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Abstract

For the past few years, the intensity of dengue in Bangladesh has been rising.
The current study was done among 533 dengue patients hospitalized in 2021 in
Dhaka to observe the different aspects of clinical manifestations and seasonal
occurrence of dengue. Due to COVID-19 restriction, hospital entry and face-to-face
interview of the patients was not possible. Hence, contact numbers of the
hospitalized dengue patients were collected from Directorate General of Health
Services (DGHS) and patients were interviewed over the phone. Out of 533
patients, majority were from Dhaka south city corporation (DSCC) (53.7%), had a
monthly household income of 30001> BDT (67.4%), and lived in small sized families
(76.9%). High fever (p=0.013), headache (p<0.001), body pain (p<0.001),
vomiting/nausea (p=0.0085), skin rash (p=0.033), eye lesion/red eyes (p=0.0011),
pleural effusion (p=0.0404), weakness (p=0.017) and gum bleeding (p=0.014)- were
significantly associated with age groups whereas vomiting/nausea (p=0.048), skin
rash (p=0.002) and eye lesion/red eyes (p=0.032) were significantly associated with
gender. 86.7% suffered from thrombocytopenia (<150000 per microliter blood),
while 27% were in serious condition with lowest platelet count < 20000 per
microliter blood. 3.6% patients were admitted to ICU and 1.7% died of dengue.
Death due to dengue was significantly associated with age groups (p <0.05) and
majority among them were children (<10 years). Family members of 44.6% patients
were also affected with dengue and majority of the patients belonged to small sized
families. Dengue occurrence had significant association with season where majority
of the patients were from monsoon season (65.29%) followed by post-monsoon
(33.21%) season. Dengue manifests a wide spectrum of symptoms as shown by the
study, so now it is necessary to identify the changes in pattern of the clinical
manifestations, and effective disease management to lessen the severity of the
outbreak.
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Introduction

Dengue is currently one of the major concerns in public health sector of Bangladesh.
Dengue virus (DENV), the causal agent responsible for dengue infections, has four
antigenically different serotypes, and a new serotype (DENV-5) was reported in Malaysia
in 20130. Female Aedes mosquitoes are the vectors that transmit the virus to humans,
particularly the species Aedes aegypti and Aedes albopictus. The disease burden of dengue is
sharply rising worldwide in recent years with annual 390 million cases®. Bangladesh,
because of its location in South-East Asia, has become a favorable home for dengue
vectors®. For the past few years, an alarmingly high number of dengue cases have been
reported throughout the country, with Dhaka being the city with the highest dengue
prevalence®. In 2018, a total of 10,148 cases and 26 deaths® were reported whereas in 2019,
the dengue scenario surpassed all the previous records with 101,354 cases of infection and
164 confirmed cases of death®. Although the infection rate dropped in 2020, it rose again
in 2021, with 28,429 cases and 105 fatalities®. These data solely include information from
hospitals, excluding a significant number of people who had minimal symptoms and did
not seek medical attention. Furthermore, after COVID-19 pandemic have afflicted, the
similarity of early stage symptoms of the two diseases”) might be subjected to misdiagnosis.
So, it is very likely that the number of documented instances is understated.

Manifestation of dengue infection may be asymptomatic or symptomatic. Symptomatic
cases may range from mild fever or classical dengue fever (DF) to severe illness in dengue
hemorrhagic fever (DHF) or dengue shock syndrome (DSS)®. DF can be defined by a high
body temperature (up to 40°C), severe headache, nausea and vomiting, severe joint and
muscular pain, retro-orbital pain, and maculopapular rash®'9. Unusual hemorrhages, such
as gastrointestinal bleeding, hypermenorrhea, and epistaxis (nose bleeding), can happen at
any time®. Severe dengue manifests itself 1-2 days after the fever has subsided(? and it can
be characterized by DHF, symptoms of which are persistent vomiting, abdominal pain,
epistaxis, hematemesis, melena, fatigue and restlessness. And if this is not properly
managed it can lead to serious conditions like internal hemorrhage and death(?. The
increase in vascular permeability (plasma leakage) is a distinguishing characteristic of
DHE® 1, the patients' blood pressure drops sharply which leads to DSS(9. Sometimes there
can be some unusual cases where severe organ impairment such as liver, kidneys, brain or
heart impairment can occur from DHF which can be the result of coinfections, comorbidities
or complications of prolonged shock. DHF can develop in people who are infected with the
dengue virus for the first time, but the majority of DHF can be seen in a subsequent
infection0).

Dengue fever is usually transmitted in monsoon because during rainy season, the
temperature and humidity remains ideal for the survival of adult and larval mosquitoes(?.
In Bangladesh, pre-monsoon rain during the months of May provide habitat for the vectors
to lay eggs, then in monsoon vector number remains high and gradually decrease
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afterwards(. But rainfall in winter or post-monsoon season can also create stagnant water
bodies which are breeding grounds for Aedes mosquitoes. Heavy rainfall, in the near
term, destroys larvae and decreases female mosquito survival rates, but in the long run, it
produces a plethora of breeding sources!® by inundating artificial containers(®.
Conversely, very little rainfall, especially in arid areas or prolonged drought condition
increases the storage of drinking water and the use of air-coolers, resulting in availability
of more breeding grounds for the mosquito vector(>19. Aedes population size,
reproduction, incubation and maturation period of larvae, feeding habits, and survival rate
are also affected by temperature and humidity@>17. Increased temperature may result in
shorter reproductive cycle of these mosquitoes with increased potency for offspring
production(519). Furthermore, though adult Aedes aegypti are less likely to survive at
temperatures above 30°C(19), the extrinsic incubation period of dengue viruses decreases(?
15, In addition, small sized mosquitoes are also produced sometimes which may take more
blood by biting human to produce eggs, resulting in a rise in the number of infected
mosquitoes and fastening the disease outbreak(21®. Due to these increasing temperature,
relative humidity and fluctuating seasonal rainfall, Bangladesh is facing a sharp rise in the
number of dengue infection every year.

In Bangladesh, dengue fever treatment is mostly centered on supportive fluid therapy,
as well as serological testing such as NS1 antigen, IgM and IgG levels, hematocrit (HCT)
levels, reverse transcription PCR and platelet counts. The government of Bangladesh has
implemented a variety of measures to reduce the Aedes mosquito population since the
country's first dengue outbreak, such as raising awareness through media (TV, newspaper),
seminars and volunteer organizations(”, thermal fogging, spraying larvicide®), monitoring
and removal of larval Aedes mosquito supplies® etc. Nonetheless, dengue cases in
Bangladesh continue to climb every year. In this situation, in addition to reinforcing public
health management efforts, regular surveillance has become extremely important, as
surveillance provides an epidemiological picture of disease’s transmission risk. This study
was a cross sectional epidemiological survey among 533 dengue patients who were
admitted in different hospitals of Dhaka in 2021 to observe and highlight the clinical
manifestations of the dengue patients discerning the severity and to illustrate seasonal
variation of dengue among the patients. This will help us to identify the changing pattern
of clinical features and seasonal variation of dengue outbreak in recent years.

Materials and Methods

Study design: This cross-sectional survey was conducted among dengue patients
admitted to different hospitals of Dhaka city in 2021. Surveying or data collection from
dengue patients by face-to-face interview in the hospitals was not allowed because of
COVID-19 situation. For this reason, contact number of dengue patients admitted in the
hospitals at different areas of Dhaka city was collected from Directorate General of Health
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Services (DGHS) upon request. Then patients were contacted and interviewed for dengue
data over the phone.

Sample size: The Raosoft online sample size calculator was used to determine the
minimum acceptable sample size®. We collected data of 533 patients in the current study
to avoid any err.

Questionnaire format and data collection: Interview of the patients and data collection
was done according to a pre-tested questionnaire. The questionnaire contained socio-
demographic information of the patients (age, gender, family members, area of residence,
family income) and clinical features. Clinical featured portion contained presence or
absence of various clinical symptoms (high fever, headache, body pain, vomiting/nausea,
skin rash, abdominal pain, pleural effusion, ascites, breathing problem, loose motion, loss
of appetite, weakness, gum bleeding, melena, hematuria, mucosal bleeding, hematemesis
etc.) as well as previous exposure to dengue, history of dengue among family members,
and time of dengue infection. In case of child patients, their parents or guardians provided
the necessary information. Solely those were interviewed who had given verbal consent
prior the interview. Only the complete questionnaires of 533 patients were considered for
the statistical analysis.

Statistical analysis: Descriptive statistics and chi-square (x?) test were used to analyze
the data. Fisher’s exact test was performed instead of chi-square test where the sample size
was small. The statistical programing language R®) has been used the statistical analysis.

Ethical clearance: Ethical approval was obtained from the Faculty of Biological
Sciences, University of Dhaka ethical review committee and oral consent was taken from
each participant prior to interview. Anonymity of the patients was strictly maintained.

Results and Discussion

A total of 533 dengue patients admitted in different hospitals of Dhaka city in 2021 were
included in this study. Majority of the patients resided in DSCC (53.7%) followed by DNCC
(43.9%) and areas of Dhaka outside city corporation (2.4%) (Table 1). The study by Abir et
al. (2021) is similar in that there were more patients from DSCC than DNCC in that study®@.
This may be due to poor urban design, high population density, the constrained size of
roads and inadequate drainage systems in DSCC that causes blockage during a severe
downpour and the roads get flooded. Aedes breeding grounds are generated as a result.

It was also found that majority of the respondents (67.4%) had higher monthly
household income (30001 2 BDT) (Table 1). People with higher income use air conditioner,
and ornamental plants in pots or tubs in the house which can retain water for an extended
period of time and serve as a habitat for Aedes mosquitoes to breed. Furthermore, high-
income people’s less exposure to unclean environments or conditions or germs than lower-
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income people might make them more susceptible to diseases and this might be a reason
for the higher proportion of dengue in higher income people.

Table 1: Socio-demographic characteristics of patients

Socio-demographic characteristics Number of Patients p-value
Area of residence
Dhaka North City Corporation 234 (43.9%)
Dhaka South City Corporation 286 (53.7%) <0.001
Areas of Dhaka outside city corporation 13 (2.4%)
Monthly family income (BDT)
<10000 17 (3.2%)
10001-20000 63 (11.8%)
20001-30000 84 (15.8%) <0.001
30001 > 359 (67.4%)
Not willing to tell 10 (1.9%)
Family size (members)
Small (1-5) 410 (76.9%)
Medium (6-10) 116 (21.8%) <0.001
Large (10 >) 7 (1.3%)

Family size was classified based on the number of family members. Families having 1-
5 members, 6-10 members and 10 > members were classified as small, medium and large
sized families respectively. Most of the respondents came from small sized families (76.9%)
followed by medium (21.8%) and large sized families (1.3% : Table 1).

High fever, headache, body pain, vomiting/nausea were the most common symptoms
found in majority of the patients (Fig. 1). Skin rash and eye lesion were reported in 33.6%
and 26.1% patients. Weakness, loose motion, loss of appetite, abdominal pain was also
found in 14.8%, 5.4%, 7.1%, 3.9% patients respectively.
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High fever [ 243 (45.6%) | 242 (45.4%) 485 (91%) i
Headache [ 146 (27.4%) | 154 (28.9%) 300 (56.3%) i

Body pain [ 156 (29.3%) | 172 (32.3%) 328 (61.6%) )
Abdominal pain [ 8.(1.5%) | 13 (2.4%) 21 (3.9%) i
Vomiting / Nausea 161 (30.2%) | 179 (33.6%) 340 (63.8%) J
Skinrash [ 73(13.7%) 106 (19.9%) 179 (33.6%) )

Eye lesion/Red eyes L 81(15.2%) | 58 (10.9%) 139 (26.1%) I
Loose motion L 13(2.4%) | 16 (3%) 29 (5.4%) I

Loss of appetite [ 18 (3.4%) | 20 (3.8%) 38 (7.1%) J
Pleural effusion | 7 (1.3%) L 6(1.1%) 13 (2.4%) I
Ascites | 2 (0.4%) | 1(0.2%) 3 (0.6%) i

Breathing problem | 8 (1.5%) | 4(0.8%) 12 (2.3%) J
Seizure | 4(0.8%) _3(0.6%) 7 (1.3%) i

Low blood pressure | 13 (2.4%) I 8(1.5%) 21 (3.9%) I
High blood pressure [ 2 (0.4%) | 3 (0.6%) 5 (0.9%) )
Weakness [ 37(6.9%) | 42 (1.9%) 79 (14.8%) )

Gum bleeding | 11 (2.1%) T 8(1.5%) 19 (3.6%) )
Melena | 15 (2.8%) 10 (1.9%) 25 (4.7%) )

Hematuria [ 3(0.6%) 4(0.8%) 7 (1.3%) i
Mucosal bleeding 3 (0.6%) | 7(1.3%) 10 (1.9%) i
Hematemesis [ 4(0.8%) | 7.(1.3%) 11 (2.1%) i

mMale mFemale 1 Total

Fig. 1. Clinical manifestations of the patients.

Fever, headache, body pain, skin rash, vomiting/nausea- these are the most common
symptoms that are typically seen in dengue patients and align with those found in related
previous studies conducted in Dhaka(252), But some symptoms and complications found
in the current study such as eye lesion/red eyes, seizures etc. were less common in dengue
patients previously in Bangladesh. Red eye was found among dengue patients of the year
2000@, but not reported in the studies conducted in Dhaka in 2006, 2007, 2008, 2016, 20186
229, This symptom was again evident in patients of 2019¢% and 2021. Moreover, seizures
and loss of appetite were not reported in dengue patients of Dhaka previously up until
201901025, Low blood pressure was another complication found in 2021 dengue patients
(3.9%) and not reported previously except in a study on 2019 dengue patients@.
Breathlessness was first reported in dengue patients of Dhaka city in 201629. Among
bleeding manifestations, melena and gum bleeding were found to the most typical form in
the present study. This is similar to the study conducted in 2019 by Hasan et al. (2021).
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Although dengue is presented with varied symptoms every year, it is noticeable that severe
conditions and complications are more prevalent in recent years than previous, especially
from the year 2019. These emerging complications in dengue infection in recent years most
likely imply a change in disease severity and was highlighted by a rise in the number of
infections and mortality. Hasan et al. (2021) conducted a study on this topic and confirmed
this change of severity in dengue cases®). The study held all epidemiological,
environmental, virological matters and vector dynamics to be responsible for this change,
and suggested to pursue research in all these fields in addition to clinical understanding.

Number of male and female participants was almost equal in this study (male- 269,
female- 264). In terms of gender-based distribution of clinical manifestations, statistical
analysis showed that vomiting/nausea (x2= 3.886, p=0.048), skin rash (x2= 9.933, p=0.002)
and eye lesion/red eyes (x?= 4.582, p=0.032) were significantly associated with gender,
where females were more likely to have vomiting/nausea and skin rash, and eye lesion/red
eyes was more prevalent in males (Fig. 1).

Age of the patients were divided into six age groups. Figure 2 shows that frequency of
suffering from high fever was almost equal for every age group and for both genders.
Abdominal pain, pleural effusion, seizure, hematemesis- these were seen more in children
(£ 10 years old) than others. Upper respiratory symptoms and seizures were also found to
be higher in children in a study of Thailand conducted by Taiwilai et al. (2017)¢). On the
contrary, headache and body pain was less common in patients of <10 years than the older
patients. This finding also was consistent with the study of Thailand®). Among
hemorrhagic manifestations, melena was found more or less common in every age group.
So, it is evident that any age group could experience all severe dengue symptoms. In case
of age groups, statistical analysis showed that high fever (x2=14.527, p = 0.013), headache
(x?=134.016, p=2.364e-06), body pain (x2=44.446, p = 1.88e-08), vomiting/nausea (x>=15.483,
p = 0.0085), skin rash (x2=12.109, p = 0.033), eye lesion/red eyes (x2= 20.269, p = 0.0011),
pleural effusion (p = 0.0404), weakness (x2=13.822, p=0.017), and gum bleeding (p = 0.014)
were significantly associated. Adults were more likely to complain about headache and
body pain than children. Vomiting/nausea, skin rash, eye lesion/red eyes and gum bleeding
were more frequently reported in the age group 21-30 years while weakness was more seen
in the age group 31-40 years. Different symptoms reported by various age groups often
correspond to age related physiological changes®. To make it easier to design appropriate
management recommendations, it is helpful to be aware of and to monitor altering patterns
of disease in various age groups.

A total of 462 patients (86.7%) reported thrombocytopenia (<150000 per microliter
blood). 27% patients reported their lowest platelet count to be < 20000 (Table 2). Almost one
third patients (31.7%) had platelet count ranging from 20001-50000. 10 patients (1.9%) said
that their platelet was in normal range, and 61 patients (11.4%) did not remember their
platelet count (Table 2). Gender based distribution showed that lowest platelet count <20000
was mostly found in males (15.6%) (Table 2). Age based distribution showed that lowest
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platelet count < 20000, 20001-50000, and 50001-100000 were mostly seen in age group 31-40
years (5.8%), 41-50 years (6.2%) and 21-30 years (5.4%) respectively (Table 3). However, the
association between platelet count and gender (Table 2) and between platelet count and age
groups (Table 3) were not found significant (considering the category ‘Do not remember’
as missing values). The severity of dengue, including DHF and DSS, has been hypothesized
to be related to thrombocytopenia®?. The platelet count distribution and regular monitoring
of platelet count may be utilized to forecast the course of the illness.

Hematemesis 0.9% 0.4% 0.4% 0.2%
Mucosal bleeding 0.4% I 0.6% 0.8% | WA |
Hematuria T502% 0 0.4% 0.4% 0 0.4% |
Melena 1.1% I 0.8% 1.1% 1.1%
Gum bleeding 6% 0 1.5% 0.4% 02% 0.9% |
Weakness TT8% 1.3% 1 1.9% 3.9% I 3.2% I 3% |
High blood pressuwre T 02% 0 0.2% I 0.2% I 0.4% |
Low blood presswre T0.8% 1 0.4% 0.2% 1.5%
Seizure 0.8% I 0.2% C02% 1
Breathing problem 0.6% 10.2% 0.6% 04% 0 0.6% |
Ascites () 0.2% 1] 0.4% 0
Pleural effusion 1.1% 00.2% 0.8%
Loss of appetite T 1.3% 1 0.8% 1.5% 0.9% I 2.1% I
Loose motion T6% 10.4%] 1.5% 0.4%] 1.1% I 1.5% |
Eye lesion/ Red eyes 45% I 4.9% 6.6% 5.1%
Skin rash 5.3% I 6% 7.9% 5.3% I 5.3% I 39% |
Vomiting / Nausea 12.2% I 10.9% 12.4% 10.7% [CC9% 1T 86% |
Abdominal pain 1.5% I 0.8% 04%  0.4%
Body pain T54% 1 96% 12.6% 11.8% I 11.3% I 109% 1
Headache 6% | 9.8% 12.6% 10.5% I 9.8% 7%
High fever 158% 1 15.8% 15.2% 15.9% CI37% 1 14.6% 1
0<10 years [©11-20 years 21-30 years 31-40 years m@41-50 years @51 > years
Fig. 2. Age-group based distribution of clinical manifestations.
Table 2: Distribution of patients by platelet count
Platelet count (lowest)
Num'ber of Male Female )
(per microliter blood) patients p-value
<20000 144 (27%) 83 (15.6%) 61 (11.4%)
20001-50000 169 (31.7%) 79 (14.8%) 90 (16.9%)
50001-100000 115 (21.6%) 60 (11.3%) 55 (10.3%) 02272+
100001-150000 34 (6.4%) 14 (2.6%) 20 (3.8%) '
Normal (150000-450000) 10 (1.9%) 4 (0.8%) 6 (1.1%)
Do not remember 61 (11.4%) 29 (5.4%) 32 (6%)

* Fisher’s exact test
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Table 3: Age-group based distribution of platelet count

Platelet count
(lowest)
<10 11-20 21-30 31-40 41-50 51>
(per microliter years years years years years years p-value
blood)
<20000 18 25 19 31 27 24
(3.4%) (4.7%) | (3.6%) (5.8%) (5.1%) | (4.5%)
20001-50000 23 27 28 29 33 29
(4.3%) (5.1%) | (5.3%) (5.4%) (6.2%) | (5.4%)
50001-100000 21 21 29 13 13 18
(3.9%) (3.9%) | (5.4%) (2.4%) (2.4%) | (3.4%)
100001-150000 10 4 3 8 6 3 0.052
(1.9%) (0.8%) | (0.6%) (1.5%) (1.1%) | (0.6%)
Normal (150000- 4 1 5 3
450000) 0.8%) | (02%) | (0.4%) 0 0 (0.6%)
Do not remember 14 9 8 9 10 11
(2.6%) (1.7%) | (1.5%) (1.7%) (1.9%) | (2.1%)

A total of 19 (3.6%) patients were admitted to the ICU due to serious condition (Table
4). Among them 12 were males and 7 were females. And out of 533 patients surveyed, 9
patients (1.7%) died of dengue where 6 were males and 3 were females (Table 4). Growing
evidence suggests that biological variations including those based on genetic,
immunological, and hormonal variables between males and females, might influence the
clinical picture and disease risk®. Compared to males, females may produce a more robust
immunological response to infection®. This can be the reason for male preponderance in
case of dengue severity. The number of patients who died of dengue was significantly
associated with age groups (p <0.05). Among those who died and were admitted to ICU,
majority were children (< 10 years). The reason behind this might be the lower immunity of
children, decreased compensatory reserve and higher capillary fragility compared to the
adult which cause the disease to become more severe®). Additionally, this finding implies
that children or younger patients are more vulnerable than older ones.
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Table 4: Distribution of patients admitted to the ICU / patients died of dengue

BARUA et al.

Age grou Number of patients value Number of patients value
5¢ grotp admitted to the ICU P died of dengue P
<10 years 6 6
=0y (Male-3, Female-3) (Male-4, Female-2)
5 1
11-2
0 years (Male-4, Female-1) (Male-1, Female-0)
2
21-30 years (Male-1, Female-1) 0
3 0.339* 0.009*
31-40years (Male-2, Female-1) 0
2 1
41-
50 years (Male-1, Female-1) (Male-0, Female-1)
1 1
1<
S1<years (Male-1, Female-0) (Male-1, Female-0)
Total 19 (3.6%) 9 (1.7%)

*Fisher’s exact test

239 patients (44.6%) had family members who were also affected with dengue (Table
5). It can be assumed that the family members were infected at home. Family members
congregating in a residence or dwelling increased the frequent exposure to mosquito bites.
And those who did not have any affected family member can be assumed to have good
preventive practice behavior to avoid dengue infection in the family.

The association between family size and patients with dengue affected family members
was significant (p <0.05) (Table 5). Of these 239 patients whose family members were also
affected, majority were from small sized families (71%) followed by medium (28%) and
large sized families (1%). The overall number of patients from small sized family was also
far greater than that from medium and large sized families (Table 1). It is possible that this
is the case because most of the families in Dhaka are typically small in size®”.

Table 5: Family size of the patients with dengue affected family members

Patients with dengue affected family members / Families
Family size with more than 1 dengue affected members p-value
Small 170 (71%)
Medium 67 (28%) 0.005337
Large 2 (1%)
Total patients with dengue affected family members- 239 (44.8%)

Among the 533 patients surveyed, monthly distribution showed that majority were
infected from the month July followed by August, September (Fig. 3). Seasonal distribution
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showed majority (65.29%) had dengue in the monsoon season followed by post-monsoon
season (33.21%) (Fig. 3). This is consistent to the findings from earlier reported cases in
Dhaka®s).

April, 2 (0.4%)
December, 18
(3.4%) May, 6 (1.1%)

June, 25 (4.7%)

November, 79
(14.8%)
[l Pre-monsoon (February-may): 8 (1.5%)
July, 120
(22.5%) Monsoon (June-September): 348 (65.29%)
October,
Soc(i’sf/’o) Post-monsoon (October-January): 177 (33.21%)
August, 103
(19.3%)
September,

100 (18.8%)

Fig. 3. Monthly and Seasonal variation of dengue occurrence among surveyed patients.

It was found that the occurrence of dengue was significantly associated with the season
(p<0.001), where monsoon season had more dengue cases. This might be attributed to the
unremitting rainfall in the monsoon season which increases the vector concentration.
Sporadic rainfall after the monsoon season also contribute to the increasing number of
dengue cases in the post-monsoon season. According to a study, dengue cases might rise
by 8% for every 1 mm increase in precipitation(4. Moreover, high humidity promotes adult
mosquito lifespan and reduces the time needed for a virus to incubate, which leads to
higher intensity of transmission(4.

A primary limitation of the study was that the study was limited only to dengue
patients, for which prevalence of the disease could not be estimated. Secondly, as it was a
telephone survey and face-to-face interview was not possible, laboratory profiles of the
patients could not be included. Future research including the laboratory profiles are needed
for accurate investigation.

To conclude, we can say from the study that dengue patients presented a variety of
symptoms which were also non-specific in some cases. The clinical characteristic pattern in
dengue is presently steadily changing from the past. In this situation, early disease
identification and meticulous disease severity monitoring are essential for effective
treatment. Also, in assessing the existing diagnostic and treatment approaches designed for
the prevention of dengue outbreaks, epidemiological studies are imperative. So more future
researches are requested regarding dengue fever surveillance and to identify the
biomarkers linked to treatment of dengue.
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