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3INTRODUCTION year 2002, have been estimated due to dengue fever .
Dengue fever has emerged as a major public health 
problem across the world in terms of health-cost, Dengue fever is a febrile illness caused by one of four 
morbidity and mortality. It is endemic in more than one antigenically different serotypes of dengue viruses 
hundred countries in tropical and sub-tropical regions of (DEN-1, DEN-2, DEN-3 and DEN-4), which are the 
the globe. According to World Health Organization members of Flaviviridae family. It is mainly transmitted to 

1 4(WHO) , two-fifths of world’s population (i.e. 2500 million humans via bite of Aedes aegypti mosquito . Infection 
peoples) are now at risk for dengue, and annually with a dengue virus may be clinically in-apparent or may 
approximately 50 million new cases of dengue fever (DF) be present as a non-specific febrile illness, classical 
occur worldwide with 500,000 cases of dengue dengue fever, dengue hemorrhagic fever (DHF) or 
hemorrhagic fever (DHF) requiring hospitalization every dengue shock syndrome (DSS). Although mild dengue 
year and mortality rate of 2.5%. There is a dramatic disease and classical dengue fever contributes more 
increase for global prevalence of dengue fever in recent than half of the total public health burden of dengue-

5decades particularly in Americans, Western-Pacific and associated illness , more serious manifestations of 
2

South-East-Asia . Based on data from 112 national vital dengue hemorrhagic fever and dengue shock syndrome, 
6registration systems, 12,000 deaths in Southeast Asia, provide major impetus for efforts to prevent infection . In 

4,000 in Western-Pacific and 2,000 in America for the Pakistan, first outbreak of dengue fever was reported in 
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ABSTRACT… Background: Dengue fever (DF) has emerged as a major public health problem across the world in terms of health cost, 
morbidity and mortality. Objective: The objective of our study was to determine frequency of seropositive dengue virus infection by using 
enzyme immunoassay (EIA) test in patients with probable dengue infection at a tertiary care hospital of Hyderabad. Design: This cross-

st stsectional, observative , hospital-based study. Setting: Liaquat University Hospital Hyderabad.  Period:  1   June 2010 to 31   December 2010. 
Methods: Patients presenting with acute febrile illness (i.e. documented fever of > 38˚C), skin rashes with or without bleeding manifestations 
(petechiae, epistaxis, hematemesis, menorrhagia or malena) plus cytopenias (leucopenia and / or thrombocytopenia) on peripheral smear 
examination, were evaluated for probable dengue virus infection. Serologic diagnosis has been carried out by using enzyme immunoassay 
(EIA) test with differential detection of IgM and IgG. Results:  Out of 340 cases who fulfilled WHO criteria of probable dengue fever, 
152(44.70%) were enzyme immunoassay (EIA) test reactive, while 188(55.29%) EIA non-reactive. The primary dengue infection was found in 
102(67.10%) patients and secondary infection in 50(32.89%). Among both groups, males were predominantly affected. Majority of patients 
were hospitalized during the month of October. In addition, large number of patients aged between 13-35 years. Only two patients expired due to 
dengue shock syndrome and they were suffering from secondary dengue infection. Case fatality rate was 0.3% in our study. Conclusions: On 
conclusion, early detection of primary and secondary dengue virus infections via enzyme immunoassay (EIA) being important, as it is simple 
and rapid diagnostic tool having high sensitivity. This is especially valuable in alleviating psychological fear, disease-progression and mortality 
associated with dengue fever epidemics.
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7 transfusion of blood or blood products (e.g. plasma or 1994, followed by another epidemic in 2005 . Further 
intravenous immunoglobulins) in the previous six outbreak occurred in upper parts of Punjab during 2003, 
months, hematological malignancies and bleeding in-addition to sporadic cases discovered at Rawalpindi-
disorders.Islamabad, Peshawar, Jhelum, Abbottabad, Mangla and 

8Haripur . The largest outbreak has occurred in Karachi 
9 Patient were labelled as probable cases of dengue fever during 2006, causing maximum mortality , and this was 

according to WHO criteria; acute febrile illness with two associated with co-circulation of DEN-2 and 3 
10 or more of the following manifestations; headache, retro-genotypes . The enzyme immunoassay (EIA) test has 

orbital pain, macular or maculopapular rash, myalgias, demonstrated 100% sensitivity for rapid serological 
arthralgias, bleeding tendencies (like petechiae, diagnosis of dengue fever showing results up to fifteen 
epistaxis, menorrhagia, hematemesis or malena), minutes, and able to distinguish between primary and 
leucopenia, thrombocytopenia and positive serology for secondary dengue virus infections through separate 
dengue-specific IgM antibodies in venous blood samples determinations of IgM and IgG antibodies. 
drawn five or more days after onset of fever or 
occurrence at same location and time as other confirmed This study was important in context of Hyderabad, where 
cases of dengue fever. dengue fever outbreak has emerged especially after 

rains and floods. Furthermore, majority of patients have 
Sample Collectionpsychological fear of death from hemorrhagic 
Serum samples were drawn from all enrolled patients at complications of the disease. The objective of our study 
the time of admission in medical wards. Acute phase sera was to determine frequency of seropositive dengue virus 
were collected after five days of fever onset according to infection by using rapid enzyme immunoassay (EIA) test 
WHO criteria for serologic diagnosis of dengue fever in patients with probable dengue fever at a tertiary care 
using rapid enzyme immunoassay (EIA) test with hospital of Hyderabad. In dengue endemic areas like 
differential detection of IgM and IgG antibodies. We have Hyderabad, rapid serological diagnosis is of paramount 
not taken convalescent phase sera, being taken 7-21 importance in order to plan preventive measures against 
days after first sample.dengue fever. 

Enzyme Immunoassay (EIA) TestPATIENTS AND METHODS
The enzyme immunoassay (EIA) test is a qualitative This cross-sectional, observational, hospital-based 
membrane based immunoassay for rapid detection of study has been conducted at Liaquat University Hospital 
dengue-specific antibodies in whole blood or serum. This Hyderabad from 1st June 2010 to 31st December 2010. 
device consists of IgM and IgG components, being The local Ethical Committee of the Institute approved the 
coated with ligand anti-human IgM and anti-human IgG study protocol and all patients gave written and informed 
antibodies respectively. consent.

During this test, a drop of serum reacts with dengue Study Population
antigen-coated particles (DEN-1 to DEN-4) in test strip We approached all patients with 13 years or elder, being 
made of nitrocellulose membrane. This mixture then presented in medical wards of Liaquat University 
migrates on the top of nitrocellulose membrane Hospital Hyderabad, with acute febrile illness (i.e. 
chromatographically via capillary action and being documented fever of > 38˚C) with or without bleeding 
captured by lines of either anti-human IgM or IgG manifestations (petechiae, epistaxis, menorrhagia, 
antibodies, hence forming a visible band at specific hematemesis or malena) plus cytopenias (leucopenia 
region. In-addition to anti-IgM and IgG lines, a central line and or thrombocytopenia) on peripheral blood film 
was also included to ensure test validity.  The results examination. Patients were not eligible for the study if 
were graded as reactive (with visible band) and non-they had fever lasting longer than two weeks, an 
reactive (without band). In non-reactive cases, test has immunization in the preceding 48 hours, history of 
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been repeated after 3-5 days of first serum collection (i.e. days of fever onset, where as 36(23.68%) of patients 
within 12 days of fever onset). demonstrated its positivity after 3-5 days (i.e. within 12 

days of fever onset) later on repeated testing. 
The results of test were interpreted as; since IgG cut-off 
was set to detect secondary and not primary dengue In EIA reactive group, primary dengue virus infection was 
infection, hence primary dengue virus infection was found in 102(67.10%) patients and secondary infection in 
defined by a visible IgM band without visible IgG band, 50(32.89%). There were 101(66.44%) males and 
while secondary dengue infection was defined by a 51(33.55%) females with M to F ratio of 1.98:1. Majority 
positive IgG band with or without positive IgM band. A of patients were hospitalized during the month of October 
negative result was defined by absence of both IgM and 107(31.47%), followed by November 73(21.47%) and 
IgG bands (only control line visible). Other supportive December 69(20.29%). This has been shown in table 1.
laboratory investigations for dengue fever patients 
include; complete blood count (CBC), hematocrit, thick 
and thin blood film for material parasites, serum 
aspartate aminotransferase (AST), blood culture or 
typhidot test in selective cases. The bleeding, clotting 
and prothrombin times, platelet counts, urinary fibrin-
degradation products (FDPs) and plasma fibrinogen 
levels in those with bleeding manifestations.  

Management for study group
All patients with probable dengue virus infection were 
treated by adequate hydration in the form of oral and 
intravenous fluids. Acetaminophen (paracetamol4-6 
tablets daily) has been prescribed for headache, fever, 
myalgias, arthralgias. Patients having dengue 
hemorrhagic fever (DHF) and dengue shock syndrome 

In-addition, large number 113(74.34%) have presented 
(DSS) were immediately given intravenous fluids and 

between ages 13-35 years. Amongst clinical features, all 
blood transfusions. Platelet transfusions were given to 

of our patients have presented with fever, followed by 
pat ien ts  w i th  ac t ive  b leed ing and severe  

headache and myalgias. Abdominal pain was the least 3thrombocytopenia (platelet counts < 20,000 cells/mm ). 
common symptom. Furthermore 31(20.39%) patients 
have been given platelet transfusions mainly due to 

Data Analysis
active bleeding or thrombocytopenia. Out of 31 patients 

Data was recorded and analyzed by SPSS version 11.0. 
being transfused platelets, 24(77.41%) had secondary 

Relevant descriptive statistics such as mean, frequency 
dengue infection while 7(22.58%) with primary dengue 

and percentages were calculated for data presentation. 
infection.

RESULTS A total of 188(55.29%) patients with suspected dengue 
A total of 350 patients have been enrolled as suspected virus infection were found to be EIA non-reactive. Out of 
dengue fever, and 340 fulfilled WHO criteria of probable these, 128(68.08%) were males and 60(31.91%) 
dengue virus infection. Amongst 340 cases, females with M to F ratio of 2.13:1. Also in this group, 
152(44.70%) were enzyme immunoassay (EIA) test large number 134(71.27%) had presented between ages 
reactive, while 188(55.29%) EIA non-reactive. 13-35 years.

Out of 152 EIA reactive cases, 116(76.31%) of patients In addition, 27(14.36%) patients had received platelet 
have shown acute phase sera being positive after five 
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from August to November. This is quite similar to our 
study showing peak incidence of dengue fever from 
August to December and hence necessiating effective 
pesticide spray after rains and floods. The severity of 
dengue virus infection among different sexes has been 
reported in few hospital-based studies. Studies from 

13 14 15
Pakistan , Bangladesh  and India  have shown 
predominancy of males. The results of present study 
clearly demonstrated twice number of males than 
females in clinically proven dengue infections. The 
lowered rate of infections among females could be due to 
illiteracy and minimum exposure to this vector-borne 
disease. The presented data of our study has shown 
predominant involvement of young adults between 13-35 
years by dengue virus infection. This is quite similar to 

13,16local studies from Karachi  as well as studies from 
17,18

other endemic regions . Similarly case-fatality rate was 
also more common among this age groups. This finding 

13is consistent with a local study from Karachi . The 
increased incidence and case-fatality rate of dengue 
fever among young adult males have focused for 
successful planning of public health programmes.

In our setup, diagnosis of dengue virus infection is 
primarily based on serology via detection of dengue-
specific antibodies. Serological tests available for 
dengue fever include; hemagglutination inhibition (HI) 
assay, enzyme immunoassay (EIA) test and enzyme-
linked immunosorbent assay (ELISA). The enzyme 

transfusions. Only two patients expired due to dengue immunoassay (EIA) test is a commercial kit which 
shock syndrome and they were suffering from secondary incorporates four recombinant proteins from DEN 1 to 
dengue infection. Case fatality rate was 0.3% in our DEN 4. It detects both IgM and IgG antibodies within 
study. The details of clinical and laboratory parameters of fifteen minutes and thus help in differentiating between 
both EIA reactive and non-reactive groups with probable primary and secondary dengue infections.
dengue virus infection have been shown in table II.

During this study epidemic, we lacked the facility of 
DISCUSSION specific diagnostic test for dengue virus isolation by cell 
Dengue is the most prevalent mosquito-borne viral culture and polymerase-chain reaction (RT-PCR) in our 
disease. It is estimated that over 50 million dengue virus region. The dengue case detection were mainly based on 

11
infections occur each year throughout the world . IgM antibody only which was performed at the end of first 
Symptomatic dengue virus infections can present with a week. No paired sera samples were selected, although 
wide range of clinical manifestations, from a mild febrile IgM titers had been raised enough to be detected on 

12
illness to a life-threatening shock syndrome . seventh day. However, the possibility of missing few 

cases cannot be excluded. 
9,13According to previous studies , maximum number of 

patients with dengue virus infection were hospitalized 
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virus infection were young, adult males, who presented 
with history of fever, Hence early detection of primary and 9. Khan E, Siddiqe J, Shakoor S, Mehraj V, Jamil B, Hassan 

R. Dengue outbreak in Karachi Pakistan, 2006: secondary dengue virus infections via enzyme 
experience at tertiary care center. Trans R Soc Trop immunoassay (EIA) being important, as it is simple and 
Med Hyg 2007;101:1114-9.rapid diagnostic tool having high sensitivity. This is 
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An excellent man; 
he has no enemies; 

and none of his friends 
like him.

Oscar Wilde
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