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Abstract-

Introduction: Dengue fever is the most common arbovirus infection in the world. Clinical manifestation may range from undifferentiated fever
to dengue shock syndrome (DSS). Clinical diagnosis can be difficult as its presenting signs and symptoms are easily confused with malaria,
leptospirosis and typhoid. Early and effective assessment of the peripheral blood can be very helpful in patient management.

Aim: To emphasize on the importance of complete blood count and peripheral smear findings in suspected dengue patients, to make early

diagnosis and prompt treatment cost effective for the patient.

Materials and Methods: A cross sectional study was carried on a series of patients attending a tertiary care centre for a period of one month.
Patients presented with chief complain of fever and bodyache. Complete blood count (CBC) and Peripheral smear (PS) examination was first
performed. Those suspected to be Dengue were further analysed by NS1 antigen test (ELISA) or Dengue IgM antibody test (ELISA) for con-

firmation.

Results: Of the 100 Dengue positive patients studied, 40% showed increased hematocrit, 63% had leucopenia with relative lymphocytosis
and 81% had thrombocytopenia (platelet count <1,50,000/cmm) at the time of admission. Of these, 40% had platelet count (<50,000/ cu mm).
On PS, atypical lymphocytes along with few plasmacytoid cells were seen in 72% patients.

Conclusion: Presence of raised hematocrit, leucopenia with relative lymphocytosis, thrombocytopenia, and atypical lymphocytes along with
plasmacytoid lymphocytes provide an important diagnostic clue for Dengue.
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Introduction

Dengue fever is one of the commonest Arboviral infections in tropi-
cal and subtropical countries. It is caused by four serotypes of den-
gue virus forming an antigenic subgroup of the Flavivirus (Group B
Arbovirus).All serotypes are capable of infecting and replicating in
numerous human cells, including dendritic cells, monocytes/ macro-
phages, B-cells, T-cells, endothelial cells, neuronal cells and
hepatocytes in vivo [1].

The most common epidemic vector of dengue is female Aedes
aegypti mosquito, easily identified by white bands or scale patterns
on its legs and thorax. Clinical features include fever, headache,
muscle and joint pain, nausea/ vomiting, rash and hemorrhagic
manifestations. Other symptoms like itching and metallic taste have
also been reported. There are actually four clinical syndromes:

¢ Undifferentiated fever
o (Classic Dengue fever

o Dengue hemorrhagic fever
e Dengue shock syndrome.

Clinical diagnosis can be difficult as signs and symptoms are easily
confused with malaria, leptospirosis, and typhoid fever [2].

There is no specific treatment or vaccine currently available to this
infection. Therefore, early and rapid diagnosis is very important for
patient management. Complete blood count and peripheral smear
examination is an important part of diagnostic work up of patients.
Thrombocytopenia and presence of atypical lymphocytes on smear
is a diagnostic clue. Presence of atypical lymphocytes in flowcy-
tometric analysis can be used as a presumptive diagnostic tool.
Atypical lymphocytes can also be assessed by buffy coat prepara-
tion by automated white cell differential counter. Further changes in
atypical lymphocyte count is a useful marker for disease activity.

Materials and Methods
A cross sectional observational study was carried out on a series of
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patients’ attending and admitted in a tertiary care centre, B.J. Medi-
cal College, Civil Hospital, Ahmedabad, for the duration of one
month. Study included patients presenting with chief complaints of
fever, headache, and joint pain at the time of admission. Complete
Blood Count and peripheral smear examination was done on each
patient’s venous sample collected in EDTA vacutainer. After analyz-
ing the sample with clinical correlation, samples showing leucope-
nia with relative lymphocytosis, thrombocytopenia and presence of
atypical or plasmacytoid lymphocytes on peripheral smear were
sorted out. These patients were then advised NS1 antigen test (0-5
days of fever/ iliness) or IgM antibody test & titer (more than 5 days
of illness) according to the duration of illness. 48 patients positive
for NS1Ag and 52 patients positive for IgM antibody were then se-
lected, making a total of 100 Dengue positive patients. The results
were then compared and correlated with the CBC & peripheral
smear findings.

Results

This study included 100 Dengue positive patients over a duration of
one month. Of the 100 patients studied, 40 patients (40%) showed
increased hematocrit on admission. 63 Patients (63%) had leucope-
nia with relative lymphocytosis and 81 patients (81%) had thrombo-
cytopenia (platelet count <1,50,000/cu mm) at the time of admis-
sion. Of these, 40 Patients (40%) had platelet count (<50,000/ cu
mm). On PS, atypical lymphocytes along with few plasmacytoid
cells were seen in 72 patients (72%). Forty three Patients (43%)
had elevated serum direct bilirubin (>0.2mg/dl). 49 Patients (49%)
had elevated SGPT levels (>45U/L). 48 Patients (48%) were NS1
antigen positive and 52 patients (52%) were positive for serum IgM
antibodies. The majority of patients were discharged without any
adverse sequelae. The fatality rate was 4 patients (4%) and these
patients died of Dengue Shock Syndrome, while 96 patients (96%)
recovered completely.

Raised hematocrit, leucopenia with relative lymphocytosis and pres-
ence of atypical lymphocytes along with plasmacytoid cells proved
to be a consistent finding in majority of dengue patients [Fig-1].

Discussion
Laboratory Investigations thus Help in Diagnosis
Complete Blood Count (CBC)

CBC Showing raised hematocrit, leucopenia (<4000/cmm) with
relative lymphocytosis (>40%), thrombocytopenia. Raised hemato-
crit is because of plasma leakage due to cytokine release and leu-

copenia and thrombocytopenia is due to virus induced bone marrow
suppression [3]. Some patients may show blood plasmacytosis
[4,5].

Peripheral Smear Examination (PS)

Presence of atypical lymphocytes along with plasmacytoid cells.
Atypical lymphocytes were one of the consistent finding in our
study. These lymphocytes had increased cell size, increased
amount of cytoplasm with characteristic tailing pattern of the cyto-
plasm along with increased cytoplasmic basophilia [Fig-2]. Nuclear
chromatin was slightly open and few cells showed cleaved nucleus.
Plasmacytoid cells were cells with basophilic cytoplasm, round to
oval nucleus and slightly prominent golgi zone resembling a plasma
cell.

Fig. 2- Plasmacytoid appearance with tailing of cytoplasm

Serological Tests

NS1 antigen test by ELISA method- is done during the acute phase
of illness (0-5 days following onset of symptoms or fever[6]. IgM
detection test by ELISA method-Different pattern of antibody re-
sponse is observed in primary and secondary infection. In primary
infection, IgM is detected 5 or more days after onset of illness and
IgG from 10-15 days. In secondary infection, IgM appears earlier or
same time frame but at lower titer while 1gG increase rapidly [7].

Dengue antigen detection test by Immunohisochemistry, Immuno-
fluoscence, Isolation of Dengue virus and Viral RNA detection are
other methods used for diagnosis.

Conclusion

Through the above study, it was concluded that hematological pa-
rameters (i.e. Increased hematocrit, leucopenia with relative lym-
phocytosis, thrombocytopenia, presence of atypical lymphocytes
and plasmacytoid cells on smear) are an important diagnostic clue
for early diagnosis of dengue fever. Further, raised SGPT and
raised serum direct bilirubin were markers for deranged liver func-
tion test and presence of hemolysis respectively.

Early suspicious patients can be started on fluids as a part of treat-
ment till the confirmatory test reports are awaited. This can also
prevent unnecessary antimalarial exposure to the patient and can
avoid development of antimalarial resistance. However, confirma-
tion can be done by NS1 antigen detection and IgM antibody test.
Flow cytometric analysis of atypical lymphocytes can be done in
higher centers to assess disease progression.
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