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Abstract: Dengue is a vector borne disease transmitted by the bite of Aedes mosquito. The causative organism is a flavivirus, a single
stranded RNA virus. It is also called Break bone disease because of the severe muscle spasm and pain associated with the disease. The
severe manifestations of the disease is dengue haemorrhagic fever. Dengue infection is diagnosed usually by serological testing for NS1
Antigen, IgM and 1gG . Haematological manifestations produced by dengue infection includes low platelet count and low WBC count.
Severe dengue resulting to thrombocytopenia may lead to low haemoglobin level due to bleeding. In this study, the different morphology
of the lymphocytes were analysed in dengue seropositive sample in relation to severity of thrombocytopenia and WBC count. Results: A
total of 103 seropositive dengue samples were analysed, 55 were males and 48 were females with the median age of 42 years. The median
platelet count was 1,08,735/cu.mm with the lowest platelet count of 11000/cu.mm. The lowest haemoglobin observed was 8.2 g/dl and the
maximum Haemoglobin observed was 18.8 g/dl. Transformed lymphocytes were significantly increased in those samples with low
platelet count and low WBC count. Conclusion: Transformed lymphocytes were significantly increased in those samples with low
platelet count and low WBC count. Platelet count though are reduced in dengue seropositive patient but the presence of transformed

lymphocytes were significantly associated with low platelet count and low WBC count.
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1. Introduction

Dengue is a viral illness caused by flavirus virus, a single
stranded RNA virus transmitted by the bite of Aedes
mosquitos species(1). It produces severe muscle pain and
spasm ,so it is also called breakbone bone fever and seventh
day fever because of the usual duration of the symptoms(2).
Haematological manifestations due to dengue virus infection
includes low platelet count and low WBC count(3).it is
usually diagnosed by serological testing for NS1 Ag, IgM
and 1gG immunoglobulins (4). Dengue haemorrhagic fever
is the severe manifestation of Dengue infection which
includes severe thrombocytopenia and sometimes bleeding
(5). Most of the patients have normal haemoglobin level.
Anaemia resulting due to bleeding from severe
thrombocytopenia may occur in Dengue. Transformed
lymphocytes are usually encountered in dengue viral
infection in peripheral blood smears(6).

Aims and Objectives
To analyse the different lymphocytes morphology in relation
to WBC count and platelet count.

2. Materials and Method

Cross sectional observational study done between October
2023 to November 2023 in the department of Pathology,
JNIMS, Imphal. A totalof 103 CBC samples of dengue

seropositive patients received from OPD as well as from the
Ward were analysed in automated haematology 5 part
differential analyser; erba (transasia) H560. Peripheral blood
smears were made and Leishman’s stains were done. The
different morphology of lymphocytes were analysedin
relation to WBC count and Platelet count. Statistical
analysis: SPSS wversion 25 and Pearson correlation
coefficient were used for statistical analysis. A P value of
<0.05 were considered significant in this study. Ethical
Justifications: This study doesn’t entail adverse effect on
the patients and this study does not entail any therapeutic
interventions or use of experimental animals. The results
were informed to the clinical team. Research was carried
accordingly to institutional ethical guidelines.

3. Results and Observation

A total of 103 CBC samples of dengue seropositive patients
were analysed in the department of pathology, JNIMS,
Imphal. 55 were males and 48 were females. The median
age was 42 years with the maximum age of 79 years. The
median platelet count observed was 108735/cu.mm with the
lowest platelet count of 11000/cu.mm. The lowest
haemoglobin observed was 8.2 g/dl and the maximum
haemoglobin was 18.8 g/dl. 73.79% seropositive samples
were thrombocytopenic with the platelet count below
150000/cu.mm as shown in Fig:1. 25.24% had normal
platelet count. One patient (0.97%) had platelet count more
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than 450000/cu.mm. The median WBC count was
4000/cu.mm with the minimum and maximum WBC of
1440/cumm and 15560/cu.mm respectively. 53.40% were
leucopenic  with  the WBC count less than
4000/cu.mm,42.72% were within normal range and 3.88%
dengue seropositive samples were having leucocytosis as
shown in fig 2.Table 1: shows the significant correlation
between platelet count and WBC count in this study with the
p value of 0.02 .Fig3 highlight the different lymphocyte
morphology seen in dengue seropositive samples in this
study. The transformed lymphocytes were significantly
elevated in those samples with low WBC and low platelet
count. Plasmacytoid lymphocytes were significantly
associated with those samples with low platelet and low
WBC count. Plasmacytoid lymphocytes are significantly
associated with those samples with low platelet count. The
various transformed lymphocytes encountered in dengue
sero positive samples are depicted in fig 3 and fig 4. The
presence of transformed lymphocytes particularly blastoid
and plasmacytoid morphology were associated with those
samples with low WBC and low platelet count as shown in
scatter plots ( Fig 5 and 6)

Figure 1: Pie chart of Platelet count range in dengue
seropositive patients
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Figure 2: Pie chart of WBC distribution in dengue
seropositive patients
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Figure 3: Leishman’s stain 100x: Transformed lymphocytes
in dengue seropositive samples. Blastoid, plasmacytoid and
monocytoid forms
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Figure 4: Transformed lymphocytes (hand mirror form,
mummified form, bipolar form and with dark basophilic
peripheral cytoplasmic accentuatiation.
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Figure 5: Scatter plot of blastoid lymphocytes, plasmacytoid lymphocytes with platelet count and WBC count

4. Discussion

The presence of blastoid and plasmacytoid morphology of
lymphocytes in the peripheral blood smear were associated
with low platelet count and WBC count in our study. The
increased proportion of plasmacytoid lymphocytes were
associated with low platelet and low WBC count in other
study (7). Rubella and dengue are the disease which are
associated with increased proportion of plasmacytoid
lymphocytes in peripheral blood(7). Dengue can be
suspected when there is thrombocytopenia , leucopenia with
the increase proportion of blastoid and plasmacytoid
lymphocytes on peripheral blood examination which is an
easy and very cost effective test. The presence of
blastoidform of transformed lymphocytes in peripheral
blood may mimick blasts for the inexperienced observers.
Most of the transformed lymphocytes seen in dengue
seropositive  samples in this study have deeply
agranularbasophilic cytoplasm. Reactive lymphocytes have
prominent dark-blue cytoplasm that results from increased
protein synthesis and increased mRNA in the cytoplasm.
The nucleus may undergo blast transformation and have a
convoluted shape.(8). In our study, flow cytometry was
performed for one sample with increased proportion of
plasmacytoid lymphocytes which were CD19 positive ( B
cells) positive.

5. Conclusion

Dengue is a viral infection where there is presence of
transformed lymphocytes on peripheral blood examination.
Transformed lymphocytes may mimic blasts by the
inexperienced observers. Presence of blastoid and
plasmacytoid morphology of lymphocytes in dengue is
associated with leucopenia and thrombocytopenia. The
plasmacytoid lymphocytes encountered in dengue in dengue
are mostly B lymphocytes. Trial of immunosuppressant may
be try in the management of dengue infection.
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