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ABSTRACT 

OBJECTIVE: Dengue, Chikungunya and Zika viruses are a major public health problem worldwide. 

The global distribution of these viruses represents a challenge for clinicians due to the similarities between 

their manifestations and overlapping symptoms. The present study was carried out to detect Dengue, 

Chikungunya and Zika viruses from patients of acute undifferentiated febrile illness and also to 

determine the co-infection of Dengue and Chikungunya viruses and to determine the circulating 

serotypes (1-4) of Dengue virus. 

METHODS: The present study was conducted in the Viral, Research and Diagnostic Laboratory, 

Department of Microbiology, Government Medical College, Amritsar from a period of 18 months w.e.f. 

from 1st July 2024 to 31st December 2025. A total of 400 suspected cases with acute febrile illness were 

investigated for the detection of Dengue, Chikungunya and Zika viruses using Single – Reaction 

Multiplex Real-Time RT-PCR. 

RESULTS: Out of 400 cases 31.75% were tested positive for viral infections. Chikungunya (16%) and 

Dengue (15.75%) were almost equally detected, while no case of Zika virus was detected. 

CONCLUSION: The study highlights the importance of multiplex real-time RT-PCR as a powerful 

diagnostic tool for the simultaneous detection and differentiation of major arboviral pathogens 

responsible for febrile illness. 

 

KEYWORDS: Dengue, Chikungunya, Co-infection, Arboviruses, Dengue Serotype. 

 

INTRODUCTION 

Vector-borne diseases account for than 17% of all infectious diseases1 and arboviruses pose a worldwide 

major public health problem2 over the past five dicades, arbovirus infections have ceased to be 

sporadically occurring disease becoming a global public health issue due to their expanding geopgrahic 
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distribution increasing social and economic impacts on the population in the endemic regions, and 

importation risks associated with international travel and commerce, which may contribute to their 

further spreading beyond tropical areas.3 

Arboviruses are a group of viruses transmitted by arthropod vectors such as Aedes spp. Mosquitoes.4 

Aedes aeygpti and Aedes albopictus mosquitoes, a haematophagic arthropod of African origin very well 

adapted to living in both urban and rural areas and predominantly distributed in the tropical and 

subtropical areas. The global distribution of these arboviruses represents a challenge for clinicians due to 

the similarities between their manifestations and sometimes overlapping symptoms. 3 

Dengue (DENV), Chikungunya (CHIKV) and Zika (Zikv) viruses currently prevalent and co-circulating 

in several countries including India and are responsible for significant epidemics in recent years. 1 The 

co-circulation of these viruses is a matter of public health interest due to the fact they are transmitted by 

same vector and are frequently asymptomatic or similar clinical presentation. 

Dengue fever is the most common arbovirus infection globally, and is the tenth leading cause of death 

in the world. 5 DENV is an enveloped single-stranded positive sense RNA virus and belongs to the 

family Flaviviridae, genus Flavivirus. It has been prevalent in nearly all the tropical and subtropical 

regions of the world, with infections reported in over one hundred countries in the Asia-Pacific region, 

Americas, Middle East and Africa, There are four serotypes of the virus: DENV-1, DENV-2, DENV-3 

and DENV- 4. 1 The fifth serotype DENV-5 has also been reported in the last decade following the 

sylvatic life cycle.1 

CHIKV is positive-sense RNA virus that is transmitted by the same mosquito vectors of DENV, and 

causes fever with similar symptoms to the classical dengue fever. 5 CHIKV was first described in 1952, 

in the following five decades, caused several minor outbreaks in Africa and Asia. It reached global 

significance at the beginning of the 21st century, starting with the 2004 outbreak in Kenya and spreading 

to islands in the Indian Ocean, India, Southeast Asia, and eventually Latin America in 2013. 3 

Chikungunya (CHIK) fever is a viral disease charcterized by a sudden fever accompanied by skin 

rashes and joint pain, followed by persistent rheumatic symptoms. After the acute phase of infection 

with CHIKV, the most common complications are joint-related, followed by neurological and 

cardiovacular. 

Zika fever, like dengue and chikungunya, is a viral disease charcterized by fever, exanthema and non-

purulent conjunctivitis. Symptoms are self-limiting although the majority of patients are asymptomatic. 

Zika virus (ZKIV) in an RNA virus and is member of family flaviviridae of the genus Flavivirus. 1 

ZIKV, was first discovered in a Uganda forest in 1947; it then re-emerged on the Yap Island in 

Microneisa in 2007, causing an extensive outbreak of dengue-like illness. Based on the accumulating 

evidence pointing to an association of ZIKV infection with congenital defects and Guillain-Barre 

syndrome, on February 1,2016, the World Health Organisation has declared the rapid spread of the virus 

a Public Health Emergency of International Concern. 3 ZIKV is characterized by being highly 

neurotropic and Guillain-Barre syndrome is worrisome to the health authorities in the countries with 

active transmission. 

The present study was conducted for simultaneous and early detection of Dengue, Chikungunya and 

Zika viruses by multiplex real-time RT-PCR assay from patients of acute undifferentiated febrile illness 

and also to determine the circulating serotypes (1-4) of Dengue virus. 
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METHODS 

The study was conducted on 400 patients in the Viral Reseach & Diagnostic Laboratory, Department of 

Microbiology, Government Medical College, Amritsar for a period of 18 months w.e.f from 1st July 

2024 to 31 December 2025. The study included outdoor and indoor patients admitted or presented in 

GND Hospital Complex, GMC Amritsar with sign and symptoms of actue undifferentiated febrile 

illness (AUFI) i.e. fever 38.30 C with<6days. The cases selected fulfill the following criteria before 

being enrolled in the study. 

Inclusion Criteria: 

Indoor patients presenting with acute undifferentiated febrile illnesses (AUFI) with oral temperature > 

38.30 C within last 24 hours, duration of fever < 6 days. 

1. Patients of either gender presenting with AUFI. 

2. Patients with age group of more than 2 years. 

3. Patients who give written informed consent to participate in this study. 

Exclusion Criteria: 

1. Patients with age < 2 years. 

2. Patients who didn’t give written informed consent to participate in this study. 

Approximately 5ml of blood was collected in plain vacutainer from each patient with acute febrile 

illness (duration <6 days) under strict aseptic universal precautions and transported to laboratory at 40c 

at the earliest. The samples were handled in biosafety level-2(BSL-2) facility. Blood was centrifuged 

and sera was separated for further molecular testing. 

Samples were tested by multiplex real-time RT-PCR assay for simultaneous detection of Dengue, 

Chikungunya and Zika viruses. Viral RNA was extracted from clinical samples by automated viral 

extraction technique ( King Fisher Flex Tjermo Fisher Scientific) by following manufacturer’s 

instructions. Internal control was added to each sample during nucleic acid extraction to validate the 

process of extraction and PCR technique used in the study. The eluted RNA was used immediately for 

amplification by PCR. Real-Time reverse transcriptase polymerase Biosystem Qunat Studio TM 5 Real-

Time PCR instrument for the detection of Dengue. Chikungunya and Zika viruses by single tube 

multiplex RT-PCR assay. The kit used for PCR amplification was SARAPLEX®ZDC Test Kit. (CoSara 

Diagnostics Pvt. Ltd). The TRUPCR DENV serotyping kit (manufactured by 3B Blackbio Dx Ltd.) is 

nucleic acid amplification assay used for the typing of dengue virus serotypes 1,2,3, and 4 (Den V S1, 

S2, S3, S4). 

The data was analysed using IBM Corporations’s SPSS 20 program (Armonk, NY, USA). Categorical 

data were presented as percentages. Numerical variables were normally distributed and compared using 

the Chi Square test for nonparametric data, the Posthoc Anova test and the Student’s ‘t’ test for 

parametric 

data, and Perason’s correlation test for correlation. The p-value was then calcutated to assess the level of 

significance. 

 

RESULTS 

Out of 400 cases, 31.75% tested positive for viral infections. Chikungunya (16%) and Dengue (15.75%) 

were almost equally detected, while no case of Zika virus was detected. (Fig. 1). Co-infection with both 

Dengue and Chikungunya was identified in 3.75% of cases. No co-infection involving Zika virus were 

detected. (Fig. 2). 
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Fig. 1: MULTIPLEX REAL-TIME RT-PCR POSITIVITY OF DENGUE, CHIKUNGUNYA 

AND ZIKA VIRUSES (N=400) 

 

 
Fig 2: CO-INFECTION PATTERN OF DENGUE, CHIKUNGUNYA AND ZIKA POSITIVE 

CASES (N= 400) 

The age-wise analysis of positive cases showed that both Dengue and Chikungunya affected individuals 

across all age groups, with no statistically significant differences (p > 0.05). In the 2-20 years category, 

Dengue (11.81%) and Chikungunya (20.47%) cases were comparable. Among those aged 21-40 years, 

Dengue (16.53%) was slightly higher than Chikungunya (13.38%), though the difference was not 

significant. In the 41-60 years group, Dengue (14.96%) exceeded Chikungunya (10.23%) but without 

statistical significance. For individuals above 60 years, both infections were reported equally (6.29% 

each) in smaller proporation (TABLE 1). The Table 1 shows that the gender-wise distribution of 

Dengue and Chikungunya positive cases (N=127). Among males, 26 (20.47%) had Dengue and 27 

(21.25%) had Chikungunya, while among females, both infections were equally distributed with 37 

cases (29.13%) each. The overall distribution of Dengue (49.60%) and Chikungunya (50.39%) was 

nearly equal. The p value of 0.872 indicates that the difference in distribution between genders is not 
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statistically significant (p > 0.05). Thus, there is no significant association between gender and the 

occurrence of Dengue or Chikungunya in this study, suggesting that both arboviruses affect males and 

females almost equally. 

 

TABLE 1 :  AGE AND GENDER WISE DISTRIBUTION OF DENGUE AND 

CHIKUNGUNYA POSITIVE CASES (N= 127) 

Age group (Years) Dengue n(%) Chikungunya n(%) p value 

02-20 15(11.81%) 26(20.47%) 0.118 

21-40 21(16.53%) 17(13.38%) 0.521 

41-60 19(14.96%) 13 (10.23%) 0.364 

>60 08(6.29%) 08(6.29%) 1.000 

Total 63(49.60%) 64(50.39%) 0.238 

Gender    

Male 26(20.47%) 27(21.25%)  

0.872 Female 37(29.13%) 37(29.13%) 

Total 63(49.60%) 64(50.39%)  

 

Fig. 3 shows the seasonal distribution of dengue and Chikungunya cases in months of July–September 

2025. Both arboviruses showed increased incidence, particularly during the monsoon/post-monsoon 

period, Overall, both infections demonstrate seasonal trends, with peaks during rainy months. 

 

 
FIG. 3: SEASONAL DISTRIBUTION OF DENGUE AND CHIKUNGUNYA POSITIVE CASES 

(N= 127) 

 

Fig. 4 shows the year-wise distribution of Dengue and Chikungunya among 127 positive cases. In 2024, 

Dengue cases (16.53%) were higher than Chikungunya (7.87%), whereas in 2025, a shift in trend was 

observed with Chikungunya cases (42.51%) exceeding Dengue cases (33.07%). 
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FIG. 4 : YEAR WISE DISTRIBUTION OF DENGUE AND CHIKUNGUNYA, POSITIVE 

CASES (N=127) 

Fig. 5 shows that among Dengue-positive cases, Serotype 2 was most prevalent (41.26%), followed by 

Serotype 1 (30.15%) and Serotype 3 (14.28%).Serotype 4 was not detected, Serotype could not be 

determind in 09 cases. 
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FIG. 5: SERO TYPE DISTRIBUTION IN DENGUE POSITIVE CASES (N=63) 

 

DISCUSSION 

Dengue virus (DENV), Chikungunya virus (CHIKV), and Zika virus (ZIKV) are transmitted by the 

same mosquito vectors and commonly occur in the same geographic regions, leading to overlapping 

endemic areas. In the early stages of infection, these viral diseases often present with similar clinical 

symptoms, which can make their initial diagnosis challenging. Despite these similarities, each virus has 

the potential to cause serious health complications. Among them, Zika virus has drawn particular 

attention due to its association with severe congenital abnormalities, resulting in a significant burden of 

congenital disease in affected populations.6,7 

Moreover, cases of simultaneous infections involving these viruses have also been documented in 

several studies. Such co-infections can complicate clinical diagnosis and management because the 

viruses often produce overlapping  symptoms.8,9 Therefore, early and accurate diagnosis is crucial. 

The use of advanced molecular diagnostic assays capable of detecting and distinguishing these viruses 

at the same time would be highly beneficial for prompt identification and effective disease management. 

Therefore, the present study aimed to enable early and simultaneous detection of Dengue, Chikungunya, 

and Zika viruses using a multiplex real-time RT-PCR assay with specific primers and probes for each 

virus for diagnosis of Acute undifferentiated febrile illness (AUFI). This approach facilitates rapid 

diagnosis and differentiation of DENV, CHIKV, and ZIKV, supporting timely diagnosis and effective 

epidemiological surveillance. 

In the present study of 400 AUFI cases,31.75% were positive for viral infections by multiplex real-time 

RT-PCR, with Chikungunya detected in 16% and Dengue in 15.75%, and no Zika virus cases identified. 
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(Fig. 1) Similarly, Carrillo-Hernández MY et al.10 reported that among 157 serum samples from febrile 

patients, 82 (52.2%) were positive for viral infections:33 (21.0%) for Dengue,47 (29.9%) for 

Chikungunya, and 29 (18.5%) for Zika virus. Pongsiri P et al.11 analyzed 290 clinical samples using 

conventional RT-PCR and found 125 cases positive for either virus, with 60 for Chikungunya and 65 for 

Dengue. These findings indicate that Dengue and Chikungunya are the predominant viral pathogens in 

AUFI, while Zika virus appears to be rare or absent in the studied populations. 

In the present study out of 400 cases of AUFI, Dengue–Chikungunya co-infection was found in 3.75% 

of the cases, while no co-infection involving Zika virus was observed. (Fig. 2). Comparable findings 

have been reported in other studies. Dutta S et al. 12 analyzed 1,624 samples for Dengue and 

Chikungunya infections and found that 284 (23%) of 1,239 samples tested for Dengue were positive, 

while 48 (12.4%) of 385 samples tested for Chikungunya were positive. Additionally, Dengue–

Chikungunya co-infection was detected in 27 cases (9.96%). Similarly, Chawda H et al.13 reported that 

among hospitalized patients screened between July and October 2017 using IgM capture ELISA, 60 

cases (3.73%) showed co-infection with both Dengue and Chikungunya viruses. In the same study, 474 

patients (12.44%) were mono-infected with Dengue and 721 (33.97%) were mono-infected with 

Chikungunya. These findings highlight that Dengue–Chikungunya Co-infection occurs at a relatively 

low but notable frequency across different studies. Sidhu SK, et al. 14 reported in their study co-infection 

of Dengue and Chikungunya in 1.9% cases. 

The age-wise analysis of positive cases showed that both Dengue and Chikungunya affected individuals 

across all age groups, with no statistically significant differences (p > 0.05). In the 2-20 years category, 

Dengue (11.81%) and Chikungunya (20.47%) cases were comparable. Among those aged 21-40 years, 

Dengue (16.53%) was slightly higher than Chikungunya (13.38%), though the difference was not 

significant. In the 41-60 years group, Dengue (14.96%) exceeded Chikungunya (10.23%) but without 

statistical significance. For individuals above 60 years, both infections were reported equally (6.29% 

each) in smaller proporation (TABLE 1). Carrillo-Hernández MY et al. 10 reported similar mean ages 

for Dengue and Chikungunya patients (21.1 years). Age- group analysis in the same study showed 

Dengue was most frequent in 21–30 years and Chikungunya in 0–10 years. Sathish JV et al. 15 similarly 

found that Dengue detected by NS1 antigen was most common in 21–40 years and Chikungunya 

predominantly in 21–40 years, with lower rates in older groups. Naidu AP et al. 16 however also 

reported that most infections occurred in the productive 0–10 years age group. These studies indicate 

that Dengue and Chikungunya infections predominantly affect younger and middle-aged populations, 

reflecting higher exposure and mobility in these groups. While exact peak age ranges vary slightly by 

study and infection type, the consistent trend highlights the need for targeted public health interventions, 

including vector control and preventive measures, focused on children, adolescents, and young adults. 

The Table 1 shows that the gender-wise distribution of Dengue and Chikungunya positive cases ( 

N=127) . Among males, 26 (20.47%) had Dengue and 27 (21.25%) had Chikungunya, while among 

females, both infections were equally distributed with 37 cases (29.13%) each. The overall distribution 

of Dengue (49.60%) and Chikungunya (50.39%) was nearly equal. The p value of 0.872 indicates that 

the difference in distribution between genders is not statistically significant (p > 0.05). Thus, there is no 

significant association between gender and the occurrence of Dengue or Chikungunya in this study, 

suggesting that both arboviruses affect males and females almost equally. While Sathish JV et al.15 

reported a fairly balanced gender distribution across dengue and chikungunya cases. Naidu AP et al. 16 

also noted that male patients were more commonly mono-infected with either Dengue or Chikungunya 
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virus but no gender differences were seen among co-infected individuals. These findings indicate that 

while minor variations exist, particularly in mono-infections, gender does not appear to be a major 

determinant of susceptibility to Dengue, Chikungunya, or co-infections. 

Fig. 3 shows seasonal distribution of dengue and Chikungunya cases. In months of July–September 

2025, both arboviruses showed increased incidence, particularly during the monsoon/post-monsoon 

period, Overall, both infections demonstrate seasonal trends, with peaks during rainy months. 

Similar  seasonal  trends  have  been  reported  in  other studies. Neeraja M. et al17 reported that the 

transmission of Dengue increases in the monsoon and post monsoon season. Badoni G et al18 reported 

that months of September and October are more favorable for vector to survive and breed due to 

moisture, stagnation of rain water, frequent water logging and agricultural activities. Singh J et al 19 also 

reported rising of cases during monsoon period. The number of cases increases because higher humidity 

lengthens the life span of mosquitoes and increased temperature shortens the extrinsic incubatiobn 

period. Rainfall humidity and optimum temperature conditions are required for the breeding of 

mosquitoes and frequent water logging because of poor sewage system contributes to seasonal 

epidemics of Dengue and Chikungunya virus every year in Punjab. Panday DK et al.20 in their study 

observed that Dengue cases rise from July (1.6%), peak occurred in September (28.1%) followed by 

October (34.1%) and decline by November (13.9%). Peak of Dengue was observed in post-monsoon 

season and there was a clear association with monsoon rainfall and mosquito breeding. Nagarajan R et 

al.21 also reported seasonal variation of Chikungunya. They found sharp rise in September (57%) and 

peak occurred in October (65%) and decline in December onward (30% to 0%) Singla I et al22 reported 

in their study the seasonal distribution of Chikungunya and found that maximum cases were detected in 

the months of August to October with peak in September. Bakshi R et al 23 reported in their study the 

rainy season span from June to September and the peak of Dengue cases in the months of Auguest and 

September. The findings indicate a clear seasonal trend in Dengue and Chikungunya infections, with 

cases increasing during monsoon and post-monsoon months. This pattern is consistent with other 

studies, suggesting that climatic conditions during these periods favour mosquito breeding and 

transmission of arboviral diseases. 

In the present study, the year-wise distribution of Dengue and Chikungunya positive cases (N = 127) 

showed that the Dengue cases were more common in 2024 (16.53%) as compared to Chikungunya 

(7.87%), whereas in 2025 the pattern reversed, with Chikungunya accounting for a larger 

proportion of cases (42.51%) than Dengue (33.07%). (Fig. 4). This shift suggests a rising trend of 

Chikungunya infections in 2025, while Dengue was relatively more prevalent in 2024. Comparable 

variations in disease trends have been reported in other studies. Nayak PP et al.24 described considerable 

spatial and temporal differences in Dengue incidence across 31 districts of Karnataka between 2021 and 

2024, with the highest incidence rates in 2024 recorded in Chikkamagaluru, Mandya, and Udupi, while 

Bengaluru Urban consistently showed the lowest transmission rates. 

In the present study of 63 Dengue-positive cases, Serotype II was most prevalent (41.26%), followed by 

Serotype I (30.15%) and Serotype III (14.28%). Serotype IV was not detected. Serotype could not 

be determind in 09 cases. (Fig 5). Parkash O et al25 reported the serotypes of DENV-1,(10.37%), 

DENV-2 (66.40%), DENV-3 (19.82%) and DENV-4 (3.41%) in their study. Bose S et al26 reported that 

the predominant serotype detected was DENV-2 (63.73%) followed by DENV-3 (26.89%), DENV-1 

(6.72%) and DENV-4 (2.66%). Gupta A et al.27 published data from Northwestern India and reported 

maximum cases were infected with DENV-2 (34%) followed by DENV-3 (26%). 
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Overall, our study showed that all three Dengue serotypes ( serotype I, serotype II and serotype III) are 

circulating in this area of the region. Concurrent infection with more than one serotype and 

simultaneous infection with two or more serotype was not detected in our study. This serotype pattern is 

critical for understanding the local epidemiology, planning targeted public health interventions, 

anticipating outbreak severity, and guiding vaccination strategies. 

 

CONCLUSION 

This study highlights the importance of multiplex real-time RT-PCR as a powerful diagnostic tool for 

the simultaneous detection and differentiation of major arboviral pathogens responsible for febrile 

illness. The adoption of such advanced molecular diagnostic techniques can strengthen disease 

surveillance, improve outbreak detection, and contribute to more effective public health interventions 

aimed at controlling mosquito-borne viral infections. 
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