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INTRODUCTION
Dengue fever (DF) is an acute febrile disease characterized by sudden 
onset of fever of 3-5 days, intense headache, myalgia, joint pain, retro-
orbital pain, anorexia, gastrointestinal disturbances and rash. Dengue 
hemorrhagic fever (DHF) and dengue shock syndrome (DSS) are life 
threatening reversible vascular complications of DF and are associated 
with severe thrombocytopenia, bleeding and increased vascular 
permeability. Decreasing platelet counts have found to predict the 
severity of the disease. Platelet indices like mean platelet volume 
(MPV), platelet distribution width (PDW) have been investigated as 
prospective platelet activation indicators. The combined interpretation 
of platelet (PLT) count, plateletcrit (PCT), MPV, PDW can be very 
useful in various inammatory disorders. MPV is average size of the 
platelets in blood. Normal range of MPV is 7.5-11.5 . Usually MPV 
>13 occurs in hyperdestruction & MPV <8 in hypoproduction of 
platelet. Correlation of parameters like platelet count and MPV with 
bleeding and severity of the disease can be a predictor of disease 
outcome. Plateletcrit is a measure of total platelet mass. The cut off 
value in thrombocytopenia is 0.2-0.36%). Plateletcrit is an effective 
screening tool for detecting platelet quantitative abnormalities. PCT is 
the volume occupied by platelets in the blood as a percentage and 
calculated by the formula PCT =platelet count × MPV/10,000. PDW is 
a marker of volume variability in platelet size and is elevated in the 
presence of platelet anisocytosis. The PDW reported varies with 
reference intervals ranging from 8.3 to 56.6%. PDW directly measures 
variability in platelet size, changes occurring with platelet activation, 
and suggests the heterogeneity in platelet morphology. The aim of our 
study was to investigate the platelet parameters and to assess their 
relationship between the platelet count and the severity of the dengue 
disease in children.

METHODS & MATERIALS
This was a prospective observational study carried out in Department 
of Pediatrics, Jawaharlal Nehru Medical College and hospital, 
Bhagalpur, Bihar on all dengue infected children during the outbreak 

of dengue infection over a period of 3 months from October 2020 to 
December 2020. The platelet parameters of 50 dengue infected 
children like PLT, MPV, PDW, PCT were noted. Subjects were divided 
into four groups according to their platelet count on day 3 of illness 
(<20,000 cells/cumm, 20,000 to 50,000 cells/cumm, 50,000 to 
100,000 cells/cumm and >100,000 cells/cumm). Platelet indices were 
studied among these groups and also the indices were evaluated with 
respect to the severity of disease as group A (dengue without warning 
signs), group B (dengue with warning signs and group C (severe 
dengue) based on WHO 2009 guidelines on dengue (11). Dengue was 
diagnosed on the basis of clinical features and positive dengue 
serology (NS1 antigen, IgM/IgG antibody to the dengue virus). 

Statistical analysis: Data was entered in Microsoft Ofce Excel 2007 
and analysis done using SPSS (version 16) windows. Categorical data 
was calculated as mean + standard deviation (SD). Platelet parameters 
were compared with severity of illness and platelet count on Day 3 and 
Day 7 by student t test and anova 1 test. P value <0.05 was taken as 
signicant.

RESULTS
Male: female ratio was 28:22. Mean age of presentation was 7.8 + 2.2 
years. Thirty-ve patients belonged to Group A, 26 to group B and 2 
belonged to group C. On day 3 of illness, 4 (8%) had PLT below 20,000 
cells/ cumm, 9 (18%) patients had PLT between 20,000 to 50,000 
cells/cumm, 12 (24%) had PLT between 50,000 to 1,00,000 
cells/cumm and 25 (50%) patients had PLT above 100,000 
cells/cumm. On day 7 of illness, none of them had PLT below 20,000 
cells/cumm, 1 (2%) had PLT between 20,000 to 50000 cells/cumm, 9 
(18%) had PLT between 50000 to 1,00,000 cells/ cumm and 40 (80%) 
had PLT above 1,00,000 cells/ cumm. The mean PLT on day 3 was 
83,000 + 39,000 cells/cumm and on day 7 was 1,83,000 + 77,000 cells/ 
cumm. The mean PCT on day 3 was 0.07 + 0.04 % and on day 7 was 
0.16 + 0.07 %. Mean MPV on day 3 was 10.6 + 1.2  and on day 7 was 
11.18 + 1.1 . Mean PDW on day 3 was 15.5 + 1.3  and on day 7 was 
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13.2 + 1 . The average hospital stay in these patients was 9 + 5.6 days. 
Table 1 shows comparison of platelet indices among the four groups 
based on platelet count on day 3 and day 7 of illness. Table 2 shows 
comparison of platelet parameters with severity of dengue on day 3 and 
day 7 of illness. Though MPV was lower in patients with platelet count 
<20,000 cells/cumm (8.57 + 0.5 ) as compared to those with higher 
platelet count on Day 3, it was not statistically signicant (p=0.325). 
Similarly, on recovery, MPV did not vary with the platelet counts on 
Day 7 (p=0.07). PCT increases with increase in platelet count on Day 3 
and Day 7 (p=0.000). Though PDW was lower on Day 3 in patients 
with platelet count <20,000 cells/cumm as compared to the other 3 
groups, it was not statistically signicant (p=0.0740).

Table 1 : Comparison of severity of thrombocytopenia with 
platelet parameters on day 3 and day 7 of illness
Table 1 (a)

Table 1 (b)

Table 2 : Comparison of platelet parameters with severity of 
dengue on day 3 and day 7 of illness
Table 2 (a)

Table 2 (b)

Abbreviations : PLT - platelet counts, PCT - Plateletcrit, MPV - mean 
platelet volume, PDW - platelet distribution width

DISCUSSION
Low platelet count in dengue is either due to decreased production of 
platelets in the bone marrow or increased destruction and clearance of 
platelets from peripheral blood. Low PCT and low platelet count could 
be used as a signicant predictor of severity of dengue illness which 
was also seen in our study. Shah et al and Borkataky et al, found a 
higher PDW in hyper destructive thrombocytopenia when compared 
to hypoproductive thrombocytopenia. In our study, the severity of 
dengue did not correlate with PDW nor did the PDW uctuate with 
recovery suggestive that thrombocytopenia in dengue could be 
multifactorial and not due to isolated hyperdestruction or 
hypoproduction though PDW was lower in patients with platelet count 
<20,000 cells/cumm suggestive of bone marrow involvement with 
lower platelet counts. A low MPV implies marrow suppression as a 
cause of thrombocytopenia and a rising MPV heralds the improvement 
in platelet count. Our study revealed a low MPV in patients with 
platelet counts below 20,000 compared to higher platelet count groups. 
However, it was not statistically signicant. Similar result was seen in 
a case control study by Bashir et al. They found MPV was decreased in 

dengue positive cases and was normal in control group. Sharma et al 
studied 200 dengue fever cases. MPV showed no signicant 
correlation with severity, serology and treatment outcome, thus 
excluding its role in dengue cases. Similarly, in our study MPV had no 
correlation with severity of dengue suggestive that there is no role to 
predict severity of dengue. In the study, done by Dewi et al, there was 
no signicant difference in MPV between DF, DHF and DSS (9.18 + 
1.5 fL vs. 8.94 + 1.94 fL vs. 8.57 + 1.03 fL, p=0.761).16 Wiwanitkit et 
al, found that MPV for patients with DHF is not decreased and appears 
to be similar to that for the general healthy population.

CONCLUSION
Lower platelet count and low PCT are seen with severe dengue, 
increasing platelet count and PCT suggest recovery phase of dengue. 
MPV had no correlation with severity of dengue or level of 
thrombocytopenia suggestive that there is no role to predict severity of 
dengue. PDW does not uctuate with severity of dengue or level of 
thrombocytopenia.

REFERENCES
1. Agdatli E, Gounari E, Lazaridou E, Katsibourlia E, Tsikopoulou F, Labrianou I. Platelet 

distribution width: a simple, practical and specic marker of activation of coagulation. 
HIPPOKRATIA. 2010;14:28-32.

2. Baig MA. Platelet indices- evaluation of their diagnostic role in pediatric 
thrombocytopenias (one year study). Int J Res Med Sci. 2015;3:2284-2289.

3. Bashir AB, Saeed OK, Mohammed BA, Ageep AK. Thrombocytopenia and bleeding 
manifestation among patients with dengue virus infection in port Sudan, Red sea state of 
Sudan. J Infect Dis Immun. 2015;7-13.

4. Borkataky S, Jain R, Gupta R, Singh S, Krishan G, Gupta K, et al. Role of platelet 
volume indices in the differential diagnosis of thrombocytopenia: a simple and 
inexpensive method. Hematology. 2009;14:182-6.

5. Budak YU, Polat M, Huysal K. The use of platelet indices, plateletcrit, mean platelet 
volume and platelet distribution width in emergency non-traumatic abdominal surgery: 
a systematic review. Biochem Med (Zagreb). 2016;26(2):178-193.

6. Chandrashekar V. Plateletcrit as a Screening Tool for Detection of Platelet Quantitative 
Disorders. J Hematol. 2013;2:22-26.

7. Dewi YP. Mean Platelet Volume (MPV): Potential Predictor of Disease Severity in 
Dengue infection. In proceeding of: International Dengue Symposium. 2013 conference 
paper.

8. Gubler DJ. Dengue and dengue hemorrhagic fever. Clin Microbiol Rev. 1998 
Jul;11(3):480-96.

9. Jayashree K, Manasa GC, Pallavi P, Manjunath GV. Evaluation of platelets as predictive 
parameters in dengue fever. Indian J Haematol Blood Transfus. 2011;27:127-30.

10. Mukker P, Kiran S. Platelet indices evaluation in patients with dengue fever. Int J Res 
Med Sci. 2018;6:2054-2059.

11. Restrepo BN, Piedrahita LD, Agudelo IY, Parra-Henao G, Osorio JE. Frequency and 
Clinical Features of Dengue Infection in a School children cohort from Medellin, 
Colombia. J Trop Med. 2012;120496:1-9.

12. Schmoeller D, Picarelli MM, Paz Munhoz T, Poli de Figueiredo CE, Staub HL. Mean 
Platelet Volume and Immature Platelet Fraction in Autoimmune Disorders. Front Med 
(Lausanne). 2017;4:146.

13. Shah AR, Chaudhari SN, Shah MH. Role of platelet parameters in diagnosing various 
clinical conditions. Hypertension. 2011;89:11-13.

14. Sharma K, Yadav A. Association of mean platelet volume with severity, serology & 
treatment outcome in dengue fever: prognostic utility. J Clinical and diagnostic research: 
JCDR. 2015 Nov;9:EC01.

15. Thachil J. Platelets in inammatory disorders: a pathophysiological and clinical 
perspective. Semin Thromb Hemost. 2015;41:572-81.

16. Wiwanitkit V. Plateletcrit, mean platelet volume, platelet distribution width: its expected 
values and correlation with parallel red blood cell parameters. Clin Appl Thromb 
Hemost. 2004;10:175-8.

17. World Health Organization (WHO). Dengue: guidelines for diagnosis, treatment, 
prevention and control. Available at URL: https://www.who.int/tdr/publications/ 
documents/ dengue-diagnosis.pdf. Accessed on 1st November 2019

Volume - 11 | Issue - 04 | April - 2021 |  . PRINT ISSN No 2249 - 555X | DOI : 10.36106/ijar

PLT 
(cell/cumm)

(n)

PLT (cell/
cumm) 
Day3

PLT (cell/
cumm) 
Day7

P 
value

PCT 
(%)

Day 3

PCT 
(%)

Day 7

P 
value

<20,000
(n=4)

15,500±3,1
09

77,250±28,
535

0.005
1

0.02±
0.01

0.07±
0.03

0.009
6

20,000-50,000
(n=9)

36,322±9,6
14

122,888±39
,653

<0.00
01

0.04±
0.01

0.12±
0.04

<0.00
01

50,000-1,00,000
(n=12)

75,750±11,
810

129,833±3,
819

<0.00
01

0.08±
0.02

0.12±
0.04

0.000
7

>100,000
(n=25)

11,7120±12
,336

246,360±42
,960

<0.00
01

0.12±
0.03

0.22±
0.04

<0.00
01

MPV (FL)
Day 3

MPV (FL)
Day 7

P 
value

PDW (FL)
Day 3

PDW (FL)
Day 7

P 
value

8.57±0.5 9.6±0.5 0.023 13.67±1.02 12.9±0.58 0.238
10.43±1.10 11.16±0.72 0.12 15.47±0.73 13.4±1.02 0.0001
11.22±1.2 11.64±1.21 0.41 14.78±1.46 12.8±1.09 0.0011
10.67±0.9 11.21±1.01 0.05 14.16±1.31 13.28±1.02 0.0107

Severity of 
Dengue

PLT 
(cell/cumm) 

Day3

PLT 
(cell/cumm) 

Day7

P 
value

PCT 
(%)

Day 3

PCT 
(%)

Day 7

P 
value

Group A (35) 91,828±33,5
32

195,371±70,
586

<0.00
01

0.1±0.
04

0.18±
0.06

<0.0
001

Group B (13) 69,076±45,9
04

160,230±85,
053

0.001
8

0.07±0
.04

0.15±
0.07

0.000
9

Group C (2) 38,500±38,8
90

86,000±28,2
84

0.29 0.04±0
.04

0.08±
0.028

0.84

MPV (FL)
Day 3

MPV (FL)
Day 7

P 
value

PDW (FL)
Day 3

PDW (FL)
Day 7

P 
value

10.73±1.07 11.34±1.09 0.0212 14.46±1.35 13.22±11 0.0001
10.41±1.39 10.87±0.99 0.3389 14.61±1.36 13.0±0.76 0.0011
9.35±1.62 10.3±1.4 0.59 14.5±1.84 13.5±0.71 0.54
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