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ABSTRACT

Dengue, a vector borne viral disease, is endemic in most areas of India and sometimes causes epidemics annually.
Each of the dengue outbreaks causes higher number of mortality and morbidity, which has a significant
socioeconomic impact. Northern India is most severely impacted by each of the dengue outbreaks. India had clocked
289235 and 233519 dengue cases with 485 and 297 deaths in the year 2023 and 2024 respectively, as per the
information provided by the national centre for vector borne diseases control (NCVBDC), a record highest in last five
years. In Uttar Pradesh, the most populous state of India, there have been more than 35,402 and 15868 confirmed
cases of dengue and 36 and 9 deaths were reported in 2023 and 2024 respectively, which is one of the most severe in
last decade. Patients were reported from urban as well as semi-urban, and rural areas. It is necessary to properly
monitor the dengue cases through both active and passive disease surveillance in order to ensure prompt case

management along with containment measures if dengue outbreak control is to be achieved in future.
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INTRODUCTION

Dengue, a viral illness caused by the dengue virus
(DENV), is transmitted to humans through the bite of
infected Aedes mosquitoes-primarily Aedes aegypti and
to a lesser extent Aedes albopictus." The disease poses a
major global health challenge, particularly in tropical and
subtropical regions, with an estimated 100-400 million
infections annually.!? Notably, about 70% of the global
burden falls on Asia.? Dengue is found in tropical and
sub-tropical climates worldwide, mostly in urban and
semi-urban areas.!

Over the past two centuries, dengue has expanded
significantly, becoming endemic in over 120 countries,
with the last three decades witnessing a sharp rise in its

global distribution.’ In India, the earliest virologically
confirmed dengue outbreak was reported along the
eastern coast, including Kolkata (formerly Calcutta),
during 1963-1964.* A significant epidemic of dengue
hemorrhagic fever (DHF) occurred in 1996, affecting
major urban centers like Delhi and Lucknow.*¢

Since then, there has been a noticeable resurgence of
dengue in the northern plains of India, especially in Uttar
Pradesh. Originally perceived as an urban illness, the
disease has gradually spread to rural areas as well, driven
by factors such as high population density, unplanned
urbanization, and inadequate vector control.” Several
large-scale dengue outbreaks have been reported from
North India over the past two decades.?
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DENGUE OUBREAK OF 2023 IN UTTAR
PRADESH

The year 2023 had an unprecedented increase in vector
borne diseases, primarily dengue and malaria. As per
NVDCP reports, the number of dengue cases in India
touched 2,89,235 in year 2023 (Data from state of West
Bengal was only available till 13.09.23), of which 485
have succumbed due to it which was highest in past six
years.” The actual situation might have been much worse
as data from some of the states are not routinely reported.

Furthermore, if we talk about the dengue situation in the
state of Uttar Pradesh, the largest state of India by
population, more than 35,402 confirmed cases and 36
deaths were reported in 2023, a record highest in the past
6 years in the state (Figure 1 and 2) and also highest
among all the states and union territories of India.’
However, media reports reported a much higher number
of deaths than the actual reported figure.!® The outbreak
was ongoing in the year 2024 as more than 15,000
confirmed cases and nine deaths were reported in
2024.° Patients were being reported from not just urban
but also semi-urban and rural locations. State capital,
Lucknow, had emerged as a dengue hot spot with the
highest number of reported infections at 957. Other
severely affected areas include Moradabad (944 cases),
Gautam Buddha Nagar (819 cases), Kanpur Nagar (816
cases) and Ghaziabad (732 cases).!%!!

Confirmed Dengue Cases in Uttar Pradesh (2019-2024)
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Figure 1: Trend of confirmed dengue cases in the
state of Uttar Pradesh, 2019-2024.
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Figure 2: Trend of deaths due to dengue in the in the
state of Uttar Pradesh, 2019-2024.

DENV EPIDEMIOLOGY AND SEROTYPES

Dengue is caused by a virus of the Flaviviridae family
and there are four distinct, but closely related, serotypes
of the virus that cause dengue i.e. DEN-1, DEN-2, DEN-
3, and DEN-4.'> DEN-2 is frequently associated with
severe dengue (SD) infections and major epidemics
globally. DEN-2 consists of six genotypes such as
Asian/American, Asian I, Asian II, Cosmopolitan,
American, and sylvatic. DF is not only becoming more
common in recent years, but it is also expanding to new
geographical areas. Local environmental conditions are
known to influence mosquito vector density, which in
turn influences DENV transmission.'? The probability of
DENV  transmission increases with  increasing
temperature and absolute humidity. An increase in built-
up area, a proxy for urbanization, was determined to be
another predictor of increasing dengue incidence. The
mosquitoes breed in very small collections of clean
water. The mosquito usually becomes infective 8-12 days
after biting an infective dengue patient. After being
bitten by an infected mosquito, a vulnerable person
develops dengue illness after an incubation period of 5-7-
days. The illness occurs throughout the year with a peak
during monsoon and post-monsoon season due to high
vector density.

Majority of the time, the disease is mild and self-limiting,
with only about 5% of people developing complications.
There are three classic stages: Febrile, critical, and
convalescent.'3 DHF and dengue shock syndrome (DSS),
the worst types of this disease, have been observed in all
regions of India. There has been a temporal change in the
prevalence of certain clinical symptoms in the decade
following the first epidemic. Shifting serotypes (DEN-1
to 2, 3, and 4) were thought to be responsible for the
variation in clinical presentation during the outbreaks and
re-infection. However, detailed serotype data for each of
the outbreaks are still lacking.'* A high fever, headache,
myalgia, body aches, vomiting, joint pain, a transient
rash, and minor bleeding signs such as petechiae,
ecchymosis at pressure sites, and venipuncture bleeding
characterize the febrile phase of DF. The patient’s chance
of developing to DSS is enhanced in the critical phase
that follows, which is defined by plasma leakage that can
lead to shock and fluid buildup (ascites or pleural
effusion) with significant bleeding without breathing
problems and severe organ damage. '

A hospital based study assessing the annual trend of
DENV infection at Lucknow, North India from 2008-
2010 reported a gradual increase in number of dengue
fever cases with highest incidence in 2010. Serotypes
circulating in years 2008, 2009 and 2010 were DV-2 and
DV-3, DV-1, 2 and 3 and DV-1 and DV-2 respectively
implying change in circulating serotypes over the year.'®

A study from Eastern Uttar Pradesh and adjoining region
of Bihar showed that DEN-2 was the only serotype which
was prevalent in this geographical area. DEN-2 was the

International Journal of Scientific Reports | August 2025 | Vol 11 | Issue 8 Page 307



Begam N et al. Int J Sci Rep. 2025 Aug;11(8):306-309

only serotype amplified in serotype-specific reverse-
transcription PCR from sera of 210 (65.21%) among 322
positive patients. This represent that the DEN-2
circulating strains of DENV are responsible for the most
of the outbreaks in North India in recent years.!”

NEED OF AN EFFECTIVE SURVEILLANCE
SYSTEM

Dengue surveillance is essential for the detection of
outbreaks and, in the longer term, to monitor disease
trends in order to control.'® Ideally, surveillance activities
should include the rapid detection of human infection
supported by wvalid clinical and laboratory diagnosis,
vector surveillance and monitoring of environmental and
social risk factors for dengue outbreaks to ensure that
increased dengue transmission is detected early and that
the response is rapid and appropriate.'’

A study by Bannister-Tyrrell et al from Indonesia aimed
to develop a modelling framework to guide planning for
the potential elimination of locally acquired dengue in
Yogyakarta found that a combination of hospital-based
surveillance and enhanced clinic-based surveillance for
dengue, an acceptable level of confidence (80%
probability) in the elimination of locally acquired dengue
can be reached within 2 years, emphasizing the role of
surveillance in the elimination of dengue.?

A review conducted by Mertha et al by analysing the nine
attributes of the surveillance system according to updated
guidelines for evaluating public health surveillance
systems by centres for disease control and prevention
(CDC).2! 1t was found that 67% of surveillance system
implementations used sentinel surveillance and 33% used
epidemiological studies globally. Surveillance system
activities: 83% used active and passive surveillance,
whereas 17% used only passive surveillance. The authors
recommended that surveillance systems should aim to
meet these nine attributes from the design to
implementation stage.

Another study by Tilak et al from Maharashtra India
exploring dengue dynamics from a multi-dimensional
surveillance approach revealed that there were specific
preferred breeding sites such as plastic discarded plates
and flowerpots with more cases in particular sector.??

PROSPECTS OF AN EFFECTIVE VACCINE

Dengue vaccines are limited and have not yet been
approved for use in India.?>?* Since last two decades,
efforts were put globally to develop safe and effective
vaccines to prevent DENV infections but were faced with
several challenges, mainly related to the complexity of
conducting long-term studies to evaluate vaccine efficacy
and safety to rule out the risk of vaccine-induced
DHS/DSS, particularly in children.?* At least seven
DENV vaccines have undergone different phases of
clinical trials; however, only three of them (Dengvaxia®,

TV003, and TAK-003) have showed promising results.
Denvaxia® is currently the only licensed vaccine, but
phase III clinical trials with two other vaccines, TV-
003/TV-005 and TAK-003, are currently ongoing, with
promising results.”> TAK-003, a live attenuated
tetravalent dengue vaccine candidate based on a DEN-2
backbone developed by Takeda, is being tested in a long-
term clinical trial in eight dengue-endemic countries.
Over a 3-year period, TAK-003 was effective against
symptomatic dengue. Efficacy declined over time, but it
was still effective against hospitalized dengue.?

CONCLUSION

In conclusion, the 2023 outbreak of dengue in the state of
Uttar Pradesh was the most severe in the last 6 years and
was continuing in the year 2024. The recurrence of
dengue outbreaks in Uttar Pradesh remains a significant
public health challenge, exacerbated by factors such as
urbanization, inadequate waste management, and
seasonal rainfall that create favorable breeding conditions
for the Aedes Aegyptus mosquito. Despite ongoing efforts
to control the spread of dengue through vector control
strategies, public awareness campaigns, and early
detection measures, the state continues to experience
periodic outbreaks. This highlights the need for a more
integrated, multi-sectoral approach to effectively mitigate
the risks.

Recommendations

To reduce the incidence of dengue in Uttar Pradesh, a
multi-pronged approach is necessary, focusing on
prevention, surveillance, community involvement, and
public awareness. However, certain measures are
required to be taken such as use of mosquito nets and
repellents, larvicidal fish in water bodies, and fogging of
insecticides. The ongoing dengue epidemic in the state of
Uttar Pradesh should be contained sooner rather than later
by strengthening and expanding the surveillance system,
bolstering community capacity, and addressing sociolect-
cultural causes.

An integrated prevention and control strategy, early case
detection and epidemiological studies, along with, last
but not the least, an effective vaccine development should
be taken into the account for effective dengue control in
long run. Finally, ensuring adequate cleanliness,
hospitalization, and public knowledge is crucial in
combating the dengue epidemic in the state of Uttar
Pradesh.

Funding: No funding sources
Conflict of interest: None declared
Ethical approval: Not required

REFERENCES

1. World Health organization. Dengue and severe
dengue. Available at: https://www.who.int/news-

International Journal of Scientific Reports | August 2025 | Vol 11 | Issue 8 Page 308



10.

11.

12.

13.

14.

Begam N et al. Int J Sci Rep. 2025 Aug;11(8):306-309

room/fact-sheets/detail/dengue-and-severe-dengue.
Accessed on 05 April 2025.

Bhatt S, Gething PW, Brady OJ, Messina JP, Farlow
AW, Moyes CL, et al. The global distribution and
burden of dengue. Nature. 2013;496(7446):504-7.
Halstead SB. Dengue. Lancet. 2007;370(9599):1644-
52.

Ramakrishanan SP, Gelfand HM, Bose PN, Sehgal
PN, Mukharjee RN. The epidemic of acute
haemorrhagic fever, Calcutta, 1963: epidemiological
Inquiry. Indian J Med Res. 1964;52:633-50.

Dar L, Broor S, Sengupta S, Xess I, Seth P. The first
major outbreak of dengue hemorrhagic fever in
Delhi, India. Emerg Infect Dis. 1999;5(4):589-90.
Agarwal R, Kapoor S, Nagar R, Misra A, Tandon R,
Mathur A, et al. Clinical study of the patients with
dengue haemorrhagic fever during the epidemic of
1996 at Lucknow, India. Southeast Asian J Trop
Med Public Health. 1999;30(4):735-40.

Tripathi P, Kumar R, Tripathi S, Tambe JJ, Venktesh
V. Descriptive epidemiology of dengue transmission
in Uttar Pradesh. Indian Paediatr. 2008;45(4):315-8.
Dash PK, Saxena P, Abhyankar A, Bhargava R, Jana
AM. Emergence of dengue virus type-3 in northern
India. Southeast Asian J Trop Med Public Health.
2005;36(2):370-7.

National Centre for Vector Borne Diseases Control.
Dengue Situation In India. Available at:
https://ncvbdc.mohfw.gov.in/index4.php?lang=1&le
vel=0&linkid=431&lid=3715. Accessed on 05 April
2025.

India Today. 24 deaths due to dengue in Uttar
Pradesh, cases continue to surge. Available at:
https://www.indiatoday.in/india/story/dengue-cases-
deaths-uttar-pradesh-lucknow-kanpur-meerut-noida-
2450809-2023-10-18. Accessed on 05 April 2025.
The pioneer. Dengue outbreak in UP. Available at:
https://www.dailypioneer.com/2023/state-
editions/dengue-outbreak-in-up.html. Accessed on
05 April 2025.

Sarma DK, Kumar M, Balabaskaran Nina P,
Balasubramani K, Pramanik M, Kutum R, et al. An
assessment of remotely sensed environmental
variables on dengue epidemiology in Central India.
PLoS Negl Trop Dis. 2022;16:¢0010859.

Vijay J, Anuradha N, Anbalagan VP. Clinical
presentation and platelet profile of dengue fever: A
retrospective study. Cureus. 2022;14:¢28626.

Hasan MJ, Tabassum T, Sharif M, Khan MA,
Bipasha AR, Basher A, et al. Comparison of clinical
manifestation of dengue fever in Bangladesh: An
observation over a decade. BMC Infect Dis.
2021;21:1113.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Lee IK, Liu JW, Chen YH, Chen YC, Tsai CY,
Huang SY, et al. Development of a simple clinical
risk score for early prediction of severe dengue in
adult patients. PLoS One. 2016;11:¢0154772.
Pandey N, Nagar R, Gupta SO, Khan D, Singh DD,
Mishra G, et al. Trend of dengue virus infection at
Lucknow, north India (2008- 2010): a hospital-based
study. Indian J Med Res. 2012;136(5):862-7.

Singh AK, Kumar A, Gaur V, Singh RK. Serotypic
and genotypic characterization of circulating dengue
virus strains in eastern Uttar Pradesh, India. Virol
Viral Infect Int J Infect Dis. 2021;101:492-528.
Runge-Ranzinger S, McCall PJ, Kroeger A, Horstick
O. Dengue disease surveillance: an updated
systematic literature review. Trop Med Int Health.
2014;19(9):1116-60.

World Health Organization. Promoting dengue
vector surveillance and control. Available at:
https://www.who.int/activities/promoting-dengue-
vector-surveillance-and-control. Accessed on 05
April 2025.

Bannister-Tyrrell M, Hillman A, Indriani C, Ahmad
RA, Utarini A, Simmons CP, et al. Utility of
surveillance data for planning for dengue elimination
in Yogyakarta, Indonesia: a scenario-tree modelling
approach. BMJ Glob Health. 2023;8(11):e013313.
Adnyana IMDM, Utomo B, Eljatin D, Setyawan
MF. Developing and Establishing Attribute-based
Surveillance System: A Review. Prevent Med Res
Rev. 2024;1(2):76-83.

Tilak R, Kapoor S, Anand V, Bajaj S, Koundinya K,
Yadav A. Exploring Dengue Dynamics from a Multi-
dimensional Surveillance Approach: A  Cross-
sectional Study from Maharashtra, India. Prevent
Med Res Rev. 2024;1(5):231-5.

Hassan M, Hassan A, Farooq M, Afzal S, Khan MA,
Amin [, et al. Dengue Vaccines: Ongoing Challenges
and Current Status in the Advancement of Different
Candidates. Crit Rev FEukaryot Gene Expr.
2021;31(5):7-19.

Ghosh A, Dar L. Dengue vaccines: challenges,
development, current status and prospects. Indian J
Med Microbiol. 2015;33(1):3-15.

Torres-Flores JM, Reyes-Sandoval A, Salazar MI.
Dengue Vaccines: An  Update. BioDrugs.
2022;36(3):325-36.

Cite this article as: Begam N, Bashar MA. Dengue
outbreak in state of Uttar Pradesh, North India:
lessons learnt and way forwards. Int J Sci Rep
2025;11(8):306-9.

International Journal of Scientific Reports | August 2025 | Vol 11 | Issue 8 Page 309



