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ABSTRACT

Background: Dengue fever is the most rapidly spreading mosquito-borne viral disease. Four main characteristic manifestations of dengue
illness are (i) continuous high fever lasting 2-7 days; (ii) haemorrhagic tendency as shown by a positive tourniquet test, petechiae or epistaxis;
(iii) thrombocytopoenia (platelet count <100x109/1); and (iv) evidence of plasma leakage manifested by haemoconcentration (an increase in
haematocrit 20% above average for age, sex and population), pleural effusion and ascites, etc. Recently, novel platelet indices such as MPV,
PDW, and P-LCR have been investigated as prospective platelet activation markers .Platelet volume, a marker of platelet function and activity
is measured as mean platelet volume (MPV) by hematology analyzer.

Method: The study was done with the aim to assess whether mean platelet volume has any diagnostic importance in the initial evaluation
of dengue fever . 45 adult patients were diagnosed with Dengue NS1 antigen positivity and underwent routine complete blood counts on
automated hematology analyser HORIBA Pentra ES60.

Result: A total of 76 cases ranging from 6 months to 50 years of age were reported as antigenically positive for dengue indicating acute
infection, out of which 45 were adults ranging from 12 to 50 years of age. 34 were male and 11 were female. Infants and children below 12
years of age were not included in this study. 55 controls were studied which included 31 males and 24 females. The mean platelet volume
was found to be significantly higher in dengue cases when compared to controls. MPV was also noted to be significantly higher in patients
with platelet count below the normal biological reference range of 1.5 lakhs ,when compared to dengue patients with normal platelet counts.

Conclusion: To conclude, high MPV indicates platelet activation and may be used as an initial marker to suspect dengue fever in a case of
thrombocytopenia.
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petechiae or epistaxis; (iii) thrombocytopoenia (platelet
count <100x109/1); and (iv) evidence of plasma leakage
manifested by haemoconcentration (an increase in
haematocrit 20% above average for age, sex and
population), pleural effusion and ascites, etc.

Introduction

Dengue fever is the most rapidly spreading mosquito-
borne viral disease in the world. An estimated 50 million
infections per years occur across approximately 100
countries. Incidence has increased 30-fold with increasing
geographic expansion with potential for further spread!!!
Jdt is transmitted mainly by Aedes aegypti mosquito
and also by Aedes albopictus. All four serotypes can
cause the full spectrum of disease from a subclinical
infection to a mild self limiting disease, the dengue fever
(DF) and a severe disease that may be fatal, the dengue
haemorrhagic fever/dengue shock syndrome (DHF/
DSS). The WHO 2009 classification divides dengue
fever into two groups: uncomplicated and severe, though
the 1997 WHO classification is still widely used. ! The
1997 classification divided dengue into undifferentiated
fever, dengue fever (DF), and dengue haemorrhagic fever

Recently, novel platelet indices such as MPV, PDW, and
P-LCR have been investigated as prospective platelet
activation markers .Platelet volume, a marker of platelet
function and activity is measured as mean platelet volume
(MPV) by hematology analyzers. Mean platelet volume is
derived from impedence platelet size distribution curve and
is highly dependent on technique of measurement, length
and storage of blood sample prior to testing. In normal
subjects, the MPV is inversely proportional to platelet
count. MPV is decreased in megaloblastic anemia and bone
marrow depression. It is increased in patients at risk of and
following myocardial infarction and cerebral infarcts and

(DHF). Four main characteristic manifestations of dengue
illness are (i) continuous high fever lasting 2-7 days; (ii)
haemorrhagic tendency as shown by a positive tourniquet
test(Hess test or Rumpel-Leed capillary fragility test),

also gives evidence of inherited macrothrombocytopenia.!

When platelet production is decreased, young platelets
become bigger and more active, and MPV levels increase.
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Increased MPV indicates increased platelet diameter, which
can be used as a marker of production rate and platelet
activation. During activation, platelets’ shapes change
from biconcave discs to spherical, and a pronounced
pseudopod formation occurs that leads to MPV increase
during platelet activation.*

The study was undertaken with the aim of establishing if
any relationship is seen to exist with Mean Platelet Volume
in cases of dengue fever and to ascertain if there is any
correlation with age and gender related difference.

Materials and Methods

A retrospective case control study of dengue cases was
carried out in the Department of Pathology of Owaisi
Hospital and Research Centre, Deccan College of Medical
Sciences which is a tertiary care teaching hospital in
Hyderabad. It was conducted during the seasonal peak of
July 2016 to October 2016.

45 adult patients were diagnosed with Dengue NSI
antigen positivity and underwent routine complete blood
counts on automated hematology analyser HORIBA Pentra
ES60. Samples were collected in K3 EDTA vacutainers
and processed within 2 hour of collection. Samples of
55 controls including 31lapparently healthy non smoker
adult male and 24 female controls were also collected and
processed as above.

Inclusion criteria: All adult NS1 positive cases of dengue
undergoing routine haematological investigation.

Exclusion criteria: Dengue negative patients and infants
and children with antigen positivity were excluded to rule
out any age related difference in platelet parameters.

Data was collected retrospectively from the laboratory
records. Platelet count and MPV of cases of dengue

Table 1: Sex wise distribution of cases and controls.

fever and healthy controls were studied and analysed
with the calculation of mean, median, standard deviation
and range on Microsoft excel sheet and the statistical
significance was established using the student T test to
ascertain the P value.

Result

45 adult patients were reported as antigenically positive
for dengue indicating acute infection, ranging from 12 to
50 years of age. 34 were male(75.5%) and 11 were female
(24.5%). Infants and children below 12 years of age were
not included in this study. 55 controls were studied which
included 31 males(56.4%) and 24 females(43.6%). Table 1.

86.7% of Dengue fever cases are young patients below
30 years of age with 44.4% cases seen in 21to 30 years
of age and 42.2% cases seen in the age group of 12 to 20
years. (Table 2)

A statistically significant increase in MPV was noted in
cases of dengue in age groups of 12-20 and 21-30 years
compared to the control group. The ages 31 to 50 years
were analysed as a single group owing to the low number
of cases and controls and no statistical significance was
noted in this group probably due to the low number
of cases though the mean was higher in dengue fever
group.(Table 3)

The mean platelet volume was found to be significantly
higher in dengue cases (MPV=8.84+1.05 fl) when
compared to controls (8.2+0.78 fl). (Table 4)

MPV was also noted to be significantly higher in dengue
patients with thrombocytopenia (MPV=9.08+1.08 fl) ,
when compared to dengue patients with normal platelet
counts (MPV=8.14+0.68 f1).(Table 5)

Male 34 75.5 31 56.4
Female 11 245 24 43.6
Total 45 100 55 100

Table 2: Age and gender wise distribution of cases and controls.

12-20 15 (33.3%) 4 (8.9%) 19 (42.2%) 20 (36.4%) 24 44 (80%)
21-30 14 (31.1%) 6 (13.3%) 20 (44.4%) 7 (12.7%) 0 7 (12.7%)
31-40 1(2.2%) 0 1(2.2%) 4 (7.3%) 0 4 (7.3%)
41-50 4 (8.9%) 1(2.2%) 5 (11.1%) 0 0 0

Total 34 (75.5%) 11 (24.5%) 45(100%) 31 (56.4%) 24 (43.6%) 55(100%)
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Table 3: Age wise distribution of MPV in dengue cases compared to controls.

12-20 (n=19) 8.85 1.10 7.3-10.8 12-20 (n=44) 8.23 0.84 6.5-10.5 0.04
21-30 (n=20) 9 0.94 7.6-10.6 21-30 (n=7) 8.29 0.48 7.7-9.1 0.02
>30(n=6) 8.25 0.99 7-9.6 >30 (n=4) 7.88 0.35 7.3-82 0.46

Table 4: Statistical evaluation in cases of dengue versus normal controls

Mean 8.84 8.2
Median 8.8 8.2 _

sD 105 078 P value = 0.0015
Range 7-11.1 6.5-10.5

Table 5: MPV according to platelet count in dengue cases.

Mean 9.08 8.1
Median 9.15 8.1 B
SD 1.08 0.68 P value = 0.001946
Range 7-11.1 7399
Discussion compared to MPV(8.1 fl£0.68 fl) in dengue fever cases

Dengue fever was noted to be predominant in males in
the present study which is consistent with study done
by Martha Anker et al who found a male predominance
in the reported number of incident dengue cases among
persons 15 years or older in several Asian countries.?!
Three independent studies from epidemics in India done by
Agarwal et al., Ray et al., and Wali et al., also found nearly
twice the number of male patients infected with dengue
compared to females, M:F being 1.9:1, 1:0.57, and 2.5:1,
respectively.[SH7HELE]

Dengue fever was seen to be more rampant in younger
age group. Cecilia D observed that the 21-30 years age
group was most affected by dengue throughout the 6 years.
1191 This was consistent with our study with 86.7% dengue
fever patients being under 30 years of age.

Normal platelet size (mean platelet volume) varies
between 7.5 and 10.5 fl. Some patients with severe
thrombocytopenia have little or no bleeding, and show
morphologically large platelets on blood smears. This
information has spawned the idea that some individuals
have hyperfunctional platelets that compensate for low
numbers by their increased effectiveness.'!! A literature
has developed that supports the idea that young platelets,
presumably those recently released from bone marrow , are
larger and more dense, contain more of certain proteins(i.e.
PF4), and exhibit some alteration in function as compared
to smaller platelets.'> 13! These observations may explain
the findings of significant increased MPV(9.08 fl+1.08
fl) in cases of dengue fever with thrombocytopenia when

with normal platelet count.

Basu et al suggested that DV-2 inhibits in vitro
megakaryopoiesis and induces apoptotic cell death in a
subpopulation of early megakaryocytic progenitors which
may contribute to thrombocytopenia in dengue disease.!'
Ghosh et al showed that DV-2 may directly interact with
and activate platelets and thus may be responsible for
thrombocytopenia.[']

This study may explain the findings of the present study
with MPV being significantly higher in cases of dengue
fever when compared to controls due to the activation of
platelets causing a rise in MPV. Budak YU discussed that
when platelet production is decreased, young platelets
become bigger and more active, and MPV levels increase.
Increased MPV indicates increased platelet diameter, which
can be used as a marker of production rate and platelet
activation. During activation, platelets’ shapes change
from biconcave discs to spherical, and a pronounced
pseudopod formation occurs that leads to MPV increase
during platelet activation.!'® This analogy also explains the
high MPV noted in the present study.

However, other studies were found to show conflicting
results. Prakash G. M. found no significant difference was
observed in Mean between MPV at the time of minimal
platelet counts and at discharge in dengue cases except in
dengue fever cases.!'” This was correlated with study done
by Dewi et al '8 and Wiwanitkit et all’”! who suggested
that MPV is not decreased in patients with dengue
haemorrhagic fever and appears to be similar to that of
healthy population. Bashir AB et al found significant
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differences in the MPV, PDW and PLT in patients with
dengue infection, low platelet count, MPV, and PDW may
be used as probable indicators for dengue in endemic area.
Low MPV <9 fl and high PDW >13f] shows considerable
sensitivity for dengue fever.?” Kritika Sharma et al showed
that MPV showed no significant correlation with severity,
serology & treatment outcome, thus excluding its role in
dengue cases. Mean platelet volume was not found to be
an important prognostic parameter in dengue fever cases!!

Conclusion

Dengue fever had a higher incidence in males and
in individuals younger than 30 years of age. MPV
was significantly higher in patients of Dengue fever
when compared to healthy controls. It was found to be
significantly higher in dengue cases with low platelet
count. This suggests that dengue virus causes activation
of platelets leading to their subsequent increase in size
and MPV. It could also be related to previous treatment
history which may be stimulating new platelet formation.
To conclude, high MPV indicates platelet activation and
may be used as an initial marker to suspect dengue fever
in a case of thrombocytopenia. However, considering
the small sample size, further studies may be undertaken
during future epidemics to evaluate a larger population
in order to use MPV as an initial marker available in a
routine hematology analyser report to avoid unnecessary
serological testing
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