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Mean Platelet Volume, Association with Inflammatory and 
Nutritional Markers in Maintenance Hemodialysis Patients
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Introduction. Mean Platelet Volume (MPV) has been revealed 
to be a risk factor for ischemic heart disease in the hemodialysis 
patients .The aim of present study is to investigate the association 
between MPV level with inflammatory and nutritional factors in 
patients requiring chronic hemodialysis.
Methods. 100 patients who were on maintenance hemodialysis 
were included. Based on the median MPV (8.7 fL) patients were 
divided into two groups of low and high MPV level to assess and 
compare in terms of inflammatory (erythrocyte sedimentation rate, 
C-reactive protein, and transferrin), and nutritional (albumin, ferritin, 
uric acid, blood urea nitrogen, creatinine, triglyceride, cholesterol, 
low density lipoprotein, and high density lipoprotein) parameters.
Results. The median MPV level in our patients was 8.7 ± 1.8 fl. 
There was no statistical difference in the level of inflammatory 
and nutritional markers between the two groups, and none of 
them were related to MPV level (P > .05). The prevalence of IHD 
was significantly higher in the high MPV group (P < .05). After 
adjustment for the age, no association was observed between different 
parameters and MPV level except for transferrin in patient’s ≤ 60 
years old. Mean transferrin levels were significantly lower in the 
high MPV group (P < .05).
Conclusion. Present study did not show any association between 
inflammatory and nutritional markers with MPV level in hemodialysis 
patients except for the transferrin level in younger cases.
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INTRODUCTION
Cardiovascular problems are the main causes 

of mortality and morbidity among patients 
under dialysis and may be due to hypertension, 
uremic toxins, oxidative stress, dyslipidemia, and 
inflammation.1 It has been shown that increased 
platelet activity is a risk factor for cardiovascular 
diseases.2,3 Mean platelet volume (MPV) is a 
marker for platelet activity4,5 which is affected 
by dyslipidemia, hypertension, diabetes, and 
smoking.6-9

MPV is higher among patients with chronic 

kidney disease (CKD) and end-stage renal disease 
(ESRD) and is associated with higher mortality 
rate.10-14 In several previous reports, direct and 
reverse correlation have been revealed between 
C-reactive protein (CRP) and MPV.15,16 Enhanced 
platelet activity is an essential factor in pathogenesis 
of atherogenesis and thrombosis and may increase 
the risk of vascular occlusion.17-20 MPV is considered 
as a marker for platelet activity and increased 
risk of cardiovascular diseases.20-22According to 
several studies, platelet has antimicrobial effects 
by releasing peptides from alpha granules.23
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Furthermore, MPV is a pro-inflammatory 
factor which is involved in prognosis of ESRD 
patients.24-26 Malnutrition and inflammation are 
more common in patients suffering from CKD 
than normal population which play important 
roles in cardiovascular disease.27 Despite the huge 
number of patients undergoing hemodialysis and 
the impact of malnutrition and inflammation on 
cardiovascular disease as the leading cause of death, 
these factors and their relation are not thoroughly 
understood. Therefore, recognition of factors and 
the analysis of their function in patients requiring 
dialysis may help in reducing the morbidity and 
mortality of cardiac diseases.28-31 The aim of this 
study was to evaluate the association between 
nutritional and inflammatory factors with MPV 
level as an indicator of cardiovascular disease.

MATERIALS AND METHODS
This observational study performed as a cross-

sectional comparative-descriptive survey and 
conducted in accordance with the tenets of the 
Declaration of Helsinki. The ethical committee 
of  Shahid Behesht i  Univers i ty  of  Medical 
Sciences, Tehran, Iran; approved the project. The 
inclusion criteria included age above 19 years and 
hemodialysis treatment. The exclusion criteria were 

acute infections, anticoagulant consumption in 
the past 6 months, decompensated heart failure, 
chemotherapy, and blood disorders. Informed 
consent form was obtained from each patient.

After considering inclusion and exclusion 
criteria, 100 consecutive patients with ESRD who 
were on maintenance hemodialysis were enrolled. 
Blood samples were obtained after 8 to 10 hours 
of fasting. Nutritional and inflammatory markers 
including creatinine, BUN, albumin, uric acid, total 
cholesterol, LDL, HDL, triglyceride (TG), FBS, 
HbA1C, ESR, CRP, ferritin, transferrin, cell blood 
count, and MPV were assessed in a single lab with 
a single standard method. Ischemic heart disease 
(IHD) was defined as a history of myocardial 

Variables Number / Percent
(n = 100)

Smoking 14
Diabetes 47
Hypertension 69
Ischemic Heart Disease 26
Congestive Heart Failure 5
DVT / Pulmonary Thromboembolism 1
Dyslipidemia 11
Cerebral Vascular Accident 2
Hypothyroidism 8

Table 1. Underlying Diseases of the Study Participants

Parameters
 MPV (fL)

< 8.7 > 8.7
P 

Mean ± SD Mean ± SD
Dialysis Duration, y 5.49 ± 4.67 4.41 ± 4.75 > .05
Systolic Blood Pressure, mmHg 124.58 ± 22.57 123.70 ± 20.89 > .05
Diastolic Blood Pressure, mmHg 77.40 ± 11.74 75.76 ± 15.30 > .05
BMI, kg/m2 24.91 ± 5.23 25.48 ± 4.71 > .05
BUN, mg/dL 58.60 ± 17.57 59.22 ± 15.63 > .05
Creatinine, mg/dL 8.95 ± 2.79 8.15 ± 2.79 > .05
Uric Acid, mg/dL 5.41 ± 1.47 5.72 ± 1.48 > .05
Albumin, g/L 3.96 ± 0.48 4.08 ± 0.54 > .05
Ferritin, ng/mL 526.54 ± 317.59 521.07 ± 448.99 > .05
Transferrin, ng/dL 313.32 ± 44.75 293.98 ± 57.27 > .05
Triglyceride, mg/dL 130.36 ± 79.12 132.90 ± 77.72 > .05
Total Cholesterol, mg/dL 132.84 ± 33.57 133.60 ± 46.02 > .05
LDL, mg/dL 72.50 ± 22.44 73.12 ± 34.93 > .05
HDL, mg/dL 30.92 ± 6.19 31.70 ± 9.47 > .05
FBS, mg/dL 104.76 ± 47.36 107.54 ± 44.91 > .05
HbA1C, g/dL 6.34 ± 1.68 6.25 ± 1.24 > .05
ESR, mm/h 34.36 ± 25.55 30.50 ± 24.87 > .05
CRP, mg/L 16.95 ± 25.49 17.06 ± 25.16 > .05

Table 2. Association Between MPV Level and Laboratory and Numerical Background Parameters

Abbreviations: BUN, blood urea nitrogen; LDL, low density lipoprotein; HDL, high density lipoprotein; ESR, erythrocyte sedimentation rate; 
CRP, C-reactive protein.
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infarction, coronary artery bypass graft, or critical 
stenosis on coronary angiography.

Congestive heart failure (CHF) was described as 
an ejection fraction under 40% which was calculated 
with Doppler echocardiography.

The association between inflammatory and 
nutritional factors with MPV was determined 
with SPSS version 25 using Chi-Square, Fisher, 
and Independent-Sample-T tests. P value < .05 
was considered statistically significant.

RESULTS
After  consider ing inclusion cr i ter ia  100 

hemodialysis patients were enrolled in our study. 
Mean age of participants was 61.3 ± 13.6 years 
and mean dialysis duration was 4.9 ± 4.7 years. 
Mean systolic and diastolic blood pressures were 
124.1 ± 21.6 and 76.6 ± 13.6 mmHg, respectively. 
Mean body mass index was 25.2 ± 4.9 kg/m2. The 
majority of participants were male (62%). Forth 
eight percent (48%) and 87% of subjects were 
consuming statins and erythropoietin respectively. 
The most common systemic diseases among our 
patients were hypertension and diabetes. One of 
our patients had a history of deep vein thrombosis 
that her drug consumption had been discontinued 
more than 6 months prior to the study (Table 1).

The mean platelet count, leukocyte count, 
hemoglobin, and MPV was 173650 ± 44630, 
7113 ± 2560, 105 ± 1.6, and 8.9 ± 1.8 fl; respectively.

Patients were divided into two groups based 
on the MPV median value, and demographical, 
clinical and laboratory parameters were compared 
between two groups.

None of the inflammatory and nutritional 
factors were associated with MPV level (Table 2). 
However, after adjustment for age with the cut-
off point of 60 years, transferrin was significantly 
lower in subjects with high MPV group (P < .05). 
The association between MPV levels with IHD 
was statistically significant (P < .05) even after 
adjustment for the age (P < .05) (Table 3).

DISCUSSION
The correlation between platelet activity and 

adverse clinical outcomes has been investigated in 
the literature. MPV level is a hematologic parameter 
that has been proposed as a prognostic factor in 
tissue viability, and for guiding the appropriate 
management.32 MPV is one of the important 

independent risk factors of thromboembolism 
and cardiovascular diseases.10 Besides, based 
on literature MPV level increases in chronic 
inflammatory status and malnutrition.33,34 Previous 
studies have shown that MPV is higher in patients 
with CKD.10-14,29,30,32 Inflammatory markers and 
various cytokines have key roles in the beginning 
and continuation of renal disease.35,36

The impact of nutritional and inflammatory 
factors on MPV has been less investigated. There 
is a significant association between MPV and 
atherosclerosis.37 In present study, we evaluated 
whether larger MPV level is associated with higher 

Parameters
MPV (fL)

P< 8.7 > 8.7
Sex

Male 50.0% 50.0%
> .05

Female 50.0% 50.0%
Smoking

+ 42.9% 57.1%
> .05

– 51.2% 48.8%
Diabetes

+ 53.2% 46.8%
> .05

– 47.2% 52.8%
Hypertension

+ 49.3% 50.7%
> .05

– 51.6% 48.4%
Ischemic Heart Disease

+ 26.9% 73.1%
< .05

– 58.1% 41.9%
Congestive Heart Failure

+ 40.0% 60.0%
> .05

– 50.5% 49.5%
Dyslipidemia

+ 45.5% 54.5%
> .05

– 50.6% 49.4%
Cerebral Vascular Accident

+ 50.0% 50.0%
> .05

– 50.0% 50.0%
Hypothyroidism

+ 62.5% 37.5%
> .05

+ 48.9% 51.1%
Statin Consumption

+ 45.8% 54.2%
> .05

– 53.8% 46.2%
Erythropoietin Consumption

+ 51.7% 48.3%
> .05

– 38.5% 61.5%
Age

˂ 60 years 49.0% 51.0%
> .05

≥ 60years 51.0% 49.0%

Table 3. Association Between Mean Platelet Volume (MPV) 
Level and Background Parameters
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values of inflammatory and nutritional parameters. 
A prospective study by Verdoia et al. revealed 
the association between higher mortality rate and 
increased MPV level. Lokesh et al. reported that 
the platelet parameters in hemodialysis patients 
are less than in the controlled population, which 
made the clinical utility of these indices doubtful.2 
Moreover, higher MPV was related with increased 
risk of cardiovascular morbidities and mortality 
rate.19 The association between systemic diseases 
and MPV was evaluated in our study. Since MPV is 
an inexpensive and feasible laboratory index, it has 
been assessed in many studies and the association 
of this parameter with other cardiovascular risk 
factors has been widely investigated. In our study, 
only IHD had an association with higher MPV 
level (P < .05).

Although, many studies have assessed the MPV 
role in thromboembolism and its association with 
cardiovascular diseases, there are limited numbers 
of studies that have investigated the association of 
MPV with nutritional and inflammatory factors. 
Nasri et al. showed a reverse correlation between 
MPV and CRP level.16 Bilen et al. reported higher 
ESR and CRP levels in hemodialysis patients that 
were not statistically significant.31 In present study 
there was no significant association between ESR, 
CRP with MPV level.

In our study, we assessed various nutritional 
and inflammatory markers such as ESR, CRP, 
transferrin, albumin, ferritin, uric acid, BUN, Cr, 
TG, and cholesterol. Despite the hypothesis that 
inflammation has impacts on platelet size,38 none of 
the nutritional markers showed association with the 
MPV level in our study. Among all the inflammatory 
markers that were assessed in current study, the 
only marker which was associated with MPV 
level after adjustment for the age was transferrin. 
Patients with higher MPV levels had significantly 
lower levels of transferrin. We could not find any 
association between FBS and HbA1C with MPV. 
CRP level is a predictor for mortality and morbidity 
in dialysis patients,15 However in our study, we 
found no statistically significant association. This 
study has some limitations, mainly due to the small 
sample size and not considering the duration of 
hemodialysis as a probable confounding factor.

In conclusion, according to our result, there 
was no association between inflammatory and 
nutritional factors with MPV levels in hemodialysis 

patients except for transferrin. Due to the association 
between ischemic heart disease and MPV, preventive 
approaches in hemodialysis patients would be 
beneficial to decrease the burden of the problem. 
However, further studies with a larger sample 
size are required to attain more definite results.
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