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Abstract
Viral-borne diseases have recently gained significant public health importance in the current world. The 
Viral Research and Diagnostic Laboratory (VRDL) located at Government Theni Medical College (GTMC), 
Theni, Tamil Nadu, conducts the diagnosis of common virus infections. The purpose of this study is to 
investigate the seroprevalence of dengue (DENV) and chikungunya (CHIKV) virus infections, as well 
as their co-infection, in people who have clinical symptoms. From January 2018 to June 2023, serum 
samples were collected from clinically suspected patients at the tertiary care hospital in Theni, Tamil 
Nadu. DENV and CHIKV were detected using an enzyme-linked immunosorbent assay (ELISA) in all of 
the samples. A total of 16,997 cases were enrolled, out of which 11264/2971(26.3%) tested positive for 
Dengue IgM, 1395/288 (20.6%) for Dengue NS1 Ag, 19/3(15.7%) for IgG, followed by 4319/3388(8.9%) 
of CHIKV IgM. Fever (n = 16598, 97.6%) was the most prevalent clinical characteristic in all probable 
dengue and chikungunya patients. Other symptoms were chills (n = 11252, 66.1%), arthralgia (n = 
10245, 60.2%), headache (n = 11354, 66.8%), and joint pain (n = 11256, 66.2%). The findings showed 
a lesser likelihood of acquiring both DENV and CHIKV infections at the same time; however, the risk is 
still not trivial. This study investigates the clinical presentation of Dengue-Chikungunya patients. The 
rising prevalence of dengue and chikungunya, as well as their co-infection, need thorough monitoring 
of endemic areas and good patient care management.
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INTRODUCTION

 Worldwide, 17% of all infectious diseases 
affecting people are caused by arthropod-borne 
viral infections.1,2 The mosquito species Aedes 
aegypti and Aedes albopictus spread several 
arboviral species, including those from the genera 
Alphavirus and Flavivirus.3 Mosquito-borne 
infections, the most common arboviral diseases, 
impact millions of individuals and account for 
a significant fraction of newly emerging and re-
emerging human pathogens. Dengue, chikungunya, 
Japanese encephalitis, yellow fever, and Rift Valley 
fever have all been linked to a significant increase 
in disability-adjusted life years.4 One of the most 
dangerous viral illnesses spread by mosquitoes is 
dengue fever, which is brought on by DENV and 
has an increasing global incidence.5 DENV contains 
four serotypes that cause a variety of diseases: 
DENV-1, DENV-2, DENV-3, and DENV-4. People 
who are infected may have mild flu-like symptoms 
or develop a subclinical illness. Even though it is 
uncommon, severe dengue can cause major organ 
damage, haemorrhage, and/or plasma leakage. 
If severe dengue is not treated successfully, the 
risk of death increases.6 Dengue is divided into 
mild dengue (with or without warning signs) and 
severe dengue by the WHO.7 Chikungunya disease 
has been documented in non-endemic countries, 
despite the fact that CHIKV has largely been 
detected in underdeveloped countries, suggesting 
the possibility of ongoing transmission to new 
locations. CHIKV is a positive-sense single-stranded 
RNA virus of the Togaviridae family.8,9 The onset 
of a fever, which is frequently accompanied by 
severe joint pain, is one of the clinical indicators. 
Joint discomfort is typically intense and only lasts 
for a few days in CHIKV instances, which can last 
for weeks, months, or even years.10 The first global 
statistics on dengue fever were released in 1988, 
estimating that 80–90 million cases of dengue 
virus infection had been documented worldwide.11 
According to the National Vector Borne Disease 
Control Programme (NVBDCP), >0.7 million DENV 
infections (including 0.2 million in 2018-19) and 
58,000 CHKIV cases (including 22,000 in 2018-19) 
will have been documented in India by October 
2022.12 Chikungunya fever is a viral infection that 
is spread by Aedes mosquito bites. It is a tropical 
disease that causes a severe illness with a high 

fever, rash, and arthralgia. The vector, symptoms, 
and geographic distribution of dengue fever and 
chikungunya are identical.13 In 2006, 13 Indian 
states had a significant chikungunya outbreak 32 
years after the previous outbreak.14 As a result of 
these new pathogens, public health principles have 
undergone a paradigm shift.15 Beyond just affecting 
health, viruses have had an impact on India’s social 
and economic structure. Because specific antibody 
reactions last for a long time, seasonality has little 
impact on serological diagnosis. For the analysis of 
epidemics and the forecasting of viral outbreaks, 
long-term data collected at regular intervals 
is crucial. A national organization called the 
Integrated Disease Surveillance Programme (IDSP) 
uses the hospitals’ and medical schools’ already-
existing laboratory capabilities to gather disease 
data.16 It is important to thoroughly research 
the epidemiology of lethal viral infections. The 
Viral Research and Diagnostic Laboratory (VRDL) 
at Government Theni Medical College (GTMC), 
Theni, conducted the initial diagnosis during the 
epidemic. The laboratory deals with the diagnoses 
of all common viruses existing in the region: 
dengue, chikungunya, Hepatitis A, B, C & E viruses, 
etc. The purpose of this study was to assess the 
prevalence and seroprevalence of acute dengue 
and chikungunya virus infections, as well as their 
co-infections.

MATERIALS AND METHODS

 The present study was a retrospective 
study conducted at the Viral Research and 
Diagnostics Laboratory (VRDL) located at a tertiary 
care hospital, Theni, from January 2018 to June 
2023. The Ethics Committee of GTMC, Theni, 
accepted the study after it was carried out in 
conformity with the Declaration of Helsinki. (Ref 
No:1515/MEIII/21 dated 11.05.2023). 

Study sample and data collection
 Patients who may have had dengue or 
chikungunya, with or without warning signs as 
defined by WHO/IDSP, and who had a fever of 
38°C or higher within the previous 1–14 days 
were included in the study. Patients who reported 
upper respiratory sickness symptoms, incomplete 
data, or refused to fill out laboratory forms were 
excluded from the study. Each patient had 2-3 
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ml of blood collected once, centrifuged, marked 
with their unique lab numbers, and stored at 
-80÷C for future serological studies. According 
to the manufacturer’s instructions, each sample 
was tested using an ELISA kit for dengue NS1 Ag, 
dengue IgM, dengue IgG, or chikungunya IgM 
antibodies (all from J.Mitra Pvt. Ltd., NIV Pune, 
PanBio, India). At 450 nm, the optical density 
(OD) value was measured, and the result was 
interpreted in accordance with the manufacturer’s 
specifications. In this investigation, samples that 
tested positive for chikungunya IgM antibodies or 
primary infection (Dengue NS1 Ag) were deemed 
seropositive.

Statistical analysis
 The percentage and proportion of each 
variable were calculated. For continuous and 
categorical data, a one-way ANOVA, frequency, 
and a measure of central tendency were used. 
Chi-square tests were used to statistically analyze 
the data (IBM Corp. IBM SPSS Statistics v21). 

RESULTS

Participants in this study
 Figure 1 shows the collection of 16997 
clinically suspected patient samples from January 

2018 to June 2023 to detect DENV, CHIKV, and 
co-infection. The test was done on samples 
suspected of having Dengue IgM, IgG, NS1, and 
Chikungunya viruses. Out of the 16997, about 
3753 have been reported to be positive for viral 
infections (Figure 2). Our ultimate sample size was 
16997 people, with 9789 men (57.6%) and 7208 
women (42.4%). The ages ranged from 0.1 to 96 
(mean = 30.9, median = 28.1, standard deviation 
= 16.2). Gender distinctions were discovered to 
be statistically significant (p0.001). The age range 
21-40 had the highest number of probable DENV 
and CHIKV infections. The majority of suspected 
patients presented to the OPD/IPD within 2-4 
days of the onset of illness, with considerable 
complaints of fever with chills, headache, and 
body/joint discomfort, according to the study.

Clinical characteristics
 We clinically examined 15 symptoms of 
DENV and CHIKV suspected patients (Table 1). 
It is significant that dengue is predominant in 
the districts studied, with a total of 2971/11264 
(26.3%) subjects positive for anti-Dengue IgM 
antibodies (Dengue NS1 288/1395 (20.6%), Dengue 
IgG 3/19(15.7%)) and the specific difference is 
statistically significant (p=0.001). This is followed 
by the Chikungunya virus 388/4319 (8.9%). A total 

Figure 1. Distribution of serologically tested suspected samples
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Figure 2. Percentage of positive cases

Table 1. Clinical characteristics of enrolled symptomatic patients

Clinical n = 16997 Male  Female 
Presentation  (%) (n=9789%) (n=7208%)

Fever 16598  (97.6) 9586 (97.9) 7012 (97.2)
Cough 9878 (58.1) 5243 (53.5) 4635 (64.3)
Chills 11252 (66.1) 6856 (70.0) 4396 (60.9)
Rash  523 (3.0) 325 (3.3) 198 (2.7)
Headache 11354 (66.8) 6244 (63.7) 5110 (70.8)
Arthralgia 10245 (60.2) 5978 (61.0) 4267 (59.1)
Vomiting 6874 (40.4) 3972 (40.5) 2902 (40.2)
Abdominal pain 2456 (14.4) 1282 (13.9) 1174 (16.2)
Hemorrhagic 1895 (11.1) 1012 (10.3) 883 (12.2)
manifestation
Breathlessness 598 (3.5) 305 (3.1) 293 (4.0)
Diarrhea 1098 (6.4) 602(6.1) 496 (6.8)
Sore throat 987 (5.8) 512 (5.2) 475 (6.5)
Joint pain 11256 (66.2) 6587(67.2) 4669 (64.7)
Myalgia 1235 (7.2) 658 (6.7) 577 (8.0)
Irritability 454 (2.6) 248 (2.5) 206 (2.8)

of 103 (3.0%) samples tested positive for both 
DENV and CHIKV co-infections (DENV & CHIKV 
positive). (Table 2). DENV male-female ratios were 
57.6% and 42.4%, respectively. Patients displayed 
a wide range of symptoms, including fever (n = 
16598, 97.6%), chills (n = 11252, 66.1%), and cough 
(n=9878, 58.1%). The most common symptoms 
were arthralgia (n = 10245,60.2%), headache 
(n = 11354,66.8%), vomiting (n= 6874,40.4%), 
and abdominal pain (n=2456,14.4%), with 
haemorrhagic manifestations (n = 1895,11.1%), 
myalgia (n= 1235, 7.2%), and diarrhoea (n=1098, 
6.4%). Rashes (n = 523, 3.0%), sore throats (n = 
987, 5.8%), and irritability (n=454,2.6%) were 

the least common. Fever (97.9% male vs. 97.2% 
female) and chills (70.0% male vs. 60.0% females) 
were both gender-specific. However, cough (64.3% 
female vs. 53.5% male), headache (70.8% female 
vs. 63.7% male), myalgia (8.0% female vs. 6.7% 
male), and abdominal discomfort (16.2% female 
vs. 13.9% male) were more common in females. 
However, the gender difference was statistically 
significant (p<0.0001) (data not shown) (Table 1). 
The age range was 0.1 to 95 years old (mean age 
= 30.8, median age = 28.0, standard deviation 
= 16.1). Higher cases of positive results were 
shown for the Dengue IgM test, especially in the 
age group 21-40 years and the least were seen in 
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cases above 60 years of age. In the case of Dengue 
NS1 and IgG, higher cases were seen in 21-40 age 
group, and no cases were seen in the 60 age group. 
For CHIK IgM, higher cases were seen in the 21-40 
age groups, and the least number of cases in the 60 
age group. In cases of co-infection, higher numbers 
of cases were seen in 21-40 years and the least 
number of cases in those over 60 years (Table 3). 
Females outnumbered males in the study. DENV 
and CHIKV co-infection occurred in 103 patients, 
66(64.0%) were male, and 37(36.0%) were female, 
respectively. A comprehensive serological analysis 
of DENV-positive patients demonstrates statistical 
relevance in gender (data not shown) (p<0.001). 
Only age was shown to be substantially linked with 
seropositivity for antibodies against both DENV 
and CHIKV in a multivariate analysis. Participants 
aged 18-90 years old were around three times 
more likely to have antibodies against both DENV 
and CHIKV than younger children aged 0-17 years 
old. In this study, most dengue-positive individuals 
had a fever, chills, cough, headache, joint pain, 
myalgia, and arthralgia, according to their clinical 
presentation. Fever and arthralgia were more 
common in chikungunya-positive patients. During 
the experiment, the majority of participants went 
to the hospital within 2-4 days of becoming ill.

DISCUSSION

 The most frequent vector-borne infections 
in India are dengue and chikungunya fever. Dengue 
hemorrhagic fever/dengue shock syndrome (DHF/
DSS) is the most severe form of dengue fever, 
defined by thrombocytopenia, hemorrhagic 
symptoms, vascular leakage, hypotension, and 
shock that can lead to organ failure and death.17 
Epidemiological studies reveal that whereas first 
dengue infections are frequently asymptomatic, 
they can occasionally manifest as a more 
serious form of the illness.18 The current study’s 
findings highlight the widespread distribution 
of arboviruses among symptomatic individuals, 
as well as the presence of arboviruses among 
human populations in nearly all of Theni, Tamil 
Nadu, implying that the viruses are unlikely to be 
diagnosed through routine health-care delivery 
systems. To confirm DENV or CHIKV infection in 
the early stages of disease, molecular testing 
is essential. However, as the illness progresses, 
the sensitivity of molecular methods decreases 
due to the onset of a rapid immune response 
and a commensurate drop in viral load. IgM 
ELISA is currently a more sensitive and accurate 
diagnostic test.19, 20 Certain studies show that 
DENV and CHIKV antibodies can be detectable 

Table 2. Distribution of serologically tested positive cases according to gender

No. Test Name No. of Positive Male Female

1. DENV IgM  2971 1626(54.7) 1345(45.3)
2. DENV NS1  288 143(49.7) 145(50.3)
3. DENV IgG 3 3(100) 0(0)
4. CHIKV IgM 388 207(53.4) 181(46.6)
5. Co infection 103 66(64.0) 37(36.0)
 Total 3753 2045 1708

Table 3. The age distribution of serologically positive cases

No. Test Name 0-20 Years  21-40 Years 41-60 Years >60 Years

1 DENV IgM  758 1538 618 57
2 DENV NS1  103 108 77 0
3 DENV IgG 3 0 0 0
4 CHIKV IgM 122 149 91 26
5 Co infection 24 45 26 8
 Total 1010 1840 812 91
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in blood for up to 180 days and 10 months after 
infection, respectively.21,22 The persistence of these 
antibodies months after infection will assist in 
detecting the existence of viruses in non-endemic 
locations. In the current study, DENV IgM cases 
(26.3%), DENV NS1 cases (20.6%), and DENV IgG 
cases (15.7%) outnumbered CHIKV (8.9%), and 
DENV-CHIKV co-infection was 3%.
 We identified people who tested positive 
for NS1, 26.3% IgM, 15.7% IgG, and 8.9% CHIKV 
IgM ELISA out of 16997 probable cases. Secondary 
dengue infection is seen with IgG antibodies in 
dengue-endemic areas, whereas dengue NS1 
and IgM antibodies are known to be positive 
in initial infection.23 The majority of DENV and 
CHIKV patients were between the ages of 21 and 
40. A similar infection pattern was reported by 
Kaur et al., Chattopadhyay et al., and Lall et al.24-26 
Regarding the co-infection of DENV-CHIKV, all cases 
came from different ages because of low positivity.
 Among those aged 21 to 40, females 
outnumbered males in dengue IgM, dengue 
IgG, and chikungunya infections, whereas males 
outnumbered females in dengue NS1 infections. 
Because there were more suspected male patients 
in the trial, there was a higher rate of positivity 
in men; women stayed at home and were less 
exposed to the virus. Many Asian countries have 
low rates of female infection, and it is usually 
believed that this is because they receive fewer 
reports to hospitals. When they become unwell 
or are taken to the hospital when there are no 
other options, females are likewise less likely to 
seek medical attention.27 Scientific research has 
also shown that while viral infections are more 
common and severe in men, they can also lead to 
worse illness outcomes in women.28 Female cells 
showed a 10-fold higher expression rate than male 
cells, according to in-vitro research.29 However, in 
females, this can result in the development of an 
autoimmune illness. 
 Virus clearance happens more quickly 
in women because their immune systems are 
stronger than men’s.28 Because of the rarity of 
CHIKV positivity and DENV-CHIKV co-infection, 
the clinical presentation and gender of positive 
cases are statistically significant. Between August 
and November, during the monsoon and post-
monsoon seasons, infection rates for dengue and 
chikungunya were noted in many northern Indian 

states. The month of October saw the highest 
number of DENV and CHIKV infection cases. 
According to Ukey PM et al., only 32.1% of patients 
in Tamil Nadu were serologically positive for 
dengue infection, compared to 31.3% of patients 
in Central India.30

 In the age groups of 0-20, 21-40, and 
41-60, the current study found that arthralgia 
and headache were the most prevalent clinical 
features, followed by fever. Similarly, above 21-40 
year people had greater DENV prevalence rates 
than 41-60 year old people, which is consistent 
with the findings of Malaysian investigations.31 

A low DENV prevalence among 15-year-olds 
has also recently been observed in Cameroon.32 

Fever (97.6%), chills (58.1%), arthralgia (60.2%), 
joint pain (66.2%), headache (66.8%), and cough 
(58.1%) are the most common complaints 
among DENV-CHIKV-positive patients (Table 1). 
The majority of research patients arrived at the 
hospital within 2-4 days of the onset of their 
illness, complaining of fever, chills, headaches, 
and arthralgia. The author believes that the 
tendency to cure illnesses at home, unwillingness 
to discuss health-related matters, and disregarding 
symptoms are the reasons why it took so long 
to report an illness to the hospital.29 The current 
study identified 2971 dengue IgM positives, 222 
dengue NS1 positives, 3 dengue IgG positives, and 
388 chikungunya positives, which shows the viral 
illness co-circulation in society. DENV and CHIKV 
are both spread by Aedes mosquitoes. According 
to the clinical profile, the most common symptoms 
in patients were fever, chills, arthralgia, joint pain, 
cough, and headache (Table 1). In one study on 
DENV-CHIKV dual infection, Singh et al. found 
co-infection, headache, and arthralgia in DF.33 As 
a result, the infection may be effectively targeted 
using clinical symptoms like fever, headache, rash, 
and arthralgia. A misinterpretation of DENV-CHIKV 
infection could occur if two or more clinical signs 
are present, which would impair patient care and 
lengthen the course of treatment. Because of 
the ELISA kit’s cross-reactivity, around 3% of the 
cases in the current investigation tested positive 
for DENV-CHIKV co-infection. Furthermore, older 
participants were more likely to be seropositive 
for CHIKV and/or have prior DENV-CHIKV exposure 
than younger participants. We found young people 
who had been exposed to both viruses, indicating 
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recent CHIKV and DENV transmission in the area. 
More surveillance and testing are needed to 
ascertain which virus species are circulating in 
these areas and the true burden of all illnesses in 
Theni, Tamil Nadu.

CONCLUSION

 This study underlines the need for 
clinical information in cases of DENV and CHIKV 
infection and was conducted in Theni, Tamil Nadu. 
Infected pre-existing medical issues increase the 
risk of developing major diseases in children and 
the elderly. Each symptomatic patient should be 
examined and given a clinical test for DENV and 
CHIKV infection because both conditions have a 
deadly outcome if left untreated. This is suggested 
by several DENV infections, the presence of the 
CHIKV virus, and their co-infection. Understanding 
the prevalence of Dengue-Chikungunya infection 
in this area will be easier with a longer time 
horizon, a larger sample size, and information on 
the co-infection status. Taking all of these aspects 
into account, prompt and effective treatment can 
aid in the prediction and control of viral epidemics.
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