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Abstract

Introduction: Dengue is an arboviral disease caused by flavivirus. In India, the incidence of dengue fever is on a
rise every year. The course of illness is different for each patient. Therefore early measurement of laboratory
parameters can guide to the management of the disease. Aim of the study: 1) To study the effect of dengue fever
on the total leucocytecount (TLC) in children in early febrile period. 2) To determine the neutrophil count in early
stage of dengue fever. Study design: Observational study. Methodology: Patients of 1-14 years age group, who
presented with fever of recent duration were included in the study. About 80 patients with early manifestations (1-
5 days) of fever were included. Dengue was suspected in 55 children who had two or more of the following
symptoms- fever, pain abdomen, headache, myalgias, arthralgias, skin rash, nausea, vomiting, retroorbital pain,
prostration. Out of these 55 children, 50 children who presented in early febrile period (1-5 days) and who were
serologically positive for denguetook part in the study. Blood investigations were done for total leucocyte count
(TLC) and neutrophil count.Results: About 26% of the patients had leucopenia (<4000), 66% had leucocyte count
in normal range (4,000-11,000) and only 8% had leukocytosis (>11,000). About 34 (68%) patients had neutrophil
count of less than 40% and 16 (32%) patients had neutrophils between 40 to 80%. Conclusion: In early febrile
period of dengue fever, majority have normal white blood cell count. Any change in the values of total leucocyte
count points towards the progression of the disease towards severity. There is neutropenia in most of patients in
dengue fever. Presence of neutropenia merely doesn’t determine the use of antibiotics.
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Introduction

Dengue virus belongs to family Flaviviridae, having
four serotypes that spreads by the bite of infected
Aedesmosquitoes [1]. There are 4 distinct, but
closely related, serotypes of the virus that cause
dengue (DEN-1, DEN-2, DEN-3 and DEN-4).
Recovery from infection by one provides lifelong
immunity against that particular serotype. However,
cross-immunity to the other serotypes after recovery
is only partial and temporary. Subsequent infections
by other serotypes increase the risk of developing
severe dengue [2].

Based on neutralization assay data, four serotypes
(DENV-1, DENV-2, DENV-3, and DENV-4) can be
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distinguished. Dengue virus (DENV) infection is a
major cause of disease in tropical and subtropical
areas, with an estimated 50 million infections
occurring each year and more than 2.5 billion people
being at risk of infection. Infection with any of the
DENV serotypes may be asymptomatic in the
majority of cases or may result in a wide spectrum
of clinical symptoms, ranging from a mild flu-like
syndrome (known as dengue fever [DF]) to the most
severe forms of the disease which are characterized
by coagulopathy, increased vascular fragility, and
permeability (dengue hemorrhagic fever [DHF]).

The latter may progress to hypovolemic shock
(dengue shock syndrome [DSS])[3]. Severe dengue
(also known as Dengue Haemorrhagic Fever) was
first recognized in the 1950s during dengue
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epidemics in the Philippines and Thailand. Today,
severe dengue affects most Asian and Latin
American countries and has become a leading cause
of hospitalization and death among children and
adults in these regions [2].

As the early presentations of DF and DHF/DSS are
similar and the course of infection is short, timely
identification of persons that will develop severe
manifestations can be challenging. There is a long-
standing debate as to whether DHF/DSS represents
a separate pathophysiological process or is merely
the opposite end of a continuum of the same illness.
DF follows an uncomfortable but relatively benign
self-limited course. DHF may appear as a relatively
benign infection at first but can quickly develop into
life-threatening illness as fever abates. DHF can
usually be distinguished from DF as it progresses
through its three predictable pathophysiological
phases:

e Febrile phase: Viremia-driven high fevers

e (ritical/plasma leak phase: Sudden onset of
varying degrees of plasma leak into the pleural
and abdominal cavities

e Convalescence or reabsorption phase: Sudden
arrest of plasma leak with concomitant
reabsorption of extravasated plasma and fluids

For optimal management of the patient with dengue
infection, it is important to understand these phases
and to be able to distinguish DHF from DF. Early
recognition of a patient’s clinical phase is important
in order to tailor clinical management, monitor
effectiveness of the treatment, and to anticipate
when changes in their management are needed.
Anticipatory management and monitoring indicators
are essential in effectively administering therapies as
the patient enters the critical phase. New-onset
leucopenia (WBC <5,000 cells/mm3) indicate that
the fever will likely dissipate within the next 24
hours and that the patient is entering into the critical
phase [4].Thus the need of measuring total leucocyte
count in early phase is necessary for detection of
any severe cases.

Dengue virus infections are a serious cause of
morbidity and mortality in most tropical and
subtropical areas of the world; Southeast and South
Asia,Central and South America, and the Caribbean.
Dengue virus infection can be asymptomatic or
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causes two forms of illness, dengue fever (DF) and
dengue hemorrhagic fever (DHF) [5]. The first
reported case of dengue like illness in India was in
Madras in 1780, the first virologically proved
epidemic of DF in India occurred in Calcutta and
Eastern Coast of India in 1963-1964 [1]. Dengue
virus infection presents with a diverse clinical
picture that ranges from asymptomatic illness to DF
to the severe illness of dengue hemorrhagic fever/
dengue shock syndrome (DHF/DSS) [6].

Polymorphonuclear neutrophils (PMNs) are the
most abundant leukocytes in the blood and
constitute the first line of host defense against
numerous infectious pathogens, including bacteria,
fungi, and protozoa. Neutrophils are the first
leukocytes to migrate to sites of inflammation and
infection where they recognize and phagocytose
invading microorganisms, in order to kill them via
different cytotoxic mechanisms. This process
involves molecular mechanisms that coordinate cell
polarization, delivery of receptors, and activation of
integrins at the leading edge of neutrophils
migrating toward chemoattractant. Once at sites of
infection, neutrophils actively phagocytose micro-
organisms or form neutrophil extracellular traps
(NETs) to trap and kill pathogens. Association of
the nicotinamide adenine dinucleotide phosphate
(NADPH) reduced oxidase complex at the
phagosomal membrane for the production of
reactive oxygen species (ROS) and delivery of
proteolytic enzymes into the phagosome initiate
pathogen killing and removal [7] T.

Aim of study

1) To study the effect of dengue fever on the total
leucocytecount (TLC) in children in early febrile
period. 2) To determine the neutrophil count in early
stage of dengue fever.

Materials and Methods

The study was conducted in the Department of
Pediatrics of Vydehi Institute of Medical Sciences
and Research Center, Bangalore from January 2015
to June 2015. A detailed history and a thorough
clinical examination were done in all the cases. Data
was collected in a prewritten proforma. Inclusion
criteria: 1) Patients of 1-14 years age group. 2)
Fever of recent duration. 3) Serological positivity
for dengue. Exclusion criteria: 1) Febrile illness
other than dengue. 2) Complicated dengue. About
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80 patients with early manifestations (1-5 days) of
fever were included. Dengue was suspected in 55
children, who had two or more of the following
symptoms: fever, pain abdomen, headache,
myalgias, arthralgias, skin rash, nausea, vomiting
and retroorbital pain. Out of these 55 children, 50
children who presented in early febrile period (1-5
days) and who were serologically positive for
dengue took part in the study. Blood investigations
were done for total leucocyte count (TLC) and
neutrophil count. Patients were treated conser-
vatively and with intravenous fluids and
paracetamol. Vitals were monitored continuously.
Patients were hemodynamically stable throughout
the study. There was no mortality observed.

Statistical Methods

It was an observational study. Descriptive and
inferential statistical analysis has been carried out in

Results
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the present study. Results on continuous measure-
ments are presented on Mean + SD (Min-Max) and
results on categorical measurements are presented in
Number (%). Significance is assessed at 5% level of
significance.

Student t test (two tailed, independent) has been
used to find the significance of study parameters on
continuous scale between two groups (Inter group
analysis) on metric parameters. The Statistical
software namely SAS 9.2, SPSS 15.0, Stata 10.1,
MedCalc 9.0.1, Systat 12.0 and R environment
ver.2.11.1 were used for the analysis of the data and
Microsoft word and Excel have been used to
generate graphs, tables etc.

Significant figures

+ Suggestive significance (P value: 0.05<P<0.10)
* Moderately significant (P value: 0.01<P < 0.05)
** Strongly significant (P value: P<0.01)

The study was an observational study and included 50 patients who were serologically positive for dengue fever

of recent onset. Age group of 1 — 14 years was included.

The study comprised of 19 females (38%) and 31 males (62%).

Table-1: Gender distribution of patients studied.

Gender No. of patients %
Female 19 38.0
Male 31 62.0
Total 50 100.0
Table-2: Positive findings of NS1 and IgM in patients studied.
No. of patients
(n=50) %
NS1 42 84.0
IgM 26 52.0

In thisstudy, out of the total 50 patients with positive dengue test, 42 (84%) patients were found to be NS1 positive

and 26 (52%) showed IgM positive.

Table-3: Blood counts of patients studied.

No. of patients
% Mean + SD
(n=50)
Total LeukocyteCount(per cubic millimeter)
e <4000 13 26.0
e 4000-11000 33 66.0 6480.74+3342.41
e >11000 4 8.0
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Table-4: Comparison of Clinical variables according to age in years.

Age in years
Variables Total P value
1-6 yrs 7-14 yrs
Total Leucocyte
Count 4805.00+2388.68 6899.68+3437.95 6480.74+3342.41 0.076+

In the early febrile period, the white blood cells in both the age groups (1-6 years and 7-14years) was within
normal limits with an insignificant ‘p’ value.

Table- 5: Differential counts of patients studied.

No. of patients
% Mean + SD
(n=50)
Differential count- Neutrophils
. <40 34 68.0
. 40-80 16 32.0 42.52+14.66
. >80 0 0.0

In our study, 34 patients had neutrophil count of less than 40% and 16 patients had neutrophils between 40 to
80%. None of the patients had neutrophils more than 80%.

Discussion

In our study, there were 19 females (38%) and 31
males (62%). The male to female ratio was 1.6:1. In
a study by Nagaram PP et al, about 174 confirmed
cases of dengue were included with 95 (54.6%)
males and 79 (45.4%) females. Among males, 87
were diagnosed with non-severe dengue cases and
62 among female were non-severe cases. Male to
female ratio in our study was 1.2:1[8].

In a study done in Odisha by Mishra et al, there
were 75 (77.31%) males and 22 (22.68%) females in
[91.

In our study, 26% of the patients had leucopenia
(<4000), 66% had leucocyte count in normal range
(4,000-11,000) and only 8% had leucocytosis
(>11,000).

In study by Nagaram PP et al leukopenia
(<4000/mm3) was observed in 96 (55.17%) cases of
study with 3 severe dengue cases and 93 non-severe
dengue cases, while 26 cases (14.94%) had
leukocytosis  (>11,000/mm3). Normal leukocyte
counts were observed in 52 (29.89%) cases with
counts between 4000-11000 cells/mm3 with 10
cases of severe dengue and 42 cases of non-severe
dengue [8].

A study was done in southern Odisha, to assess the
clinical profile of the dengue infection in children

less than 14 years of age at the Pediatric Department
of Maharaja Krishna Chandra Gajapati Medical
College. A total of 97 dengue cases were there.
About 58.76% of the cases had normal leukocyte
count, while leucopenia was seen in 25.77% and
leukocytosis in 15.46% of the cases [9]. In another
study from Thailand, 60 children of age group 6
months to 14 years who had acute dengue febrile
illness, mild leucopenia was found [10].

In a study done by Christopher et al, a total of 284
patients were enrolled with acute febrile illness.
Dengue patients were significantly more likely to
have leucopenia (87%) than any other infection[11].

In another study, out of 99 patients with dengue
fever, 44 patients had leucopenia [12]. In another
study by Potts, patients with dengue had
significantly lower platelet and white blood cell
(WBCQC) [13].

In recent years, it has become evident that
neutrophils not only have a fundamental role in the
acute phase of inflammation when they actively
eliminate pathogens, but also are capable of
modifying the overall immune response. Neutrophils
can do this by exchanging information with
macrophages, dendritic cells, and other cells of the
adaptive immune system through either soluble
mediators or direct cell-cell contact [12].
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Neutropenia in dengue infections has also been
reported, although less frequently. Neutrophils are
important to initiate and maintain an immune
response leading to destruction of microorganisms.
In general, persons with severe neutropenia as
defined as less than 0.5 x 10%L are at higher risk of
secondary bacterial infections, and clinicians often
institute antibiotics prophylactically for patients
presenting with severe neutropenia.

However, studies on severe neutropenia in dengue
are scarce, and its clinical significance is uncertain.
In particular, it is unknown whether dengue patients
with severe neutropenia are more prone to
secondary bacterial infections and whether
prophylactic antibiotics would be justified [14].

In our study, neutrophil count of less than 40% was
found in 34 (68%) indicating neutropenia and 16
(32%) patients had neutrophils between 40 to 80%.
None of the patients had neutrophils more than 80%.
Conservative treatment was given to the patients
with intravenous fluids and antipyretics. Patients
were hemodynamically stable throughout. In
patients with neutropenia, prophylactic antibiotics
were not used as there were no signs and symptoms
of any secondary infection. There was no mortality.
This justifies that irrational use of antibiotics is not
necessary in all cases of neutropenia in dengue
fever. Further studies are needed to determine the
rationale of antibiotic usage in dengue.

In another study done in Thailand, about 996
children serologically diagnosed with dengue
infection and admitted to the Department of
Pediatrics, Chulalongkorn Hospital, Bangkok,
Thailand between 1988 and 1995 were retros-
pectively reviewed. One hundred and thirty-nine
cases (14.0%) were serologically proved to be
primary dengue infection. Of these, 72 were males
and 67 were females. In this study maximal
percentage of neutrophils were significantly lower in
the study group in dengue fever patients [15].

In a study by Thein et al, during hospitalization
1,579 (82.2%) patients had ANC (absolute
neutrophil count) < 1.5 x 10%L. Dengue patients
with severe neutropenia did not have an increased
risk for nosocomial infection or antibiotic use in this
study.These findings suggest that severe neutropenia
is not associated with an increased risk of secondary
bacterial infections. No guidelines exist to give
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antibiotics to dengue patients presenting with severe
neutropenia. Severe neutropenia was not associated
with secondary bacterial infections, prolonged
hospital stay, prolonged fever, or fatal outcome.
Prophylactic antibiotics are not indicated in patients
with severe neutropenia who have otherwise no
clinical or laboratory indication for Dbacterial
infection [14].

Conclusion

According to our study, in early febrile period of
dengue fever, majority have normal white blood cell
count. Any change in the values of total leucocyte
count points towards the progression of the disease
towards severity.

It was also found that most of the patients in early
phase of dengue fever had neutropenia which was
not related to the course of disease and use of
prophylactic antibiotics was not done in them. This
would prevent the irrational use of antibiotics
thereby reducing the incidence of antibiotic
resistance.
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Ethical approval: The study was approved by the
Institutional Ethics Committee

What this study adds to existing knowledge?

1. In early febrile period of dengue, change in the
values of total leucocyte count points towards the
progression of the disease towards severity and
calls for early intervention.

2. Pediatricians should avoid irrational use of
antibiotics in dengue fever with neutropenia and
prevent the development of antibiotic resistance
in children.
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