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ABSTRACT 
Background: Dengue fever is an acute viral illness causes by a Flavivirus, called dengue virus. 

Worldwide, its affect about 350 million people yearly. It can cause serious complications like 

dengue hemorrhagic fever (DHF) and dengue shock syndrome (DSS). This study aims to 

determine the role of mean platelets volume (MPV) in dengue patients and predict recovery.  

Methods: This Prospective observational study was conducted during 2021 dengue outbreak, 

starting from 20th August 2021 till 19th November 2021 at Medicine Unit, Khyber Teaching 

Hospital (KTH) Peshawar where a total of 276 patients of either gender who remained 

inpatients for at least 3 days and were afebrile on the day of discharge were enrolled using 

consecutive sampling technique. Prior ethical approval was taken. MPV was measured on the 

day of admission and discharge. Data was collected and analyzed using SPSS version 23. 

Results: In total 276 patients, 180 (65.2%) were males while 96 (34.8%) were females. Result 

reveals significant differences among hemoglobin value, hematocrit value, platelet count and 

mean platelet volume with p-values, 0.02, <0.001, 0.009 and <0.001 respectively.  The results 

were also statistically significant at the time of admission and discharge among the three 

variables with p-value <0.001, <0.001 and 0.003 respectively.  

Conclusion: Dengue patients need constant monitoring to prevent complications predicts their 

recovery. This study concludes that MPV can be used as marker for dengue fever to determine 

the severity and/or improvement of patients. 
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Introduction 
Dengue fever is an acute viral illness causes 
by a Flavivirus, Dengue (DENV) (1). It is 
transmitted by Aedes aegypti and Aedes 
albopictus and is one of the most common 
mosquito-borne viral disease (2, 3). Dengue 
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fever remains an important public health 
issue worldwide. It is estimated that about 
350 million dengue cases are reported 
annually throughout the world where more 
than 20 000 die because of sever disease (4).  
Dengue fever can have diverse clinical 
features varying from asymptomatic to mild 
illness to life threatening complications like 
Dengue hemorrhagic fever(5). There are four 
serologically distinct viruses, called DENV-1, 
DENV-2, DENV-3, and DENV-4 (6). Infection 
can be recurrent as there is minimal cross 
protection. Secondly infection with different 
virus strain can cause severe immune 
response which could lead to dengue 
hemorrhagic fever (DHF) and in its severe 
form Dengue Shock Syndrome (DSS) (7). This 
can threaten the patient’s life primarily 
through increased vascular permeability.  
Different serological tests are used for 
diagnosis, severity and predictor of recovery 
of dengue fever (8). Thrombocytopenia and 
leucopenia are a common hematological 
finding in patients with dengue fever on 
initial blood counts (9). Low platelet count 
can cause bleeding, although the 
thrombocytopenia may not correlate with 
severity of bleeding. In addition to Platelet 
counts, platelet Indices include mean platelet 
volume (MPV) & platelet distribution width 
are used in monitoring of recovery from 
dengue fever (10). The normal range for MPV 
is from 9 - 15.5 fl (11).  
MPV have been investigated in multiple 
studies as a prospective platelet activation 
marker and to assess their role in severity of 
dengue infection (12). MPV can be used as a 
marker of platelet production rate, platelet 
activation where the rising pattern in MPV 
indicates platelet recovery (13). Relationship 
of MPV has also been evaluated globally in 
diagnosis, prognosis and even in predicting 
bleeding in patients with dengue (14).  

In Pakistan, dengue virus infection is very 
common. Online search does not show any 
substantial studies to assess the role of MPV 
in dengue fever recovery in Pakistan. The 
rationale of our study was to assess the role 
of MPV in predicting the clinical recovery 
from dengue fever by comparing MPV at 
admission and on day of clinical recovery 
and noting their trend and relationship with 
clinical course in Pakistani population.  
 

Methods 
This Prospective observational study was 
conducted during 2021 dengue outbreak, 
starting from 20th August 2021 till 19th 
November 2021 at Medicine Unit, Khyber 
Teaching Hospital (KTH) Peshawar and 
Khyber Medical College (KMC) Peshawar. 
After Ethical approval from KMC research 
ethical committee via letter no. 
893/DME/KMC, a total of 276 patients of 
either gender who remained inpatients for at 
least 3 days and were afebrile on the day of 
discharge were enrolled using consecutive 
sampling technique after obtaining proper 
consent. The patients were enrolled after 
their proper consent. Complete blood count 
on the day of admission and discharge was 
done and platelets parameters including 
MPV were recorded. Patients with past 
history of Hematological disease, patient 
having malaria fever, patients having chronic 
liver disease or any other bacterial or viral 
infection were excluded from the study. Data 
was analyzed on SPSS version 23. The MPV 
measured on day of admission was 
compared with its reading on clinical 
recovery from Illness. Descriptive statistics 
was used for describing distribution of 
variables like age and gender. Means was 
calculated for Mean platelet volume at time 
of admission and at time of clinical recovery. 
Paired T- test was applied to see if there is 



 

176 

 Int. J. pathol.2024; 22(4):174-179  

any significant difference in both 
measurements at time of admission and 
clinical recovery and whether trend in MPV 
can be used as a marker of recovery from 
Dengue fever. 
 

Results 
In total 276 patients, 180 (65.2%) were males 
while 96 (34.8%) were females. Patients were 
divided into different age groups (12-30 
years, 31-45 years, 46-60 years and >60 years) 
in which the distribution of dengue patients 
among these groups were 124 (44.9%), 87 
(31.5%), 51(18.5%), and 14 (5.1%) 
respectively. In these patients, 149 (54%) had 
a hospital stay of 3 days, 84 (30.4%) had 4-5 
days while 43 (15.6%) had >5 days in the 
hospital. All the details are given in table 1.  

 
Table 1: Demographics of dengue patients 

Variables 
Sub-

category 
Frequency Percentage 

Gender 
Male 180 65.2 

Female 96 34.8 

Age 

12-30 years 124 44.9 

31-45 years 87 31.5 

46-60 years 51 18.5 

>60 years 14 5.1 

Hospital 
stays 

3 days 149 54 

4-5 days 84 30.4 

>5 days 43 15.6 

 
Gender based differences was done by using 
independent sample t-test. Result reveals 
significant differences among hemoglobin 
value, hematocrit value, platelet count and 
mean platelet volume with p-values, 0.02, 
<0.001, 0.009 and <0.001 respectively. 
However, no differences were observed in 
white cell count (p-value 0.10). All the details 
of each variable are shown in table 2.  
 

 
 

Table 2: Gender based differences among 
study parameters 

Variables 
Gender (mean SD) p-

value 
95%CI 

Male Female 

Hemoglobin 
14.76 

(10.99) 
12.19 
(2.34) 

0.02 0.32-4.8 

White cells 
8.39 
(6.0) 

7.04 (7.4) 0.10 -0.26-2.9 

Hematocrit 
42.04 
(6.79) 

35.75 
(4.82) 

<0.001 4.75-7.8 

Platelets 
count 

53616.6 
(65783) 

74791.6 
(58423) 

0.009 
-36931-

5418 

Mean 
platelet 
volume 

9.83 
(1.43) 

9.26 
(0.91) 

<0.001 
0.25-
0.88 

 
The mean difference between platelet count, 
hematocrit and mean platelet volume at the 
time of admission and time of discharge were 
calculated using paired sample t-test. The 
results were statistically significant at the 
time of admission and discharge among the 
three variables with p-value <0.001, <0.001 
and 0.003 respectively as summarized in 
table 3. There is a rising trend seen in 
platelets count and mean platelets volume. 

 
Table 3: Variable difference at time of 

admission and discharge 

Variable 

Value at 
time of 

admission 
Mean 
(SD) 

Value at 
time of 

discharge 
Mean 
(SD) 

p-
value 

95%CI 

Platelet 
count 

60981 
(64015) 

133418 
(17102) 

<0.001 
-9346-
5141 

Hematocrit 
39.85 (6.86) 38.22 (6.31) <0.001 

0.88-
2.38 

Mean 
platelet 
volume 

9.63 (1.30) 9.96 (1.34) 0.003 
-0.54-
0.11 

 

Discussion 
Dengue is a common public health problem 
in developing world. Patients usually 
experience significant morbidity due to 
dengue viral infection. Dangerous 
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complications like dengue hemorrhagic fever 
(DHF) and dengue shock syndrome (DSS). 
As there is no direct acting antiviral drug 
against dengue virus, only supportive 
therapy is given. In dengue fever, the role of 
hematological markers plays significant role 
in the recovery and hospital stay of the 
patients. In over study, patients MPV was 
progressively and significantly improved 
near recovery with a p-value of <0.003. 
The relationship of MPV with patients’ 
recovery was studied in Colombia by Diana 
Marcela Martínez-et all, on the mean platelet 
volume as a predictor of platelet count 
recovery in dengue patients. It was 
established that there is significant recovery 
in those patients who progressively increased 
MPV (i.e., 13.58fl and above) (15). Similar 
findings were also reported by Arora et al, 
who reported MPV as additional marker for 
severity of dengue fever  (16). 
In another observational retrospective clinical 
study, which was conducted by Pattnaik SS 
et all, Kalinga Institute of Medical Sciences 
(KIMS), Bhubaneswar, India, finding mean 
platelet volume (MPV) and platelet count in 
the  recovery of dengue patients, found 
correlation between MPV and platelet on day 
one was r= -0.22, p=0.011, on day three was 
r= -0.32, p=0.0001, and on day five was r= -
0.30, p= 0.0004, all the values were 
statistically significant. It was concluded that 
progressively increased MPV show less 
platelets breakdown and rapid recovery (17). 
In another study conducted in Colombia by 
Sanz AM et all, titled as ―Could Mean 
Platelet Volume Predict Platelet Count 
Recovery in Dengue Virus Infection?‖, it was 
found that in a total of 54 patients who were 
analyzed, the median of the highest MPV 
was 11.25 fl. MPV was progressively 
increased from day first with the recovery in 
progress. It was concluded that MPV increase 

can be useful marker to predict the recovery 
of the patients from the disease (18). 
However, there are certain studies who does 
not report any correlation between MPV and 
severity and outcome in dengue patients (19). 
MPV can be served as a good predictor 
marker for severity and improvement in 
dengue fever. Improvement is MPV 
subsequently reflect the improvement of 
patient. Thus along with other markers like 
platelets, MPV can also be used as marker for 
dengue fever.  
 

Conclusion 
Dengue patients need constant monitoring to 
prevent complications predicts their 
recovery. Monitoring of MPV and other 
hematological parameters are really 
important in to predict patients’ recovery. 
Progressively increased MPV show bone 
marrow functionality and recovery from 
dengue fever.  
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