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Abstract Dengue fever is growing at a global level both as
number of cases and as geographic area of endemicity. Italy is
not in endemic area, but the competent vector Aedes albopic-
tus is widespread in this country, so that the possibility of
introduction of the infection cannot be ruled out. We retro-
spectively collected demographic, clinical, and laboratory
data about consecutive cases diagnosed in Torino and
Negrar-Verona in the period 2010–2015. One hundred thir-
teen cases of dengue were observed, with an increasing
trend during years. The infection was imported mostly from
south-east Asia, but the risk appears to be higher in Latin
America. More than half of the patients were admitted to the
hospital but only one case of severe dengue was observed.
Many patients presented after the resolution of symptoms.
Rapid diagnostic tests were done in the majority of patients
and allowed a diagnosis both in the acute (NS1 antigen) and
convalescent (IgM antibodies) phases of the disease. An early
diagnosis is paramount to avoid the spreading of the infection.

Keywords Rapid diagnostic test · Dengue ·
Aedes albopictus · Imported · Diagnosis · Serology ·
Hospital · Torino · Negrar · Verona · Italy · Europe

Résumé La dengue se développe au niveau mondial, en nom-
bre de cas et en zones géographiques d’endémicité. L’Italie
n’est pas une zone d’endémicité mais le vecteur compétent,
Aedes albopictus, y est largement répandu. La possibilité d’in-
troduction de l’infection ne peut donc pas être écartée. Nous
avons collecté de manière rétrospective des données démo-
graphiques, cliniques et de laboratoire sur plusieurs cas con-
sécutifs diagnostiqués à Turin et à Negrar (province de Vér-
one) entre 2010 et 2015. Cent treize cas de dengue ont été
rapportés avec une tendance à l’augmentation au cours des
années. L’infection a été majoritairement importée d’Asie du
Sud-Est, mais le risque semble être plus élevé en Amérique
latine. Plus de la moitié des patients ont été admis à l’hôpital,
mais un seul cas grave de dengue a été observé. De nombreux
patients se sont présentés après la résolution des symptômes.
Les techniques de diagnostic rapide ont été utilisées sur la
majorité des patients et ont permis de diagnostiquer la maladie
à la phase aiguë (antigène NS1) et à la phase de convalescence
(anticorps IgM). Il est particulièrement important de parve-
nir à un diagnostic précoce pour éviter la propagation de
l’infection.

Mots clés Test de diagnostic rapide · TDR · Dengue ·
Aedes albopictus · Cas importé · Diagnostic · Sérologie ·
Hôpital · Turin · Negrar · Vérone · Italie · Europe

Introduction

Dengue is widespread in many areas of Central and South
America, Asia-Pacific, and Africa, and has been increasing
in the last decades, causing frequent outbreaks in endemic
and new areas [16], and becoming a significant public health
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problem in many countries. Estimates are difficult and not
homogeneous [1], but agree in reporting that the global bur-
den of the disease is steadily growing: the estimated number
of cases is more than doubling every decade [14], and the
endemicity area has been continuously expanding in the last
70 years [9]. This may be due to the characteristics of com-
petent vectors (Aedes aegypti and Aedes albopictus) of
breeding in small water containers, which are easily found
in very populated areas, and to the global climate trends,
providing them a greater suitable environment.

Dengue is not present in Italy, but imported cases are often
diagnosed in travelers arriving from endemic countries.
About 100 cases/year have been reported to the Ministry of
Health in the last years [11]. The vector of the disease,
A. albopictus, has appeared in this country in the late 1990s,
and is now widespread in virtually all provinces [3]. This pro-
vides the possibility for the virus to be transmitted from an
imported case to non-travelers, giving origin to autochtho-
nous cases: this recently happened in France [8] and in
Japan [7], and a significant outbreak of autochthonous chi-
kungunya, which shares with dengue the same arthropod vec-
tor, has taken place in North-Eastern Italy in 2007, with more
than 200 cases [13]. An accurate surveillance system has been
established in this country, in order to prevent the diffusion of
these two diseases: diagnosed cases are immediately reported
to epidemiological information systems, which are in contact
with entomological services. The latter may intervene within
hours, examining the residence area of the patient, and pro-
viding insect control measures, if necessary, in order to reduce
the possibility of secondary cases [5,11].

Several diagnostic tools are currently available for the diag-
nosis of dengue, including NS1 antigen detection, RNA, and

virus detection as well as IgM and IgG antibody detection:
a brief summary of their role is reported in Table 1.

In this paper we report epidemiological and clinical data
about imported cases of dengue fever in two referral centers
in Northern Italy (Turin and Negrar-Verona). “Amedeo di
Savoia” hospital is an infectious diseases specialized cen-
ter in Turin, North-Western Italy, with inpatients wards
(67 beds), day hospital, outpatients clinic, and a microbiol-
ogy and virology laboratory. It is the only infectious disease
center in the province of Torino (2,300,000 inhabitants), and
is the referral center for the Piedmont region (4,400,000
inhabitants). The microbiology and virology laboratory is
the reference center of Piedmont for the diagnosis of emerg-
ing viruses. The Centre for Tropical Diseases, Sacro Cuore-
Don Calabria Hospital, Negrar-Verona is a tropical and
infectious disease unit, particularly devoted to inpatient
and outpatient management of imported tropical diseases
and parasitic diseases. It represents the Reference Centre
for Parasitic Diseases of Veneto Region (4,925,000 inhabi-
tants) and is located in Verona province (around 330,000
inhabitants). The Centre for Tropical Diseases promoted
and is leading a surveillance system for arboviruses based
on detection of “summer fevers” and opportune testing of
affected patients since 4 years.

Patients and methods

All consecutive cases of dengue fever diagnosed in these
two centers in the period January 2010–December 2015
have been included in the study. Patients have been selected
on the basis of a final diagnosis of dengue fever.

Table 1 Methods of laboratory for the diagnosis of dengue fever / Méthodes de laboratoire pour le diagnostic de la dengue.

Type of sample Test Interpretation

Samples obtained between days 1 and 5 from the initiation of symptoms

Serum Rapid immunochromatography

NS1 test

Acute/recent infection

Serum NS1 test ELISA Acute/recent infection

Serum, plasma,

Cerebrospinal fluid

Dengue RNA Acute/recent infection

Serum, plasma, others Viral isolation Active acute/recent infection. Not useful for timely diagnosis

and patient treatment

Samples obtained after day 5 of illness

Serum IgM/IgG

Immunochromatography rapid test

Acute/recent/past infection

Serum IgM capture ELISA Acute/recent infection

Serum IgG ELISA Evidence of past or recent dengue infection. Second

convalescent samples for titer evaluation

Serum Plaque neutralization reduction assay High specificity. Specific identification of the serotype(s)

responsible for the infection(s)
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This is a retrospective study performed over a long period
of time, during which both available tests and protocols have
changed. The tests used in the two centers are reported in
Table 2.

As a general rule, serologic and molecular tests for den-
gue have been performed in all patients, regardless of the
phase of the disease.

A diagnosis of dengue is posed on the basis of criteria
stated by the Italian Ministry of Health [10,11]: a confirmed
case of dengue fever entails a clinical (compatible symptoms
and history), epidemiological (travel in endemic area in the
2 weeks before the onset of symptoms) criteria, and a posi-
tive laboratory test (virus detection by molecular testing and/
or specific serum IgM). From day 0 to day 7, RNA detection
by reverse transcription-polymerase chain reaction (RT-
PCR) and specific IgM were stated as sufficient diagnostic
tests in 2011 for acute/recent case definition. Since 2015,
IgG seroconversion in paired samples at least 2 weeks
apart has been added, while the detection of IgM defines a
probable and not a confirmed case (unless a neutralization
test confirms it). NS1 antigen test is not mentioned by these
guidelines, but has been used in practice in our centers and
considered sufficient to diagnose acute/recent dengue, along
with clinical and epidemiologic criteria.

All patients underwent also serologic test to exclude other
flavivirus infections (chikungunya and recently Zika virus):
patients who tested positive were excluded from the study.

A diagnosis of secondary dengue has been established
as soon as the specific dengue IgG/IgM ratio was superior
to 1.2.

Clinical records have been revised and demographic,
travel, and clinical data have been plotted on a database.
Statistical analysis has been performed as opportune.

Results

One hundred thirteen cases of dengue were diagnosed in the
examined period. Nine hundred seventy-one patients with

suspected dengue were screened in the same period: thus
11.6% of suspected cases were confirmed.

The case distribution by year is reported in Fig. 1.

Demographic, epidemiologic, clinical, and laboratory
data about dengue patients, overall and in the two participat-
ing centers are reported in Table 3.

More than half of the patients presented in the period
August–November.

Data about the time gap between onset of symptoms and
presentation were available for 93 patients: the median was
7.5 days (range: 1–50). Forty-six patients presented during
the first week of symptoms, that is, during the acute phase,
29 during the second week, that is, in early convalescence,
and 18 during late convalescence.

All patients were symptomatic at presentation (data avail-
able in 102 cases). Clinical aspects of dengue are reported
in Fig. 2. Only one case, a 31-year-old Italian woman who
acquired her infection (a primary infection) in Thailand,
assumed the picture of severe dengue, because of petechiae
and a positive tourniquet test. She recovered after supportive
therapy. Five more patients had petechiae, but without pic-
ture of severe dengue. No patient died because of dengue
during the observation period.

Table 2 Diagnostic tests used in the two centers / Tests de diagnostic utilisés dans les deux centres.

Test Torino Negrar

RT-PCR for RNA detection Fast-track Diagnostics Ltd., Luxembourg In-house RT-PCR

RDTs for NS1 Ag, IgM,

and IgG

Panbio Alere, Milano, Italy (from August 2013

to December 2015)

Quick test, Cypress Diagnostics,

Langdorp, Belgium, and Dengue NS1 Ag

Strip, Bio-Rad Laboratories, Hercules,

CA, USA

Enzyme Immuno assay

(EIA) test for IgM and IgG

NovaLisa Dengue IgG/IgM ELISA, NovaTech

Immunodiagnostica, Dietzenbach Germany (quantitative

test) (from January 2010 to January 2015)

DENV IgG DxSelect, and DENV IgM

Capture DxSelect, Focus Diagnostics,

Cypress, CA, USA (qualitative test)

Fig. 1 Yearly distribution of imported dengue cases in Torino

and Negrar / Répartition annuelle des cas de dengue importée

à Turin et Negrar
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Sixty-five patients were admitted to the hospital (57.5%)
for a median time of 5 days (range: 2–18).

The number of tests performed and the rate of positivity at
time of presentation is reported in Fig. 3. Both rapid diag-
nostic tests (RDTs) (NS1 antigen, IgM, and IgG) and RT-
PCR were available in 75 patients; in Torino laboratory
RDTs were introduced in August 2013 replacing traditional
serology (EIA) as they were run on demand as emergency
tests 24 h and 7/7 days, whereas both were performed
in Negrar laboratory throughout the study period. RT-PCR
and NS1 were both positive in 34 cases, negative in 24, RT-
PCR positive only in 5, NS1 positive only in 12.

The results of RT-PCR, NS1, IgM, and IgG (RDTs) in
patients who had all tests, stratified by time of presentation

after symptoms onset (69 cases), are reported in Fig. 4,
expressing the rate of positivity of different tests at different
points in time.

In 50 cases a diagnosis was done on the basis of a positive
IgM test only, in four cases of RT-PCR only and in the
remainder with a different combination of RT-PCR, NS1
(RDT), and IgM (RDT or EIA) tests.

A quantitative test for IgG and IgM (EIA) was done in
52 cases: according to the established criteria (e.g. a
ratio >1.2 with EIA for primary infection), 13 of them
were considered secondary cases. In natives of endemic
countries 7 cases out of 11, and in Europeans 6 out of
41 were secondary cases (Fisher exact test P = 0.002).

Dengue virus serotyping was possible in 37 cases: results
are reported in Table 4.

Discussion

This is a retrospective analysis of imported dengue cases
over a period of 6 years, done examining clinical charts in
two different tertiary hospitals in Northern Italy. Dengue is
not endemic in this country, nor autochthonous case has
been reported so far, in spite of the presence of dengue vector
A. albopictus in most of the country. Being a retrospective
study performed in two centers explains the low homogene-
ity of data and the lack of some information and tests. A
significant limitation is particularly due to the diversity of
tests used in the two centers as well as the change in the
use of these tests over time, in the single center of Torino
due to the need of performing dengue testing on demand in
emergency situations (24 h and 7/7 days) as regional refer-
ence center.

All diagnostic tests currently available suffer significant
limitations, but the inclusion criteria for this study were
based on a clinical diagnosis: the diagnosis may conse-
quently suffer of clinicians’ subjectivity, although national
criteria have been used as homogeneously as possible, and
not all included cases may correspond to the diagnostic gold
standard.

Nonetheless the series is significant and allows us to draw
some interesting information. Present data confirm previous
data from the same area in Northern Italy [2,5] on a longer
period basis. A significant increasing trend in case number is
present, which is consistent with the global trend of the dis-
ease [14]. An exception is year 2011, when only one case
was detected in Negrar and none in Torino. The reason is not
known, although a decreasing number of imported dengue in
2011 has already been reported in national data [12].

Differences between the case series in Torino and in
Negrar are evident, and this may be partly due to the resident
population (immigrants in Torino), and to destination prefer-
ence for holidays and business: the difference in area of

Table 3 Demographic and clinical data on the two series

of patients observed in Torino and in Negrar / Données démo-

graphiques et cliniques sur deux séries de patients observés

à Turin et Negrar.

Overall Torino Negrar

Cases 113 72 41

Tests done 971 548 423

% positive 11.6 13.1 9.7

Median age 34 34 37

M/F 55/58 38/34 17/24

Origin of endemic area 13 13 0

Area of acquisition: N

(%)

Americas 45 (39.8) 36 (50.0) 9 (21.9)

Africa 8 (7.1) 4 (5.5) 4 (9.7)

Asia 56 (49.6) 30 (41.6) 26 (63.4)

Unknown 4 (3.5) 2 (2.7) 2 (4.8)

Main Country

of acquisition: N

India 19 8 11

Thailand 18 9 9

Brazil 12 9 3

Indonesia 8 4 4

Cuba 7 6 1

Venezuela 4 4 0

Dominican Republic 4 4 0

Haiti 4 2 2

Admitted to hospital: N

(%)

65 (57.5) 34 (47.2) 31 (75.6)

Severe dengue 1 1 0

Median time symptoms-

diagnosis (days)

7.5 8 7

RT-PCR positive N (%) 48/107

(44.8)

26/68

(38.2)

22/39

(56.4)

NS1 positive N (%) 48/75

(64.0)

19/35

(54.2)

29/40

(72.5)

16 Bull. Soc. Pathol. Exot. (2017) 110:13-19
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acquisition may be only partly due to the presence of immi-
grants, who are mainly from South America in Torino. Some
differences in assistance and diagnosis may be due to differ-
ent behavior by different medical teams (suspecting the dis-
ease, admitting to hospital) or by available tests (RDTs and
traditional serology).

The infection was acquired in 28 different countries in
Central and South America (13 countries), in Africa (6 coun-
tries), and in Asia (9 countries). All of them were known
endemic countries, with the only exception of Egypt,
where two cases observed in Torino were acquired very
close to the Sudan border. About half of the cases were

Fig. 2 Reported symptoms (These data are available in 102 cases) / Symptômes rapportés (données disponibles pour 102 cas)

Fig. 3 Percent positive cases for each type of test. The number

of tests done is reported on top of bars / Pourcentage de cas positifs

pour chaque type de test. Le nombre de tests effectués est men-

tionné en haut des barres

Fig. 4 Rate of positivity of different tests at presentation, accord-

ing to delay in presentation after symptoms onset / Taux de positi-

vité des différents tests lors de la présentation, en fonction du délai

de présentation après les symptômes

Table 4 Serotyping and area of acquisition of dengue / Sérotypage et zones d’acquisition de la dengue.

DEN-1 DEN-2 DEN-3 DEN-4

Americas 6 1 2 2

Africa 1 1

Asia 9 11 3 1

Bull. Soc. Pathol. Exot. (2017) 110:13-19 17
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acquired in South and south-east Asia, which include very
popular destinations for tourism and business travelers from
Italy. From the clinical point of view dengue fever confirms
a generally benign disease, although hemorrhagic signs are
not rare and rise significant concerns [15]. The disease is
normally of short duration and self-limiting: many patients
presented after coming back home and after recovering, just
to have a diagnosis for a past fever: more than half of them
had a test over 7 days after the onset of symptoms, and
42.4% did not require hospital admission.

Diagnosis was based on RNA detection (RT-PCR), on
RDTs for NS1 antigen or IgM and IgG antibodies, or on
traditional serology (EIA). The long period of the study
and the introduction of different diagnostic tools make data
somehow fragmentary, and reduces the numbers for drawing
conclusions.

IgM test (RDT or EIA) appears the most sensitive one,
followed by NS1 antigen RDT, examined at the time of
patient presentation in our series: obviously the positivity
rate of each test is a function of the time from symptoms
onset, more than of test sensitivity itself, as Fig. 4 shows.
However, there is a number of factors limiting this judgment:
the low number of tests, performing different tests on differ-
ent groups of patients in different periods, performing tests at
different points in the natural history of the disease, and
using as gold standard a final diagnosis of dengue fever.
RT-PCR is highly significant in the early phase of the dis-
ease, and allows serotyping, but requires the employment of
dedicated structures and significant economic and human
resources.

In most cases diagnosis was based on a combination of
different tests, as it is actually recommended in literature
[4]. Only in four cases diagnosis at presentation was based
on PCR only. NS1 antigen test has generally confirmed
RNA positivity, appearing as early as the latter: its value
resides mainly in rapidity, low cost, and simple equipment
required. Moreover, its positivity period is significantly lon-
ger, although in late cases is normally associated with a posi-
tive IgM test. A reduced sensitivity of NS1 test in secondary
cases is well recognized, and this is the reason why all tests
are combined. However, some cases in endemic countries
natives may have been missed using this algorithm.

In 50 cases diagnosis was based on IgM only. Thus the
latter confirms a necessary test to diagnose dengue, mostly
in patients who present late in the course of the disease,
which often happens in the setting of international travelers.
This diagnostic criterion may overestimate the number of
cases, including some false-positive cases. Nonetheless,
excluding this criterion (provided clinical and epidemiologi-
cal criteria are respected) would probably cause a much
higher reduction in sensitivity in this setting.

However, IgM test is positive only in 50–70% of cases
during the acute phase of illness, and has great sensitivity

only during the second week. IgG tends to appear around
day 10–15, when RNA and NS1 start to lose their sensitivity.
In our experience IgM RDT results were confirmed by tradi-
tional IgM serology results, when both tests were done.

RDTs are widely distributed in many countries and their
performances well known and have been evaluated in numer-
ous publications. However, they have been have some pit-
falls including: (a) the sensitivity, good for primary dengue,
but strongly decreased in secondary dengue and (b) IgM
non-specific reactivity and a certain risk of false positive
results, especially if only IgM is positive, requiring a second
sampling, with IgG seroconversion to confirm the dengue
diagnosis.

Overall RDT proved useful and reliable, confirming data
reported in literature [6]: this is a real life study in travelers,
and in this setting NS1 detection seems to be able to substi-
tute molecular tests, and IgM may substitute traditional
serology, although our data are not sufficient to accurately
compare their performance.

The different kinetics of different tests suggest that their
value is greater at specific points in time: NS1 Ag in the first
3–6 days of illness, IgM after 2 weeks. Combined test may
maximize sensitivity in the period in-between.

Unfortunately, RDTs for antibodies are not quantitative,
and do not allow to compare IgG and IgM titers, in order to
suspect secondary cases and provide greater accuracy in
care, given the higher risk of severe dengue.

Serology for other arboviruses sharing the same endemic
areas and a similar clinical picture must be added in order to
reduce false positives.

In spite of a positive RT-PCR test, serotyping has not been
always possible. Serotype 1 is the most common, and sero-
type 2 is typical of Asia.

Conclusions

Cases of dengue imported into Italy are increasing, and the
importance of this possibility in the differential diagnosis of
fever in the returning traveler must be clear in mind of gen-
eral practitioners and of physicians in emergency depart-
ments. The risk of acquiring this infection is particularly
high in some areas of Central and South America, and sec-
ondly of south-east Asia, which are popular destinations
for Italian travelers for tourism or business (Dominican
Republic, Cuba, Brazil, Indonesia, Thailand, India). Our
work may contribute to stressing the possibility of a disease
which may entail significant, although rare, complications.
Almost half of patients presented during the acute phase,
and in this setting, RDTs for NS1 antigen and specific
IgM detection are a valuable tool for an early diagnosis.
This is particularly important in order to prompt the surveil-
lance system and let entomologists intervene in the area of
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residence of the patient, and do all the best to avoid the
possibility of secondary cases.
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