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Abstract

Objectives: To determine the frequency of various dengue virus serotypes circulating among dengue patients residing in
Rawalpindi and Islamabad during dengue epidemic 2016.

Methods: A cross-sectional descriptive study was carried out among dengue patients admitted in Holy Family Hospital that
was basically the teaching hospital affiliated with Rawalpindi Medical University. The data was collected during dengue epidemic
from July - September 2016 pertinent to demographics, various bleeding manifestations, dengue virus infections and hospital stay
through consecutive sampling. Independent sample t-test was applied to determine the gender and residence wise duration of fever.
However, difference in mean age of dengue patients with varied clinical manifestations was ascertained by ANOVA. The data was
analyzed by means of SPSS version 25.0 and Microsoft Excel 2010.

Results: Out of 1286 dengue patients enrolled in research, most (69.6%) were males. Mean age of study subjects was 35.7+
1.57 years and 70% were residents of Islamabad. About 65.9% had Dengue Fever (DF) while 31.5% and 2.6% were diagnosed with
Dengue Haemorrhagic Fever (DHF) and Dengue Shock Syndrome (DSS) respectively. Mean duration of fever among our patients
was 2.1 # 0.73 days. However, residence wise and gender wise difference in mean duration of fever was found to be statistically
significant with P<0.02 and P<0.01 respectively. DEN-2 and DEN-3 maximally prevailed. However, [gM and IgG were positive among
52.3% and 48.3% dengue patients respectively.

Conclusion: Dengue virus is affecting the population of Pakistan continuously. All four types of dengue virus prevailed in our
population including mixed serotypes. DEN-2 and DEN-3 were determined to be the dominant circulating serotypes with higher
propensity among males.
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Introduction
Occurrence of dengue epidemics in Pakistan is primarily attributed

to overcrowding, poor environmental sanitation and inadequate
vaccination[5]. Raised mortality and morbidity in Pakistan

Dengue fever is prevailing as a leading public health disease
with clinical manifestations resembling to those of other febrile
ailments[1].Itspeakincidencein Pakistanisprimarilyacknowledged

- ) - and other Asian countries are accounted due to dengue virus
after monsoon[2]. The determination of diverse dengue viral

infections[6]. Although Dengue Hemorrhagic Fever (DHF) and
Dengue Shock Syndrome (DSS) together constitutes only 5% of
dengue virus infections, but incidence can be higher among those
who were formerly infected by other dengue virus serotypes[7].

infections is quite ponderous due to complex clinic-pathological
presentations of all fours viral serotypes. Moreover, infection by
one serotype is not known to provide long-term protection against
other serotypes [3]. Dengue virus infections prevail in urban
and semi-urban regions of the world. Approximately half of the Numerous epidemics of dengue have occurred previously with
world’s inhabitants are reported to be at risk of this infection with ~ reporting of thousands of fatalities[8]. People with secondary
registration of about 100-400 million dengue cases annually[4]. ~dengue infection cause by a serotype differing from that of reported
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in primary infection depicted grave clinical manifestations[9].
One infected individual not only becomes the basis for virus
multiplication but also the source of infection to others in the
community[10]. Efficient and timely management of dengue cases
in all provinces of Pakistan was ascertained through provision of all
diagnostic and managerial amenities[11]. However, determination
of dengue virus serotypes among human beings is necessitated for
better diagnosis and implicit management of dengue cases[12].
The current study is therefore intended to determine the serotypes
of dengue virus circulating among dengue patients residing in
twin cities during dengue epidemic 2016. This research would
really prove beneficial to our policy makers in limiting the spread
of dengue by strategizing an appropriate action plan and hence
would contribute in lessening the dengue associated mortality and
morbidity.

Subjects & Methods

A cross-sectional descriptive research was done among
dengue patients admitted in Holy Family Hospital during dengue
epidemic from July - September 2016. This hospital was affiliated
with Rawalpindi Medical University as a teaching hospital. As this
was a thesis based research, so permission was taken from Ethical
Committee of Sarhad University Peshawar as well as Medical
Superintendent of Holy Family Hospital for data collection in a
proper manner. The data was gathered pertinent to demographics,
diverse bleeding manifestations, dengue virus infections and

length of hospital stay through consecutive sampling. Independent
sample t-test was applied to determine the gender and residence
wise duration of fever. However, difference in mean age of dengue
patients with varied clinical syndrome manifestations was
ascertained by ANOVA. The data was analyzed by means of SPSS
version 25.0 and Microsoft Excel 2010.

Results

Of the total 1286 dengue patients admitted in Holy Family
Hospital during dengue epidemic 2016, 895 (69.6%) were males
and 391 (30.4%) were females. Mean age of the dengue patients
was 35.7+ 1.57 years. Most 899 (69.9%) of dengue patients were
resident of Islamabad. Majority of them was suffering from dengue
fever as depicted below in Figure 1. Mean duration of fever among
dengue patients was found to be 2.1 * 0.73 days. Duration of
fever with respect to gender and residence was computed to be
statistically significant on application of independent sample t-test
as shown below in Table 1. Statistically insignificant difference in
age of the patients diagnosed with dengue fever, DHF and DSS was
determined on application of ANOVA as revealed in Table 2. Table
3,4 Blood serum of about 369 (28.7%) study subjects did not reveal
any of the dengue serotypes while 917 patients were determined
to have varied dengue serotypes as shown below in Table 5. of
the total 1286 dengue patients, about 1281 were recovered and
discharged while 05 patients were expired.

W Dengue fever (DF)

M Dengue Haemorrhagic
Fever (DHF)

Dengue Shock syndrome
(Ds3)

Figure 1:

Table 1: Gender wise and Residence wise duration of fever among dengue patients.

Gender wise duration of fever Males Females P-value
2.03+0.71 days 2.13 £ 0.75 days *<0.02

Residence wise duration of fever Rawalpindi Islamabad P-value
2.16 £ 0.7 days 2.05 = 0.75 days *<0.01

*Independent samplt t-test.
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Table 2: Difference in mean age of dengue patients diagnosed with varied dengue clinical syndrome.

Dengue clinical syndrome Dengue fever DHF DSS P- value
Mean age of dengue patients 351 1.5 372 £1.5 353 +1.4 *<0.07
*Anova.
Table 3: Dengue infection markers among various dengue virus infections.
Frequency of NS1 among dengue patients (n=1286)
Dengue virus infection NS1 positive NS1 negative Total
DF 845 1 846
DHF 404 2 406
DSS 34 0 34
Total 1283 3 1286
Frequency of IgM among dengue patients (n=1286)
Dengue virus infection IgM positive IgM negative Total
DF 451 395 846
DHF 208 198 406
DSS 14 20 34
Total 673 (52.3%) 613 (47.7%) 1286
Frequency of IgG among dengue patients (n=1286)
Dengue virus infection IgG positive I gG negative Total
DF 357 489 846
DHF 234 172 406
DSS 30 4 34
Total 621 (48.3%) 665 (51.7%) 1286
Table 4: Results of PCR among dengue patients.
Results of PCR
Duration of fever Total
PCR positive PCR negative
1-3 days 223 30 253
4-6 days 527 221 748
7-9 days 139 108 247
10-12 days 19 13 32
13-15 days 4 2 6
Total 912 374 1286
Table 5: Dengue serotypes among dengue patients admitted at Holy Family Hospital (n=917).
Dengue Serotypes Males Females Total (%)
DEN-1 8 2 10 (1.1%)
DEN-2 384 67 451 (49.2%)
DEN-3 277 113 390 (42.5%)
DEN-4 4 2 06 (0.65%)
DEN 1&2 3 0 03 (0.32%)
DEN 2&3 32 23 55 (6.01%)
DEN 3&4 1 1 02 (0.22%)
Total 709 208 917
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Figure 2: Gender wise PCR results among dengue patients (n = 1286).

Discussion

Dengue is one of the commonest vector borne infections that
afflicts millions of the people across the globe particularly those
residing in Asia[13]. Rapid propagation of aedes mosquito is
primarily associated with population explosion with resultant rapid
urbanization, water stagnation and blockade of sewers in Pakistan.
In addition, domestication of diverse strains of aedes worldwide
is attributed to massive travel and trade[14]. Pakistan is known
to have all the attributes inducing the proliferation of mosquitoes
that should essentially be arrested to minimize the ensuing
fatalities[15]. The mean age of dengue patients enrolled in current
study was found to be 35.7+ 1.57 years. However, difference in
mean age of our patients suffering from Dengue Fever (DF), Dengue
Hemorrhagic Fever (DHF) and Dengue Shock Syndrome (DSS) was
determined to be statistically significant (P < 0.07) as illustrated in
Table 2. Mean duration of dengue fever among our study subjects
was 2.1 + 0.73 days. In addition gender wise and residence wise
diversities in mean duration of fever among our dengue patients
were verified to be statistically significant with P value of <0.02
and 0.01 respectively (Table 1). Likewise a study done on dengue
patients from the community of Lahore as well as from two
tertiary care hospitals revealed mean age of the patients around
36 years[16]. On the other hand mean age of the dengue patients
reported during Bangkok epidemic 1997-98 was 26.9 + 11.9 years.
Moreover, mean duration of dengue fever was determined to be 5.2
+ 3.2 days[17]. The variations in mean age of dengue patients as
well as duration of fever might be due to racial or ethnic differences
that should meticulously be studied to discover an underlying logic.

About 65.9% of our dengue patients were suffering from
dengue fever followed by 31.5% and 2.6% diagnosed with DHF and
DSS respectively. Contrary to our results, a cross-sectional study
carried out among patients manifesting acute febrile illness in
Karachirevealed that only 31.11% study participants were suffering
from dengue and about 7.7% were diagnosed as cases of malaria.
However, rest of the 61.11% was labeled as dengue probable[18].
Pyrexial manifestations may originate due to infective, inflammatory
or neoplastic cause[19] that should systematically be investigated
to avoid grave health consequences. Likewise our results, a study
done among dengue patients by Changal KH et al. illustrated the
raised proportion of DHF (38.2%) as compared to DSS (2.6%)[20].

WHO classification and case definitions pertinent to DF, DHF and
DSS should adequately be addressed to ensure appropriate case
management.

Dengue serotypes were undetectable among serological
samples of about 28.7% of our dengue patients. However,
serological testing of rest of the 917 (71.3%) dengue cases reflected
the presence of DEN-2 among majority (49.2%) followed by DEN-
3 among 42.5%. however 6.01% patients had DEN-2 & 3 in their
sera. A research done on dengue cases during dengue epidemic
2017 Khyber Pakhtunkhawa province of Pakistan revealed the
presence of DEN-2 among most (38%) patients followed by DEN-
3 (37%), DEN-4 (11%) and 8% with mixed serotypes. Only 5%
subjects had DEN-1[21]. An Indian research showed the presence
of DEN-2 among most (60.5%) of the dengue cases20. Likewise
serological testing done among populates of Indonesia disclosed
the presence of DEN-2 and DEN-4 only[22]. A retrospective study
done by Suppiah ] et al during 2018 revealed predominance of
DEN-1. However both DEN-1 and DEN-3 were associated with mild
clinical presentations while DEN-2 was linked with fatal health
outcomes[23]. So the presence of dengue virus serotypes seems
to diversify in various global regions. However its relationship
with severity of disease should conscientiously be investigated
through prospective researches for methodical verification. World
Health Organization has laid emphasis on observing stringent
precautionary measures for protection against dengue specifically
amidst COVID pandemic in order to lessen the burden on existing
healthcare facilities[24]. Rapid emergence of infectious diseases,
their diverse variants and swift dissemination worldwide is quite
alarming. Practicing preventive measures is the need of the hour to
abstain from devastating health consequences.

Conclusion & Recommendations

DEN-2 and DEN-3 were found to be the prevalent serotypes
particularly among males. Surroundings of Rawalpindi/Islamabad
are less developed and lack basic medical facilities and lack of
awareness, poor waste management system and education.
The eradication of dengue vector is difficult due to improper
implementation of preventive measures. Stringent efforts of
our policy makers are required to curb this havoc by adequate
environmental management and integrated vector control. Dengue
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Expert Advisory Group Guidelines should also be consistently
observed.
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