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Abstract

Background: Dengue illness is a common devastating epidemic in pediatric population. Fever, Thrombocytopenia, hypovolemic shock and bleeding
are the common manifestations. Platelet indices are now increasingly being reported by the haematology labs which has shown promise as predictor of
bleeding. We have derived a composite index which has a potential to be a better predictor of bleeding in dengue illness.

Objective: Primary objective was to describe the clinic haematological profile in serologically proved dengue infection in children. Composite
platelet index (CPLI) was calculated by multiplying platelet count (decimals) with Mean platelet volume.

Material and methods: This was a retrospective study with data of children admitted for dengue illness collected between January 2015 and

October 2015. We have studied a total of 117 children.

Results: Median (IQR) age was 9 (6-13) years. 34.1% of the patients had hypotension, 20% had bleeding manifestation and 2.4% developed
haemorrhagic shock. Case fatality rate was 0.8%. 74.5% had thrombocytopenia. Both platelet and white cell counts were low in 30.9% of our patients.
Median (IQR) CPLI in our patients was 13.5 (6.6-23.1) and in those with mucosal bleed or haemorrhagic shock was 6 (3-9.3).

Conclusion: About one quarter of pediatric dengue patients will not have thrombocytopenia at admission. Composite platelet index will be low in

patients with mucosal bleeding or haemorrhagic shock.
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Introduction

Dengue infection is a devastating annual epidemic illness
in India. It is seen across all the ages and has high mortality in
paediatric population [1]. The typical clinical feature in paediatric
dengue illness is biphasic fever and thrombocytopenia with
variable involvement of other systems. Infection initiates prompt
immunological response which at times lead to activation of
cytokine mediated hemodynamic instability. Two recognised
pathogenic mechanisms of death in severe dengue illness are
capillary leak induced hypovolemic shock and bleeding leading to
haemorrhagic shock [2-4].

Haematological system is early and commonly affected in
Dengue infection. Most commonly affected cell line is that of
platelets which is either consumed or its production depressed,
leading to thrombocytopenia [5]. Petechiae is common in paediatric
dengue illness. It is neither specific nor pathognomonic of Dengue
infection. However, like many other viral haemorrhagic fevers with

petechiae, some of the children with dengue illness can progress to
mucosal or internal bleeding leading to death. Variable amount of
bone marrow suppression has been described in dengue infection
[6]. We found very few studies with detailed description of both
clinical and haematological profile in paediatric dengue illness.

There are several studies looking at the predictors of bleeding
in dengue illness. Recently there has been increased interest in
plateletindices as predictor of bleeding [7]. This is further fuelled by
more and more labs utilizing high fidelity automated haematology
analysers which are capable of reporting platelet indices. With
several studies shedding light on the platelet indices and evidence
of bone marrow suppression in dengue infection, we revisited the
relation between them and their possible role in bleeding.

Increased mean platelet volume (MPV) suggests active
bone marrow and young platelets in the circulation [8,9]. This
could be a possible protective factor against bleeding due to
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thrombocytopenia. To factor in this possible advantage, we propose
a composite platelet index (CPLI) which is the product of platelet
count and MPV. We believe that low CPLI could be a more sensitive
predictor of bleeding than low platelet counts alone.

Objectives

Primary objective: To describe the clinico -haematological
profile in serologically proved dengue infection in children.

Secondary objectives: To compute composite platelet index
(CPLI) in all children with dengue infection and compare it between
children with and without bleeding in dengue infection.

Methods

Study design: This is a retrospective study undertaken in the
department of Pathology and Pediatrics in a tertiary care hospital.
Study period was between January 2015 and October 2015.

Subjects: All children aged less than 15 years and admitted
to paediatric ward with a diagnosis of dengue infection. Dengue
infection was diagnosed by clinical history of fever and one of the
dengue serology like NS1, IgM or IgG being positive.

Data collection: Clinical data -the list of children with diagnosis
of dengue infection as per WHO classification of 2009, during the
study period was obtained from medical record section. The case
notes were retrieved, and the necessary clinical data was obtained.
Hypotension was defined as systolic blood pressure below 50th
centile for the age and gender as per the WHO criteria [10]. Shock
was diagnosed if the patient had a capillary refill time of greater
than 3 seconds and / or low volume pulse with hypotension and
needed fluid bolus or inotropes for improvement of blood pressure.

Haematological data - The order numbers of the haematological
investigations requested at the time of admission were noted. These
order numbers were retrieved from the lab information system of
the hospital and the haematological data was obtained. These data
were recorded on a predesigned case report form in Microsoft excel.

Sample collection: Two ml of blood sample is obtained by
venepuncture at admission. The sample is collected in ETDA tube
and transported to the lab via chute system. The EDTA sample is
analysed using Sysmex 1000 within one hour of receipt.

Statistics: Sample size: We included all children admitted for
treatment of dengue infection during the study period.

Analysis: Continuous variables are either reported as mean and
standard deviation or median and inter quartile range depending
on their distribution. Categorical data are summarised as total
numbers and proportions.

Results

We had a total of 117 admissions with the diagnosis of Dengue
infection. Ninety-four of them had haematological evaluation done
at admission. Rest were investigated elsewhere before admission.

Median (IQR) age of our patients was 9 (6-13) years. Median
(IQR) duration of fever before admission was 5 (4-7) days. All

the patients were in febrile phase of illness at admission and
length of stay in the hospital was 6 (5-9) days. Most common
serological positivity was for Dengue IgG followed by NS1 antigen.
20% of patients had bleeding manifestations. 2.4% developed
haemorrhagic shock. 5.7% of the patients had platelet transfusion
and 2.4% had platelet transfusion for low platelet count alone
without any bleeding manifestations. 2.4% of our patients got
discharged against medical advice due to financial reasons. The
mortality rate was 0.8%. Table 1 depicts the detailed clinical
characteristics of our patients.

Table 1: Clinical and haematological profile in paediatric
dengue illness.

Baseline Clinical Characteristics (N=117)

Parameter n %
Gender
Male 76 61.8
Female 47 38.2
Dengue Serology

NS1 Positive 60 48.8
Dengue IgM positive 42 34.1
Dengue IgG positive 66 53.7
NS1 and IgM positive 18 14.6
NS1 and IgG positive 11 8.9
Dengue IgM and IgG positive 23 18.7
AlINS1, IgM and IgG positive 6 4.9

Clinical Features

Bleeding and Hypovolemia

Skin bleed 14 11.4

Mucosal bleed 4 3.3

Internal bleed 1 0.8
Haemorrhagic Shock 3 2.4
Hypotension 42 34.1
Hypovolemic shock 10 8.1

Transfusions
RBC Transfusion 1 0.8
Platelet transfusion 7 5.7
Platelet transfusion when no bleeding 3 2.4
Outcome

Improved 118 95.9

Discharge against medical advice 3 2.4
Death 1 0.8

Complete haematological profile at admission was available for
94 patients. 20 patients had bleeding manifestations and only 16 of
them had haematological profiles. Of the 7 patients with mucosal
bleed, haematological profile was available only in 4 patients. Table
2 depicts the haematological variables with their proportions.
Mean (SD) Haemoglobin was 12.6 (2.2) gm/dl, Haematocrit was
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37.8 (6.1) % and RBC count was 4.9 (0.7) million/cu mm. Median
(IQR) WBC count was 6430 (4190-9790) /cumm.

Table 2: Haematological profile in paediatric dengue

illness.
Haematological Profile (N=94)

Parameter n (%)
Haemoglobin <10g/dl 12(12.8)

Haemoglobin <7g/dl 1(1.1)

Haemoglobin >15g/dl 15(16)
Haematocrit <35% 38(40.4)
Haematocrit >45% 11(11.7)
WBC count <5000/cumm 38(40.4)
WBC count >11000/cumm 22(23.4)
Platelet count <150000/cumm 70(74.5)
Platelet count <100000/cumm 52(55.3)

Platelet count <50000/cumm 31(33)
Mean Platelet Volume >11.5 19(20.2)

Mean Platelet Volume <9 5(5.3)

RBC & WBC lines suppressed 2(2.1)

RBC & Platelet line suppressed 0(0)

WBC & Platelet line suppressed 29(30.9)

Only 26% of our patients had platelet count above 150000/
cumm and rest of them had thrombocytopenia. Median (IQR)
platelet count was 115000 (42000-209000). Mean (SD) MPV
(Mean platelet volume) was 10.6 (1.1) and mean P-LCR (platelet
large cell ratio) was 30.2 (9.1).

A composite platelet index (CPLI) was calculated by multiplying
platelet count (in decimal figures) with MPV. Median (IQR) CPLI in
dengue patients with no bleeding was 13.5 (6.6-23.1) where as
normal value would range between 13.5 and 46. In patients with
any bleeding manifestation, Median (IQR) CPLI was 14.8 (7.4-18.6),
in those with skin bleeding alone, it was 17 (12-22) and in children
with mucosal bleeding or haemorrhagic shock, Median (IQR) CPLI
was 6 (3-9.3).

There were 31 (33%) children with reduced count in more than
one cell indirectly suggesting bone marrow suppression. None of
the children had reduced count in all the three cell lines.

Discussion

In this study, we have noted that one fifth of patients has some
form of bleeding and 2.4% of them develop haemorrhagic shock. A
study in Brazil have shown the incidence of petechiae, bleeding and
hypotension in less than 1% of their subjects [11]. They also found
thrombocytopenia only in one third of their patients compared to
more than two third of our patients. The admission practice during
study period could offer possible explanation for this difference.
The recent guidelines by WHO has prompted management of
majority of the stable patients on outpatient basis itself.

Incidence of shock in paediatric dengue illness in a study
reported from Taiwan is found to be similar to our study [12].
There are very few studies describing the haematological profile
specifically in paediatric population alone. In an adult study, the
incidence of neutropenia in dengue illness was found to be 11.8%
[13]. Another comparative study between adult and paediatric
dengue illness have reported the incidence of leukopenia in 51.9%
of adults and 47.4% of paediatric patients [11]. In this study the
cut off values for defining leukopenia is neutrophil count less than
4000/cumm. Our findings are similar to this study with leukopenia
(WBC less than 5000/cumm) seen in 40.4%.

Decrease in two or more cell lines in the peripheral blood
suggesting suppression of bone marrow has been reported in adult
patients [14]. Decrease in the RBC count alone cannot be entirely
attributed to suppression of bone marrow because of high incidence
of anaemia in Indian population [15]. In contrast, decrease in the
white cell count is generally considered to be due to decreased
production in the bone marrow suggesting marrow suppression.
In our study, we have found 33% of the study subjects having
decreased count in more than one cell lines. In vitro and animal
studies have reported bone marrow suppression in dengue illness
[13,16]. This phenomenon needs further studies to determine if
there is a sub category of patients with bone marrow suppression
who may have different severity of illness, outcome and may benefit
from specific treatment strategy.

While analysing the different haematological parameters for
predicting bleeding, we recognised that taking single parameter
into account would be insufficient. Hence we computed the
composite platelet index to factor in the advantage of young
platelets in preventing bleeding. In our study we found petechiae to
be unrelated to platelet count or CPLI. In contrast, in patients with
mucosal or internal organ bleed, CPLI was found to be very low.
The statistical significance of this finding in our study is difficult to
interpret as the number of patients with mucosal or internal bleed
were too less. Future studies which can recruit larger sample would
help to determine the significance of this potentially useful index.

Conclusion

Quarter of the paediatric patients with dengue illness do not
have thrombocytopenia and one third have indirect evidence of
bone marrow suppression. Composite platelet index will be low in
patients with mucosal or internal bleeding compared to no bleeding
or skin bleeds.
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