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ABSTRACT 

 

Background 
Dengue fever is one of the most prevalent arboviral disease. Platelet indices are investigated as 

platelet activating marker and are used to assess the severity and prognosis of disease. 

Aim 
To evaluate the significance of platelet count and other platelet indices (MPV, PDW, P-LCR, 

PCT) of seropositive dengue patients in platelet transfused and platelet non transfused patients. 

Methods 

A retrospective study was done in Karwar Institute of Medical Sciences, Karwar for a period of 

6 months from Jan 2024 to June 2024. Serologically confirmed dengue cases were included and 

platelet parameters for continuous 3 days from day of admission were noted.The mean of 

platelet count and platelet parameters who required and not required transfusion was calculated 

and checked its significance. 

Results 

A total of 180 seropositive dengue cases were studied over a period of 6 months. Mean Platelet 

count and mean PCT on day 1, 2 & 3 in transfusion group patients was significantly lesser as 

compared to that of non-transfusion group patients. 

Mean PDW, MPV and P-LCR on day 2 & 3 in transfusion group patients was significantly 

greater as compared to that of non-transfusion group patients. 

Conclusion 

Platelet transfused patients had low platelet count and low PCT, high PDW, MPV and P-LCR 

which was found statically significant when compared to non transfused patients. 

Keywords: Thrombocytopenia, Dengue, Platelet Transfused, Platelet Parameters. 

 

 

INTRODUCTION 
Over the past three decades, there has been a dramatic global increase in the frequency of 

dengue fever. Dengue is one of tropical viral disease caused by Denguevirus (DEN-1,DEN-2, 

DEN-3, DEN-4), an arbovirus belonging to genus flavivirus. Mode of transmission is by bite of 

aedes egypti mosquito. Dengue has wide spectrum of clinical presentation with unpredictable 
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clinical evolution and outcome. One of the most common laboratory finding is 

thrombocytopenia, which may be due to early marrow suppression with megakaryocyte 

damage, platelet aggregation to endothelial cell, hemophagocytosis and ultimately immune 

destruction of platelets with dengue antibody complexes found on their membrane.[1] 

Dengue virus infection is often characterised by varying range of thrombocytopenia. 

Studies have documented qualitative and quantitative changes in platelet count.[2] Platelet count 

was reported to be a predictive factor for severe dengue and a prognostic indicator of 

recovery.[3] The mean platelet volume (MPV) is propobably the most extensively studied 

platelet activation marker.[4] 

Platelet indices like MPV (Mean platelet volume), PDW (Platelet distribution width), P-

LCR (Platelet large cell ratio) and PCT (Plateletcrit) have been investigated as prospective 

platelet activation marker[5] and mean platelet volume can be used as independent predictor of 

bleeding. These parameters are obtained automatically as a part of complete blood count 

without any extra cost. 

Platelet transfusion in dengue increases the platelet count, and this in turn reduces the 

risk correlates with severity of bleeding. On the other hand, degree of thrombocytopenia in 

dengue fever does not correlate with the bleeding risk.[6] Platelet transfusion has been done in 

patients with thrombocytopenia due to hypoproliferative disorders of bone marrow. The 

rationale of platelet transfusion therapy in these patients has been that the bleeding risk 

correlates with severity of thrombocytopenia.[7] The clinical significance, reference values and 

usefulness of some these parameters are still under investigation. 

 

 

AIMS 

The aim of our study is to evaluate the significance of platelet count and other platelet indices 

(MPV, PDW, P-LCR, PCT) of seropositive dengue patients in platelet transfused and platelet 

non transfused patients. 

 

 

MATERIALS & METHODS 

The study was done retrospectively at Karwar institute of medical sciences Karwar, Karnataka 

for a period of 6 months from Jan 2024 to June 2024. Serologically confirmed dengue cases 

either dengue specific NS1 antigen assay or IgM antibody detection were selected. This study 

was approved by Institutional Research and Ethical committee. 

Platelet parameters for continuous 3 days from day of admission were noted. The data of 

platelet parameters (Platelet count, MPV, PDW, P-LCR & PCT) in seropositive dengue patients 

cases were taken from XN 550 Sysmex and Erba H560 five part analyzers by using venous 

blood sample for 3 days from the day of admission. The mean of platelet count and platelet 

parameters (MPV, PDW, P-LCR & PCT) who was transfused with platelet and not transfused 

patients was calculated for three days. The parameters was correlated, analysed and checked for 

its significance. 

 

Inclusion Criteria 
Platelet parameters (Platelet count, MPV, PCT, P-LCR) available on day 1, 2, 3 for 

serologically positive dengue patients (dengue NS1/IgM positive) were included irrespective of 

age and gender. 

 

Exclusion Criteria 
Thrombocytopenia due to other causes other than dengue and cases with incomplete data were 

excluded from study. 
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Statistical Analysis 

Analysis was done by descriptive analysis with t test and Pearson’s correlation. The descriptive 

statistics were reported using mean with the standard deviation (SD). A p-valve <0.05 was 

considered as statistically significant. 

 

 

RESULTS 

In this study, a total of 180 dengue specific NS1 antigen assay or IgM antibody detected 

patients were studied. The study participants were with minimum age of 4 years & maximum 

age of 80 years with mean ± SD of 37.8 ± 17.1 years. Platelet count was divided into 5 groups 

on day 1 and was compared with age. Out of 180 cases, 60 (33.3%) were above 1.5 L/cumm, 42 

(23.3%) were with 1-1.5L/cumm and 51000-1L/cumm respectively, 23(12.8%) with 21000-

50000/cumm and 13(7.2%) with <20000/cumm. Seropositive dengue patients platelet count was 

significantly associated with their mean age. (Table-1). Out of 180 dengue cases, 108 were 

males and 72 were females. The prevelance was more in males. Gender did not show any 

association with platelet count of the study participants. 

 

Study 

Parameters 

Platelet count (platelets/µL) 
Total 

(180) 

Chi-

square 

p-

value 
Up to 

20,000 (13) 

21,000 – 

50,000 (23) 

51,000 – 1 

lakh (42) 

1 - 1.5 

lakh (42) 

> 1.5 

lakh (60) 

Age (in 

years) 

< 20 0 0 6 5 11 22 

36.908 0.045* 

20 - 30 2 2 9 13 15 41 

30 - 40 1 7 11 8 11 38 

40 - 50 4 2 7 8 15 36 

50 - 60 2 7 3 3 2 17 

> 60 4 5 6 5 6 26 

Gender 
Female 2 10 15 15 30 72 

6.541 0.162 
Male 11 13 27 27 30 108 

Table 1: Comparison of age among different platelet group of the study patients (N=180) 

*Significant 

 

Platelet Count 

(Platelets/µL) 

Day 1 Day 2 Day 3 

Number % Number % Number % 

< 20000 13 7.2 7 3.9 8 4.4 

21000 - 50000 23 12.8 32 17.8 36 20.0 

51000 - 1 lakh 42 23.3 48 26.7 49 27.2 

1 - 1.5 lakh 42 23.3 46 25.6 45 25.0 

> 1.5 lakh 60 33.3 47 26.1 42 23.3 

Total 180 100.0 180 100.0 180 100.0 

Table 2: Distribution of platelet count on Day 1, 2 and 3 

 

Table 2 showed distribution of platelet count on day 1, 2, 3. About 7.2% patients had 

platelet count of <20000/cumm on day 1 and 4.4% on day 3. 

Platelet transfusion was done in 37 patients and 143 patients were not transfused. Mean 

Platelet count on day 1, 2 & 3 in transfusion group patients (53135.1,40973.0 &40789.2 cumm) 

was significantly lesser as compared to that of non-transfusion group patients (143748,131685 

& 125986/cumm respectively) which was found statistically significant (Table-3). 
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PDW: The normal value of PDW is between 8.3 to 56.6%. In our study majority of the 

patients had normal PDW. Patients who required transfusion had mean PDW (15.64 & 15.26%) 

which was significantly greater as compared to that of non-transfusion group patients (13.63 & 

13.89 % respectively) on day 2 and day 3 (Table 4). 

MPV: The normal range of MPV is between 8.6 -15.5 fL. The mean of MPV on day 1 

who required transfusion was 11.19fL and who did not require transfusion was 10.84fL. On day 

2 & 3, mean MPV (11.63 & 11.69 fL) was significantly greater in transfused as compared to 

that of non-transfused group patients (11.03 & 11.03 fL respectively). MPV on day1 did not 

show any significance between transfused and non transfused patient (Table 5). 

P-LCR: The normal range of PLCR is 15-35%. Mean P-LCR on day 2 & 3 in 

transfusion group patients (38.06 & 37.78 %) was significantly greater as compared to that of 

non-transfusion group patients (34.02 & 34.29% respectively) (Table 6). The mean of P-LCR in 

transfused required patients was 38.06 % which appears to be increased then non transfused was 

34.02 %.which was found statistically significant. High PLCR was associated with 

thrombocytopenia. Patients with high PLCR required platelet transfusion then in non transfused 

patients (9). 

 

Platelet 

Indices 
Transfusion 

Transfusion done 

(37) 

No Transfusion 

(143) 

Unpaired t P value Mean 

Platelet 

count 

Std. 

Deviation 

Mean 

platelet 

count 

Std. 

Deviation 

Platelet count 

(platelets/µL) 

Day 1 53135.1 52485.5 143748.3 77181.1 -8.409 < 0.001* 

Day 2 40973.0 25259.2 131685.3 74505.1 -12.115 < 0.001* 

Day 3 40789.2 30475.7 125986.1 79087.1 -10.268 < 0.001* 

Table 3: Comparison of platelet count based on platelet transfusion requirement 

*significant 

 

Platelet 

Indices 
Transfusion 

Transfusion done (n=37) No Transfusion (n=143) 
Unpaired  

t 
P value 

Mean 
Std.  

Deviation 
Mean 

Std.  

Deviation 

PDW (%) 

Day 1 13.36 2.54 13.36 3.31 0.001 0.999 

Day 2 15.64 3.03 13.63 3.33 3.315 0.001* 

Day 3 15.26 3.30 13.89 2.93 2.463 0.015* 

Table 4: Comparison of PDW based on platelet transfusion requirement 

*significant 

 

Platelet 

Indices 
Transfusion 

Transfusion done (37) No Transfusion (143) 

Unpaired t P value 
Mean 

Std.  

Deviation 
Mean 

Std.  

Deviation 

MPV (fl) 

Day 1 11.19 1.63 10.84 1.60 1.173 0.242 

Day 2 11.63 1.24 11.03 1.57 2.137 0.034* 

Day 3 11.69 1.61 11.03 1.44 2.42 0.017* 

Table 5: Comparison of MPV based on platelet transfusion requirement 

*significant 

 

Platelet 

Indices 
Transfusion 

Transfusion done (37) No Transfusion (143) 

Unpaired t P value 
Mean 

Std.  

Deviation 
Mean 

Std.  

Deviation 
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P-LCR (%) 

Day 1 34.19 8.48 32.46 10.67 0.914 0.362 

Day 2 38.06 10.27 34.02 10.27 2.13 0.035* 

Day 3 37.78 9.13 34.29 8.76 2.146 0.033* 

Table 6: Comparison of PLCR based on platelet transfusion 

*significant 

 

Platelet 

Indices 
Transfusion 

Transfusion done (37) No Transfusion (143) 

Unpaired t P value 
Mean 

Std.  

Deviation 
Mean 

Std.  

Deviation 

PCT (%) 

Day 1 0.07 0.06 0.15 0.07 -6.545 < 0.001* 

Day 2 0.05 0.03 0.14 0.07 -12.299 < 0.001* 

Day 3 0.05 0.05 0.14 0.08 -7.813 < 0.001* 

Table 7: Comparison of PCT based on platelet transfusion requirement 

*significant 

 

PCT: The normal valve of PCT is in between 0.22% and 0.24%. Mean PCT on day 1, 2 

& 3 in transfusion group patients (0.07, 0.05 & 0.05 %) was significantly lesser as compared to 

that of non-transfusion group patients (0.15, 0.14 & 0.14% respectively). (Table 7) 

 

 

DISCUSSION 
Thrombocytopenia is the most common and dreaded complication that can be used as a 

predictor of severity in dengue fever. The exact mechanism of thrombocytopenia is unclear. 

Possible mechanism could be direct bone marrow suppression by the virus, anti-dengue 

antibody mediated platelet destruction, peripheral consumption of platelets and isolated viral 

replication in the platelet.[8] With the advent of automated hematology analyzer, there has been 

increase in the number of studies regarding the role of platelet indices in several diseases as they 

provide details about the morphology and maturity of the platelets and could be used as 

prospective platelet markers.[5] Platelet transfusion have a limited role in the management of 

dengue. Platelet parameters give information on whether the platelet destruction is ongoing 

(necessitating an impending platelet transfusion) or whether the bone marrow is responsive and 

platelet transfusions can be put on hold.[9] 

In our study, out of 180 cases, majority of patients were in the age group of 20-30 years 

and minimum in 50-60 years. 108 were males and 72 were females. The mean age was 

correlated with five groups of platelet count and was found statistically significant (p<0.045). 

The gender did not show any statistical significance. Study done by Mangshetty R et al[7] and 

Asha et al[10] have shown male preponderance. The study done by Paul et al[11] showed no 

statistical difference with platelet count and mean age and gender. 

In our study, there were about 37 dengue seropositive patients (20.5%) who required 

transfusion. The study done by Asha et al[10] showed 13.5% patients with platelet transfusion. 

The correlation between lower platelet count and transfusion was found statistically significant 

in our study which was consistent with study done by Asha et al.[10] 

When platelet production is decreased, young platelets become bigger and more active, 

and MPV levels increase. Increase in MPV together with a stable platelet count possibly 

indicates recovery whereas a persistently elevated MPV together with ongoing 

thrombocytopenia is suggestive of active disease causing platelet destruction and signals need 

for platelet transfusions.[12] In our study MPV on day 2 & 3 in transfusion group patients was 

significantly greater as compared to that of non-transfusion group patients which was correlated 

with the study done by Asha et al.[10] 
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In our study, patients who required transfusion had mean PDW significantly greater as 

compared to that of non-transfusion group patients on day 2 and day 3 and was found 

statistically significant. Similarly Asha et al[10] also showed higher valves of PDW in transfused 

than in non transfused patients but it was not statistically correlated. High PDW suggests the 

severity of infection and a marker of dengue hemorrhagic fever. However, we could not involve 

any dengue hemorrhagic fever and dengue shock syndrome in our study. Studies also have 

shown direct relation between MPV and PDW, that is, a high PDW is associated with a high 

MPV,[12] which is similar to the current study. Few studies have shown no value in predicting 

dengue infection[13] by MPV and PDW which is against our study results. 

In our study PCT valves of patients who require transfusion were very low with mean 

valve of 0.05% which was found statistically significant when compared to non transfused 

patients. Similarly Asha et al also showed significant PCT with platelet transfused patients. 

Ram et al also found that low PCT which is highly sensitive and specific for dengue fever.[14] 

Study done by Budhak YU et al have said PCT parallels the platelet count.[5] 

Mean P-LCR in transfusion group patients was significantly greater as compared to that 

of non-transfusion group patients which was consistent with study done by Asha et al.[10] P-

LCR is inversely related to platelet count and an increased P- LCR is seen in destructive 

thrombocytopenia in dengue fever.[15] Studies have shown P-LCR is highly sensitive and 

specific for dengue fever.[14] 

 

 

CONCLUSION 
Platelet transfused patients had low platelet count and low PCT, high PDW, MPVand P-LCR 

which was found statically significant when compared to nontransfused patients. Platelets 

indices are still underutilised parameters both by the laboratory personnel and clinicians due to 

lack of standardization of testing and reporting. 

Transfusion decisions based on these indices may also help in rationalizing the need for 

platelet transfusions in dengue fever as platelet indices give information on whether the platelet 

destruction is ongoing (necessitating an impending platelet transfusion) or whether the bone 

marrow is responsive and platelet transfusions can be put on hold. If studies on platelet 

parameters are done in large epidemiological randomized controls trial, the utility of platelet 

parameters as predictive tool can be established in destructive thrombocytopenia. 

 

 

LIMITATION 

There is lack of information and availability of data about platelet parameters and platelet 

transfusion. 
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