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patients at risk of severe dengue infection is very important to guide the
management of infected patients. Atypical lymphocyte count (ALC) is
a research parameter used in recent days which is cost effective and
used along with an automated complete blood count (CBC). The
purpose of this study is to assess the various platelet parameters in the
patients infected with dengue virus and to assess the association of
ALC with the severity of the infection. Methods: The study was
conducted in blood samples of 96 patients who were diagnosed to have
Dengue infection by ELISA method. Platelet parameters including
platelet count and Mean Platelet Volume (MPV) were analysed.
Peripheral smear was done in all cases and percentage of atypical
lymphocyte count was calculated. Platelet count and atypical
lymphocyte count were compared in all cases. Results: In the present
study, maximum number of patients was between 10 and 20 years of
age. There was variable thrombocytopenia observed among the cases,
12% of which showing severe thrombocytopenia with platelet count
below 20,000 cells/cu.mm. MPV was found to be >8 fl in 73% of
patients, which is a significant finding. It was also found that atypical
lymphocyte count was more than 17% in 90% of Dengue cases. It was
also observed in this study that as the platelet count decreased, Atypical
Lymphocyte Count was higher (p< 0.001). Hence it was significant.
Conclusion: It is observed in the present study that there is a significant
inverse correlation between atypical lymphocyte count and the platelet
count in Dengue patients. Hence it can be used as a simple and cost
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effective tool to alert the
clinicians and guide them in

further management.
Keywords: Dengue, Atypical Lymphocyte Count, thrombocytopenia

Introduction

Dengue fever has become a major public health problem in our country. It is the
leading arbovirus infection transmitted by Aedes mosquito and is on the rise worldwide,
affecting nearly 2.5 billion people worldwide. The infection is caused by one of the four
dengue virus serotypes- DEN-1, DEN-2, DEN-3 and DEN-4. These arboviruses belong to the
family Flaviviridae [1]. The infection is a self-limiting disease and is characterized by fever,
headache, rash, joint pain, nausea and vomiting [2]. Laboratory diagnostic methods for
confirming dengue virus infection involve detection of viral nucleic acid, antigens or
antibodies or a combination of these techniques. The tests commonly used are NS1, IgM
antibody and IgG antibody using enzyme-linked immunosorbent assay, complete blood count
(CBC) and peripheral blood smear (PBS) [3,4]. Platelet count, Mean platelet volume (MPV),
platelet distribution width (PDW) and plateletcrit (PCT) are some of simple platelet indices
used in diagnosis [4].

Platelet volume is an indicator of function of platelet and its activation. Normal range
of mean platelet volume is 7.2 fl to 11.7 fl. The mean platelet volume (MPV) measures
platelet activity. Thrombocytopenia is seen almost universally with dengue infection. This is
the result of decreased production and increased destruction of platelets. Severe
thrombocytopenia is thought to correlate with disease severity and may contribute to the risk
of bleeding. The mean platelet volume (MPV) is affected by platelet aging and varies
according to the balance between production and destruction [1].

During the progression of Dengue infection, affected patients are observed to produce
atypical lymphocytes, which are observed in the peripheral circulation. These atypical
lymphocytes have an increased nucleic acid content and scattering properties that can be
detected by increasing the fluorescence signal. They are identified as CD19-B lymphocytes
using flow cytometry [5].

Peripheral blood film (PBF) is a laboratory test that involves cytology of peripheral
blood cells applied to a glass slide. PBF is invaluable in characterizing a wide range of
clinical conditions. Despite advances in haematology automation and the application of
molecular techniques, PBF remains a very important diagnostic test for haematologists.
Atypical lymphocytes are morphologically distinct from adult lymphocytes in their
heterogeneous size and shape. Few studies have concluded that the correlation between
platelet count and atypical lymphocyte count plays an important role to assess the severity of
Dengue infection.

In the present study, we have assessed the platelet parameters and emphasized the
importance of atypical lymphocyte count as a prognostic indicator in the diagnosis of Dengue
infection [6].

Materials and Methods
This is a cross-sectional study, done over a period of six months. 96 blood samples of
all patients who were diagnosed to be Dengue positive were included in the study.
Inclusion criteria:
1. Dengue positive samples of patients in all ages and both sexes
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Exclusion criteria:
1. Patients with thrombocytopenia of other causes.

Samples were taken in an EDTA vacutainer and complete blood hemogram was done
using Sysmex XP-100 CBC analyser. The values of platelet indices such as platelet count and
mean platelet value (MPV) were considered. Peripheral smears were also made using
Leishman stain and the morphology of cells was analysed to look for Atypical Lymphocyte
count. We correlated the atypical lymphocyte count with that of the platelet count using
ANNOVA Test.

Results

In this study, the maximum number of patients was seen in the age group of 10 to 20
years and males (56%) were higher than females (44%). It was observed in this study that
12% of the patients had severe thrombocytopenia with platelet count less than 12,000
cells/cu.mm (Table 1), (Figure 1).

Table.1 Platelet count of Dengue cases in the present study

PLATELET COUNT (Cells/cu.mm) PERCENTAGE (%)
< 20,000 12
20,000 — 50,000 15
50,000 — 1,00,000 16
1,00,000 — 1,50,000 27
1,50,000 — 2,00,000 30
>2,00,000 10

Figure 1. Peripheral smear of a patient with thombocytopenia. (Leishman 10X)

Mean Platelet Volume (MPV) and total lymphocyte count were also analysed. It was
found that MPV was significantly low in 73% of cases (Table 2) and total lymphocyte count
was higher than normal in more than 50% of cases. (Table 3).
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Table.2 MPYV of Dengue cases in the present study

MPYV (f1) Percentage (%)

<8 27

>8 73

Table.3 Total lymphocyte count of Dengue cases in the present study

TOTAL LYMPHOCYTE COUNT (%) Percentage(%)

<20 22

20-30 30

31-40 26

40-50 12

>50 10

This study also showed that the atypical lymphocyte count was more than 17% in
90% of Dengue cases, which is significantly high. Atypical lymphocytes were seen as large
cells with abundant cytoplasm and irregular nucleus, mostly dispersed in the periphery of the
smears (Figure 2)

Figure 2. Peripheral smear of a Dengue patient showing atypical lymphocyte.
(Leishman 40X)

It was also observed that there is a significant inverse correlation between the platelet
count and atypical lymphocyte count (P = <0.001)

Discussion:

Dengue fever is a growing public health problem in the tropical countries across the
world, with India being the front runner. It is estimated that there are currently 50-100 million
cases of persistent dengue fever worldwide, which includes > 500,000 reported cases of
dengue hemorrhagic fever and shock syndrome[7].

In a study conducted by Shetty et al., it was found that dengue fever was the most
common cause of febrile thrombocytopenia studied in the hematology laboratory. Serological
diagnosis of dengue viral infection is routinely carried out by detecting NS-1 antigen and
dengue viral antibodies in the patient’s serum depending on the day of illness using a
commercial kit[8].
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According to a study conducted by Kulkarni RD, Patil SS et al., dengue specific
IgG/IgM detection has long been the mainstay of diagnosis. Dengue specific antibodies only
appear in primary infection around the fifth day of fever. Even with most secondary
infections, IgM and IgG antibodies can only be detected on the third day. Therefore, in
primary and secondary dengue infections, there is always a window period for testing when
only the antigensare tested [9].

A new parameter was introduced for diagnosing a dengue infection called the NS1
antigen. It was found positive detected from the first day of fever in primary and secondary
infections. Hence, it is important to note that NS1 has been shown to be highly specific viral
marker, making it a very reliable parameter for diagnosing dengue infection from the first day
of fever.

Thrombocytopenia is found to be an early indicator of patients with dengue infection.
It plays a critical role in early identification and early treatment. However, thrombocytopenia
can also be found in other viral infections, collagen vascular diseases and drug induced
posing a diagnostic dilemma. But there are some valid studies done in the past to prove the
importance of thrombocytopenia and platelet indices.

In a study conducted by Joshi AA et al, platelet indices are the focus of attention
because of its usefulness in dengue fever. Mean platelet value (MPV) is an indicator of
platelet size and is expressed as the ratio of the critical value of platelets to the total number
of platelets in a hematology analyser [10].

In dengue fever, IgM levels increase after 3-5 days of fever and IgG levels increase
after 6-15 days. Low platelet count, low MPV, low PCT and high PDW showed significant
sensitivity and specificity for dengue and could be used as predictors for the severity of
dengue infection [10].

A few research studies claim that an atypical lymphocyte count of > 10% is a good
indicator of dengue infection (DF), whereas a count of > 15% has been suggested as a lab
standard for dengue hemorrhagic fever (DHF). The modification in atypical lymphocyte is a
useful marker to assess the severity of the infection. The pathogenesis of atypical
lymphocytes is not well established. B-cell oncogenesis is the most proposed theory, contrary
to the general expectation that T-cells could be the source of these cells [11].

As the disease becomes severe, there is an increase in atypical lymphocytes in dengue
and may reflect an enhanced immune response with increased production of immunoglobulin
(Ig) to control the spread of dengue virus-infected cells in response to viral antigens. The
origin of atypical lymphocytes is uncertain. B-cell ontogenesis was proposed as the origin,
contrary to the general expectation that T-cells could be the source of these cells [12].

Also observed that in some viral infectious diseases with atypical lymphocytosis, such
as Ebstein Barr virus (EBV), cytomegalovirus (CMV), dengue virus, and hantavirus
infection, patients often present with leucocytosis [13].

In this study, we observed that atypical lymphocytes were seen in the peripheral blood
of all patients with severe fever with and thrombocytopenia syndrome during acute phase.
Although only a few case reports so far describe the occurrence of atypical lymphocytes in
the peripheral blood of patients, based on our observations, atypical lymphocytes appeared
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more frequently in the peripheral blood of patients with severefever with thrombocytopenia
syndrome.

Conclusion:

Atypical Lymphocyte Count is a reactive lymphocyte that place a vital role in the immune
response. To our knowledge, there are only very few studies involved in the investigation of
correlation between Platelet indices and Atypical Lymphocyte Count in Dengue cases. It was
observed that as the severity of thrombocytopenia increases, Atypical Lymphocyte Count
increases. This may be useful in peripheral centres where viral isolation and genomic
sequencing is not possible. It helps to alert the clinician in preventing the complications and
mortalities of Dengue infection.
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