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Dengue virus (DENV) has caused about 12 large outbreaks in Pakistan, resulting in 286,262 morbidities and
1108 deaths. The most affected province is Khyber Pakhtunkhwa (KP). This study was conducted to de-
termine the average DENV prevalence in different areas of the Haripur endemic district of KP and the
causing factors of DENV.
Keywords: Methods: This‘wo.rk. was a cross.—sectiona} stugly that was performed in the DENV endem}c district Haripur.
Dengue v}rus A total of 761 individuals were included in this study. The data were categorized according to sex, age and
DENV symptoms (like fever, body aches, bleeding, and skin rash). For data analysis, SPSS 23 version was applied.
Kyber Pakhtunkhwa ArcGIS version 10.8 was used to map the study area.
Prevalence Results: In this study, there were 716 confirmed cases of DENV fever, including 421 males (58.8%) and 295
Pakistan females (41.2%). The most affected age range, 16-30 years, reported by 301 (42.0%), was followed by 31-45
years, 184 (25.7%), above 46 years, 132 (18.4%), and 0-15 years, 99 (13.8%). The positive IgG cases were
581(81.0%). Those whose age ranges from 1 to 15 years 82 (8.7%) cases, 16-30 years 244 (34.1%), 31-45 years
156 (21.8%), above 46-year age 99 (13.8%) cases. In addition, this suggests that those between the ages of 16
and 30 are at the highest risk for DENV infection. However, this might be the fact that individuals in this age
range are more likely to be out in the environment, making them more vulnerable to the virus.
Conclusion: Over the past ten years, DENV fever has become increasingly prevalent in Pakistan. The risk is
substantially higher for males. Dengue outbreaks hit those between the ages of 16 and 30 the hardest. The
proper monitoring and assessment of DENV are necessary for prevention and controlling the disease.
Disease surveillance includes identification and molecular characterization of infected persons and mon-
itoring mosquito populations in high-risk locations for the purpose of vector surveillance. In order to assess
the community’s willingness to participate in DENV preventive efforts, behavioral impact surveillance is
also necessary.
© 2023 The Author(s). Published by Elsevier Ltd on behalf of King Saud Bin Abdulaziz University for Health
Sciences. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/li-
censes/by-nc-nd/4.0/).

Introduction

Dengue virus (DENV) is a viral infection spread to humans by
infected mosquito bites [1-3]. The infection is mostly spread by the
Aedes aegypti mosquitos and, to a lesser extent, by the Aedes al-
bopictus mosquitos [4,5]. There are four DENV serotypes [6], and the
virus can happen up to four times. Severe dengue is a major factor in
serious illness and death in some Latin American and Asian nations
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[7]. DENV has no specific cure medications [5]. Early detection of the
infection and the availability of adequate medical treatment can
minimize mortality rates to fewer than 1%. DENV is widespread in
tropical and subtropical regions across the globe, mainly in urban
and semi-urban areas. The worldwide incidence of infection has
grown rapidly, with about half of the world’s people at risk. Even
though 100-400 million infections are thought to happen every year,
the vast majority are mild and cause no symptoms [5].

From September to December 2019, Pakistan had 53498 DENV
cases and 95 fatalities. From January 1 to November 25, 2021, 48906
cases, including 183 deaths, were reported in four provinces: Khyber
Pakhtunkhwa, Punjab, Balochistan, Sindh, and the federally controlled
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ICT and AJK autonomous regions. Khyber Pakhtunkhwa, a province
that shares borders with Afghanistan, had the second most cases,
with 10223, or 21% of all cases, and ten deaths occurred [8].

Based on the severity of the symptoms, dengue fever can be di-
vided into three primary stages: mild dengue fever, severe dengue
fever, and fatal dengue fever. Recent studies show that dengue virus
infection is common in Pakistan after the monsoon [9,10]. From
1994-2011, the DENV disease caused numerous outbreaks in Paki-
stan. The infection was first testified in Pakistan in 1982 when 12
patients out of 174 were affected [11]. In 1994, the first signs of DENV
were seen in Karachi. In August 2013, the first case of DENV in
Khyber Pakhtunkhwa was reported in Swat. Travelers spread the
DENV from one place to another. Based on data from 2013, Khyber
Pakhtunkhwa had the most people with dengue, with 3177 cases
reported [12]. In Swat, 5569 people contracted DENV between Au-
gust 2013 and November 2016, and 37 died [13]. According to re-
search, a humid or warm atmosphere facilitates mosquito vector
breeding [12]. Several studies have also identified risk factors for
DENV. Vectors’ favorite breeding locations have been discovered as
little pools of stagnant water in plants, tires, and ditches. Long-
sleeved clothes, mosquito repellent, and vector control (residual
insecticide spray and thermal fogging) have been found to be the
best ways to avoid getting DENV fever [14].

In light of the infection’s severity, as mentioned above, the cur-
rent study is intended to contribute significantly to public health
officials’ efforts to contain and eradicate the infection. Most of the
high-endemic districts in KP province are currently experiencing
DENV fever. One of them is the district of Haripur. This study was
carried out to determine the average DENV prevalence in different
areas of the Haripur district and causing factors of DENV infection.

Methods and materials
Study design, area and period

This was a cross-sectional study that was conducted in the dis-
trict of Haripur with DENV endemic (Fig. 1). The estimated total
study area was 1725 kilometer square. Haripur has a humid sub-
tropical climate with no dry season and is located at an elevation of
509.24 m (1670.7 feet) above sea level. The yearly temperature in the
district is 19.6 °C (67.3 °F), which is - 1.3% lower than the national
average. Haripur gets about 131.7 millimeters (5.2 in.) of rain an-
nually and has 145.5 rainy days (39.9% of the time).

The investigation was carried out throughout August and
November 2021, corresponding to the peak transmission season for
DENV. Due to inadequate management efforts, the prevalence of
dengue fever has increased dramatically in KP, Pakistan. This rise of
infections can be attributed to several factors, including floods, lar-
gely socioeconomic, a lack of resources, and a lack of information on
how dengue transmission occurs [15-17]. Before carrying out this
investigation, the appropriate consent was received from the re-
levant authorities and the patients who engaged in this study; the
data from the patients were gathered using a questionnaire.

Sample selection

The main District Headquarters Hospital (DHQ), Haripur, offering
dengue laboratory tests, was surveyed. A total of 761 individuals
were included in this study. The data were categorized according to
sex, age and symptoms (like fever, body aches, bleeding, and
skin rash).

Data analysis

For data analysis, SPSS 23 version was used. For continuous
variables, means and standard deviations (SD) were calculated, and
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for categorical variables, frequencies, and percentages were also
calculated. The chi-squared test was used to investigate the re-
lationship between categorical variables and the p-value smaller
than 0.05 was regarded as statistically significant.

Laboratory test

Fresh blood was collected from patients about 2ml in an
Ethylene Diamine Tetraacetic acid (EDTA) tube. Diagnosis of dengue
virus infection in the laboratory was based on an immune chroma-
tography technique (ICT) commercially available standard diagnostic
(SD ICT) kit. After adding 20ul of whole blood to the sample well, the
well was examined after 10 min for the presence of nonstructural
protein NS1, immunoglobulin M (IgM), and immunoglobulin G (IgG)
in the T test line and the C control line, respectively. This was done to
ensure that the testing was carried out correctly. A positive NS1
result indicates the presence of DENV in the body; IgM and IgG are
utilized to confirm acute and chronic inflammation in dengue in-
fection.

Ethical considerations

The Institutional Review Board of The University of Haripur,
Pakistan, granted ethical approval for the study. The DHQ Hospital in
Haripur, Pakistan, granted the permission to perform the research
and provided the required information.

Results

This study had 716 confirmed cases of DENV fever, including 421
men (58.8%) and 295 women (41.2%) Fig. 2. The data is reported in
terms of frequencies, most prevalent average group, and statistical
significance difference at p < 0.05 for each variable. The ages of all
confirmed cases ranged from O to over 60 years old, as shown in
Table 1. The age group 16-30 years was the most suffering, ac-
counting for 301 (42.0%), followed by 31-45 years at 184 (25.7%),
over 46 years at 132 (18.4%), and 0-15 years at 99 (13.8%) Fig. 3.

Patients with confirmed IgG (the initial antibodies to emerge
after primary dengue infection) or IgM-positive findings were tested
for the presence of active DENV. The confirmed cases are 716, and
581 (81.0%) have positive IgG. Those aged 1-15 account for 82 (8.7%)
instances, those aged 16-30 for 244 (34.1%), those aged 31-45 for
156 (21.8%), and those aged beyond 46 for 99 (13.8%). This suggests
that the age range between 16 and 30 years has the most prominent
risk for the prevalence of DENV infection.

The fever symptoms in positive dengue cases are 421 (58.8%) in
males while 295 (41.2%) are females; body ache symptoms in posi-
tive dengue cases are 421 (58.8%) in males while 293 (40.9%) in fe-
males. 2 (0.3%) did not show body ache symptom. Skin rashes in
dengue infection are 581 (80.0%) cases. Bleeding and skin rashes are
not significant in positive cases in both males and females. The
correlation of DENV symptoms is more likely in patients with fever
and body aches (Table 2).

Discussion

DENV is a rapidly spreading pandemic risk in many parts of the
globe. A virus of the Flaviviridae family causes dengue, and there are
four different but closely related serotypes (DENV-1, DENV-2, DENV-
3, and DENV-4) [18]. This research aims to identify the prevalence of
dengue infection throughout the regions that make up the Haripur
district and the variables that contribute to its spread. In 1982 DENV
was initially detected in Pakistan [19]; nevertheless, DENV has de-
veloped into a very critical vector-borne virus since 2006. Humans
become the virus’s major vectors, multipliers once infected, pro-
viding a viral reservoir for uninfected mosquitos. Controlling

Downloaded for Anonymous User (n/a) at Hanyang University from ClinicalKey.com by Elsevier on June 12, 2023.
For personal use only. No other uses without permission. Copyright ©2023. Elsevier Inc. All rights reserved.



H. Qureshi, M.I. Khan, S.J. Bae et al.

Journal of Infection and Public Health 16 (2023) 1131-1136

N

(@)

(b)

20 Miles

O Legend
Sl b )
) Haripur

ia ] vx
R R K S b [ ] Pakistan
A e S e o 3 =% o Cases
oo e e - 23 .

Tns AR :

S S e 5 wist e &

oo “ i3 .
R RO B R I
e G s ot Te
s . .’“ “%e.

D Sy s

(©)

Fig. 1. Study area map.

mosquito populations is the primary strategy for preventing DENV
spread [20]. Several outbreaks have occurred in the country over the
last decade, infecting thousands of people and killing some parts of
them [21-29]. Over 50,000 individuals died due to a severe illness in
Punjab in 2011, a populous province with a border with KP. Ac-
cording to the data published by the WHO, the province of KP saw
yet another major infection outbreak in the year 2013, with an es-
timated 8546 cases, including 33 fatalities in the Swat region, with
the most common serotypes were 1, 2, and 3 [30-33].

The predominant variant of the dengue virus in Pakistan is
identified as DENV-2, as per research findings [24]. However, it is
crucial to acknowledge that the prevalence of the virus or its
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subtypes can shift over time and across different geographical areas
within the nation. Another study carried out at the National In-
stitutes of Health (NIH) in Islamabad analyzed 343 human serum
samples in 2022, all of which tested positive for the dengue virus
NS1. Upon evaluating the serotypes of these samples, it was found
that the three most widespread serotypes were DENV-2 (62%;
n=183), DENV-1 (37%; n=109), and DENV-3 (0.3%; n=1) [34].
Since Pakistan did not have enough diagnostic and monitoring
facilities, it is likely for the virus to be widespread those areas. Real
dengue cases might be underreported because most dengue infec-
tions are self-managed and either mild or asymptomatic. A sig-
nificant number of instances are also incorrectly diagnosed as other
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Table 1
Distribution of confirmed DENV cases Gender and Age wise.
Variables Total Percentage %  Average p-value
(n=716) (Mode)
Male 421 58.8 Male 0.000
Female 295 41.2
Age Group
0-15 99 13.8 Age Group 0.000
16-30 301 42.0 [16-30]
31-45 184 25.7
> 46 132 18.4
Travel History
Yes 12 1.7 No 0.000
No 704 98.3

febrile diseases. DENV fever is quite common among those who
travel to tropical and subtropical areas. The likelihood of a traveler
contracting a viral illness is, in most cases, determined by the risk
factors that they are exposed to and the prevalence of the virus in
the area. There is currently no prevention available for dengue fever.
On the other hand, nosocomial transmission might occur in areas
where dengue fever is endemic. This may be of utmost significance
for medical staffs who treat people suffering from dengue hemor-
rhagic fever [35].

Because the causes of the vast majority of diseases are frequently
found in this province, residents of KP are at an increased risk for a
wide variety of fatal diseases. Wars, the most recent of which was
waged against terrorism, have wreaked havoc across the nation and
torn it to shreds. As a direct consequence of this, there have been
several epidemics of illnesses that cause death in individuals. The
spread of many diseases has been halted, and the negative impacts
of those diseases have been mitigated, yet combating a fatal illness
requires careful preparation. A successful prevention plans are able
to stop the virus’s transmission by getting rid of risk factors or
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significantly cutting down them. Even though there has been con-
sistent progress to improve the quality of the province’s healthcare
system, there are still a great deal of issues requiring resolution.

The Pakistani Ministry of Health has instituted several inter-
ventions, including vector surveillance and control efforts. All the
provinces have set up free diagnostic and clinical management ser-
vices for the cases [36].

Effective medical care systems can stop the spread of infections
and save lives, reducing fatality rates from 20% to< 1%. Infected
environments trigger viral outbreaks. On July 19, 2017, over 95,000
people were affected by DENV during the pandemic. According to
the WHO, as of October 24, 2017, there were 88,002 suspected cases,
19,002 confirmed cases, and 56 deaths (CFR 0.3%) in Peshawar, the
capital of KP’s province.

In this study, there were 716 confirmed cases of DENV fever, with
421 men (58.8%) and 295 women (41.2%). The age group 16-30 years
suffered the most (301 (42.0%)), followed by 31-45 years (184
(25.7%)), over 46 years (132 (18.4%)), and 0-15 years (99 (13.8%)).
Consistent with the previous studies, individuals aged 16-30 were
the most prevalent DENV fever from 2013 to 2015, followed by those
aged 31-45 [37,38]. The male infection rate was higher than females,
consistent with previous findings from KP and neighboring countries
(India and Bangladesh) studies [37, 39, 40]. This epidemic spreads
from Swat to nearby districts such as Malakand, Kohat, Mansehra,
lower and upper Dir, and Peshawar, and then to other districts such
as Mardan, Nowshera, and Swabi. According to the Dawn News,
11,685 infected cases were registered in Peshawar on November 7,
2017, with seven deaths recorded on August 22, 2017. Until August
25, 2017, the total number of DENV patients in Mardan was 12. In
Nowshera, 18 cases have been reported since August 22, 2017.

Fever caused by the DENV virus is most common in low-income
urban areas. However, it can also be found in the suburbs, rural
areas, and even more wealthy districts of tropical and subtropical
regions. Comorbidities, blood products that have been contaminated
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Fig. 3. Age-wise distribution of DENV-infected patients.

Table 2
Clinical features for DENV fever among respondents in Haripur district, Pakistan.
Variables Gender Clinical features P-value
Yes (%) No (%)
Fever Male 421 (58.8) 0 0.000
Female 295 (41.2) 0
Body ache Male 421 (58.8) 0 0.169
Female 293 (40.9) 2(0.3)
Bleeding Male 0 421 (58.8) 0.000
Female 0 295 (41.2)
Skin rashes Male 0 421 (58.8) 0.000
Female 0 295 (41.2)

with infection, and the presence of several risk factors are all rela-
tively frequent in Pakistan. Several elements might contribute to an
area’s susceptibility, including the intensity of the rainfall, the
temperature, the relative humidity, the amount of urbanization, and
the efficiency of the vector control services.

As one of the suggestions for combating the illness, the local
population should be aware of the variables that put them at risk for
DENV infection and the possibly deadly consequences that can arise
from the infection. Seminars and workshops on awareness should be
organized to educate the general population. Primarily, healthcare
professionals must be recruited to launch a broad campaign that
informs people how to stay safe from dengue fever and avoid con-
tracting it in the first place. This is because those who work in
healthcare have specific credentials for doing these tasks.

There are some limitations to the study. It was carried out in the
endemic district of Haripur in Khyber Pakhtunkhwa province.
Therefore, the results cannot be generalized to the entire country.
Also, because the study is cross-sectional in nature, we can’t assume
that the link between risk factors and DENV prevalence is caused by
one or the other. Another study should be conducted over a longer
period of time to assess seasonal variation and other risk factors for
DENV prevalence in this district.
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Conclusion

DENV fever has become increasingly common in Pakistan over
the last decade. There were 716 confirmed cases of dengue fever in
our study, with 421 males (58.8%) and 295 females (41.2%). The age
group 16-30 years 301 (42.0%) suffered the most, followed by 31-45
years 184 (25.7%), over 46 years 132 (18.4%), and 0-15 years 99
(13.8%). An effective monitoring and evaluation strategy is required
to prevent and combat the spread of DENV. This involves tracking
mosquito populations in high-risk areas as part of vector surveil-
lance and the identification and genetic characterization of infected
human cases as part of disease surveillance. Monitoring the impact
of people’s behaviors is also vital if one is interested in determining
whether or not the community is adopting and supporting pre-
ventative measures against the spread of DENV.

Declaration of Competing Interest
The authors declare that they have no known competing fi-
nancial interests or personal relationships that could have appeared

to influence the work reported in this paper.

References

[1

Wei Xiang BW, Saron WA, Stewart JC, Hain A, Walvekar V, Missé D, et al. Dengue
virus infection modifies mosquito blood-feeding behavior to increase trans-
mission to the host. Proc Natl Acad Sci 2022;119(3):e2117589119.

Dehghani R, Kassiri H. A review on epidemiology of dengue viral infection as an
emerging disease. Res ] Pharm Technol 2021;14(4):2296-301.

Mansour A.Land Abu-Naser S.S. Knowledge based system for the diagnosis of
dengue disease. 2019.

Liu B, Gao X, Ma J, Jiao Z, Xiao J, Hayat MA, et al. Modeling the present and future
distribution of arbovirus vectors Aedes aegypti and Aedes albopictus under
climate change scenarios in mainland China. Sci Total Environ 2019;664:203-14.
Organization WH. Dengue and Severe Dengue. WHO; 2022.

Four human diseases with significant public health impact caused by mosquito-
borne flaviviruses: West Nile, Zika, dengue and yellow fever. In: Guarner ], Hale
GL, editors. Seminars in diagnostic pathology. Elsevier; 2019.

Devi S.U. Dengue epidemic: Homoeopathic approach.

2021.

[2

3

[4

[5]
(6]

(7]
(8]

Downloaded for Anonymous User (n/a) at Hanyang University from ClinicalKey.com by Elsevier on June 12, 2023.
For personal use only. No other uses without permission. Copyright ©2023. Elsevier Inc. All rights reserved.



H. Qureshi, M.I. Khan, S.J. Bae et al.

[9] Khan ]J., Munir W., Khan B., Ahmad Z., Shams W., Khan A. Dengue outbreak 2013:

[10]
(1]
[12]

[13]

[14]

[15]

[16]

[17]

[18]
[19]

[20]

[21]

[22]

(23]

(24]

clinical profile of patients presenting at DHQ Burner and THQ Shangla, Khyber
Pakhtunkhwa, Pakistan. Biohelikon: Immun & Dis. 2015;3:a11.

Pervin M., Tabassum S., Ali M., Mamun K.Z., Islam M. Clinical and laboratory ob-
servations associated with the 2000 dengue outbreak in Dhaka, Bangladesh. 2004.
Atif M, Raheel U, Alam F, Arshad H, Baloch F, Imran M, et al. Serotyping of dengue
virus from deadly outbreaks of Pakistan. ] Hum Virol Retro-Virol 2016;3(3):00092.
Haider N, Igbal A. Dengue prevalence and diagnosis in Pakistan. Int ] Trop Dis
Health 2016;19(2):1-14.

Khan W, Khan BA, Khan Z, ur Rehman A, Akbar M, Khan IA. Dengue fever: the
clinical pattern and mortality in epidemic and post epidemic years in Swat. Prof
Med ] 2017;24(10):1466-70.

Mehmood A, Khan FK, Chaudhry A, Hussain Z, Laghari MA, Shah I, et al. Risk
factors associated with a dengue fever outbreak in Islamabad, Pakistan: case-
control study. JMIR Public Health Surveill 2021;7(12):e27266.

Qureshi H, Khan MI, Bae SJ, Shah A. A quick prediction tool for dengue fever: a
timely response is essential!. ] Infect Public Health 2023;16(4):551-3.

Qureshi H, Khan MI, Ambachew H, Pan H-F, Ye D-Q. Baseline survey for malaria
prevalence in Khyber Pakhtunkhwa Province. Pak East Mediterr Health ]
2020;26(4):453-60.

Khan MI, Qureshi H, Ambachew H, Hai-Feng P, Dong-Qing Y. Predicting malaria
incidence in northern and northwestern, Pakistan. Iran ] Public Health
2018;47(12):1961-2.

Rubing Chen NV. Dengue — Quo tu et quo vadis? Viruses 2011;3(9):1562-608.

Hayes C, Bagar S, Ahmed T, Chowdhry M, Reisen W. West Nile virus in Pakistan.
1. Sero-epidemiological studies in Punjab province. Trans R Soc Trop Med Hyg
1982;76(4):431-6.

Organization WH. Research SPf, Diseases TiT, Diseases WHODoCoNT, Epidemic
WHO, alert P. Dengue: Guidelines for Diagnosis, Treatment, Prevention and
Control. World Health Organization; 2009.

Humayoun MA, Waseem T, Jawa AA, Hashmi MS, Akram ]. Multiple dengue
serotypes and high frequency of dengue hemorrhagic fever at two tertiary care
hospitals in Lahore during the 2008 dengue virus outbreak in Punjab, Pakistan.
Int ] Infect Dis 2010;14:e54-9.

Fatima Z, Idrees M, Bajwa MA, Tahir Z, Ullah O, Zia MQ, et al. Serotype and
genotype analysis of dengue virus by sequencing followed by phylogenetic
analysis using samples from three mini outbreaks-2007-2009 in Pakistan. BMC
Microbiol 2011;11(1):1-8.

Mahmood N, Rana MY, Qureshi Z, Mujtaba G, Shaukat U. Prevalence and mo-
lecular characterization of dengue viruses serotypes in 2010 epidemic. Am ] Med
Sci 2012;343(1):61-4.

Ali A, Ahmad H, Idrees M, Zahir F, Ali I. Circulating serotypes of dengue virus and
their incursion into non-endemic areas of Pakistan; a serious threat. Virol |
2016;13(1):1-8.

1136

[25]

[26]

[27]

(28]

[29]

(30]

[31]
(32]

(33]

[34]

[35]

[36]

[37]

[38]

(39]

[40]

Journal of Infection and Public Health 16 (2023) 1131-1136

Idrees M, Hussain W, Rehman H, Tayyab G, Afzal S, Fatima Z. Dengue virus
serotype 2 (DEN-2): the causative agent of 2011-dengue epidemic in Pakistan.
Am ] Biomed Sci 2012;4(4):307-15.

Khan MA, Ellis EM, Tissera HA, Alvi MY, Rahman FF, Masud F, et al. Emergence
and diversification of dengue 2 cosmopolitan genotype in Pakistan, 2011. PLoS
One 2013;8(3):e56391.

Khan W. Dengue virus serotype 2 and 3 causing high morbidity and mortality in
Swat, Pakistan.

Shahid M, Amin I, Afzal S, Fatima Z, Zahid S, Ashraf U, et al. Prevalence and
molecular detection of dengue virus in 2013 outbreak in KPK and Punjab,
Pakistan. Pak ] Zool 2017;49(3).

Khan J, Ghaffar A, Khan SA. The changing epidemiological pattern of dengue in
Swat, Khyber Pakhtunkhwa. PLoS One 2018;13(4):e0195706.

Haroon M, Jan H, Faisal S, Ali N, Kamran M, Ullah F. Dengue outbreak in
Peshawar: clinical features and laboratory markers of dengue virus infection. ]
Infect Public Health 2019;12(2):258-62.

Rai MA. Control of dengue fever in Pakistan. Nature 2011;479(7371):41.

Savioli L, Daumerie D. Sustaining the Drive to Overcome the Global Impact of
Neglected Tropical Diseases: Second WHO Report on Neglected Tropical
Diseases. World Health Organization; 2013.

Khan |, Khan I, ljaz A, Igbal A, Salman M. The role of vertical transmission of
dengue virus among field-captured Aedes aegypti and Aedes albopictus

mosquitoes in Peshawar, Khyber Pakhtunkhwa, Pakistan. Pak ] Zool
2017;49(3).
Umair M, Haider SA, Rehman Z, Jamal Z, Ali Q, Hakim R, et al. Genomic char-

acterization of dengue virus outbreak in 2022 from Pakistan. Vaccines
2023;11(1):163.

Chen LH, Wilson ME. Transmission of dengue virus without a mosquito vector:
nosocomial mucocutaneous transmission and other routes of transmission. Clin
Infect Dis 2004;39(6):e56-60.

WHO. Dengue fever-Pakistan. WHO. 2019.

Suleman M, Faryal R, Alam MM, Sharif S, Shaukat S, Aamir UB, et al. Dengue virus
serotypes circulating in Khyber Pakhtunkhwa province, Pakistan, 2013-2015.
Ann Lab Med 2017;37(2):151.

Mishra AC, Arankalle VA, Gadhave SA, Mahadik PH, Shrivastava S, Bhutkar M,
et al. Stratified sero-prevalence revealed overall high disease burden of dengue
but suboptimal immunity in younger age groups in Pune, India. PLoS Negl Trop
Dis 2018;12(8):e0006657.

Titir SR, Paul SK, Ahmed S, Haque N, Nasreen SA, Hossain KS, et al. Nationwide
distribution of dengue virus type 3 (Denv-3) genotype I and emergence of denv-
3 genotype III during the 2019 outbreak in Bangladesh. Trop Med Infect Dis
2021;6(2):58.

Kumar M, Verma RK, Mishra B. Prevalence of dengue fever in western Uttar
Pradesh, India: a gender-based study. Int ] Appl Basic Med Res 2020;10(1):8.

Downloaded for Anonymous User (n/a) at Hanyang University from ClinicalKey.com by Elsevier on June 12, 2023.
For personal use only. No other uses without permission. Copyright ©2023. Elsevier Inc. All rights reserved.



	Prevalence of dengue virus in Haripur district, Khyber Pakhtunkhwa, Pakistan
	Introduction
	Methods and materials
	Study design, area and period
	Sample selection
	Data analysis
	Laboratory test
	Ethical considerations

	Results
	Discussion
	Conclusion
	Declaration of Competing Interest
	References




