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 Mean platelet volume (MPV) had been linked to prognosis in many studies. 

It is widely available in daily clinical practice and has minimal economic 

burden. Previous adult study reported that the MPV to platelet count 

(MPV/platelet) ratio is superior to the MPV alone in predicting mortality in 

certain condition. To analyse the association between MPV/platelet ratio 

and mortality in critically ill children. A prospective cohort study was 

conducted on patients admitted to pediatric intensive care unit (PICU). 

Platelet indices were measured on the first and third day of PICU 

admission. Mortality during PICU admission were recorded. 80 subjects 

were recruited. MPV/platelet ratio on day 3 were statistically different 

between survivors and non-survivors group [ 3.8 (0.06-63.1) vs 7.5 (1.49-

36.2), p = 0.037]. Increased MPV/platelet ratio on day 3 was associated 

with higher mortality (p=0.048), while increased MPV alone was not 

(p=0.693). Multivariate analysis showed that increased MPV/platelet ratio 

on day 3 (OR=5.8 (95% CI 1.25-27.30), p= 0.025) was one of independent 

predictor factors of mortality. Increased MPV/platelet ratio on day 3 was 

significantly associated with higher mortality. Clinical application of 

MPV/platelet ratio as prognostic predictor in critically ill children needs 

further study. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Mortality in critically ill patient is still high and it is important to detect those who are at high risk for lethal 

outcome. Various scoring systems are used to determine the clinical course with less invasive method and to 

predict the risk of mortality in ICU patients. Recently, some readily available parameters, originated from 

routine complete blood count (CBC), have been investigated as potential biomarkers with mixed results and 

no consensus so far regarding its accuracy and clinical usefulness [1], [2]. 

 

Currently, many physicians have shown interest in platelet indices, particularly the platelet volume, because 

it may reflect the platelet function better than the platelet count itself [3]. Previous studies found that the mean 
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platelet volume to platelet count (MPV/platelet) ratio were significantly higher in nonsurvivors [2], [4], [5] 

and moreover, other previous adult studies reported that the MPV/platelet ratio is superior to the MPV alone 

in predicting mortality [6], [7]. Platelet indices are widely available and low cost, since they are already 

included by automated hematology analyzers in routine full blood examination. The aim of this study is to 

analyse the association between MPV/platelet ratio and mortality in critically ill children. 

 

2. Methods 

A cohort study was conducted at Haji Adam Malik Hospital Medan, Indonesia on May to November 2020. 

Patients admitted to pediatric intensive care unit, aged 1 months to 18 years old were recruited. Platelet indices 

were measured on first and third day of PICU admission. We also recorded PELOD-2 score on the admission 

day. Mortality during PICU admission were recorded. Patients with malignancy, history of blood transfusion 

within 3 months before admission, platelet dysfunction disorder (ie; idiophatic thrombocytopenia purpura) 

and immunodeficiency disease were excluded. 

 

Bivariate analysis using Mann Whitney-U-test or Independent T- test were performed to compare parameters 

between survivors and non-survivors group. Multivariate analysis was performed using logistic regression. P 

< 0.05 was considered as significant. Data processing was carried out with Statistical Package for Social 

Science (SPSS) version 26. 

 

3. Results 

Among 80 subjects recruited, 46 (57.5%) children were boys. Median value of PELOD-2 score was 3 (0-14).  

Characteristics of subjects were shown in Table 1. 

 

MPV/platelet ratio on day 3 of PICU admission were statistically different between survivors and non 

survivors group [3.8 (0.06-63.1) vs 7.5 (1.49-36.2), p = 0.037], but there was no statistically significant 

difference on day 1 of admission [3.63 (0.08-32.4) vs 2.8 (1.1-16.4), p = 0.289]. MPV value at PICU 

admission were statistically significant lower in survivor group than non-survivor group [9.2 (0.13-11.10) vs 

10.1 (7.8-33) p = 0.037]. Increased MPV/platelet ratio on day 3 was significantly associated with higher 

mortality, while increased MPV alone did not show significant association (Table 2). 

 

Multivariate analysis using logistic regression showed that PELOD-2 score on admission (OR=1.3 (1.10-

1.55), p= 0.003) and increased MPV/platelet ratio on day 3 (OR=5.8 (1.25-27.30, p= 0.025) were independent 

predictor factors of mortality. 

 

4. Discussion 

Platelet plays important role in hemostatic system dysfunction and immunoinflammatory response. Secretory 

granules in platelet are related to cell reactivity in hemostatic regulation.  Platelet with higher MPV may have 

more granules and larger surface area, and this is associated with their activation [2]. A relatively larger MPV 

with a low platelet count might be a sign of increased platelet activity and aggregation [6]. 

 

Previous study on septic children found that MPV value had positive correlation with PELOD-2 score and 

could be a predictor of mortality, with a better prediction value on 72 hours after sepsis was diagnosed [8]. 

Other study on septic children also showed that patients who had high MPV levels at admission and whose 

MPV levels increased during follow up had higher risk of mortality [9]. Our previous study on critically ill 

children found that the difference between MPV on days 1 and 3 (∆MPV) significantly correlated with the 

change of PELOD-2 score [10]. A study on adult critically ill patient also reported that an increase in MPV 

after admission to an ICU is independently associated with higher hospital mortality, [11] while study by [3] 
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suggested that initial values of MPV might not be used as a prognostic marker of mortality in critically ill 

patients but subsequent MPV might be useful. In this study, bivariate analysis showed that the first day MPV 

had statistically significant association with mortality, but our multivariate analysis showed that the first day 

MPV was not independent predictive factors of mortality. 

 

A preliminary report of study in cardiac surgical patients showed that among platelet indices, the 

MPV/platelet ratio reflects the best metabolic status of platelets. The study chose the content analysis of 

malondialdehyde, a product of thromboxane synthase and the marker of lipid peroxidation, oxidative stress 

and redox imbalance, to assess the metabolic activity of platelets [12]. 

 

Similar to our finding, a study on adult sepsis reported that MPV or platelet count alone did not predict 28-

day mortality, but the MPV/platelet ratio at ED admission and on day 1 is a promising prognostic marker for 

mortality in patients with severe sepsis, [7] while other adult study reported that both MPV and the MPV/P 

ratio are predictors of mortality in sepsis [13]. 

 

A case control study of in-hospital pediatric mortality reported that MPV/ Platelet count were risk factors for 

mortality with an odds ratio of 3.45, [14] while recently reported adult study on sepsis found MPV/platelet 

ratio at days 1, 2 and 3 were independent predictor factors of mortality with hazard ratio of 2.38, 2.15, 4.43, 

respectively [13]. We found that increased MPV/platelet ratio on day 3 had odds ratio of 5.8, a higher value 

compared to those previous study. 

 

Platelet indices are already included by automated hematology analyzers in routine full blood examination. 

Therefore, MPV/platelet ratio is widely available in daily clinical practice and has minimal economic burden. 

This study results suggested that MPV/platelet ratio could be beneficial as prognostic marker in critically ill 

children, especially in limited-resources setting. 

 

There are some limitations of our study. This study did not evaluate the underlying disorder of subjects 

admitted to PICU, such as sepsis, which could have more specific pathophysiology regarding platelet indices.  

 

Table 1. Characteristic of subjects 

Variable n = 80 

Age (years); median (min-max) 

Sex; n(%) 

   - Boys 

   - Girls 
PELOD-2 score; median (min-max) 

Mortality; n(%) 

7.6 (0.08-17.8) 

 

46 (57.5) 

34 (42.5) 
3 (0-14) 

                   24 (30) 

 

Table 2. Comparison of parameters between survivor and non-survivor subjects. 

Variable Survivor 

Median (min-max) 

Non Survivor 

Median (min-max) 

P 

Age (years) 7.1 (0.08-17.83) 6.5 (0.08-17.83) 0.585 

PELOD-2 score 3 (0-11) 5 (0-14) 0.012 

MPV1 9.2 (0.13-11.10) 10.1 (7.8-33) 0.037 

MPV3 9.6 (0.02-31.6) 9.8 (5.1-11.8) 0.316 
Platelet1 

Platelet3; Mean (SD) 

MPV/platelet ratio1 

MPV/platelet ratio3 

276.500 (33.000-626.000)  

288071.4 (158946.97) 

3.63 (0.08-32.4) 

3.8 (0.06-63.1) 

367000 (107000-799000)  

257166.7 (153464.53) 

2.8 (1.1-16.4) 

7.5 (1.49-36.2) 

0.186 

0.849 

0.289 

0.037 
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Increased MPV on day 3; n (%) 

 Yes 

 No 

Increased MPV/platelet ratio on day 

3; n (%) 

 Yes 

 No 

 

33 (58.9) 

23 (41.1) 

 

 

34 (63) 

22 (84.6) 

 

13 (54.2) 

11 (45.8) 

 

 

20 (37) 

4 (15.4) 

0.693 

 

 

0.048 

 

5. Conclusion 

Increased MPV/platelet ratio on day 3 is significantly associated with higher mortality. Clinical application 

of MPV/platelet ratio as prognosis predictor in critically ill children needs further research. 

 

6. Acknowledgement 

This study is funded by Universitas Sumatera Utara. The fund is under the research grant Talenta USU of 

Year 2020 Contract Number: 173/UN5.2.3/PPM/SPP-TALENTA USU2020, date; 28th April 2020. 

 

7. References 

[1] Karagoz I. Does hemogram biomarkers predict mortality in intensive care population? Exp Biomed 

Res 2019; 2(4):163-8. 

 

[2] Djordjevic D, Rondovic G, Surbatovic M, et al. Neutrophil-to-lymphocyte ratio, monocyte-to-

lymphocyte ratio, platelet-to-lymphocyte ratio, and mean platelet volume- to-platelet count ratio as 

biomarkers in critically ill and injured patients: which ratio to choose to predict outcome and nature of 

bacteremia? Mediators Inflamm. 2018, doi.org/10.1155/2018/3758068. 

 

[3] Tajarernmuang P, Phrommintikul A, Limsukon A, Pothirat C, Chittawatanarat. The Role of Mean 

Platelet Volume as a Predictor of Mortality in Critically Ill Patients: A Systematic Review and Meta-Analysis. 

Crit Care Res Pract. 2016;2016:4370834. http://dx.doi.org/10.1155/2016/4370834 

 

[4] Azab B, Torbey E, Singh J, et al. Mean platelet volume/platelet count ratio as a predictor of long-

term mortality after non-ST-elevation myocardial infarction. Platelet 2011;22(8):557-66. 

 

[5] Cho J, Lee S, Uh Y, Lee J. Usefulness of mean platelet volume to platelet count ratio for predicting 

the risk of mortality in community- acquired pneumonia. Arch Med Sci. 2020;16(6):1327-35. 

 

[6] Sayed SZ, Mahmoud MM, Moness HM, Mousa SO. Admission platelet count and indices as 

predictors of outcome in children with severe Sepsis: a prospective hospital-based study. BMC Pediatrics. 

2020;20:387 https://doi.org/10.1186/s12887-020-02278-4. 

 

[7] Oh GH, Chung SP, Park YS, et al. Mean platelet volume to platelet count ratio as a promising 

predictor of early mortality in severe sepsis. Shock 2017; 47(3):323-30. 

 

[8] Puspitasari R, Saragih RAC, Mutiara E, Lubis M. Correlation of mean platelet volume with PELOD-

2 score as a prognostic factor of sepsis in children. Pediatr Crit Care Med. 2018;19(6S):36.  

 

[9] Isguder R, Ceylan G, Agin H, et al. Increased mean platelet volume in children with sepsis as a 

predictor of mortality. Turk J Pediatr 2016; 58: 503-11. 

 

https://www.teikyomedicaljournal.com/


ISSN: 03875547 

Volume 45, Issue 06, August, 2022 

  

6753 
 

[10] Yanni GN, Saragih RAC. Platelet Profile as Prognostic Factor in Critically ill Children. Open Access 

Maced J Med Sci. 2020;8(B):966-8. 

 

[11] Perek B, Komosa A, Olasińska-Wiśniewska A, Puślecki, Jemielity M, Lesiak M, et al. Mean platelet 

volume-to-platelet count ratio after elective cardiac surgical procedures is superior in reflecting platelets 

metabolic hyperactivity compared to other routine morphological platelet indices: A preliminary report. 

Cardiol J. 2021 Nov 17. doi: 10.5603/CJ.a2021.0150. Epub ahead of print. PMID: 34787889. 

 

[12] Zampieri FG, Ranzani OT, Sabatoski V, et al. An increase in mean platelet volume after admission 

is associated with higher mortality in critically ill patients. Ann Intensive Care. 2014;4:20.  
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