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Dengue fever is the most common arthropod borne disease
caused by dengue virus. Dengue virus is transmitted by Aedes
mosquito ,predominantly Aedes aegypti ,Aedes albopictus (1).
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.(2). 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.(3)

Decreasing platelet counts has been found to predict the severity
of dengue fever and is associated with increased haematocrit and
altered coagulation profile (4). Recently novel platelet indices such
as MPV, PDW and P-LCR have been investigated as prospective
platelet activation markers.(5) .There is a need to study platelet
indices and to found their correlation between platelet count
which is a predictor of severity of dengue .

Platelet Indices

Platelet indices such as MPV, PDW , Plateletcrit and P-LCR have
been investigated as prospective platelet activation markers. Mean
platelet volume is average size of platelets found in blood . Normal
range for MPV in Indian population is from 8.6-15.5fL. (6)

Another platelet parameter is plateletcrit (PCT), which is volume
occupied by platelets in blood . The normal range for PCT is 0.22-
0.24%(7,8,9,10)

Platelet distribution width (PDW) is relative width of distribution of
platelets in volume index of heterogeneity of platelets. PDW varies
with reference intervals ranging from 8.3t056.6% or 9 to 141l.

METHODS

A prospective study was carried out in the Department of Internal
Medicine in Shri Guru Ram Rai Institue of Medical and Health
Sciences , Shri Mahant Indiresh Hospital , Dehradun . The study
included 200 patients admitted between december 2016 to july
2018 with clinical features of dengue ( WHO definition ) and
serological positivity (NS1 antigen, ELISA /IgM antibody to dengue
virus)

Platelet indices were measured using automated hematology
analyzer.

Inclusion criteria:
1. Fever for >= 1 day
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INTRODUCTION 2.Both genders >= 18 years of age.

3. Positive dengue card test

Exclusion citeria:
Patients with fever but serologically negative dengue card test.

RESULTS

Baseline characteristics of patients are shown in table 1. In table 2,
age wise distribution of 200 patients is shown with maximum
cases in the age group 26 — 35 years ( 30.5 % ) and least in age
group 66-75years(1.5%).

Table 3 shows frequency of cases of dengue divided among
different platelet indices .Table 3.1 shows frequency of dengue
patients among different platelet counts with maximum number,
72 patients having platelet count between 51,000 to 100,000 and
least, 21 patients with platelet counts less than 20,000.

Table 3.2 shows frequency of dengue patients among different
MPV . Maximum number of patients , 149 had MPV between 9 to
12.95 fland no patient was found with MPV less than 9 fl.

Table 3.3 shows frequency of dengue patients among different
PDW . Maximum number of patients , 144 was found in group
having PDW more than 14 fl and no patient had PDW less than 9 fl.
Table 3.4 shows frequency of dengue patients among different
plateletcrit . All 200 patients in the study had plateletcrit less than
0.20 %.

Table 4 shows correlation between mean platelet count and other
platelet indices . A significant negative correlation was found
between mean platelet count and MPV (r=-0.247 , p=0.004)
and mean platelet count and PDW (r = -0.267, p = <0.001 ). A
significant positive correlation was found between mean platelet
countand plateletcrit (r=0.937, p=<0.001).

Table 1: Baseline characteristics of study population

Parameters Mean = S.D.

Age ( years ) 37.47+14.29

Gender Male 145 (72.5%)
Female 55 (27.5%)

Duration of illness ( days) 3+1.21

Platelet indices:
1.Platelet count ( per cubic mm )
2.PDW (fl)

32.65+17.07x10°

2o il 16.64 + 3.59

. / 12.20+1.38
(o)

4 Plateletcrit (%) 0.04 = 0.03
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Table 2 : Age wise distribution of patients with dengue
fever (n=200)

Age group ( years) [Number of cases Percentage

18- 25 43 21.5

26 - 35 61 30.5

36 -45 48 24

46 - 55 30 15

56 - 65 10 5

66 - 75 3 1.5
>75 5 2.5

Table 3 : Frequency of cases of dengue divided among
different plateletindices

Table 3.1 : Frequency of dengue patients with different
platelet counts

Platelet count Frequency Percentage
( per cubic mm)
< 20,000 21 10.50
21,000 - 50,000 59 29.50
51,000 — 1 lakh 72 36
> 1 lakh 48 24
Table 3.2 : Frequency of dengue patients with different MPV
MPV (fl) Frequency Percentage
<9 0 0
9-12.95 149 74.50
>12.95 51 25.50
Table 3.3 : Frequency of dengue patients with different
PDW
PDW ( fl) Frequency Percentage
<9 0 0
9-14 56 28
> 14 144 72

Table 3.4 : Frequency of dengue patients with different
plateletcrit

Plateletcrit ( % ) Frequency Percentage
<0.20 200 100
0.20-0.36 0 0
>0.36 0 0

Table 4 : Correlation between mean platelet count and
other plateletindices

Parameters | Correlation coefficient, r p value
value
MPV -0.247 0.004
PDW -0.267 <0.001
Plateletcrit 0.937 <0.001
DISCUSSION

The baseline characteristics studied in our study population of 200
cases is shown in Table 1. Mean age in our study was 37.47 %
14.29 years and mean duration of illness was 3 = 1.21 days . In
study by Neharaetal (2016), mean age was 29.69 12. + 8.7 years
(11).

Of total 200 patients included in our study , 145 (72.5% ) were
males and 55 (27.5 %) were females [ Table 1] . The prevalence
was found to be high in males. Almost similar results have been
seen in other studies conducted in India and other countries.
Nehara HR et al (2016 ) carried a study on 200 patients and found
that 132 (66 %) were males and 68 (34 % ) were females. Mehta
SR (2018 also showed male preponderance ( 63 % ) to females (
37%)(12).

In our study , majority of patients were found to be in third to fifth
decade of life i.e . from age group 26 to 45 years ( 54. 5 % ) and
least number of patients were in 66 to 75 years age group (1.5 % )
.) [ Table 2 Jwhich is very similar to Mehta SR (2018) which showed
maximum patients (53 % ) in age group 21 to 40 years . Mukker P.
|

et al showed maximum cases in 41 to 50 years ( 33.1 % ) and least
in21to30years(21 %).

Out of 200 patients in our study, maximum number of patients 72 (
36 % ) had platelet counts between 51000 and 1 lakh per cubic
mm . 48 patients (24 %) had platelet counts more than 1 lakh per
cubic mm ; 59 patients (29.50 % ) had platelet count of between
21,000 and 50,000 per cubic mm ; while remaining 21 patients (
10.50 % ) had platelet counts less than 20,000 per cubic mm [
Table 3.1]. The results were similar to study done by Navya BN et al
which had maximum patients, 42 % with platelet counts between
51,000 and 1 lakh per cubic mm ; 24 % had platelet counts
between 21,000 and 50,000 per cubic mm; 20 % had platelet
counts more than 1 lakh per cubic mm and least , 14 % had
platelet countsless than 20,000 per cubicmm (13).

Out of 200 patients in our study , 149 patients (74.50 % ) had
mean platelet volume ( MPV ) between 9 and 12.95 fl while 51
patients ( 25.50 % ) had MPV more than 12.95 fl and none had
MPV more than 12.95 fl [ Table 3.2 ] . This was similar to study
done by Bashir AB et al that showed maximum number of patients,
82 % having MPV between 9 and 13 fl, 17.4 % with MPV < 9fl
while 0.6 % patients with MPV more than 13fl(14).

Out of 200 patients in our study , 144 patients (72 % ) had platelet
distribution width (PDW ) more than 14 fl ; 56 patients (28 % ) had
PDW between 9 and 14 fl and none had PDW less than 9 [ Table
3.3]. This was similar to study done by Nehara HR et al that had 78
% patients with PDW more than 14 fland 22 % had PDW between
9 and 14 fl . Navya BN et al study also had maximum number of
patients, 92 % with PDW more than 13 fl and 8% of patients with
PDW less than 13 fl. Bashir AB et al study had 67.7 % patients with
PDW between 9 and 14 fl ; 27.8 % had PDW more than 14 fl and
4.5 % patients had PDW less than 9 fl.

Out of 200 patients in our study , 183 patients ( 91.5 % ) had
plateletcrit less than 0.20 % ; 17 patients (8.5 % ) had plateletcrit
between 0.20 and 0.36 % and none of the patients had
plateletcrit more than 0.36 % [ Table 3.4 ] . This was similar to
study done by Ramamoorthy S et al that had all patients ( 100 % )
with plateletcrit less than 0.20 % at time of bleeding
manifestations (15 ). Mukker P et al study had maximum, 56.09 %
patients having plateletcrit between 0.03 and 0.20 % ; 42 % with
plateletcrit between less than 0.03 and least , 2.4 % with
plateletcrit more than 0.2 %.

The correlation of platelet indices, namely MPV, PDW and
plateletcrit with mean platelet count is summarized in Table 4 . A
significant negative correlation was found between mean platelet
countand MPV (r=-0.247, p =0.004 ) and mean platelet count
and PDW ( r = -0.267, p = <0.001 ). A significant positive
correlation was found between mean platelet count and
plateletcrit (r=0.937, p=<0.001 ). This was similar to study done
by Nehara HR et al where a significant negative correlation mean
platelet count and PDW ( r = -0.3097, p = < 0.0017 ) and
significant positive correlation between mean platelet count and
plateletcrit (r =0.6829, p = < 0.0001 ) was found. Study done by
Mukker P et al showed a positive correlation between mean
platelet count and MPV (p =< 0.001) and between mean platelet
count and plateletcrit (p =< 0.001). Study done by Prakash GM et
al showed no significant correlation between platelet count and
MPV.

Present study highlighted correlation of mean platelet count with
other platelet indices in dengue . Further studies are needed to
asses utility of platelet indices in dengue fever.

REFERENCES

1. Thomas SJ, Strickman D, Vaughn DW. Dengue epidemiology: virus epidemiology,
ecology, and emergence. Adv Virus Res. 2003;61:235-289.

2. 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.

3. Gubler DJ. Dengue and dengue hemorrhagic fever. clinical microbiology reviews.
1998;11(3):480-96.

4. Phuong CXT, Nhan NT, Kneen R, Thuy PTT, Thien CV, Nga NTT, et al. Clinical
diagnosis and assessment of severity of confirmed dengue infections in Vietnamese
children: is the world health organisation classification system helpful? Am J Trop

~| www.worldwidejournals.com |

o}



PARIPEX - INDIAN JOURNAL OF RESEARCH Volume-8 | Issue-4 | April-2019 | PRINT ISSN No 2250-1991

Med Hyg. 2004,70(2): 172-179.

5. Vagdatli E, Gounari E, Lazaridou E, Katsibourlia E, Tsikopoulou F, Labrianou I.
Platelet distribution width: a simple, practical and specific marker of activation of
coagulation. HIPPOKRATIA. 2010; 14(1): 28-32

6.  Sachdev R, Tiwari AK, Goel S, Raina V, Sethi M. Establishing biological reference
intervals for novel platelet parameters (immature platelet fraction, high immature
platelet fraction, platelet distribution width, platelet large cell ratio, platelet-X,
plateletcrit, and platelet distribution width) and their correlations among each
other. Indian J Pathol Microbiol. 2014;57:231-5

7. Chandrashekar V. Plateletcrit as a screening tool for detection of platelet
quantitative disorders. J Hematol. 2013;2:22-6.

8. Giacomini A, Legovini P, Gessoni G, Antico F, Valverde S, Salvadego MM, et al.
Platelet count and parameters determined by the Bayer ADVIA 120 in reference
subjects and patients. Clin Lab Haematol. 2001;23:181-6.

9.  Adibi P, Faghih Imani E, Talaei M, Ghanei M. Population-based platelet reference
values for an Iranian population. IntJ Lab Hematol. 2007;29:195-9.

10.  Mukker P, Haridas A, Kallinkeel N, Ajith PG. Comparative study of platelet indices in
cirrhosis, cirrhosis with sepsis and normal population. International J Research in
Medical Sciences. 2016 Dec 30;4(5):1423-8.

11.  Nehara HR, Meena SL, Parmar S Gupta BK et al. 2016. Evaluation of platelet indices
in patients with dengue infections

12. SharmaK, 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(11):ECO1.

13. Navya BN, Patil S, Kariappa TM. Role of platelet parameters in dengue positive
cases-an observational study. IntJ Health Sci Res. 2016;6(6):74-8.

14. 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 DisImmun. 2015;7-13.

15. Ramamoorthy S, Rajagopal P, Rajguru P . Comparison of platelet indices with
platelet count to predict bleeding tendency in seropositive dengue cases

—| 42 I IWww.worldwidejoumaIs.com|—



