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Short Note

Classical dengue along with its more serious
forms, dengue haemorrhagic fever (DHF) and
dengue shock syndrome (DSS), is currently the
most important arboviral disease of humans,
being endemic in many tropical and subtropical
countries with approximately 2.5 billion people
at risk of infection. The four serotypes (DENV-
1 to -4) are estimated to cause up to 100
million infections annually[1-4].

Dengue surveillance systems with
laboratory support are essential for early
detection and adequate response to prevent
or control dengue epidemics. Laboratory
methods for dengue diagnosis with adequate
sensitivity and specificity, therefore, become
crucial[5,6].

Primary, secondary and even tertiary
dengue infections can be detected taking into
account the existence of four serotypes. During
a primary infection, individuals develop IgM
antibodies 5�6 days after the onset of illness
lasting 30 to 90 days. IgG levels rise after IgM
and are detectable for life[7]. During a secondary
infection IgM levels are lower and in some
cases absent. In contrast, IgG levels rise rapidly
to higher levels than observed in primary or
past dengue infection. Consequently, it is
useful to combine the detection of specific IgM

and IgG for serological diagnosis of dengue virus
infection[8].

There are several laboratory tests that can
be used for routine serological diagnosis of
dengue infection. The capture IgM ELISA is the
most useful procedure currently available and
it is widely recommended for serological
surveillance[5,9,10].

The aim of this study is to evaluate the
commercially available MRL diagnostic kit
designed to detect anti-dengue virus IgM
antibodies in human serum samples. Dengue
IgM, an in-house kit developed by the
Arbovirus Laboratory at �Pedro Kouri� Tropical
Medicine Institute (IPK) was considered as the
gold standard. This system has been previously
evaluated and applied with excellent
results[9,11,12].

Both captures ELISA were compared in
parallel by using a panel of 51 serum samples
from patients with known and documented
clinical history for dengue illness during the
1997 outbreak of Santiago de Cuba. Laboratory
confirmation of dengue virus infection was
done. The patients from whom DENV-2 was
isolated in C6/36-HT cells[13] or had positive
PCR to dengue virus[14] were included.
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Specimens for serology were collected at 5 to
7 days after the onset of fever.

Thirty-five serum samples received
through the dengue surveillance system during
a non-epidemic period (1992�1995) with
evidence of non-circulation of dengue virus
were included as negative samples[3]. Neither
seroconversion nor virus isolation or positive
PCR were obtained from these patients. Finally,
most of them were diagnosed as cases of
influenza or leptospirosis. (data not shown).

Sera were diluted 1:100 when using the
MRL diagnostic kit and the procedures were
performed as per the manufacturer�s
instructions. For dengue IgM the sera were
diluted 1:20, and the procedure followed was
according to Vazquez et al., 1998, 2003[11,15].
In both assays, samples were tested in
duplicate. The results are shown in the Table.

other hand, this test showed a specificity of
85.7% (95% CI, 74.1�97.3). The concordance
was 94.2%, κ=0.88 (95% CI, 0.77�0.98).
Positive predictive value (PPV) and negative
predictive value (NPV) were estimated as
PPV=91.1% (95% CI, 83.6�98.5) and
NPV=100% respectively.

Results from the present study indicated
that MRL diagnostic was effective in detecting
dengue antibody responses and constituted a
useful diagnostic tool. In an earlier evaluation
of the MRL diagnostic kit, Palmer et al., 1999,
reported lower sensitivity as compared to the
PanBio rapid immunochromatographic test[16].
However, Branch et al., 1999, found that MRL
diagnostics was more sensitive than both Panbio
system ELISA and Rapid immuno-
chromatographic test[17]. With regard to the
specificity, these authors recognized that both
MRL and PanBio assays were highly specific
and both were associated with high PPV. In
the present study, despite the fact that the
sensitivity was 100%, MRL diagnostic kit
showed lower specificity. Researchers suggest
that low specificity when comparing different
ELISA methods is due to longer incubation
periods. Here, incubation times were identical
for both assays. Moreover, the inverse
relationship between sensitivity and specificity
has been well documented; therefore, it is
important to set the correct cut off to maximize
sensitivity and/or specificity taking into
consideration the target disease[18]. The reasons
why specificity diminished for the MRL
diagnostic kit was not investigated here. This
variation may be also related to the different
method of preparing dengue antigens for the
assays.

To make possible appropriate diagnosis, it
is essential to have some important information
with regard to the origin of the sample, the
vaccination status and the travel history of the
patients. However, some problems with false
positive results can be resolved using an IgG

Table. ELISA performance by MRL diagnostics
and dengue IgM

Statistical analysis was used to estimate the
sensitivity and specificity in relation to the
dengue IgM kit. The concordance between
dengue IgM and MRL diagnostic kits was
calculated by means of the Kappa index (κ).
All values are expressed with the corresponding
confidence intervals of 95% (95% CI) and were
calculated using Epidate statistics software
(version 2.0, 1997).

The MRL test correctly identified 100% (51
of 51) of dengue samples as positive. On the
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detection system, if pairs of samples are
available[5,19]. Alternatively, it is known that all
serological results must be correlated with
clinical history, epidemiological data and other
data available to the attending physician in
making the diagnosis of dengue fever infection.
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