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Abstract

Dengue is a global health problem and expansion of its endemics towards new territories in the hilly regions in Nepal
is a serious concern. It appeared as a new disease in Nepal in 2004 from Japanese traveler with sporadic cases every
year and massive outbreaks in 2010, 2013 and 2016. The serotype was responsible for outbreak in particular year was
dengue virus serotype-1 (DENV-1) in 2010, 2016; and DENV-2 in 2013. Nepal lacks basic health related infrastructure in
rural areas and does not have a stringent health care policy. With severances of epidemic like dengue, a new surveil-
lance or an upgrading of existing one are direly needed to better challenge the possible outbreaks. This review paper
aims to explain the dengue trend in last one decade in Nepal and warrants concerted and timely public health inter-

ventions to minimize the deleterious effects of the disease.
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Background

Dengue is considered as one of the predominant arbo-
viral infection and is caused by one of the 4 serotypes
of the dengue virus (DENV 1-4). It is a RNA virus that
belongs to the genus Flavivirus of the family Flaviviridae
[1]. Generally, dengue fever (DF) is a self-limiting disease
without any long-term effects after the fever subsides.
However, dengue hemorrhagic fever (DHF)/dengue
shock syndrome (DSS) is a life-threatening disease; char-
acterized by increased vascular permeability; which may
lead to hypovolemic shock, hemoconcentration, haemor-
rhages, thrombocytopenia, pleural effusion, and possibly
even death [2]. In South Asia, over 76% of infected peo-
ple are asymptomatic and 24% of the infected population
show distinct clinical symptoms [3]. The first case of den-
gue in Nepal was reported from a Japanese traveler after
returning to his country in 2004 [4]. Although several
cases of dengue fever were previously suspected in Nepal,
a scientific documentation as case report of dengue from
the indigenous Nepali population was only published
after 2006 [4, 5]. Since then, sporadic clinical cases of
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dengue and outbreak has been reported every year in the
country [6-8]. Among the two competent vectors of the
disease Aedes aegypti and Aedes albopictus, the former is
the primary vector for transmission among humans and
is distributed only in the lowland Terai region of Nepal,
whereas A. albopictus is found throughout Nepal [8].
Although A. albopictus was reported in the southern
plains during the 1980s, A. aegypti was first reported in
Kathmandu in 2009 [9]. The aim of this review paper is
to summarize the epidemiological pattern/serotype shift
of dengue virus infections in Nepal since last decade and
emphasize to improve the diagnostic facilities/capaci-
ties to encounter maximum number of cases and public
health interventions programme to minimize the delete-
rious effects of the disease in Nepal.

Methods

The data are acquired by reviewing the previously pub-
lished paper and annual report of Department of Health
Services (DOHs), Ministry of Health, Government of
Nepal. We found the dengue cases were screening by
using commercially available rapid diagnostic kit (RDT)
and conformation was done using ELISA (either dengue
NS1 and/or IgM positive) at the respective hospitals. The
data was entered and analyzed (mean, median and per-
centage) using SPSS software version 23.0.
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Dengue epidemics in Nepal

Nepal is a landlocked country situated in the central
Himalayas area of South Asia. It is known for its three
particular ecological zones: the northern range-Moun-
tain; the mid-range-Hill region; and the southern range-
Terai (“flat land”) (Fig. 1). A little more than half of
Nepal’s present population dwells either in a tropical or
in a subtropical atmosphere of Terai, where all dengue
episodes have occurred and the first documentation of
indigenous dengue in Nepal was reported from the Terai
region of Nepal [10]. Since then, sporadic cases and/or
outbreaks continued validating DENV epidemics in the
country [11]. The dengue-wave spread from Terai region
and was detected every year in that particular Terai
region. The Chitwan and Rupandehi districts in the Terai
region of Nepal were focal epidemics during the outbreak
in 2010, 2013 and 2016 [10, 12, 13]. Not only in the low-
land inner Terai region (Parsa district), which is 300 m
below sea level, DENV have been reported in the valleys
of upland Hill regions at an altitude of 2500 m above sea
level [14] (Fig. 2).
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Clinical versus confirmed dengue cases

Suspected clinical cases presenting to the hospitals were
3-8 times higher in number than the confirmed den-
gue patients. Up to 2016, the reported total numbers of
confirmed cases in the country were 3634 among 10,966
clinical cases (Table 1). The highest number of clinical
cases (n = 4125) occurred during the outbreak in 2016
and the lowest (n = 25) in 2008. However, percentage of
confirmed cases was found to be highest (75.47%) in 2010
which abruptly decreased to 14.1% in 2011 and increased
again to 39.15% in 2016 (Table 1).

Gender and age based susceptibility

The number of the infected male (n = 2248) population
was significantly higher than the female (n = 1086) at the
ratio of 1.17:2.5 (Table 1). The age group of 15-40 years
(median age 27.35) was distinctly vulnerable, how-
ever, affected patients ranged from a 2 year old child to
87 year old man. The percentage of children suspected,
below 15 years, was found high in 2007 and 2009 as 51.8
and 43.3% respectively. The proportion of confirmed
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Fig. 2 Map of dengue reported districts from 2006 to 2016 in Nepal

infections in children less than 15 years of age was two
earlier outbreaks (2010, 2013), which continued in the
year 2016 as well. Population more than 40 years of age
was comparatively less infected to other studied group.

Circulation of serotype

Serotyping of the virus was not conducted every year,
though the first reported case from the Japanese traveler
in 2004 was recorded as serotype-2 [15]. The circulation
of multiple serotypes in the country was identified dur-
ing the 2006 outbreak [16]. However, different serotypes
predominated every year with DENV-1 in 2010 and 2016,
DENV-2 in 2013 (Table 1).

Drift of dengue virus from subtropical towards temperate
zones

The first outbreak of dengue fever was documented from
Terai region of central part in 2006 [17]. Unexpectedly,
dengue erupted in 2010, 2013 and 2016 covering the
whole west to east Terai region encompassing middle Hill
districts (Annual Report Department of Health, EDCD,
2016). The climate in Nepal though, situated geographi-
cally in sub-tropical climate zone, ranges from tropical
to alpine. The dengue cases were no more limited to sub-
tropical areas but have crossed the climatic border and
extended towards hill regions enduring the temperate
climate.

Dynamics of dengue vector in Nepal

Numerous factors are responsible for the dengue trans-
mission in the country and one of it is believed to be asso-
ciated with the spread of the vector within the country.
Though rapid urbanization and increasement of travel
have been obvious in the country, the climate conditions
have also been projected as a contributional factor to the
spread of the dengue vector. A stable population of both
A. aegypti and A. albopictus have been found to be estab-
lished from the lowlands to the middle mountain at an
altitude of 2000 m above sea level in Nepal [18—20]. This
scenario makes it likely that Hill regions in Nepal will
continue to be environmentally favored for the breed-
ing of dengue vector and consecutively may constitute a
potential risk for dengue outbreaks in the future.

Discussion

Our analysis of the dengue epidemiology in Nepal
showed a substantial increase of the dengue virus preva-
lence over a short span of time. Although the first den-
gue case was reported in 2004 from Japanese traveler, the
outbreak of dengue was occurred in the country in 2006
with a remarkable number of 32 confirmed cases [16, 21].
The virus remained almost latent for the three consecu-
tive years from 2007 to 2009 and reoccurred again during
a massive outbreak in 2010 [10]. Following this outbreak,
cases of dengue continued to be reported in the subse-
quent year 2011 and 2012 and two major outbreaks were
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witnessed in 2013 and 2016 (Annual Report Department
of Health, EDCD, 2016). A clear cyclic 3-year-amplitude
demonstrated by major peaks in 2010, 2013 and 2016.
Such epidemiological cyclic outbreak-trend every 3 years
have also been experienced in Brazil and Cuba [22, 23].

Annual seasonal variation trends of the dengue occur-
rence shows, infections appear abruptly in July, just after
the start of the rainy season and cases peaks in August
and September, which are considered to be the months
with the most favorable climate for mosquitoes breading
[24, 25]. Similar seasonal response was found in a study
conducted in China and Philippines [26, 27]. Similarly,
peak transmission in the post monsoon season supports
similar findings from other studies conducted in India
[28]. The distinct seasonal trend of dengue prevalence/
infections in Nepal needs to be considered when address-
ing precautions and public awareness programs during
the specific months in order to control possible future
outbreaks.

The study for 11 years with regards to the gender based
analysis showed that the male population was more likely
to have infection than female at the mean ratio of 2:1,
which is in agreement to the past study done by Gupta
et al. [25]. One can assume that compared to women who
are generally confined within household works the male
population is mostly involved in outdoor work activities
for livelihood which makes them more likely exposed to
Aedes spp. bites.

Nepal shows heterogeneity of multiple dengue sero-
types as circulation of all four serotypes was found in
2006. Since then, specific serotypes were predominant
in 2010 and 2016 outbreak (DENV-1) and 2013 (DENV-
2). Similar findings on serotype prevalence was seen in
Delhi, India showing circulation of all four serotypes in
2003 followed by the predominance of serotype 3 in 2004
and 2005 [28]. The sub-metropolitan cities of lowland
Terai region of Nepal are densely populated and share
open transit multiple routes to North India facilitating
easy transmission and import of cases, especially fol-
lowing outbreaks in India. This region of Nepal is con-
sidered highly vulnerable to dengue outbreaks. However,
since the subtropical climate favors the dengue vector,
the middle mountain region has also potential for dengue
outbreaks.

Conclusion

This review paper summarizes the dengue epidemiology
in Nepal chronologically including seasonal influence,
age and gender distribution. The dengue virus serotype
shift observed in each outbreak appears as a major fac-
tor in the dengue landscape in Nepal. These shifts may
enhance the disease severity and complications in the
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future and requires concerted and timely public health
interventions to protect the population at risk in Nepal.
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DF: dengue fever; DHF: dengue hemorrhagic fever; DSS: dengue shock syn-
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not done.

Authors’ contributions

BPG and KDM reviewed literature, analyzed the data and prepared first draft
of the manuscript. RK provided the clinical of dengue data. RT wrote the vec-
tor part and edited the manuscript. All authors read and approved the final
manuscript.

Author details

!Virology Unit, Central Department of Biotechnology, Tribhuvan University,
Kirtipur, Kathmandu, Nepal. 2 Central Department of Microbiology, Tribhuvan
University, Kirtipur, Kathmandu, Nepal. 3 Bhawani Hospital, Birgunj, Parsa,
Nepal. * Central Diagnostic Laboratory and Research Center Pvt. Ltd, Kath-
mandu, Nepal.

Acknowledgements

The authors are thankful to Dr. Tarun Saluja, MD and Dr. Andrea Stiller, MPH
from International Vaccine Institute, Seoul, South Korea for thoroughly reading
and English correction in the manuscript.

Competing interests
The authors declare that they have no competing interests.

Availability of data and materials
Not applicable.

Consent for publication
Not applicable.

Ethics approval and consent to participate
Not applicable.

Funding
Authors did not receive any funding for this work.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Received: 4 December 2017 Accepted: 17 February 2018
Published online: 23 February 2018

References

1. Lam PK, Tam DTH, Diet TV, Tam CT, Tien NTH, Kieu NTT, Simmons C, Farrar
J,Nga NTN, Qui PT. Clinical characteristics of dengue shock syndrome in
Vietnamese children: a 10-year prospective study in a single hospital. Clin
Infect Dis. 2013;57(11):1577-86.

2. Gubler DJ. Dengue/dengue haemorrhagic fever: history and current
status. In: Novartis foundation symposium. 2006;277:3-16 (discussion
16-22,71-13,251-253).

3. Shepard DS, Suaya JA, Halstead SB, Nathan MB, Gubler DJ, Mahoney RT,
Wang DN, Meltzer MI. Cost-effectiveness of a pediatric dengue vaccine.
Vaccine. 2004,22(9-10):1275-80.

4. TakasakiT, Kotaki A, Nishimura K, Sato Y, Tokuda A, Lim CK, Ito M, Tajima
S, Nerome R, Kurane I. Dengue virus type 2 isolated from an imported
dengue patient in Japan: first isolation of dengue virus from Nepal. J
Travel Med. 2008;15(1):46-9.



Gupta et al. Ann Clin Microbiol Antimicrob (2018) 17:6

Pandey BD, Morita K, Khanal SR, Takasaki T, Miyazaki |, Ogawa T, Inoue S,
Kurane I. Dengue virus, Nepal. Emerg Infect Dis. 2008;14(3):514-5.
Pandey BD, Nabeshima T, Pandey K, Rajendra SP, Shah'Y, Adhikari BR,
Gupta G, Gautam I, Tun MM, Uchida R, et al. First isolation of dengue virus
from the 2010 epidemic in Nepal. Trop Med Health. 2013;41(3):103-11.
Gupta BP, Singh' S, Kurmi R, Malla R, Sreekumar E, Manandhar KD. Re-
emergence of dengue virus serotype 2 strains in the 2013 outbreak in
Nepal. Indian J Med Res. 2015;142(Suppl):S1-6.

Singh S, Gupta BP, Manakkadan A, Das Manandhar K, Sreekumar E.
Phylogenetic study reveals co-circulation of Asian Il and Cosmopolitan
genotypes of dengue virus serotype 2 in Nepal during 2013. Infect Genet
Evol. 2015;34:402-9.

Griffiths K, Banjara MR, O'Dempsey T, Munslow B, Kroeger A. Public health
responses to a dengue outbreak in a fragile state: a case study of Nepal. J
Trop Med. 2013,;2013:158462.

Pandey BD, Nabeshima T, Pandey K, Rajendra SP, Shah'Y, Adhikari BR,
Gupta G, Gautam |, Tun MM, Uchida R. First isolation of dengue virus from
the 2010 epidemic in Nepal. Trop Med Health. 2013;41(3):103-11.

Subedi D, Taylor-Robinson AW. Epidemiology of dengue in Nepal: history
of incidence, current prevalence and strategies for future control. J Vector
Borne Dis. 2016;53(1):1.

Singh'S, Gupta BP, Manakkadan A, Manandhar KD, Sreekumar E. Phyloge-
netic study reveals co-circulation of Asian Il and Cosmopolitan genotypes
of dengue virus serotype 2 in Nepal during 2013. Infect Genet Evol.
2015;34:402-9.

Thapa S, Pant ND, Shrestha R, Ganga G, Shrestha B, Pandey BD, Gautam |.
Prevalence of dengue and diversity of cultivable bacteria in vector Aedes
aegypti (L) from two dengue endemic districts, Kanchanpur and Parsa of
Nepal. J Health Popul Nutr. 2017;36(1):5.

Gupta BP, Adhikari A, Rauniyar R, Kurmi R, Upadhya BP, Jha BK, Pandey B,
Das Manandhar K. Dengue virus infection in a French traveller to the hilly
region of Nepal in 2015: a case report. J Med Case Rep. 2016;10:65.
Takasaki T, Kotaki A, Nishimura K, Sato Y, Tokuda A, Lim CK; Ito M, Tajima

S, Nerome R, Kurane I. Dengue virus type 2 isolated from an imported
dengue patient in Japan: first isolation of dengue virus from Nepal. J
Travel Med. 2008;15(1):46-9.

Malla S, Thakur GD, Shrestha SK, Banjeree MK, Thapa LB, Gongal G,
Ghimire P Upadhyay BP, Gautam P, Khanal S. Identification of all dengue
serotypes in Nepal. Emerg Infect Dis. 2008;14(10):1669.

17.

20.

21.

22.

23.

24.

25.

26.

27.

Page 6 of 6

Dumre SP, Shakya G, Na-Bangchang K, Eursitthichai V, Grams HR, Upreti
SR, Ghimire P, Khagendra K, Nisalak A, Gibbons RV. Dengue virus and
Japanese encephalitis virus epidemiological shifts in Nepal: a case of
opposing trends. Am J Trop Med Hyg. 2013,;88(4):677-80.

Dhimal M, Gautam |, Joshi HD, O'Hara RB, Ahrens B, Kuch U. Risk

factors for the presence of chikungunya and dengue vectors (Aedes
aegypti and Aedes albopictus), their altitudinal distribution and climatic
determinants of their abundance in central Nepal. PLoS Negl Trop Dis.
2015;9(3):20003545.

Acharya BK, Cao C, Lakes T, Chen W, Naeem S. Spatiotemporal analysis
of dengue fever in Nepal from 2010 to 2014. BMC Public Health.
2016;16(1):849.

Dhimal M, Ahrens B, Kuch U. Species composition, seasonal occurrence,
habitat preference and altitudinal distribution of malaria and other
disease vectors in eastern Nepal. Parasit Vectors. 2014;7(1):540.

Pandey BD, Morita K, Santa Raj Khanal TT, Miyazaki |, Ogawa T, Inoue S,
Kurane I. Dengue virus, Nepal. Emerg Infect Dis. 2008;14(3):514.

Siqueira JB Jr, Martelli CM, Coelho GE, Simplicio AC, Hatch DL. Dengue
and dengue hemorrhagic fever, Brazil, 1981-2002. Emerg Infect Dis.
2005;11(1):48-53.

Guzman MG, Kouri G, Valdes L, Bravo J, Vazquez S, Halstead SB. Enhanced
severity of secondary dengue-2 infections: death rates in 1981 and 1997
Cuban outbreaks. Pan Am J Public Health. 2002;11(4):223-7.

Dhimal M, Ahrens B, Kuch U. Climate change and spatiotemporal dis-
tributions of vector-borne diseases in Nepal—a systematic synthesis of
literature. PLoS ONE. 2015;10(6):e0129869.

Gupta BP, Singh S, Kurmi R, Malla R, Sreekumar E, Manandhar KD. Re-
emergence of dengue virus serotype 2 strains in the 2013 outbreak in
Nepal. Indian J Med Res. 2015;142(Suppl 1):S1.

Edillo FE, Halasa YA, Largo FM, Erasmo JN, Amoin NB, Alera MT, Yoon IK,
Alcantara AC, Shepard DS. Economic cost and burden of dengue in the
Philippines. Am J Trop Med Hyg. 2015;92(2):360-6.

Lai S, Huang Z, Zhou H, Anders KL, Perkins TA, Yin W, Li Y, Mu D, Chen Q,
Zhang Z.The changing epidemiology of dengue in China, 1990-2014:
a descriptive analysis of 25 years of nationwide surveillance data. BMC
Med. 2015;13(1):100.

Gupta E, Dar L, Kapoor G, Broor S. The changing epidemiology of dengue
in Delhi, India. Virol J. 2006;3(1):92.

Submit your next manuscript to BioMed Central
and we will help you at every step:

* We accept pre-submission inquiries

e Our selector tool helps you to find the most relevant journal
* We provide round the clock customer support

e Convenient online submission

e Thorough peer review

e Inclusion in PubMed and all major indexing services

e Maximum visibility for your research

Submit your manuscript at

www.biomedcentral.com/submit () BiolMed Central




	Dengue periodic outbreaks and epidemiological trends in Nepal
	Abstract 
	Background
	Methods
	Dengue epidemics in Nepal
	Clinical versus confirmed dengue cases
	Gender and age based susceptibility
	Circulation of serotype
	Drift of dengue virus from subtropical towards temperate zones
	Dynamics of dengue vector in Nepal

	Discussion
	Conclusion
	Authors’ contributions
	References




