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ABSTRACT

Introduction: Dengue fever is a major public health problem worldwide. The 2011 revised World Health Organization (WHO)
guidelines have emphasized on early diagnosis and intervention to reduce the case fatality rate due to dengue fever. Rapid
diagnostic tests like NS1 antigen assays have improved the detection of cases in early clinical phase of illness but its role as a
predictor of severe dengue infection is not very clear. Aim: To evaluate the utility of NS1 Ag assay as an early diagnostic
marker and predictor of severe dengue infection. Materials and Methods: All age groups (0-60) A total of 426 clinically
suspected Dengue cases were screened for Serological markers NS1 a g diagnosed and confirmed with dengue fever at a
tertiary care Osmania General hospital Hyderabad during the period March —October 2015, were reviewed retrospectively from
hospital case records as per the revised WHO guidelines for dengue fever. The diagnosis was confirmed by NSlantigen-based
ELISA test. The data was analyzed using SPSS 16.0 statistical software. After collecting all the data, all the variables were
summarized by descriptive statistics. Results: Among the total study, 132 samples were screened for detection of NS1 Ag.
Among them 35 (26.5%) cases were positive. In which more number of cases were shown only dengue fever 34 (25.7%) and
only one case showed severe dengue fever. In the present study, A total of 144 patients belongs to age group 20-29 yrs. The
present study showed more seropositive cases were identified in 20-29 yrs age group. In this study males (57.7%) are more
commonly affected compared to females (42.3%). Conclusion: NS1 Ag assay is a useful early diagnostic marker for dengue
fever but cannot be used as an early predictor of severe dengue infection. The criteria for admission in hospitals of cases of
dengue fever should be based on clinical warning signs rather than positive NS1 Antigen test.
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family Flaviviridae and the genus Flavivirus [1]. It is
transmitted by the bite of female mosquitoes mainly of
Species Aedes aegypti and to a lesser extent, A.albopictus
[2]. According to WHO estimates 390 million Dengue
infections peryear, of which 96 million manifests
clinically. The prevalence of Dengue, estimates that 3900
| Nandhitha. A million people, in 128 countries, are at risk of infection
with Dengue viruses [3].
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changed over almost past six decades in terms of prevalent
strains, affected geographical locations and severity of
disease[4]. The seasonal trend is observed during post
monsoon season i.e, September-october[5]There are five
serotypes of the virus distinguished on the basis of
antigenicity. First four are DENV-1, DENV-2, DENV-3
and DENV-4 while the fifth type was announced in 2013

[6].

As the initial symptoms of Dengue mimic those of
Malaria, Typhoid and Leptospirosis, which are endemic in
our country, availability of a rapid and differential
diagnosis at an early stage of infection is of utmost
importance for better patient management. As there is no
specific anti viral treatment and effective vaccine available
, Laboratory diagnostic methods play an important role for
early confirmation of infection that include virus isolation,
detection of viral genomic sequence, detection of viral
Antigen(NS1 Ag) and Antibodies IgM and 1gG or a
combination of these techniques [7,8].

For long time detection of dengue specific
antibody has been main stay of diagnosis of dengue
infection but time required for appearance of Ig M
antibody is approximately 4 -6 days. The role NS1 Ag for
early detection of dengue infection is currently being
evaluated by many investigators without requirement of
paired sera.As the NS1 antigen is detectable in blood from
day one after onset of fever and has long half life in blood,
its assay is an effective tool for early diagnosis so as to
avoid complications of dengue [9].

Efficient and accurate diagnosis of dengue is of
primary importance for clinical care (i.e. early detection of
severe cases, case confirmation and differential diagnosis
with other infectious diseases), surveillance activities,
outbreak control, pathogenesis, academic research, vaccine
development, and clinical trials.

Laboratory diagnosis methods for confirming
dengue virus infection may involve detection of the virus,
viral nucleic acid, antigens or antibodies, or a combination
of these techniques. After the onset of illness, the virus can
be detected in serum, plasma, circulating blood cells and
other tissues for 4-5 days. During the early stages of the
disease, virus isolation, nucleic acid or antigen detection
can be used to diagnose the infection. At the end of the
acute phase of infection, serology is the method of choice
for diagnosis.

A range of laboratory diagnostic methods has
been developed to support patient management and disease
control. The choice of diagnostic method depends on the
purpose for which the testing is done (e.g. clinical
diagnosis, epidemiological survey, vaccine development),
the type of laboratory facilities and technical expertise
available, costs, and the time of sample collection.

ELISA detected NS1 antigen have demonstrated
its presence at high concentrations in the sera of DV
infected patients during the early clinical phase of the

disease even before seroconversion. The detection of
secretory NS1 protein represents a new approach to the
diagnosis of acute DV infection [10].

NS1 Ag levels varies from 0.04 — 2 pg /ml in
acute-phase serum samples, to only 0.04pg/ml or even less
in convalescent phase serum [10] It is detected from day 1
upto day 9 to 18 after the onset of fever. The dengue
NSlantigen was not found in patients with Japanese
encephalitis virus or yellow fever virus infections thereby
implying that there is no cross-reaction of dengue NS1
protein with those of other related flaviviruses

NS1 antigen is present in the serum in the early
phase of infection. However patients that present late in the
course of infection may have undetectable levels of
NSlantigen. Dengue IgM antibodies are usually present
following 2- 5 days of infection and by combining the
results of dengue NS1 antigen and IgM antibody testing,
accurate diagnosis during acute presentation is achieved.
NS1 antigen detection is reported to be sensitive as well as
highly specific and have shown that higher NS1 antigen
levels on day 3 of infection were associated with lower
platelet counts [6].

The present study was conducted in the
Department of Microbiology, Osmania General Hospital,
Hyderabad.

Study design

It is Prospective cross sectional study and total
size of the population is 426 and duration of this study is 8
months.

Nature of Study population

All Dengue fever suspicious cases defined
according toWHO suggested case classification as Dengue
fever, Dengue Hemorrhagic fever & Dengue shock
syndrome were enrolled into the study.The serum samples
comprised of both acute and early convalescent phase
depending on the reporting time of the patients. Acute
phase serum samples were collected from patients who
reported < 5 days of fever in whom NS1 ag assay was
done.

Inclusion criteria

Febrile patients admitted in medical and pediatric
wards of Osmania General Hospital. Patients of all age
groups clinically diagnosed as having DF.

Exclusion criteria

Febrile cases with definite source of infection (eg.
respiratory, UTI, Meningitis) as per available clinical and
Laboratory data. The following patients were excluded,
History of bleeding tendency since birth, Patients with
thrombocytopenia and no fever, patients with fever of
more than 2 weeks duration and other conditions that cause
TCP like Autoimmune connective tissue disorders, ITP,
Malignancy.
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Data collection

Approval of the Institute’s Ethics Committee was
obtained to carry out the study. Informed consent was
obtained from each patient. Information on demographic
features and symptoms of the patients were collected by a
structured questionnaire.

Sample collection and storage

2-3 ml of wvenous blood was collected
underaseptic precautions in vaccutainers with no additives
and kept at room temperature for 30 min to clot. Serum
was separated by Centrifugation and transferred to aliquots
and stored at -20 until tested.

Laboratory methods

EDTA blood samples were collected and
Hematological parameters were detected in all samples
using automated cell count analyzer which were confirmed
by peripheral blood smear examination. All the acute phase
serum samples were detected for NS1 ag using the
Commercially available kit (Panbio Dengue Early Elisa
Kit).

Table 1: Distribution of study population

RESULTS

A total of 426 clinically suspected Dengue cases
were screened for Serological markers NS1 Ag at Osmania
General Hospital, Hyderabad during the period March —
October 2015.In the present study, total of 426 clinically
suspected cases, Among them 147 (34.5%) case were
seropositive cases (Table.1). In the present study, a total of
144 patients belonged to age group 20-29 out of 426
patients reported. The present study showed more number
of cases was reported in males than woman. In the present
study, more seropositives cases (36%) were identified in
20-29 yrs agegroup (Table 3). More no. of males (39.4%)
was affected than females (27.7%) with ratio of 1.36:1 that
belonged to age group 20-29 yrs. (Table 4). In the present
study, DF was noticed in higher no. of patients (95.3%)
than DHF which was observed in only 4.7 % of cases.
(Table 6). Present study revealed that out of 132 samples
that reported with fever < 5 days duration NS1 Ag Elisa
was done and 35 samples were seropositive accounting to
26.5%. Among them 25.7 % of DF and 0.7 % of DHF were
identified using NS1 ag assay (Table.7).

Total no.of samples No. of Seropositives Percentage
426 147 34.5 %
Table 2: Age profile of study population (n= 426)
Age (yrs) No. of cases Percentage %
0-19 112 26%
20-29 144 34.2%
30-39 67 15.4%
40-49 49 11.5%
50-59 27 6.3%
>60yrs 27 6.3%
Table 3: Age groups of seropositive Dengue cases n= 147
Age groups (yrs) No. of positives percentage (%)
0-19 41 27.8
20-29 53 36.05
30-39 24 16.3
40-49 16 10.8
50-59 8 5.44
>60 5 34
Table 4: Total Sex wise distribution of study population.
Males Females Total
246(57.7%) 180(42.3%) 426
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Table 5: Age with Sex wise distribution of Seropositives

Age gp (yrs) Total males Serppositives (%) Total Females Serppositives(%o)
0-19 61 29 (47.5%) 51 12(23.5%)
20-29 85 36(42.3) 59 17 (28.8%)

30-39 44 15 (34) 23 9(39.1%)

40-49 27 9(33) 22 7(31.8%)

50-59 15 4(26.6%) 12 4(33.3%)

>60 14 4(28.5) 13 1(7.7%)
TOTAL 246 97(39.4) 180 50(27.7%)

Table 6: Dengue category classification of study population

Category Total cases Seropositives (%)
DF 410 140 (95.3)
DHF/DSS 16 7(4.7%)
Table 7: Detection by using NS1 ELISA
Duration of Fever | Samples Screened Total NS1 positives | DF DHF/DSS
<5 days 132 35 (26.5%) 34(25.7%) 1 (0.7%)
DISCUSSION of positivity 81.2% when only IgM ab was detected.

Dengue fever is a major public health problem
with high morbidity and mortality. The revised World
Health Organization dengue fever guidelines 2011 have
emphasized the need for early diagnosis and treatment to
reduce the mortality due to severe dengue infection [11].
The classical methods of confirmation of diagnosis are
virus isolation, serotype identification, antibody detection
tests (IgM and 1gG MAC-ELISA), haemagglutination
inhibition or neutralization tests but all these tests are time
consuming and do not help in the confirmation of
diagnosis at an early stage of illness [11]. The serological
diagnosis by IgM/IgG MAC ELISA has been the most
common method of confirmation of dengue fever and has
sensitivity and specificity of approximately 90% and 98%,
respectively but the problem is that it is only detected in
the convalescent phase of illness. With the advent of NS1
antigen assay, there has been unprecedented rise in early
diagnosis of dengue fever as it develops during the acute
phase of illness (0-7 days) and is emerging as a suitable
option for dengue diagnosis in the first week of illness with
high sensitivity and specificity [12].In the present study
about 36% of cases were affected with dengue fever who
mostly belonged to younger age group 20-29 yrs. These
studies correlated with previous studies [13,14]. In the
present study Dengue fever cases were more common. Our
results similar with previous studies [15,16]. No case with
Dengue shock syndrome was noticed and no mortality was
reported. Saraswathy MP et al.,has suggested that
continuous scrutiny of warning signs can prevent
development of DSS [17]. In the present study serum
samples that grouped into 3 categories according to the
days of fever, NS1 Ag detection was noticed in 26.5% of
cases who reported during acute phase of illness i.,.e <5
days. Our results correlated with above studies,
howeverDharitri Mahapatra et al 82 observed highest rate

Further, study done by Anithachakravarthy et al 118
reported highest rate 39.7% among NSlag seropositives.
These results correlated with previous studies studies done
by Shiran Ajith Paranavitane et al and Nishant Hussain et
al recoreded highest NS1 detection rates of 53.5 % , 66.6%
,32.7 % respectively [18,19]. The total seropositivity rate
in the present study was 34.6% which is in concordance
with other studies done by Anagha G Kanikar et al,
Basavaraju Janardhana Raju et al where 38.5%,
30.6%,37.5% seropositivity was recorded [20, 21].

In our study the diagnosis of dengue fever was
confirmed by NS1 Ag test in 26.5% cases and among them
majority of the cases was detected in the acute phase sera
in the first week of illness. The NS1Ag test was a useful
early diagnostic marker for dengue infection in acute phase
illness in primary and secondary dengue infection in this
study as has been reported with few previous studies [22-
24]. The detection of specific IgM by MAC-ELISA is still
used as the diagnostic technique but the main disadvantage
being it is usually positive during the convalescent phase
of illness and as a result a large number of cases go
undetected during the acute phase of illness as suggested in
the previous studies [25-28]. NS1 antigen assay is a useful
tool in the diagnosis of dengue infection in the early phase
of the disease but it is not clear whether they can be used
as an early predictor of the severity of the disease [10,15].
Libraty et al., in their study showed a very high
concentration of NS1 antigen during early phase of illness
in patients with severe dengue infection and used as an
early diagnostic marker for severe dengue infection [29].
However, in our study the predominant mode of
presentation of different age groups who were NS1 Ag
positive was non-severe dengue infection. The sensitivity
of detection of NS1 Ag test in non-severe dengue infection
was good. The demerit of NS1 Ag assays are that they are
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unable to distinguish the serotype of the dengue virus
causing infection. Real time and nested RT-PCR is fast
becoming the method of choice as it enables rapid
detection, serotype identification, as well as viral RNA
quantification which are 80-90% sensitive and >95%
specific [30].

In our study, there was an increase in early
detection of dengue infection with the help of NS1Ag rapid
diagnostic test, but we also witnessed traumatized and
panic-struck parents putting unnecessary pressure on the
treating physicians for hospitalization in different age
group patients who were NS1 Ag test positive. Hence, the
real need of the hour especially for the treating physicians
is to recognize the early warning signs in children with
dengue fever and it should remain the only indicator for
admission rather than positive results in rapid diagnostic
tests like NS1 Ag assay. It is also important for the treating
physicians to counsel the panic struck parents and educate
them regarding home care treatment and identification of
symptoms and danger signs and bring the child to
immediate medical attention should the need arise
especially during endemics.

Limitations
There are several limitations to the present study.
The study is retrospective analysis of dengue fever cases
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