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Abstract

Background: Dengue virus infection is one of the major global public health problems. The infection usually
occurs with clinical manifestations ranging from an asymptomatic or mild febrile illness as classical dengue fever
to the potentially life-threatening illness, dengue hemorrhagic fever and dengue shock syndrome. The objective of
the current study was to observe the frequency and diagnosis of primary or secondary dengue viral infection
among individuals in Lahore city, Pakistan.

Methods: Study subjects were identified for the presence of dengue diagnostic markers including NS1 antigen,
IgM and IgG antibody. The dengue specific antigen NS1 was detected by immonochromatography, while dengue
specific antibodies (IgM and IgG) were measured through ELISA.

Results: Total 98 (56%) out of 175 febrile cases were found infected by dengue virus. From total 98 confirmed
dengue cases, NS1 antigen was detected in 59 (60.20%), IgM antibodies were present in 74 (75.51%) and IgG
antibodies were detected in 40 (40.81%) individuals. Statistical analysis reveals correlation of NS1 antigen and
IgM antibody among dengue patients with significant P-value (P < 0.01). Results indicated that 58 (59%) were
infected by primary infection and 40 (41%) were infected by secondary infection. The most effected age group was
21-30 years (51.02%) and least effected age group was <10 years (3.06%). Males were observed higher in number
61 (62%) as compare to females 37 (38%). Overall, the frequency of dengue virus infections were 56% among
undifferentiated febrile patients in Lahore city, Pakistan.

Conclusion: Dengue is found endemic in city population with increased incidence in monsoon and post monsoon.
Constant vigilance of patients and dengue vector control awareness programs among public and health care
officials could support in combating dengue.
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1. Introduction

Dengue fever is also known as bone break fever caused by dengue virus. Antigenically, comparable but different
four serotypes of dengue virus can be transmitted to humans. Commonly found serotypes in Pakistan are DENV-2
and DENV-3, other types DENV-1 and DENV-4 are less common (Fatima et al., 2011). The genus of the virus in
Flavivirus and family is Flaviviridae. Major source of dengue virus transmission is Aedes aegypti (A. aegypti) an
arthropod (Murray, Quam, & Wilder-Smith, 2013). A mosquito born viral infection know as dengue fever has
spread rapidly all over the world. One half inhabitants of world are now at risk. Suitable climate for its vector is
tropical and subtropical (Dupont-Rouzeyrol et al., 2015; Gubler, Ooi, Vasudevan, & Farrar, 2014).The prevalence
of dengue has been increased globally in recent decades. About 50-100 million people are infected by dengue
every year and at least 25000 people are dead by this disease worldwide (Wilder-Smith & Schwartz, 2005).
Dengue is now an epidemic in more than 100 countries. First outbreak of dengue in the Pakistan have been
reported in Karachi in 1994 (Humayoun, Waseem, Jawa, Hashmi, & Akram, 2010; Khan et al., 2010; Qureshi,
Notta, Salahuddin, Zaman, & Khan, 1997). During 2005-2010 cases have been reported in Lahore, Karachi and
some other cities (Fatima et al., 2011; Jamil, 2007; Tahir, Hafeez, & Chaudhry, 2010). Dengue fever is well known
disease in Pakistan after the huge outbreak of 2011 in Lahore (Ahmed et al., 2013). NS1 is a nonstructural protein
of dengue virus released by infected cells. The NS1 antigen detection is very useful in recent dengue infection as it
appears at the 1* day or onset of fever and remains for nine to ten days. Different titters of NS1 can be detected
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each day 80% at day 1, 60% at day 2, and at day 4 and 5 it is 100%, 80% at day 6 is found positive. At day 7 and 9
NSI1 is rarely seen and disappears at day 10 (Alcon et al., 2002). IgM antibodies are produced within the host
against the virus and said to be the result of quick immune response against any infection. These antibodies appear
after 3-4 days after the presence of symptoms of fever and decline gradually to invisible within 2-3 months
(Gurugama, Garg, Perera, Wijewickrama, & Seneviratne, 2010). IgM antibody detection can be useful for timely
dengue infection diagnosis in primary stage while IgG antibodies are known as secondary immunoglobulins as
they appear after the [gM.

The objective of the current study was to observe the frequency of dengue virus infection among individuals in
Lahore city, Pakistan. That may help the clinician in the diagnosis of primary or secondary dengue infections and
management of disease.

2. Material and Methods
2.1 Study Design

A retrospective study was conducted in Services Hospital Lahore (A tertiary care hospital) that based on the data of
dengue suspected individuals visiting the hospital for one year from January 2016 to December 2016.

2.2 Study Population

The patients that visiting hospital with sign and symptoms and laboratory findings leading to dengue fever were
included in this study. Study subjects were distributed in different six age groups to check the presence of dengue
virus infection among different ages. Group distribution was as follows: Group 1 (<10 years), group 2 (11-20
years), group 3 (21-30 years), group 4 (31-40 years), group 5 (41-50 years), group 6 (>50 years). The venous blood
samples were collected from patients. The selection of patients was according to the following criteria:

2.3 Inclusion Criteria

The patients with high fever, ocular pain, myalgia, headache, joint pain, hemorrhagic manifestations, abdominal
pain and rashes with thrombocytopenia and deranged coagulation profile were selected for this study.

2.4 Exclusion Criteria

The patients with a known cause of fever were excluded from the study.
2.5 Sample Size

The number of samples in this study was 175.

2.6 Laboratory Analysis

One-step qualitative assay of Dengue NS1 antigen was detected using rapid in vitro immunochromatographic test
(ICT) kit by SD Bioline dengue NSI antigen test. Test essay was performed according to the manufacturer’s
instructions. In each rapid test device about 100 u/ of serum were added to the sample pad. These devices were
then left undisturbed on a clean rigid shelf surface for 15-20 minutes. The chromogenic indicator in test devises
produced a colored line in test strip as positive in response to the reaction. While the devices without line in test
zone indicated negative reaction. In all devices, a colored line was also produced at control point for the purpose of
device quality. Samples treated devices without control line were rejected and sample were repeated.

The IgM and IgG antibodies against dengue virus in human serum and plasma was identified using Dengue ELISA
kit by Nova Tec. Test essay was performed according to the manufacturer’s protocol. One hundred microliters of
patient’s serum and controls were added to their respective wells of microtiter plate. Then plate was incubated for
1 hour at 37°C. Each well was washed thrice with 300 u/ of washing solution. After washing 100 ux/ of dengue
virus anti-IgM/ IgG conjugate was added into each well except the blank well. Washing was repeated and 100 u/ of
TMB substrate solution was added into each wells. To stop the reaction, 100 u/ of stop solution was then added to
each well. Microtiter plate reader was used to measure the absorbance at 450nm. Mean absorbance value of
triplicate was calculated.

2.7 Statistical Analysis
It was also performed with correlation test using SPSS 21 to find the significant P-value.
3. Results

Total 175 samples were collected from febrile patients and tested for the detection of dengue diagnostic markers
including IgM/IgG antibodies and NS1 antigen. Patient were diagnosed with the presence of antibody type against
dengue virus as IgM with primary dengue infection and IgG with secondary dengue infection. Total 98 (56%) out
of 175 individuals were found infected by dengue virus and 77 (44%) individuals were absent for dengue antigen
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and antibodies as shown in Table 1. Forty (40) out of 98 suspected individuals were suffering from recent primary
infection and 18 were carrying primary infection. Recent secondary infection was present in 4 individuals and 17
individuals were infected with secondary infection. The results indicated that 19 individuals were infected by the
dengue virus for the second time or they were suffering from recent secondary infection.

Table 1. Distribution of confirm dengue cases with different stages of dengue and non-dengue febrile cases

Result interpretation of dengue diagnostic parameters

Serial No. NS1 IgM IgG Interpretation No. of cases (%)
1 + - - Recent primary infection 7(7.14)
2 + + - Recent primary infection 33(33.67)
3 - + - Primary infection 18(18.36)
4 - + + Recent secondary infection 4(4.08)
5 - - + Secondary infection 17(17.34)
6 + + + 2" exposure of infection or recent secondary infection 19(19.38)
Total confirmed dengue cases 98 (56)
7 - - - Unknown febrile infection 77 (44)
Total no. of suspected individuals 175

Table 2 showed the age and gender wise distribution of confirmed dengue cases. The highest 50 (51.02%) number
of individuals were present in age group 3 followed by 18 from age group 2, 16 from age group 4, 6 from age group
5, 5 from age group 6 and 3 individuals were confirmed for dengue virus infection from age group 1. Sixty one (61)
were males and 37 (38%) were females from total 98 confirmed dengue cases where NS1 antigen was detected in
59 (60.20%) individuals, IgM antibodies were present in 74 (75.51%) and IgG antibodies were noticed in 40
(40.81%).

Table 2. Age-wise distribution of confirm dengue cases with dengue diagnostic parameters

Female Male NS-1 IgM IgG
Age group
No. (%) No. (%) No. of cases (%) No. of cases (%) No. of cases (%)
1 0 3(3.06) 1(1.02) 3(3.06) 1(1.02)
2 12(12.24) 6(6.12) 6(6.12) 12(12.24) 7(7.14)
3 18(18.36) 32(32.65) 36(36.73) 36(36.73) 20(20.40)
4 6() 10(10.20) 10(10.20) 15(15.30) 6(6.12)
5 1(1.02) 5(5.10) 5(5.10) 5(5.10) 2(2.04)
6 0 5(5.10) 1(1.02) 3(3.06) 4(4.08)
Total confirmed cases 37(37.75) 61(62.24) 59(60.20) 74(75.51) 40(40.81)

Statistical results indicated the correlation of NS1 antigen and IgM antibody among dengue patients with
significant P-value (P <0.01).

4. Discussion

This study was conducted to detect the NS1 antigen, IgG and, IgM antibodies against dengue virus in blood of
dengue suspected individuals. The study showed that 56% of 175 individuals were found infected by dengue fever
and other 77 (44%) individuals were suffering from some other disease. This number of confirmed cases was
higher than the cases reported from other countries like India, Pacific Islands and Brazil. During 2006 to 2010 in
India 19.7% positivity of dengue was reported, highest 46.5% positivity during this period was found in 2010. In
2012 in pacific islands 4% people were infected by dengue and during FIFA world cup events in Brazil in 2014 rate
of dengue virus infection was 31%, report was published in 2015 (Garg, Garg, Rao, Upadhyay, & Sakhuja, 2011;
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M. E. Wilson & Chen, 2015). In 2008, Institute of public health sciences reported the geographical distribution of
dengue fever and the overall number of confirmed dengue patients was closely similar to present study 54.94%
(Tahir et al., 2010). It was noticed in this study that 40 patients were carrying recent primary infection followed by
18 patients were carrying primary infection, 4 patients were with recent secondary infection and 18 patients were
suffering with secondary infection of dengue virus. NS-1 positive patients were considered as recently infected,
IgM positive patients with primary infection and IgG positive patients were considered as carrying a secondary
infection (Sa-Ngasang et al., 2006). Current study showed that 18 patients were having recent secondary infection
or they were infected by dengue virus for the second time because all three diagnostic markers like NS1 antigen,
IgM and IgG antibodies were present in their blood.

Dengue virus can infect individuals of any age worldwide (Gubler, 1998). People of different ages were tested for
the detection of dengue virus infection in this study, the highest (50) number of individuals were confirmed for
dengue virus infection from the age group 21-30 years. The lowest number (3) of confirmed dengue cases was
from the age group <10 years, followed by 5 confirmed dengue cases from the age group >50 years. In this study
age wise distribution showed the involvement of all age groups with significant number in adults of 21-30 years in
comparison to children and people above 50 years of age. Other countries of south Asia also showed similar
findings of infection in same age group 21-30 years (Chakravarti & Kumaria, 2005). Age group 21-30 years was
also seen prominent in some previous studies in India. Ekta Gupta in 2006 from India reported that the highest
frequency of dengue infection was seen in age group 21-30 years during 2003-2005 (Gupta, Dar, Kapoor, & Broor,
2006). In 2009, from Lahore Pakistan the highest number of suspected individuals was seen in age group of 16-30
years showed similarity with present study (Mahmood, Jameel, Aslam, & Tahir, 2009). Dengue virus was reported
as endemic in Pakistan throughout the year and most cases was found in monsoon period (Khan et al., 2010). The
median age of dengue virus infected individuals have been discovered in this study as young adults. A study
reported in 2010 that the prevalence of dengue has been seen in the adults from the age group 20-45 years (Hakim,
Tayyab, & Nadeem, 2011). A report from Kenya in 2014 indicated the involvement of the people from age group
26-35 years for carrying dengue virus infection and the reason was said to be the involvement of the people from
this age group to the activities that increase the chances of exposure to the 4. aegyptie during working (Mulati,
2014).It was also observed from current study that 62% males and 38% females from confirmed dengue cases
were infected with virus. Previous study reported that males are said to be more prone to dengue infection because
they are working outside as compare to females living inside their homes in Pakistan (Humayoun et al., 2010).
Another study also reported in 2010 that the females are less prone to dengue virus infection than males (Hakim et
al., 2011). In 2014, study reported 79% males and 21% females infected by dengue virus infection in different
cities of Pakistan during the year of 2010 (Munir et al., 2014). During this study, the NS1 antigen were found in the
blood samples of 59 individuals that confirmed them as infected by dengue virus. This study showed 60.20%
presence of NS1 dengue antigen in patient blood. The presence of a high number of NS1 means that 60.20% cases
were diagnosed in early stages of the fever. Because NS1 antigen can be found in blood of infected patients at the
first day of onset of fever till approximately 10 days, the highest titer of NS1 can be detected between day 2 to day
4 (Alcon et al., 2002). The frequency of IgM antibodies was higher than both the frequency of NS1 antigen and the
frequency of IgG antibodies in the recent study. The detection of IgM antibodies was observed higher 75% of
confirmed 98 dengue infected patients in comparison with other study having IgM 48.7% and IgG 39.5% from
Pakistan in 2009. (Mahmood et al., 2009). IgM antibodies are said to be the result of quick immune response
against any infection. These antibodies appear after 3-4 days after the onset of fever and decline gradually to
undetectable within 2-3 months (Guzman et al., 2010; J. D. Wilson & Simpson, 2012). IgG antibodies were
detected in 40.81% of dengue infected confirmed patients. In present study the frequency of IgG antibodies was
observed low in number in comparison with IgM antibodies and NS1 antigen and it was similar to previous study
reported 63% IgM and 42% IgG antibody (Hakim et al., 2011). IgG antibodies are known as secondary
immunoglobulins as they come after the IgM. IgG antibodies start appearing at the end of first week. The presence
of NS1 and IgM is seen directly proportional while the presence of IgG and NS1 is inversely proportional as the
detection of NS1 decrease with the increase of IgG. Another study also reported that the rate of NS1 detection is
inversely proportional to the presence of IgG while IgM detection rate is directly proportional to NS1 (Wang &
Sekaran, 2010).

5. Conclusion

Timely detection of NS1 antigen, IgM and IgG antibodies may be useful for the diagnosis of patients, early
identification of patients at risk of hemorrhage and dengue management. Dengue is endemic in city population
with increased incidence in monsoon and post monsoon. Constant vigilance of patients with isolation in hospital
wards and dengue vector control awareness programs among public and health care officials could support in
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combating dengue.
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