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Abstract.

To strengthen active dengue surveillance in Saint Martin and Saint Barthélemy, two French Caribbean

islands, we evaluated the epidemiological usefulness of collecting blood samples from NS1-positive dengue patients on
filter paper to identify the dengue serotypes circulating in these regions during a 27-month period. This approach allowed
dengue serotypes to be identified by reverse transcriptase-polymerase chain reaction in 90.1% of the total set of 666 sam-
ples analyzed and, in 95.5% of the samples collected during the acute phase of the disease. This prospective virological
surveillance using blood samples absorbed onto filter paper, which were stored at 4°C and shipped at ambient tempera-
ture to a specialized laboratory for analysis, allowed us to avoid the logistic and financial costs associated with shipping
frozen venous blood samples. This surveillance system offers a low-cost alternative for reinforcing dengue prevention in
areas where specialized laboratories do not exist, notably by facilitating the early detection of potentially new dengue

serotypes.

INTRODUCTION

Dengue fever (DF) and dengue hemorrhagic fever (DHF)
are considered among the most important arthropod-borne
viral diseases in tropical regions, with estimated annual inci-
dences of 50-100 million cases of DF and more than 500,000
reported cases of DHF and dengue shock syndrome world-
wide. This mosquito-borne disease is caused by four dengue
virus types (type 1-4), which belong to the Flaviviridae family,
genus Flavivirus.! Moreover, the geographic spread of DF and
the simultaneous increase in its mortality (21,000 deaths/year)
are worrisome.?* To limit and reverse this trend, strengthening
and intensifying dengue prevention and control are impera-
tive. Previous exposure to dengue virus, but also viral strain
and human host genetic may influence the clinical outcome of
dengue infection.?*> Among the preventive and control pro-
grams, passive and active DF surveillance systems are essen-
tial to provide early warnings of outbreaks and to permit
emergency mosquito control measures.® More specifically, the
identification of the circulating dengue serotype and dengue
virus strains in a community, may be important indicators of
future epidemics.>’!!

Saint Martin (~37,000 inhabitants in the French part) and
Saint Barthélemy (~9,000 inhabitants) are two islands located
in the Caribbean subregion of the French West Indies, each
one representing an overseas collectivity of France. These
two islands are 15 miles apart and are separated geograph-
ically by the Saint Barthélemy channel. Since the reemer-
gence of dengue in the Caribbean subregion in the 1970s
and the first dengue outbreak identified in Saint Martin in
1977, this arboviral disease has become endemic in these
islands, with transmissions reported throughout the year and
peaks observed mainly during the seasonal heavy rainfalls
occurring from May to November."* However, during the last

*Address correspondence to Séverine Matheus, Laboratoire de
Virologie, Centre National de Référence des Arbovirus, Institut
Pasteur de la Guyane, 23 Avenue Pasteur, BP 6010, 97306 Cayenne
Cedex, French Guiana. E-mail: smatheus@pasteur-cayenne.fr
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4 years epidemics have occurred mainly between October
and February." To detect and control dengue outbreaks in
these islands, an active and passive surveillance system was
initiated by public health authorities. It is based on a syndro-
mic approach carried out by a network of sentinel general
practitioners (GPs) and biological surveillance of suspected
dengue patients carried out by public and private laborato-
ries. Data obtained by this surveillance system made it pos-
sible to better monitor and follow the trends of DF in these
regions.”> However, the virological surveillance of the den-
gue serotypes circulating in these populations has not been
possible because of the absence of local laboratories able to
perform virus isolation and/or genome detection. Moreover,
the reference laboratory dedicated to these two islands, and
having the specific laboratory capacities, is based in French
Guiana. This remote location requires that storage and
expensive shipping conditions be used to transport biological
samples for analysis.

We showed in previous studies that the collection of blood
samples absorbed onto filter paper was an interesting alterna-
tive approach for dengue diagnosis.!*'” This sampling proce-
dure allows dengue viral RNA, NS1 viral protein, and specific
immunoglobulin M (IgM) to be detected without the logistical
and temperature constraints for shipping and storage normally
required for biological samples. Dengue viral RNA absorbed
onto filter paper remains stable when stored up to 2 months at
room temperature. !

We present here the utility of collecting and storing blood
sample on filter paper as a tool to strengthen the active dengue
surveillance system in the Saint Martin and Saint Barthélemy
islands by allowing the dengue serotypes circulating in these
islands to be monitored more efficiently.

MATERIAL AND METHODS

Syndromic and biological surveillance of dengue in Saint
Martin and Saint Barthélemy. Dengue surveillance has been
structured between different partners since 2004 in Saint
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Martin and 2005 in Saint Barthélemy. This surveillance is
based on three main indicators:

1. The weekly number of dengue-like syndromes (syndro-
mic surveillance). This allows the risk of occurrence or the
beginning of an outbreak to be detected early, and to mea-
sure the magnitude of outbreaks.

2. The weekly number of biologically confirmed cases of den-
gue. This is an indicator that contributes to detection and
better knowledge of circulating serotypes.

3. The weekly number of hospitalized cases. This figure is
used to build the indicators of severity such as i) the hos-
pitalization rate (ratio of the number of hospitalized and
biologically confirmed cases to the estimated number of
dengue-like syndromes); ii) the severity rate (ratio of the
number of severe forms to the estimated number of dengue-
like syndromes); and iii) the proportion of severe forms
among the hospitalized cases.

Monitoring the trends of these indicators allows monitoring
the severity of an epidemic.

Data collection and data entry are performed at the
Regional Health Agency (Agence Régionale de Santé, ARS).
Epidemiological analysis is carried out by the Regional Office
of the French Institute for Public Health Surveillance (Institut
de Veille Sanitaire, InVS) in the French departments of
America. Periodic reports are produced to disseminate infor-
mation about the local epidemiological situation. Syndromic
surveillance data are collected from the GPs of the senti-
nel network, which was first created in 2004 by local health
authorities. However, systematic computer recording began in
2005 in Saint Martin and Saint Barthélemy. The representa-
tiveness of the network in terms of GP activity has progres-
sively improved, reaching 48% in Saint Martin and 70% in
Saint Barthélemy in 2008'"; each sentinel GP is called every
week to report the number of patients seen for dengue-like
syndromes during the previous week. A dengue-like syndrome
is defined as a patient with < 7 days of fever (= 38.5°C) without
evidence of another cause of infection and with at least one
sign of pain (headache, retro-orbital pain, myalgia, arthralgia,
or back pain). Every week, the total number of dengue cases
collected is extrapolated to the whole territory using the ratio
of “medical activity of GPs present during the week/medical
activity of all the GPs of the concerned territory,” i.e., Saint
Martin or Saint Barthélemy.

Biological data (positive NS1 antigen detection and/or pos-
itive anti-dengue IgM detection) are collected from local lab-
oratories, which report all biological results related to dengue
to the Regional Health Agency. Because these islands cover
a small population, there are only two private laboratories in
Saint Martin (one of them is the service provider of the only
local hospital) and one in Saint Barthélemy (also the service
provider of the local hospital). Although serological tests for
anti-dengue IgM detection have been used since the begin-
ning of surveillance, the use of commercial NS1 detection
has been more recently introduced into the detection rou-
tines of these laboratories. Three tests are currently used: the
Platelia Dengue NS1 Ag test, an enzyme-linked immunosor-
bent assay from Bio-Rad Laboratories (Marnes La Coquette,
France), and two immunochromatographic tests, the Dengue
NS1 Ag STRIP (Bio-Rad) and the SD Dengue Duo rapid test
(Standard Diagnostics, Kyonggi-do, Korea).22!

Hospital wards transmit the data related to biologically
confirm hospitalized cases. Each case is classified according
to World Health Organization (WHO) criteria, based on the
clinical and biological information collected.’ Local indicators
were established using the maximum expected values obtained
by modeling the data (Serfling method),so as to detect changes
in the epidemiological situation (Figures 1 and 2).%2% Thus, a
pre-epidemic alert is determined by a combination of various
criteria such as: if the estimated number of dengue-like syn-
dromes exceeds the maximum expected value for the period
during three consecutive weeks, and the number of biologi-
cally confirmed cases exceeds the maximum expected value
during two consecutive weeks. Other qualitative and/or quan-
titative criteria may also be taken into account in the inter-
pretation of results such as the emergence of a new serotype,
an increasing positivity rate, the number of hospitalized cases,
the number of severe cases, and the slope of the increase. The
next phase (epidemic alert) is determined by an additional
2-week period of values exceeding the expected maximum
levels for both indicators (estimated dengue-like syndrome
and laboratory-confirmed cases). The end of the epidemic
is declared when the estimated number of dengue-like syn-
dromes and the number of biologically confirmed cases are
below the maximum expected values for two consecutive
weeks.

Design of dengue virological surveillance. A prospective
virological surveillance based on the identification of dengue
serotype was set up in October 2008 to reinforce the dengue
epidemiological surveillance in Saint Martin and Saint
Barthélemy. Two private laboratories (one in each island) that
contributed to biological surveillance of dengue voluntarily
participated to the evaluation of this new approach. Biological
samples from patients clinically suspected of dengue infection
and positive for NS1 antigen were selected for dengue serotype
identification by the reference laboratory based at the Institut
Pasteur de la Guyane (IPG), in French Guiana. Once a sample
was detected positive for NS1 in either the Saint Martin or
Saint Barthélemy laboratory, three drops of whole blood
(20 pL for each drop) were individually absorbed onto filter
paper (Schleicher and Schuell, Germany, -Whatmann 3M).
One drop was dedicated for identification of the dengue
serotype, whereas the two others were kept for NS1 and/or
IgM detection on specific request from the private laboratory.
Filter papers containing dried blood drops were stored at 4°C.
Every eight or 15 days (depending of the epidemiological
situation of dengue transmission), filter papers were sent by
post at ambient temperature (20-25°C and 85-90% relative
humidity) to IPG for identification of dengue serotype by
reverse transcriptase-polymerase chain reaction (RT-PCR).An
information sheet included with each specimen recorded the
origin of samples, the date of illness onset, the date of sample
collection and finally, the NS1 results and the commercial test
used. A maximum of 10 NS1-positive samples per week and
per laboratory were randomly selected during the epidemic
period and were sent to IPG for identification of dengue
serotype. This quantity of samples was considered manageable
by the IPG and sufficient for surveillance purposes. During the
inter-epidemic period, the protocol advocated that all NS1-
positive samples detected by the two laboratories be sent to
the IPG.

Identification of dengue serotype. For each sample tested,
one drop of dried whole blood on filter paper was cut into
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Ficure 1. Weekly number of biologically confirmed cases of dengue and weekly distribution of serotype, Saint Martin, Epi-week 2008-39-

2010-52.

strips and placed in a 1.8 mL tube. Viral RNA was extracted
from the filter paper of each patient and from 10 uL of a
positive dengue serum control using TRIzol (Invitrogen
Life Technologies, Paisley, Refrewshire, UK), according to
the manufacturer’s recommendations. The positive control
used usually belongs to a DENV serotype that is not
currently detected during a studied period. The extracts were
precipitated with isopropanol and 1 pL of glycogen (5 pug/uL;
Roche Diagnostics, Mannheim, Germany). Air-dried RNA
pellets were suspended in 20 uL of water. Next, 5 uL. of RNA
was reverse transcribed into cDNA using random hexamer
oligonucleotides (Roche) and moloney murine leukemia
virus reverse transcriptase (Invitrogen Life Technologies).
The detection and typing of dengue viruses were carried out
according to Lanciotti and others.**

RESULTS

Biological samples received by the reference laboratory.
Between October 2008 (week 39-2008) and December 2010
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(week 52-2010), the TPG reference laboratory received 740
dried venous blood samples on filter paper for molecular
analysis. Seventy-four samples (10% of the total; 50 from Saint
Martin and 24 from Saint Barthélemy) that were collected
mainly during the first months of the study were not analyzed
for lack of sufficient sample information, such as date of illness
onset, date of sample collection, or NS1 results.

Detection of dengue serotype according to time of disease.
A total of 666 samples was analyzed by RT-PCR among
which 288 (43.2%) were from Saint Martin and 378 (56.8%)
were from Saint Barthélemy (Table 1). Five hundred thirty-
two samples (79.9%) were obtained during the acute phase
of the disease (from Day 0 to Day 4 after fever onset, where
Day 0 represents the first day of disease), 46 samples (6.9%)
were obtained during the early-convalescent phase of disease
(Day 5 to Day 11), and 88 samples (13.2%) were collected
at an undetermined disease phase. This prospective virologi-
cal surveillance allowed dengue serotypes to be identified for
90.1% (600 of 666) of all NS1-positive specimens, for 86.1%
(248 of 288) of those from Saint Martin, and 93.1% (352 of
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FIGURE 2. Weekly number of biologically confirmed cases of dengue and weekly distribution of serotype, Saint Barthélemy, Epi-week 2008-

39-2010-52.
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TABLE 1
Percentage of positive reverse transcriptase-polymerase chain reaction (RT-PCR) obtained from blood samples absorbed onto filter paper of NS1-

positive samples according to the time of collection

Days after onset Saint Martin Saint Barthélemy P* Total

Day 0 90.0% (9/10) 100.0% (6/6) P=10 93.8% (15/16)
Day 1 92.7% (38/41) 97.5% (116/119) P=02 96.3% (154/160)
Day 2 98.2% (56/57) 99.0% (102/103) P=10 98.8% (158/160)
Day 3 96.4% (54/56) 95.2% (59/62) P=1.0 95.8% (113/118)
Day 4 88.6% (39/44) 85.3% (29/34) P=07 87.2% (68/78)
Acute phase 94.2% (196/208) 96.3% (312/324) P=03 95.5% (508/532)
Day 5 28.6% (4/14) 81.8% (9/11) P =0.008 52.0% (13/25)
Day 6 to Day 11 41.7% (5/12) 33.3% (3/9) P=10 38.1% (8/21)
Early convalescent phase 34.6% (9/26) 60.0% (12/20) P=0.09 45.7% (21/46)
Unknown 79.6% (43/54) 82.4% (28/34) P=08 80.7% (71/88)
Total 86.1% (248/288) 93.1% (352/378) P=0.003 90.1% (600/666)

*P, Fisher test, P < 0.05 was considered statistically significant (comparison between the percentages of serotype detection by site, at each sampling day).

378) of those from Saint Barthélemy (P = 0.003, Fisher test)
(Table 1).

Dengue serotypes were detected in 95.5% (508 of 532)
of all samples obtained during the acute phase of disease
(Table 1). No significant difference was observed between
RT-PCR results obtained from Saint Martin specimens
(94.2%; 196 of 208) and those obtained from Saint Barthélemy
specimens (96.3%; 312 of 324) (P = 0.3, Fisher test). As
expected, dengue serotypes were detected in fewer of the
NS1-positive blood samples collected during the early-
convalescent phase of disease than in those collected dur-
ing the acute phase, with serotypes identified in only 45.7%
(21 of 46) of early-convalescent samples. At Day 5 of disease,
a significant difference in RT-PCR detection was observed
between samples received from Saint Martin (28.6%;
4 of 14) and those from Saint Barthélemy (81.8%; 9 of 11),
respectively (P = 0.008, Fisher test). Finally, 80.7% (71 of
88) of the specimens collected from patients for whom the
date of disease was undetermined were positive by RT-PCR
(Table 1).

Dengue virological surveillance in Saint Martin. Among
288 NS1-positive dengue blood samples received during the
period of the study, a dengue serotype was identified in 86.1%
of them (248 of 288). Among these samples, 71.8% (178 of 248)
were positive for the DENV-1 serotype,26.6% (66 of 248) were
positive for the DENV-2 serotype, and 1.6% were positive
(4 of 248) for the DENV-4 serotype (Table 2).

Three successive epidemic phases occurred in Saint Martin
during the period of the study (Table 2 and Figure 1). The first
began in September 2008 (Week 39), corresponding to the
period when the evaluation system was being setup. During

this outbreak, the biological surveillance network reported
361 dengue cases on the basis of positive NS1 and/or specific
IgM results. Seventy of the specimens (19.4%; 70 of 361) were
selected for RT-PCR analysis, which revealed that two den-
gue serotypes were co-circulating during this outbreak; 75.7%
(53 of 70) contained DENV-1 and 24.3% (17 of 70) contained
DENV-2. This epidemic was followed by an inter-epidemic
phase of 41 weeks, during which three dengue serotypes were
detected, DENV-1 (20%;3 of 15), DENV-2 (60%;9 of 15), and
DENV-4 (20%; 3 of 15).

A new recrudescence of dengue cases was then observed
from December 2009 to May 2010 with 371 laboratory-
confirmed dengue cases, among which 53 were found to be
positive (Table 2 and Figure 1). This outbreak was character-
ized by a reversal in the proportions of the two dengue sero-
types circulating in the previous outbreak (September 2008):
71.7% (38 of 53) of the samples contained DENV-2 and 28.3%
(15 of 53) contained DENV-1 (Table 2).

After a short period in which the number of laboratory-
confirmed dengue cases decreased, a third dengue epidemic
was observed. The biological surveillance system reported
409 dengue cases based on positive NS1 and/or IgM results.
Among the 124 (30.3%; 124 of 409) blood samples analyzed
by RT-PCR, DENV-1 was the serotype the most extensively
detected (98.2%; 104 of 106) (Table 2).

Dengue virological surveillance in Saint Barthélemy. Two
successive dengue epidemics occurred in Saint Barthélemy
between September 2008 and December 2010. During this
prospective virological surveillance, 378 blood samples were
collected and sent to the IPG. Molecular analysis of 352 of
these samples revealed the serotype proportions to be 95.4%

TABLE 2

Trends of dengue virological surveillance in Saint Martin between September 2008 and December 2010

Epidemic

transmission transmission

Inter-epidemic

Epidemic

Epidemic
transmission

Inter-epidemic
i transmission Total

transmission

Period (week no./year)

Duration (number of weeks) 21 41
Number of biological confirmed cases¥ 361 128
Number of analyzed samples 70 27
Number of positive RT-PCR* (%) 70 (100%) 15 (55.6%)
DENV-1 53(75.7%) 3(20.0%)
DENV-2 17 (24.3%) 9 (60.0%)
DENV-3 - -
DENV+4 - 3(20.0%)

39-2008-07-2009 08-2009-48-2009 49-2009-18-2010 19-2010-23-2010 24-2010-52-2010

23 5 27 119
371 25 409 1294
62 5 124 288
53 (85.5%) 4 (80.0%) 106 (85.5%) 248 (86.1%)
15 (28.3%) 3(75.0%) 104 (982%) 178 (71.8%)
38 (71.7%) 1(25.0%) 1(09%) 66 (26.6%)
- - 1(0.9%) 4(1.6%)

*RT-PCR = reverse transcriptase-polymerase chain reaction.

+ Laboratory-confirmed dengue cases based on positive NS1 or/and IgM patients reported by the laboratories.
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TaBLE 3
Trends of dengue virological surveillance in Saint Barthélemy between September 2008 and December 2010

Inter-epidemic
transmission

Epidemic

transmission

Inter-epidemic

Inter-epidemic
transmission Total

transmission

Epidemic
transmission

Period (week no./year)

Duration (number of weeks) 4 17
Number of biological confirmed cases{ 23 152
Number of analyzed samples 14 62
Number of positive RT-PCR* (%) 14 (100%) 62 (100%)
DENV-1 8(57.1%) 57 (91.9%)
DENV-2 6(42.9%) 5(8.1%)
DENV-3 - -
DENV-+4 - -

39-2008-42-2008 43-2008-07-2009 08-2009-46-2009 47-2009-09-2010 10-2010-52-2010

39 16 43 119
131 379 150 835

94 126 82 378

83 (88.3%) 117 (92.9%) 76 (92.7%) 352 (93.1%)

82 (98.8%) 114 (97.4%) 75 (98.7%) 336 (95.4%)
1(1.2%) 3(2.6%) - 15 (4.3%)
- - 1(13%)  1(0.3%)

*RT-PCR = reverse transcriptase-polymerase chain reaction.

fLaboratory-confirmed dengue cases based on positive NS1 or/and IgM patients reported by laboratories.

for DENV-1 (336 of 352), 4.3% for DENV-2 (15 of 352), and
0.3% for DENV-4 (1 of 352) (Table 3).

The first epidemic reported in Saint Barthélemy began at
the end of October 2008 (Week 43), within 3 weeks after the
dengue epidemic alert was issued for Saint Martin (Table 3
and Figure 2). The biological surveillance network reported
152 cases, of which 62 of them were analyzed by RT-PCR
(Table 3). This epidemic was similar to the one observed in
neighboring Saint Martin in two characteristics: i) DENV-1
was the predominant serotype (91.9%; 57 of 62), and ii) the
epidemic ended in February 2010 (Week 07). This dengue out-
break was followed by a 39-week long inter-epidemic period
of sporadic transmission.

In mid-November 2009, another dengue outbreak took
place in Saint Barthélemy. Although the two epidemics had
similar durations (17 weeks in 2008-2009 versus 16 weeks
in 2009-2010), 2-fold more laboratory-confirmed dengue
cases were reported for the latter Saint Barthélemy outbreak
(N = 379) than for the previous one (N = 152). One hun-
dred seventeen NS1-positive blood samples were subtyped
by RT-PCR: 114 were DENV-1 (97.4%) and 3 were DENV-2
(2.6%). Although the DENV-1 serotype predominated dur-
ing this period in Saint Barthélemy, the DENV-2 serotype was
found to predominate among specimens provided from the
same period in Saint Martin.

DISCUSSION

Dengue has become a major public health burden in tropi-
cal and sub-tropical regions of the world, partly because of
the increased number of reported cases, particularly severe
clinical forms, and the increased number of deaths attribut-
able to this disease. With no specific treatments available for
patient management and no vaccine yet available to pro-
tect vulnerable populations, prevention of this arboviral
disease plays a crucial role in its control. Among the differ-
ent approaches implemented, an active surveillance system
was advocated in the 1980s notably to detect dengue out-
breaks early and to monitor the introduction of new dengue
subtypes.t>%

We reported here the epidemiological usefulness of col-
lecting venous blood samples on filter paper to monitor the
dengue serotypes in circulation in two French territories in
the Caribbean region: the islands of Saint Martin and Saint
Barthélemy. This prospective approach to the virological sur-
veillance of dengue serotypes was evaluated during a 27-month
period. It allows detecting dengue serotypes using RT-PCR in

90.1% of overall blood samples provided from NS1-positive
dengue cases (Table 1).

For samples collected during the acute phase of the disease,
the percentage in which dengue virus RNA was detected by
RT-PCR analysis was 95.5%. First, these results show the rel-
evance of using, as a first line, such highly specific diagnostic
tools for acute dengue diagnosis in areas where techniques for
dengue serotype identification are not available. Although the
use of some commercial NS1 tests is still debated because of
their unequal sensitivities, most of the commercial NS1 tests
exhibit specificities over 95%.2°21-230 The high specificity of
these tests limits the number of false positive NS1 results and
thus ensures that dengue serotypes will be identified in high
percentages of the samples analyzed by RT-PCR. Second,
these results confirm the good stability of dengue viral RNA
absorbed into filter paper stored at 4°C and shipped at ambi-
ent temperature.

The percentages of samples collected during the acute
phase of disease that were determined to be positive by
RT-PCR were similar for the specimens collected in Saint
Martin (94.2%) and those collected in Saint Barthélemy
(96.3%). However, for those sampled during the early conva-
lescent phase, significant difference was only observed with
samples collected at Day 5 after onset of fever: 81.8% of those
from Saint Barthélemy were positive, whereas only 28.6% of
those from Saint Martin were positive (Table 1). Although
this observation remains unexplained, a plausible hypothesis
could be the usual practice of the Saint Martin laboratory to
load filter papers with slightly less than the necessary 20 uL
volume of blood. Alternatively, it is also possible that the pre-
cise phase of the disease in which these Saint Barthélemy sam-
ples were collected is erroneous. In other words, some samples
apparently collected on Day 5 of the disease could have been
in fact collected earlier, resulting in samples having higher lev-
els of virus, which yielded higher apparent RT-PCR sensitiv-
ity. However, we did not have the means to investigate these
possible differences in recording the dates of onset to validate
this hypothesis.

This approach enabled us to initiate an efficient surveil-
lance system for dengue serotypes. With the ability to moni-
tor the distribution of the circulating serotypes in these two
islands, we could verify if any differences in terms of severity
occurred according to the distributions observed. No differ-
ences in either hospitalization or severity rates were observed
in Saint Martin between the second epidemic, which predomi-
nantly consisted of the DENV-2 serotype, and either of the
two other DENV-1 serotype epidemics (data not shown). The
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introduction of DENV-2 serotype did not generate an increase
in disease severity as might have been expected, because this
serotype has been reported to be associated with a higher fre-
quency of severe dengue forms.>-3

The reason why the dengue subtypes circulating in endemic
regions are not widely monitored is often because of the lack
of local specialized laboratories and the lack of financial
resources to allow blood samples to be shipped in cold con-
ditions to reference laboratories. In Saint Barthélemy and in
Saint Martin, similar limitations impaired the implementa-
tion of an efficient surveillance system of the circulating sero-
types, until this new approach was introduced. Indeed, it offers
the possibility to detect dengue subtypes in blood samples
stored at room temperature and thus allows circumventing
costly logistical problems associated with shipment of frozen
samples.

In the future this virological surveillance will have to be
strengthened, particularly during the inter-epidemic transmis-
sion phase. Indeed, only 21% (27 of 128) and 20% (5 of 25)
of positive dengue cases occurring in the two inter-epidemic
phases at Saint Martin were investigated by RT-PCR. The col-
lection of additional data during these periods would allow
the proportion of circulating dengue serotypes to be more
precisely assessed, which is useful for detecting the precocious
introduction of a new serotype. It could also be beneficial
to improve this virological surveillance system by including
the sequencing analyses of the dengue serotypes detected in
these two islands. This additional data would allow monitor-
ing of the potential introduction of new dengue viral geno-
type, which could be associated with risk of severity and the
study of DENYV gene flow throughout the French territories
of America and the surrounding Caribbean islands. Moreover,
autochthonous dengue cases in the South-East of France
mainland were detected recently in August 2010 and were
found to be mostly related to concomitant epidemics in
the French West Indies (Martinique and Guadeloupe) that
occurred from the beginning of 2010.3 Dengue genotype sur-
veillance should identify whether viral spread is a result of
cultural and economic ties between French territories of
America and mainland France.¥ In conclusion, virological
surveillance of dengue serotypes based on genome detection
of laboratory-confirmed dengue cases, using blood samples
absorbed onto filter paper, is a good alternative approach to
advocate in regions lacking local reference laboratories able
to perform genome detection.
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