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INTRODUCTION

Dengue fever is the most prevalent human arboviral 
infection and a major public health concern in tropical 
and subtropical countries with epidemic outbreaks.1,2 An 
estimated 50 million dengue infections occur worldwide 
annually with 500,000 people requiring hospitalization. 
Very large proportions (approximately 90%) of  them are 
children aged <5 years.3 The south-east Asia region is one 
of  the regions at highest risk of  dengue fever/dengue 
hemorrhagic fever accounting for 52% of  global risk.4 
Dengue has a wide spectrum of  clinical presentations, 
often with unpredictable clinical evolution and outcome. 

While most patients recover following a self-limiting 
non-severe clinical course, a small proportion progress to 
severe disease, mostly characterized by profound shock, 
severe hemorrhage, multi-organ dysfunction, and death. 
Early detection and appropriate treatment of  children 
progressing from non-severe to severe disease is essential 
to reduce the mortality. Correct prognostication may avoid 
such severe complications. Without proper treatment, the 
case fatality rate in severe dengue (SD) is more than 20% 
and with timely intervention, it can be reduced to <1%.3

The scoring systems, such as the pediatric logistic organ 
dysfunction score and the disseminated intravascular 
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coagulation score, were used to forecast mortality in DSS. 
Most of  the prediction systems in the past focused on 
clinical outcomes of  the disease. There are few studies 
that focused directly on dengue infection severity.5,6 The 
aim of  the present study was to develop a simple clinical 
risk scoring system to predict dengue infection severity, 
based on patient clinical parameters, and routine laboratory 
investigations.

Aims and objectives
The aims of  this study were to develop a scoring system 
to predict dengue infection severity.

MATERIALS AND METHODS

This observational study was conducted on children 
admitted to pediatric ward and PICU at ESIC Medical 
College and Postgraduate Institute of  Medical Sciences 
and Research, Bengaluru, India, from September 2018 
to August 2019. All children, aged 1  month–18  years, 
admitted with clinical features/laboratory parameters 
suggestive of  dengue fever as per the WHO criteria were 
included in the study. Children with comorbidities such 
as cerebral palsy, chronic kidney disease, coinfections 
such as enteric fever, and malaria were excluded from 
the study. The study was approved by the Institutional 
Ethical Committee and written consent was taken from 
all the parents before enrolment. A thorough history was 
obtained and a general and systemic examination done. 
Relevant investigations such as CBC, LFT, PT, INR, APTT, 
RFT, serum electrolytes, and dengue serology were done 
for all cases and ultrasound chest and abdomen and chest 
X-ray were done wherever indicated. Then, scoring was 
done daily (as per scoring chart Table 1) for pulse rate, 
respiratory rate, blood pressure, hematocrit, and platelet 
count (scores 1–3). Systemic complications such as CNS, 
respiratory, hepatic, cardiac, and renal were scored (0 if  
absent, 3 if  present). The highest score recorded during 
the hospitalization period was taken for statistical analysis.

Sample size
The sample size for the present study of  diagnostic 
accuracy has been calculated by considering at least 60% 
diagnostic accuracy of  the proposed procedure. The 
sample size has been calculated to be 210 cases with 0.05 
as marginal error at 5% level of  significance assuming 
two-tailed hypotheses. Hence, we have decided to enroll 
200 suspected cases.

Statistical analysis
Data were analyzed using appropriate descriptive and 
inferential statistics. The categorical type of  data was 
expressed in terms of  frequencies and percentages, whereas 

Table 1: Severity scoring system for dengue 
fever
Score 1 2 3
Platelet 
count

>1,00,000 10,000–1,00,000 <10,000

Blood 
pressure

>5th centile ≤5th centile

Pulse rate Normal Tachycardiaa

Respiratory 
rate

Normal Tachypneab

Hematocrit <40 ≥40
Systemic 
complications 

For each 
system 
involvementc

a1–12 months>160/min, 1–3 years>150/min, 4–6 years>120/min, 7–12 years>110/min, 
>12 years>100/min (PALS), b1–12 months>50/min, 1–5 years>40/min, >5 years>20/
min (WHO), cCNS‑encephalitis, RS‑Acute Respiratory Distress Syndrome, CVS‑Echo 
evidence of myocardial dysfunction, Hepatic‑AST/ALT>1000 IU, and Renal‑AKI

the numeric continuous data as mean±SD. Relative risk was 
calculated to find out the association of  severity score with 
dengue severity. For all statistical evaluation, P<0.05 was 
considered as statistically significant.

RESULTS

The total number of  cases were 194, out of  which 
134  (69.07%) were probable dengue (PD), 41  (21.13%) 
were dengue with warning signs (DWS), and 19 (9.79%) 
SD as per the WHO 2009 classification. There were 
116  (59.8%) males and 78  (40.2%) females in present 
study. The majority of  the cases 101 (52.1%) were in the 
age group of  11–18 years followed by 53 (27.3%) cases in 
the age group of  6–10 years (Table 2).

The mean age of  presentation was 11.5 years. The most 
common presenting symptoms were fever (97.9%), 
vomiting (73.1%), myalgia (60.3%), and pain abdomen 
(56.1%). Melena was seen in 9.2%, epistaxis in 6.1%, and 
hematemesis in 3.6% cases (Table 3).

The most common signs noticed were flushing (63.4%), 
followed by hepatomegaly (34.5%), periorbital puffiness 
(27.3%), patechiae (15.9%), abdominal distension (8.2%), 
and hypotension (3.1%) (Table 4).

Mean hematocrit was 36.3% in children with PD and 45.2% 
in children with SD. Leucopenia (Total count <4000/mm3) 
was observed in 46 (34.3%) cases of  PD and 14 (73.6%) 
cases of  SD. Mean platelet count was 87,000/mm3 in PD 
and 22,000/mm3 in SD. All children with SD had platelet 
count <50,000/mm3, whereas 45% children with PD had 
platelet count >1,00,000/mm3. Significant elevated AST 
levels (mean 425.6 U) and ALT levels (mean 268.5 U) were 
observed in children with SD (Table 5).
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of  >7 identified all children with SD and DWS with 
overestimation of  13.5% in children with PD.

DISCUSSION

Dengue is a rapidly increasing global disease with significant 
burden in India. It is characterized by unpredictable clinical 
evolution and outcome. In our study, 21.1% children had 
DWS and 9.8% children had SD. This is in contrast to a 
study done by Sahana and Sujata7, where 27.2% had DWS 
and 24.7% had SD. This variation may be attributed to 
timing of  admission and awareness of  draining community. 
In the present study, most of  the children were in the age 
group of  11–18 years (52.1%) which is similar to studies 
done by Kumar et al.,8 and Selvan et al.,9 The median age 
of  presentation was 11.5 years. This may be due to out-
door activities of  these children, where chances of  getting 
bitten with mosquitoes are more. In this study, male to 
female ratio was 1.5:1, which was similar to the study by 
Rathod et al.10 In our study, fever was the most common 
symptom followed by vomiting, generalized myalgia, 
and pain abdomen. Similar observations were made by 
Ahmed et al.11 In the present study, flushing (63.4%) 
was noticed more commonly followed by hepatomegaly 
(34.5%), periorbital puffiness (27.3%), and petechiae 
(15.9%), whereas Rahod et al., observed rash (50%) as a 
most common sign, followed by hepatomegaly (43%) and 
petechiae (37%).

Leucopenia was observed in 44.8% cases similar to Jain12 
who noticed leukopenia in 44% cases. Among Liver 
enzymes, AST was elevated (>2 times) in 29.8% cases, ALT 
in 24.7% cases whereas Kumar et al.,8 observed elevated 
AST in 32.4%, and ALT in 22.1% children. In this study, we 
observed that liver enzymes were elevated in most SD cases 
(89.4%). In our study, none of  the children with severity 
score 5–6 had SD or DWS, whereas all children with SD 
and DWS had score >7 and only 13.5 % children with 
PD had score >7. In a study by Pongpan et al.,6 severity 
score classified patients into 3 severity levels: Dengue fever 

Table 2: Age distribution of cases
Age group Probable dengue Dengue with warning signs Severe dengue Total (%)
1 month–5 years M‑16 F‑17 M‑2 F‑1 M‑2 F‑2 40 (20.6)
6–10 years M‑24 F‑14 M‑3 F‑6 M‑3 F‑3 53 (27.3)
11–18 years M‑36 F‑27 M‑22 F‑7 M‑8 F‑1 101 (52.1)

Table 3: Distribution of symptoms among study 
group
Symptoms PD DWS SD
Fever (n, %) 132 (98.5) 39 (95.1) 19 (100)
Myalgia (n, %) 70 (52.2) 32 (78) 15 (78.9)
Pain abdomen (n, %) 65 (48.5) 30 (73.1) 14 (73.6)
Vomiting (n, %) 95 (70.9) 31 (75.6) 16 (82.4)
Epistaxis (n, %) 3 (2.2) 4 (9.7) 5 (26.3)
Hematemesis (n, %) 1 (0.7) 2 (4.8) 4 (21)
Melena (n, %) 3 (2.2) 7 (17) 8 (42.1)
Oliguria (n, %) 2 (1.5) 2 (4.8) 2 (10.5)

PD: Probable dengue, DWS: Dengue with warning signs, SD: Severe dengue

Table 4: Distribution of signs among study 
group
Signs PD DWS SD
Fever (n, %) 58 (43.2) 27 (65.8) 12 (63.1)
Tachycardia (n, %) 20 (14.9) 24 (58.5) 17 (89.4)
Tachypnea (n, %) 0 0 12 (63.1)
Hypotension (n, %) 0 0 6 (31.5)
Periorbital Puffiness (n, %) 5 (3.7) 30 (73.1) 18 (94.7)
Flushing (n, %) 71 (52.9) 34 (82.9) 18 (94.7)
Petechiae (n, %) 7 (5.2) 15 (36.5) 9 (47.3)
Abdominal distension (n, %) 0 6 (14.6) 10 (52.6)
Hepatomegaly (n, %) 22 (16.4) 28 (68.2) 17 (89.4)

PD: Probable dengue, DWS: Dengue with warning signs, SD: Severe dengue

Table 5: Investigations in our study group
Investigation PD DWS SD
Hemoglobin (g/dL) 12.43 14.87 15.35
Hematocrit (%) 36.33 43.38 45.25
White cell count (/mL) 5415.58 4001.27 3485.78
Neutrophils (%) 41.11 38.85 40.94
Lymphocytes (%) 44.16 45.97 43.31
Platelets(/microL) 0.87 0.31 0.22
NS1 (n, %) 88 (65.6) 28 (68.3) 14 (73.6)
IgM (n, %) 21 (15.6) 11 (26.8) 7 (36.8)
IgG (n, %) 5 (3.7) 10 (24.4) 6 (31.5)
AST 42.6 161.4 425.6
ALT 29.6 107.2 268.5
PT 12.2 13.3 14.3
INR 1.10 1.19 1.32
APTT 29.0 34.6 44.0

PD: Probable dengue, DWS: Dengue with warning signs, SD: Severe dengue

Among 134 children with PD, 116  (86.5%) had dengue 
severity score 5–6, with only 18 (13.5%) had score 7–13, 
whereas all 60 (100%) children with DWS and SD had score 
7–13, none of  them had score <7 (Table 6).

Relative risk calculated was 3.44  (2.3–5.0) and P<0.001 
which was statistically significant. Hence, severity score 

Table 6: Severity score levels
Score 
range

Probable dengue 
(n=134) (%)

DWS+severe 
dengue (n=60) (%)

5–6 116 (86.5) 0
7–13 18 (13.5) 60 (100)

DWS: Dengue with warning signs
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(score <2.5), dengue hemorrhagic fever (score 2.5–11.5), 
and dengue shock syndrome (score >11.5). This variation 
in score is due to difference in the parameters used in the 
scoring system.

Limitations of the study
Our study had limited number of  patients and needs to be 
investigated in a larger patient cohort.

CONCLUSION

Daily dengue severity score of  >7 indicates the high 
probability of  DWS and SD. This simple scoring system 
helps clinician to triage children for hospital admission 
and monitoring at appropriate time to reduce mortality. 
However, this scoring system needs to be validated by 
similar studies in different settings before we can apply in 
routine clinical practice.

ACKNOWLEDGMENT

We would like to acknowledge Dr Sharath BN, Associate 
Professor, Dept. of  Community Medicine, ESIC MC and 
PGIMSR, Rajajainagar.

REFERENCES

1.	 Guzman MG, Gubler DJ, Izquierdo A, Izquierdo A, Martinez  E 
and Halstead SB. Dengue infection. Nat Rev Dis Primers. 
2016;2:16055.

	 https://doi.org/10.1038/nrdp.2016.55
2.	 Bhatt S, Gething PW, Brady OJ, Messina JP, Farlow AW, 

Moyes CL, et al. The global distribution and burden of dengue. 
Nature. 2013;496(7446):504-507.

	 https://doi.org/10.1038/nature12060

3.	 World Health Organization, Regional Office for South-East 
Asia. Comprehensive Guidelines for Prevention and Control 
of Dengue and Dengue Haemorrhagic Fever. Revised and 
Expanded Edition. New  Delhi: WHO-SEARO; 2011. Available 
from: https://www//apps.who.int/iris/handle/10665/204894

4.	 Shah I, Deshpande GC and Tardeja PN. Outbreak of dengue 
in Mumbai and predictive markers for dengue shock syndrome. 
J Trop Pediatr. 2004;50(5):301-305.

	 https://doi.org/10.1093/tropej/50.5.301
5.	 Dewi LP and Nurfitri E. Pediatric logistic organ dysfunction 

score as a predictive tool of dengue shock syndrome outcomes. 
Paediatr Indones. 2012;52(2):72-77.

	 https://doi.org/10.14238/pi52.2.2012.72-77
6.	 Pongpan S, Wisitwong A, Tawichasri C, Patumanond J and 

Namwongprom S. Development of dengue infection severity 
score. ISRN Pediatr. 2013;2013:845876.

	 https://doi.org/10.1155/2013/845876
7.	 Sahana KS and Sujata R. Clinical profile of dengue among children 

according to revised WHO classification: Analysis of a 2012 
outbreak from Southern India. Indian J Pediatr. 2015;82(2):109-113.

	 https://doi.org/10.1007/s12098-014-1523-3
8.	 Kumar SK, Rajendran NK and Brabhukumar AC. Clinical profile 

of dengue fever in children: Analysis of 2017 outbreak from 
central Kerala. Int J Contemp Pediatr. 2018;5:2265-2269.

	 https://doi.org/10.18203/2349-3291.ijcp20184293
9.	 Selvan T, Nagaraj MV, Saravanan P and Somashekhar S. 

A  study of clinical profile of dengue fever in children. Int J 
Contemp Pediatr. 2017;4:534-537.

	 https://doi.org/10.18203/2349-3291.ijcp20170704
10.	 Rathod NP, Ansari NJ and Singh DK. Clinical profile of children 

with dengue and factors associated with severe dengue and 
dengue with warning signs. Pediatr Oncall J. 2018;15(1):1-4.

	 https://doi.org/10.7199/ped.oncall.2018.13
11.	 Ahmed S, Arif F, Yahya Y, Rehman A, Abbas K, Ashraf S, et al. 

Dengue fever outbreak in Karachi 2006-a study of profile and 
outcome of children under 15 years of age. J Pak Med Assoc. 
2008;58(1):4-8.

12.	 Jain H. Clinical profile and outcome of dengue fever in 
hospitalized children of South Rajasthan, India. Int J Contemp 
Pediatr. 2016;3(3):546-549.

	 https://doi.org/10.18203/2349-3291.ijcp20161035

Authors’ Contributions:
HS- Data collection, Interpreted the results, reviewed the literature and manuscript preparation; B- Interpreted the results and revision of manuscript; 
SR- Concept and design of the study; PK- Concept, coordination, statistical analysis and interpretation and revision of the manuscript.

Work attributed to:
ESICMC and PGIMSR, Rajajinagar, Bengaluru - 560 010, Karnataka, India.

Orcid ID:
Dr. Hareesh Sanikam -   https://orcid.org/0000-0002-2445-3165 
Dr. Basavaraj Bheeman -   https://orcid.org/0000-0001-9319-127X 
Dr. Sujatha Ramabhatta -   https://orcid.org/0000-0001-7322-9920
Dr. Pushpalatha Kariyappa -   https://orcid.org/0000-0001-7669-7746 

Source of Support: Nil, Conflicts of Interest: None declared.

https://orcid.org/0000-0002-2445-3165
https://orcid.org/0000-0002-2445-3165
https://orcid.org/0000-0001-9319-127X
https://orcid.org/0000-0001-9319-127X
https://orcid.org/0000-0001-7322-9920
https://orcid.org/0000-0001-7322-9920
https://orcid.org/0000-0001-7669-7746
https://orcid.org/0000-0001-7669-7746

