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ABSTRACT

Dengue, an arthropod-borne arboviral disease is becoming a major public health concern, both in the tropical and
subtropical regions of the world. In view of exponential increase in dengue positive cases reported in 2013, this
study to follow the emerging trends of the disease over a period of five years from 2011 to 2015 was planned. The
laboratory records of clinically suspected Dengue patients from 2011 to 2015 were analyzed retrospectively for the
results of IgM anti dengue antibodies tested by Dengue IgM capture ELISA (MAC ELISA) along with demographic
features, and seasonal variations. A total of five thousand nine hundred fifty (5950) samples from patients suspected
of dengue infection were received and screened for the presence of dengue specific IgM antibodies.1891/5950
(31.78%)of the samples were found to be positive. The association between serum samples and different age
groups was found to be highly significant (p=0.0000).Dengue infection has recently become an endemic disease in
this region occurring annually. In absence of specific treatment and vaccine for dengue fever (DF), early diagnosis
is important in management of infection. This also demands continuous seroepidemiological surveillance for the
timely formulation and implementation of effective dengue control programme. Moreover, serological
crossreactivity with other Flaviviruses was unexpected in Jammu, for their absence.

Key words: Seroepidemiology, Dengue fever, IgM antibody cegtenzyme linked immune sorbent assay(MAC
ELISA), India, Vector.

INTRODUCTION

Dengue virus (DV) is a positive-stranded encapsdld®NA virus of the familyFlaviviridae. There are four
serotypes of the virus referred to as DV-1, DV-2/-B and DV-4[1]. It is transmitted mainly b&edes aegypti
mosquito and also bedes albopictus. All four serotypes can cause the full spectruntlofical illness, ranging
from an asymptomatic or mild febrile illness tosdir dengue fever (DF) to the most severe typdlradss i.e.
Dengue Hemorrhagic Fever (DHF) &Dengue Shock SymérdDSS) [2]. Global epidemiology of dengue is
showing a discernible upward trend in recent yeard the disease is associated with increasing drexyu of
outbreaks. In India first epidemic was experienice{olkata during1963-64. Since then DV infectiomstoccurred
in many places in India [3, 4]. One of the largastbreaks in North India occurred in Delhi in 19%@|lowed by
another in 2003[5]. The South East Asia regioruisently experiencing an upsurge in reported cadengue in a
number of countries, including India, Sri Lanka drtdhiland [6]. Approximately 2.5 billion people agstimated to
be at risk of acquiring dengue infection and 500@® million people are believed to be infected rldwide
annually, with half a million life-threatening irfeéons requiring hospitalization, resulting in apgmately 12,500
to 25,000 deaths (6).Treated DHF/DSS is associitbd3% mortality , while untreated is with 50 Yortelity [7].
Thus, early laboratory diagnosis of dengue virdiedtion is important for management of the casekismoutinely
done by serological tests. This study was desigmethserve the trends of the serologically positiaees of dengue
infection at Jammu, a town of North India from JtdyDecember over the period of five years from122Q015.
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MATERIALSAND METHODS

Before the start of this study permission was takem the Institutional Ethical Committee (IEC), @wnment
Medical College Jammu. In our study, blood sampl¥ese received from the various district hospitatsl also
from out-patient department and wards of medicime @aediatrics specialties of Govt. Medical Cadlegospital,
Jammu, a tertiary care teaching hospital and psitg®f samples was done at Department of Microgigl GMC,
Jammu. Cases with high fever and clinical sympteomggestive of dengue infection (as per WHO crijenare
included in the study. 2 to 3 ml of blood was eoted from each patient by nursing personnel osiplans using
strict aseptic precautions and serum was colleesénty standard methods. Serum collected was téstdgM anti
dengue antibodies by Dengue IgM capture enzymedinkamune sorbent assay (MAC ELISA)(PanbioPty luhjt
Queensland, Australia or kits by National InstitofeVirology, Pune). Briefly, the procedure was daas follows:
125 ul of peroxidase-labelled antidengue monoclonalbardy conjugate was added in the microwell contanin
dengue 1 to 4 antigens (antigen plate), resultmthé formation of antigen antibody complex. Withie min of
addition of conjugate to the antigen plate, 10®f 1:100 diluted serum and control were adde@nother plate
(assay plate) containing antihuman IgM antibodiesg¥ antibodies attached to microwell test stripbe assay
plate was incubated at 37°C for one hour and thashed. After that, 10Ql of complexed antigen conjugate
solution was transferred from the antigen plateaseay plate which was further incubated for oner.hAéter
incubation, the microwells were washed and 10®f tetramethyl-benzidine/ hydrogen peroxide (TMBLO »)
substrate solution was added to each well. Aftemi® of incubation at room temperature, stop sotutvas added
to each well and the colour density of the resi@ymical density) was read within 30 min at the alangth of 450
nm. Patients with positive anti dengue IgM weresidered positive cases for dengue viral infectiéor. the year
2015, depending upon the duration of illness diagnof DV infection was done by demonstration oflN8tigen
(fever <5 days) or anti DV IgM antibodies (fever>5/days).The data was collected, tabulated andysewhl
Pearson’s chi-square test was used as test ofisggrie and p<0.05 was considered significant.

RESULTS

The results have revealed that during five yeatt®ftudy period, a total of 5950 serum sampleg wramined. It
was further found that 1891/5950 samples wereipedibr IgM antibodies thus giving a positivity eadf 31.78%.
The seasonal trend of the dengue fever for the Imohfuly to December in the successive years @flZD15 is
shown in Table-1. The state of Jammu and Kashnsrth@ provinces for administrative purposes, Janamd
Kashmir. Jammu province has ten districts undejuiisdiction and district wise distribution of sen samples is
depicted in Table- 2. Sex wise distribution of #eum samples is shown in the Table- 3 and no @éEoTwWas
found between sex and year of serum sample caleti>0.05).

The serum samples were further analyzed on thes loisaige where it was found that 87.6% (1657/18d1the
serum samples belonged to age grdiffyears. This association between yearly serum leangmd different age
groups was found to be highly significant (p=0.0000

DISCUSSION

Dengue is one of the most important emerging puisialth care problem of tropical and sub tropiegiion and in
the last decade, a regular occurrence with periopgurges has been noted [8] in most parts of Idiaur study,
an increase in number of dengue patients has hessrved in year 2013 and 2015. Maximum seropasitives
reported in the year 2013 i.e.36% followed by 16.9%4he year 2015. The dengue positive cases sezr to be
on the lower side in the year 2011,2012 and 2014rdg few cases were reported i.e., 4.5%,3.5%a28%.
respectively.

In the current study, 31.78% samples were seradlgipositive for dengue infection while Ekta etaported a
slightly higher rate of 44.56% of seropositivity iheir study. Other studies associated in Indianfidelhi and
Gwalior reported much higher seropositivity rateghe tune of 95%, and 65% respectively [9, 10]wkleer the
results of present study are in agreement withudystrom Brazil, which also reported a seropostyivif 30% [11].
The higher seropositivity in other studies couldbest explained because of the heavy load of nugrdtoating
population from dengue endemic states of India higther dengue virus activity resulting into highrate of
transmission. Another factor which could contribtdenhigher rates of transmission could be temposasiters for
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construction workers who do not have adequate vsateply and are forced to store water for conswacas well
for human use which could act as breeding grouodthe mosquitoes.

However, dengue was hypoendemic in the Jammu pewespite the fact that the climate of Jammunisdeable
for growth and spread of virus. Three plain dis¢riof Jammu province Kathua, Samba and Jammu retffjeistate
of Punjab and climate is similar in both the regioBDistrict wise distribution of seropositive saegpkhow a clear
trend of more number of cases from these thre@alstin comparison to the rest of districts of damprovince
which usually have a hilly terrain. Dengue infentis no more an urban area infection but it hasciéfd the rural
areas also as positive samples were foundedopresent in patients residing in rurataa also. Human
migration patterns disperse vectors and virusebénnew areas. Further, the rise found in the 26843 may be
partially attributed to the rapid unplanned urbatitm with unchecked construction activities andmpsanitation
facilities contributing fertile breeding grounds fmosquitoes. It is also true that an increaséénalertness among
medical fraternity following the initial epidemida North India and the availability of diagnosticots in the
hospital have contributed to the increased detectfacases.

A monthly distribution of the cases in the curretidy shows an increase from the month of Septemieards
which concurs with other outbreaks in India [12}. dorrelate the seasonal variation of the diseasalysis of the
data on monthly basis was done. A gradual incréasmses was noticed from August with a peak inoet,
during the study. The correlation between occumesfadengue and monsoon season is clearly evidehts study
and is further supported by similar findings fronelll, Ludhiana, Chandigarh and Karachi [12-15]miay be
because this season is very favorable for highdimgeof the vector, that idedes aegypti. This seasonal outbreak
of disease transmission is very important at léeal for effective control measures and that pnéive measures
against dengue infection should come into full gyauring water stagnation periods after the initalts of
rainfall and at the end of monsoon.

Fig 1.Distribution of positive and total serum samples on an yearly basis
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Tablel: Year and month-wise Distribution of the collected samples from 2011-2015

Yeal | July | Aug | Sep Ocl Nov Dec Total

2015| 0(1)| 3(37) 26(166)| 80(339) 8(127) 0(22) 119206
2014 | 0(5)| 0(15)| 0(26) 0(18) 1(11) 0(2 1(77)
2013 - 0(16)| 213(766) 1186(3668) 109(680) 7(29) 217891)
2012 | 0(8)| 0(41) 2(70) 4(47) 1(34) 0(0 7(200)
2011] 0(©)| O 0 0(18) 4(42) 0(29)  4(90)
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Table2: District-wise distribution of dengue casesin Jammu Province

Year | Jammu| Sambh Kathuh Udhampur Réasi Podnch RanBajouri| Doda| Kishthwal

2015 | 77(474) 7(36) | 20(84)] 2(26) 3(18)  1(8) 1(6) @2 | 3(18) | 12) 117(692)
2014 | 1(77) | - - - - - - - - - 1(77)
2013 | 1265 | 405 | 56(190)| 8(33) 6(22) 5(10) | 6(13) 9(15)| 2(1p) 0(5) 62(891)

(3387 | (1201

2012 | 7(200) - - - - - - - - 7(200)
2011 | 4(90) - - - - - - - - - 4(90)
Table3: Year & Sex-wisedistribution of dengue cases
Year | Male Female Total
2015 | 90 (469) 27 (223) 117(692)
2014 | 1(43) 0(34) 1(77)
2015 | 1350(316C | 412 (1731 | 1762(4891
2012 | 4(116) 3(76) 7(200)
2011 | 2(55) 1(35) 4(90)
Chi-square (3 = 1.952
Df=4
p = 0.7445
Fig.2 Distribution of cases on the basis of sex
sex-wise distribution of dengue cases
H Male
M Female

Table 4: Distribution of the dengue Positive cases on the basis of age& year

Year | 0<12yrs| >12 and aboveg Total
2015| 35 82 117(692)
2014 0 1 1(77)
2013 | 198 1564 1762(4891)
2012 0 7(200) 7(200)
2011 | 1(3) 3(87) 4(90)
Chi-square (3 = 37.02
Df=4
p = 0.0000

Sex wise analysis revealed a male predominance&hwhiconsistent with observations in other Inditudies [16,
17]. Males are associated with more outdoor aétiwiteading to increased proneness to mosquitodbiting the
day time. Our study revealed that only 12.37% (28b4) children below the age of 12 years were dotmbe
positive and majority of the cases were preda age group beyond 12 years. Theserfgglare consistent
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with other Indian studies, as most of the otheidndtudies have reported 12 to 45 years as thé affested age
group [16-18]. On the contrary, several internaiostudies, dengue has been reported to mainlyiatpie public
health problem for example a study from Cambodidhér reported large number of pediatrics admisgmn
dengue fever in a National Pediatric Hospital [19].

The main limitation of the current study was thlitthe serum samples were collected from the gavemt

hospitals / institutions .So, the patients goingtiwate hospitals or private practioners could Ietincluded in the
study for the obvious reasons. Thus it woulgheeinent to admit that the trends of dengue favéhis study may
not be truly representative of the Jammu province.

CONCLUSION

Dengue continues to be a global challenge as puigdalth problem, both in underdeveloped and dewrdop
countries. There is no available antiviral therapg management is mainly supportive. Early deteatioDF can
help to reduce morbidity and mortality especiatlypHF and DSS cases. Thus, tests to detect NSdeangind IgM
antibodies should be available at primary healthters, so that cases can be diagnosed early asdptioperly
managed. Also, implementation of vector contrchtegies is essential to prevent such outbreaks. vitli also be
beneficial in controlling the other mosquito bordiseases like Chikungunya, Japanese Encephalist Wile,
Zika, Yellow Fever encephalitis etc and even thetseborne parasitic disease like Malaria and Kilar
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