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ABSTRACT

Dengue infection, an arthropod-borne disease spread by
the Aedes aegypti mosquito, is a major cause of morbidity and
mortality in the Philippines, where epidemics occur every 3 to
4 years and cases increase to as high as 88% every year. This
study has determined the accuracy of the dengue-NS1 test as a
screening tool for dengue infection among patients with fever for
1 to 3 days presenting at the emergency room of the St. Luke's
Medical Center.

After enrolling 147 participants, the study found out that the
dengue-NS1 strip test had a sensitivity of only 20% when com-
pared to IgM-capture ELISA and 23.4% when compared to PCRI
viral culture. Specificity, however, was high at 80% when com-
pared to IgM-capture ELISA and 86.7% when compared to PCRI
viral culture. The dengue-NS1 strip test excludes the diagnosis
of dengue infection 65 to 68% of the time and confirms it in only
43%.
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Dengue,an arthropod-borne disease, is a major cause
of morbidity and mortality throughout the tropical
and subtropical regions of the world. The World

Health Organization (WHO) estimates that there may be 50
to 100 million cases of dengue virus infections worldwide
every year, which result in 250,000 to 500,000 cases of den-
gue hemorrhagic fever (DHF) and 24,000 deaths each year.
This has made DHF the leading cause of hospitalization and
death among children in many Southeast Asian countries.

Dengue is diagnosed clinically with a high index
of suspicion since more than half of individuals are as-
ymptomatic or have mild fever with non-specific signs
and symptoms. Infection confers a life-long immunity to
infection with one serotype of dengue virus but confers
only partial and transient protection against subsequent
infection by the other three dengue virus serotypes. Mul-
tiple infections with the four dengue virus serotypes can
be expected for people living in regions where dengue is
endemic like the Philippines because of the lack of cross-
protective neutralizing antibodies. Moreover, studies have
shown that secondary infection is a major risk factor for
DHF and dengue shock syndrome (DSS) through antibody-
dependent enhancement. Rapid detection of dengue infec-
tion is important for patient management and prognosis.

Dengue virus infection is preferably confirmed through
laboratory tests. The three methods are virus isolation and
characterization, detection of dengue virus-specific anti-
bodies, and detection of viral genomic sequences. Virus
isolation has been the previous gold standard. Molecular
diagnosis based on reverse transcription (RT)-PCR or real-
time RT-PCR has gradually replaced the virus isolation
method as the new standard for the detection of dengue
virus in acute-phase serum diagnosis.

Rapid tests that detect dengue infection at the early
phase of fever have been introduced and are useful for
surveillance. They support diagnosis of dengue infection
in conjunction with clinical symptoms, medical history,
and other epidemiologic information. These tests iden-
tify anti-dengue antibodies (antibody detection assays) or
dengue viral proteins (antigen detection assays). Dengue
antibody-detection rapid tests usually employ an immuno-
chromatographic test (lCT) format to detect IgM, IgG, or
IgM/IgG antibodies. Dengue antigen-detection rapid tests
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also employ an ICT format and are based on the detection
of dengue-NS 1 protein. Dengue rapid tests are not recom-
mended as confirmatory tests since dengue antibodies may
have persisted from an infection in the past. The antigen-
detection rapid tests or combined antigen/antibody rapid
tests is yet to be fully evaluated to provide timely clinical
treatment and prognosis. This study will answer the ques-
tion: Among adult patients presenting with fever at days 1
to 3 of illness at the St. Luke's Medical Center-Emergency
Department (SLMC-ED), how accurate is the rapid dengue-
NS I strip test in establishing the presence of dengue virus
infection?

No local study has focused on the evaluation of new
dengue-detection rapid tests. Emergency at SLMC requires
a sensitive test to screen for dengue fever infection at the
early phase of the disease. Such a test facilitates early treat-
ment and decreases morbidity from the disease.

The study was limited to patients aged 19 to 64 who
presented with fever at SLMC-ED. The study utilized Bio-
Rad dengue-NSI antigen strip test and an in-house dengue
IgM capture ELISA test and viral culture with RT-PCR as
the gold standard.

Research Objectives
This paper aims to determine the accuracy of dengue-

NSI strip test in establishing dengue infection on day 1
to 3 of fever, determine the prevalence of dengue fever
among patients presenting with fever at the SLMC-ED and
describe the profile of patients presenting with fever at the
SLMC-ED.

METHODOLOGY

The study utilized a prospective cross-sectional design.
The study population were patients at SLMC-ED recruited
from September-November 2010 who had the following
characteristics: I) Age 19-65 and 2) fever for I to 3 days.
The sample size was calculated from a prevalence of 2%
(0.02), confidence interval of 0.5, and margin of error at
3% (0.03) was 83 (Fig. 3).

Informed consent was obtained from patients who
fulfilled the criteria. Participants underwent blood extrac-
tion for complete blood count (CBC), dengue-NSI strip
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test and viral culture on the day of consultation at the ED
and the results were noted and relayed to the patient. Age,
sex, address, contact details, other signs and symptoms,
and previous dengue infection were also recorded in a data
collection sheet. The patients were then asked to come back
to the ED on the fourth or fifth day of illness for another
blood extraction for CBC and dengue IgM capture ELISA
test. All results were recorded and analyzed using SPSS.

The demographic and clinical characteristics of the
participants were described using means and standard
deviations for continuous variables and frequency counts
and percentages for categorical variables.

The accuracy of dengue-NSI in identifying positive
and negative cases of dengue was measured by computing

the sensitivity, specificity, positive, and negative predictive
values using dengue IgM capture ELISA, viral culture, and
RT-PCR as comparators.

RESULTS

A total of 153 patients satisfied the inclusion criteria
and agreed to participate in this study. Six patients were
not included in the statistical analysis because they lacked
adequate blood sample for either ELISA or PCRJviral
culture. Out of the remaining patients, 34 patients were
unable to return to the ED for blood extraction on the fourth
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Figure 1. Distribution by age.

Figure 2. Distribution by address.
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Table 1. Distribution by Initial Diagnosis.

Diagnosis

AETP
AGE
ATP
DFS
DHF
INF DIARRHEA
SIALOADENITIS
SVI
URTI
UTI
VIRAL EXANTHEM

Total

Frequency

3
5
10
10
1
2
1

69
46
3
3

153

Percentage

2.0
3.3
6.5
6.5
0.7
1.3
0.7

45.1
30.1
2.0
2.0

100.0

(AETP = acute exudative tonsillopharyngitis, ATP = acute tonsillopharyngitis, AGE = acute gastroenteritis, DFS = dengue
fever syndrome, DHF = dengue hemorhagic fever, SVI = systemic viral illness, UTI = urinary tract infection, URTI = upper
respiratory tract infection)
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Figure 3. Distribution by symptoms.

or fifth day of illness. Thus, for 147 patients, dengue- NS 1
was compared to viral culture as standard while only in
113 participants was dengue-NSl compared to MAC IgM
ELISA.

Socio-Demographic Profile
The median age of patients enrolled was 26. The male

to female ratio was 1:0.95; 51% were males and only 49%
were females (Fig. 1).

Majority of patients (69.3%) were from Quezon City,
while the remaining were from Manila, Bulacan, Valenzu-
ela, and Rizal (Fig. 2). Majority of the participants (45.75%)
consulted at the ED on the third day of fever. The most com-
mon symptoms were cough and colds (46.4% and 41.2%),

headache (13.7%), throat pain (21.6%), and body malaise
(11%) (Fig. 3). The most common initial ED diagnosis was
systemic viral illness (SVI), followed by upper respiratory
tract infection (Table I).

Dengue-NSI Results
A total of23 out of 147 (15.6%) patients had positive

dengue- NS I antigen strip test results, while 124 out ofl47
(84.3%) patients had negative results (Table 2). Dengue-
NS 1 strip test was compared to the standard IgM capture
ELISA and PCR/viral culture. Based on this study, dengue
fever has a prevalence of33.3% in our institution (Tables
3-5).

Patients who were positive for dengue-NS l and posi-

St. Luke's J Med, Vol. 08, No. 01 . January - June 2012 • 35



DENGUE INFECTION AND ACCURACY OF THE RAPID DENGUE-NS1 ANTIGEN STRIP TEST

Table 2. Dengue-NS1 Results.

Positive

Negative

Total

Frequency

23

124

147

Percentage(% )

15.6

84.3

100

Test

Table 3. Hematologic Profile of Patients Based on Dengue-NS1-Positive and PCRNiral Culture-Positive Patients.

POSITIVE NS1 NEGATIVE NS1 POSITIVE NEGATIVE
PCR/Culture PCR/Culture

MEAN HEMOGLOBIN 13.8 (± 1.5) 14(±1.5) 14.1(± 1.4) 13.8(± 1.5)
MEAN HEMATOCRIT 41.2 (± 3.9) 41.8 (±3.7) 42.0(± 3.8) 41.0(± 5.6)
MEAN PLATELET COUNT 154522 (± 60920) 221104 (± 69649) 207718(± 84241) 215270(± 67124)
MEANWBC 3999 (± 2157) 7115 (± 3801) 6382(± 3893) 6943(± 3701)

Table 4. Dengue-NS 1 Test vs. ELISA (n = 113).

ELISA

DENGUE-NS1 Test

POSITIVE: 23 (20.35%)

NEGATIVE: 91 (80.53%)

TOTAL

POSITIVE

1

4

5 (4.4%)

NEGATIVE

21

87

108 (95.6%)

Table 5. Dengue-NS1 Test vs. PCRNiral Culture (n = 147).

DENGUE-NS1 TEST

POSITIVE: 23 (15.6%)

NEGATIVE: 124 (84.35%)

TOTAL

PCRNlRAL CULTURE

POSITIVE NEGATIVE

10 13

39 85

49 (33.33%) 98

Table 6. Dengue IgM ELISA Test vs. PCRNiral Culture (n =124).

DENGUE IgM ELISA TEST

POSITIVE: 5 (4.03%)

NEGATIVE: 108 (87.09%)

TOTAL

PCR / VIRAL CULTURE

POSITIVE NEGATIVE

1 4
38 70

49 (39.5%) 74 (59.67%)
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Table 7. Accuracy Parameters of Dengue-NS1 Strip Test.

NS1 vs. ELISA (Value in %)
95%CI
NS1 vs. PCR (Value in %)
95%CI
ELISA vs. PCR (Value in %)
95% CI

Sensitivity
20.0

0.5-71.6
20.4

10.2-34.3
2.60

0.06-13.48

Specificity
80.6

71.8-87.5
86.7

78.4-92.7
94.59

86.70-98.51

PPV
4.5

0.1-22.8
43.5

23.2-65.5
20.22

0.51-71.64

NPV
95.6

89.1-98.8
68.6

59.6-76.6
64.81

5504-73.76

LR+
1.0

0.2-6.2
1.5

0.7-3.3
0.47

0.05-4.10

LR-
0.9

0.6-1.6
0.9

0.8-1.1
1.03

0.96-1.11

Where: PPV = Positive Predictive Value, NPV = Negative Predictive Value
LR+ = Positive Likelihood Ratio, LR- = Negative Likelihood Ratio

tive for dengue infection-based PCR/viral culture either had
blood drawn on the second or third day of illness. There
was no significant difference in hemoglobin, hematocrit,
WBC, and platelet counts in patients who had dengue in-
fection (positive PCR/viral culture results) as compared to
culture-negative patients. However, NS I-positive patients
significantly had lower mean initial platelet counts com-
pared to other patients (Table 6).

Compared to ELISA, the sensitivity ofNSI was 20%,
while the specificity was 80%. The positive predictive value
is 4.5%, while the negative predictive value was 95.6%
(Table 7).

Compared to PCR/viral culture, the sensitivity ofNS I
was 20.4%, while the specificity was 86.7%. The positive
predictive was 43%, while the negative predictive value
was 68.5%.

One out of five (20%) ELISA-positive patients were
also positive for dengue infection using PCR/viral culture
(true positive) while four out offive (80%) ELISA-positive
patients had no dengue infection when PCR/viral culture
was done (false positive). Thirty-eight out of 108 ELISA-
negative patients also had positive PCR/viral culture results
(false negative) while 70 out of 108 ELISA-negative pa-
tients had negative PCR/viral culture results (true negative)
(Table 6).

The sensitivity of dengue IgM ELISA test as compared
to dengue PCR/viral culture was computed as 2.6% with
a positive predictive value of20.22%. The specificity was
94.59% and the negative predictive value was 64.81 %.

DISCUSSION

Dengue-NSI has been marketed to provide a rapid
diagnostic tool for dengue infection. Studies have cited a
sensitivity and specificity of 81.5-90.4% and 92.3-100%,
respectively.P:" Since its introduction in 2007, the ac-
curacy of the dengue-NSI has not been fully evaluated
in the Philippines. However, its availability in many local

laboratories and hospitals has made its use more popular
especially for the first three days offever. The accuracy of
dengue-NSI as a screening tool for dengue infection has
not yet been validated in the local setting. Thus, this study
was undertaken to provide physicians with recommenda-
tions on the use of the test.

The most common symptoms of dengue-NS l-positive
and PCR/viral culture positive-patients are fever, cough,
and colds. This shows the importance of early blood
extraction for CBC with platelet count to investigate the
possibility of dengue infection even with a diagnosis of a
benign viral upper respiratory infection.

All patients who were positive for dengue-NS 1 test and
positive for viral culture had blood drawn on the second
or third day of illness. This suggests that there may not
be sufficient viremia in the first 24 h of illness to warrant
dengue tests and that it may be better to draw blood for
dengue tests (i.e., dengue viral antigens) after 48 to 72 h
of the illness. This also advocates that NS 1 antigen test
strips may be more reliable after 48 h of illness instead of
the recommended first 24 h. This may be investigated in
future researches.

There were only four patients who were found to be
positive for ELISA, one of whom was NSI positive. An
explanation for this is that blood for ELISA may have been
drawn too early (4 to 5 days). A blood extraction for a repeat
ELISA for IgM antibodies may persist up to 30 to 90 days.
A second ELISA for dengue antibodies should have been
done in this case. However, most of the patients enrolled
were seen in an outpatient basis and getting a blood sample
30 days after consult was difficult. This may be the subject
of future research.

Patients who had positive dengue-NSI strip test had
significantly lower platelet count early in the disease.
However, this does not translate to true dengue infection.
The relationship between hematologic profiles ofNS 1 test
has yet to be elucidated.

Dengue-NSI antigen strip test was demonstrated in
this study to be more of a specific than a sensitive test to
dengue infection (80.6% as compared to ELISA and 86.7%
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as compared to PCR/viral culture). This suggest that it may
be a useful tool in excluding dengue infection as a diagnosis
(with a negative predictive value of 68.6% as compared
to PCR/viral culture and 95.6% as compared to ELISA).
However, dengue-NSI may not be a useful screening tool
for patients who come to the ED with one-day fever. These
findings are contrary to recent studies but are similar to the
findings that also compared NS 1 and ELISA tests. 13,20 They
also noted NS 1 test to have a higher specificity (100%) than
sensitivity.

Based on this investigation, we recommend that
dengue NS 1 rapid test be utilized only to rule out dengue
infection for patients who come to the ER for fever, cough,
and colds particularly those with fever of 24-72 h duration.
We also recommend that the study be done on the pediatric
population.
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