Ergönül Ö, Keske Ş, Ksinzik A, Güldan M, Özbek L, Azap A, 
et al. The challenges in the monitoring of infectious diseas-
es after the earthquake in Türkiye in 2023. Lancet Infect Dis. 
2023;23(11):e482-8. [CrossRef]

https://doi.org/10.1007/978-3-7091-7482-1_5
https://doi.org/10.1086/514684
https://doi.org/10.1111/j.1469-0691.2005.01330.x
https://doi.org/10.4269/ajtmh.1977.26.288
https://doi.org/10.1001/jama.1944.02850280009003
https://doi.org/10.1016/S1473-3099(06)70435-2
https://doi.org/10.1016/S1473-3099(23)00362-6

