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Abstract: Dengue fever is a self-limiting, systemic viral illness that has a wide range of clinical manifestations. Last year 

dengue was severe in children with much mortality. This study was aimed to see the clinical profile of dengue and to find out 

the risk factors for developing severity. This cross sectional study was conducted over four months (June-September, 2018) in 

Department of Pediatrics of United Hospital Limited. All admitted dengue cases were analyzed. The predictors of developing 

severity were assessed by comparing variables between classical and severe dengue fever groups. A total of 106 children with 

Dengue fever were admitted. Mean age was 5.8±3 years with male predominance (60%). Common presentations include fever 

(100%), flushed appearance (72%), rash (43%), vomiting (39%), abdominal pain (36%), shock (28%) and respiratory distress 

(23%). In risk factor analysis, overweight (OR: 8.275, CI: 1.378-49.706) and massive serositis (OR: 17.86, CI: 4.733-67.399) 

were found statistically significant predictors of severe dengue. The overall mortality was 3%. So, overweight children and 

those patients who develop massive serositis are at increased risk of having severe dengue. Early identification of these 

features can help physicians to manage these cases judiciously. 
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1. Introduction 

Dengue is one of the most important arthropod transmitted 

human viral diseases worldwide including Bangladesh [1]. 

This virus can lead to significant morbidity and mortality in 

adults as well as in children. According to World Health 

Organization, every year 390 million dengue infections occur 

(95% credible interval 284–528 million), of which 96 million 

manifests clinically with any severity of disease [2-3]. A 

study, conducted in 2012, estimates that 3.9 billion people in 

128 countries are at risk of having dengue [4]. In Bangladesh, 

the magnitude of dengue fever was largely unknown until it 

took a heavy toll in 2000 (5555 cases and 93 deaths were 

reported) [1, 5-6]. About 90% of the dengue infections occur 

in children with risk of dying during a secondary attack is 

nearly 15 folds higher than that of adults [7]. There are four 

serotypes of dengue virus which are DENV-1, DENV-2, 

DENV-3, and DENV-4. Although all four serotypes have 

similar antigenicity, yet they elicit cross protection for only 

few months. Secondary infection with another serotype or 

multiple infections with different serotypes enhance chances 

of occurring more severe form of diseases [8]. Patients 

suffering from dengue may be asymptomatic or may present 

with severe and non-severe clinical manifestations. Common 

presentations include fever, body ache, rashes etc. But if 

bleeding and plasma leakage develops, it may be fatal and 

life threatening. Patients with dengue illness can sometimes 

develop unusual manifestations such as involvement of liver, 

kidneys, brain or heart with or without evidence of fluid 
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leakage. Such unusual manifestations may be associated with 

co-infections and co-morbidities and are mostly a result of 

prolonged shock leading to organ failure. These atypical 

features if found is defined as Expanded dengue Syndrome 

[1].  

There are many factors which if present in a dengue 

patient, we can predict severity means possibility of 

developing dengue hemorrhagic fever with or without shock 

and even expanded dengue and thereafter manage 

accordingly. These are obesity, low platelet count, plasma 

leakage with increasing hematocrit, secondary infection and 

inadequate fluid management from prior hospitalization etc. 

[9-12]. 

Now-a-days dengue fever has become a great public health 

problem to all tropical and sub-tropical countries in the world 

as all serotypes /genotypes are now circulating globally and 

maintaining hyperendemicity. In 2018 Bangladesh 

experienced an unusual outbreak of Dengue with highest 

incidence of recorded cases [13-15]. Although children are 

the main group affected by dengue, little published data are 

available in Bangladesh. The present study was carried out in 

order to document the clinical manifestations of dengue 

infections in children in Bangladesh. We also aimed to 

identify the risk factors for severity assessment in dengue 

among children that will further guarantee early 

identification of risk groups, timely referral and judicious 

management. 

2. Materials & Methods 

2.1. Study Procedure 

This cross-sectional study was conducted from June to 

September 2018 in department of Pediatrics of United 

Hospital Limited which is one of the largest tertiary care 

hospitals in Dhaka. This multi-disciplinary hospital serves a 

major portion of the North Dhaka community and many 

complicated cases are always being referred here due to 

presence of expert professionals along with high quality ICU 

(intensive care) services. During the study period, all 

admitted children diagnosed as Dengue (according to Dengue 

National Guideline 2018) where enrolled in the research 

work. A written informed consent was taken from parents 

and a structured questionnaire was used to collect data. 

Baseline characteristics were recorded. Common clinical and 

laboratory parameters were also documented. Nutritional 

status was assessed by using BMI (Body Mass Index) for age 

percentile according to CDC [16]. Dengue cases were 

classified into classical dengue and severe dengue fever 

group (Dengue hemorrhagic fever and dengue shock 

syndrome) as per National guideline [1]. In this study, we 

also analyzed the possibility of overweight (BMI > 90
th
 

percentile), massive serositis (gross unilateral pleural 

effusion or bilateral pleural effusion or moderate to gross 

ascites or combination of any of these), plasma leakage and 

low platelet count (<20,000/cmm) in causation of disease 

severity. In all admitted patients, the treatment modalities 

were also observed and outcome was measured as discharge 

or death.  

2.2. Statistical Analysis 

After collection, data was analyzed using the statistical 

package for social sciences (SPSS) version 21.0. Quantitative 

data were expressed as the mean ± standard deviation and 

categorical data were presented as frequency. Chi square test 

was performed to compare qualitative variables. Risk factors 

for severe dengue were assessed using logistic regression 

tests to see the odd ratio. P-values <0.05 were considered 

statistically significant. 

3. Results 

3.1. Baseline Characteristics 

During the study period (dengue season: June to 

September) a total 106 children with dengue were admitted 

in United Hospital. The mean age was found 5.8 ± 3 years 

and males were predominant (60%). Table 1 show that fifty 

one percent patients’ age was between 5-9 years. 

Table 1. Baseline Characteristics of study population. 

Variable Number (n) Frequency (%) 

Age 

Mean age 5.8 ± 3 years 

< 1 years 6 6 

1-4 years 32 30 

5-9 years 54 51 

10-14 years 14 13 

Sex 

Male 64 60 

Female 42 40 

3.2. Clinical Presentation 

During admission, dengue cases presented with variety of 

clinical features. High grade continued fever was present in 

91% patients and mean duration of fever was 4±2 days. Table 

2 show that, in 55% patients, fever lasted for 5 days or more. 

Along with fever other predominant clinical presentations 

were flushed appearance (72%), characteristic rash (43%), 

vomiting (39%), abdominal pain (36%) and headache (33%). 

Table 2. Clinical presentation of study population. 

Variable Number (n) Frequency (%) 

Fever 106 100 

Mean duration of fever 4±2 days 

Fever lasting <5 days 24 45 

Fever lasting ≥5 days 30 55 

Flushed appearance 76 72 

Characteristic rash 46 43 

Cough/ runny nose 20 19 

Respiratory distress 16 15 

Headache 35 33 

Retro- orbital pain 4 3.7 

Vomiting 34 39 

Abdominal pain 38 36 

During classification of Dengue as per National Guideline, 
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classical dengue was found more (68%) and 32% children 

had severe dengue in the form of hemorrhage (3%) and shock 

(29%) in our study (Figure 1). 

 

Figure 1. Classification of Dengue cases. 

3.3. Laboratory Parameters 

Table 3. Laboratory Parameters of dengue patients. 

Parameter Mean ±SD 

Haemoglobin (gm/dl)  9.0 - 18.0 1.5 

Hct (%)  28 -51.8 4.11 

Initial WBC (/cmm)  1700 -17400 2953 

Initial Platelet count (/cmm)  8400 -211000 44022.801 

SGPT (U/L)  16 -183 27 

Table 4. Distribution of serologically positive dengue patients. 

Serological test 
Patients with Positive 

result (n) 
Frequency (%) 

NS1 92 87 

IgM 16 15 

Both IgG and IgM 12 11 

Baseline laboratory data were observed in the study 

population (Table 3). Mean Hematocrit level on admission 

was 28 -51.8±4.11. Regarding serological tests, Dengue NS1 

was found positive (evidence found before or after 

admission) in 87% affected children whereas only15% had 

positive result for dengue IgM (Table 4). 

3.4. Severity Assessment for Dengue Fever 

To predict the association of severe dengue with overweight, 

massive serositis, plasma leakage and low platelet count; these 

variables were compared between classical dengue fever group 

and severe dengue fever group (Table 5).  

Table 5. Comparison of variables between Severe Dengue and Classical 

Dengue. 

Variable 
Severe Dengue 

fever (n=34) 

Classical Dengue 

fever (n= 72) 
P value 

Overweight 17 2 0.03 

Massive serositis 28 6 0.00 

Hct increase >20 % 33 63 .485 

Platelet count 

<20,000 /cmm 
9 1 0.00 

Statistical test: Chi square test (*p value considered significant when <0.05) 

This revealed that children having overweight or massive 

serositis or low platelet count (<20,000/ cmm) were more at 

risk of severe dengue (P value<0.05). 

In Table 6, a binomial logistic regression was carried out to 

look for the risk factors of severe dengue. It showed that risk 

of having severe dengue is 8 folds more among overweight 

children than normal weight children and we also have found 

that patients with massive serositis are at 17 folds more risk 

of getting severe dengue than those who do not have massive 

serositis (P value<0.001). 

Table 6. Logistic regression analysis of risk factors for Severe Dengue. 

Risk Factor Reference β* OR* 95% CI P value 

Age (1-7 years) 8-14 years -.913 0.401 0.108-1.487 0.579 

Overweight (Yes) No 2.113 8.275 1.378-49.706 0.021 

Massive serositis (Yes) No 2.883 17.86 4.733-67.399 <0.001 

Platelet <20,000/ cmm ≥ 20,000/cmmm 0.730 2.075 0.185-23.230 0.554 

(*β= Beta co-efficient, OR= Odds Ratio, CI= Confidence interval, p value significant when <0.05) 

Regarding management of dengue patients, crystalloid 

fluid was given in 100% cases. But 23% required both 

colloid and crystalloid fluid. Fresh plasma and platelet 

transfusion were also used in 28% and 16% patients 

respectively. Frusemide pump was used in 4 patients with 

good clinical outcome (all survived). During admission 29% 

patients were directly admitted into ICU due to presence of 

warning signs or alarming platelet count or severe dengue 

manifestations. Among other patients, 12 were transferred to 

ICU later due to development of complications. Overall 

mortality from dengue was 3%. The four death cases were 

due to Expanded Dengue Syndrome. Among them one case 

was serologically negative but later diagnosis was confirmed 

by PCR. Mean hospital stay was 6± 2.5 days. 

4. Discussion 

In the present study, mean age of children was 5.8 ± 3 

years and common age group affected was between 5-9 

years. Sarker A et al. and Ahmed FU et al. reported that 

maximum number of cases were below10 years in their work 

[17-18] which is similar to our study findings. Males were 

affected more (60%) than females in our study which was 

found consistent with various previous studies [19-21]. In 

this study 100% patients presented with fever followed by 

flushed appearance (72%), rash (43%), vomiting (39%) and 

abdominal pain (36%). Similar finding has been found by 

Alam S et al. and Mobarak MR et al. [5, 19]. But the findings 

differ from that of Ahmed FU et al. and Rahman M et al. 

where predominant presentation was headache (85% and 

91% respectively) [18, 22]. In our study headache was found 

in 33% and retro-orbital pain was found only in 3.7% 

children. As most of the children were below 10 years in this 

study, so they might not be able to describe these 

presentations clearly. Regarding laboratory parameters, the 

mean platelet count of the patients on admission was 
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8400/mm
3
 which was below 1,00,000/mm

3
. The mean 

hematocrit was found 33% and the mean ALT was 210 U/L. 

Like Alam S et al. leucopenia was found less in our study 

that was 11% of the children [5]. Among the 106 dengue 

patients, 92 (87%) were NS1 positive, 16 (15%) were IgM 

antibodies and 12 (11%) were both IgG and IgM antibodies 

positive. This isolated IgM antibody and both IgG and IgM 

antibodies were found lower than that of Alam S et al.’s study 

findings (IgM and IgG antibodies for dengue positive in 

40.7% and 24% cases respectively and both positive in 31% 

cases) [5]. During June to September, when there is peak of 

dengue, all suspected cases with 1-2 days of fever were 

advised to do dengue NS1 test. And due to wide availability 

of this test, probably our study showed high percentage of 

patients with positive result (Dengue NS1) whereas IgM was 

positive in less number. The current study also assessed the 

probability of overweight, massive serositis, plasma leakage 

and low platelet count as risk factors for severity. These 

factors have been observed in many other studies separately 

and significant associations were found [9-12]. In a meta- 

analysis it was reported that obesity is a risk factor for severe 

dengue [23]. In obesity there is increased production of white 

adipose tissue which causes increased production of 

mediators like IL-1, IL-6 and TNF-α. These mediators 

increase capillary permeability and thus underlie the process 

of progressive and severe plasma leakage [24]. Based on the 

same hypothesis, overweight can also lead to severity. So, we 

tried to find the association and found that overweight 

children have 8 times increased risk of having severe dengue. 

We all know that serositis in the form of pleural effusion or 

ascites can develop in dengue patients as complications due 

to plasma leakage. But often in clinical practice it is seen that 

most of dengue patients with massive serositis are more 

vulnerable to respiratory distress, infections, need of 

mechanical ventilation and finally fatal outcome. For this 

there are no studies till date. So, we tried to detect the 

association and we found that massive serositis can be an 

early predictor of severity (risk is 17 times for severity). High 

hematocrit and low platelet count were also addressed in this 

study in order to get significant association but it was not 

found. Most of our patients responded well with judicious 

fluid management and smaller percentage required plasma 

and platelet transfusion. Ninety seven percent patients were 

discharged to home which was similar to other study results 

done in Bangladesh [19]. Overall mortality was 3%; all of 

them were severe variety with expanded dengue syndrome. 

5. Conclusion 

The incidence and severity of Dengue in children is 

increasing every year. Most of the children presents with high 

grade, continued fever and characteristic rashes followed by 

vomiting and abdominal pain. Among these patients, those 

who are overweight and those who develop massive serositis 

are at increased risk of having severe form of dengue either 

haemorrhage or shock. So, dengue affected children need 

strict supervision from admission to hospital stays regarding 

weight recording, judicious fluid management and 

monitoring for serositis. 

6. Recommendations 

i. Considering the above-mentioned risk factors, 

pediatricians should assess nutritional status of dengue 

affected children on admission by using the BMI chart 

which can help to identify overweight patients.  

ii. In the other hand, daily monitoring of patient’s status in 

the progression of mild serositis to severe form should 

be addressed. It will help in early detection of the 

group of children who may deteriorate further. This 

will also help doctors to treat the cases judiciously and 

timely referral to ICU with proper counseling. 
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