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Abstract

Objectives: To investigate the association between platelet values and COPD severity using linear variables in order to 
better explain and explore these correlations.

Methods: This is a cross-sectional study performed with patients from the ABC Medical School Pulmonary Rehabil-
itation Outpatient Clinic, male or female, over 40 years of age with previous COPD diagnosis. The following clinical 
data was collected: serum platelet count and mean platelet volume, spirometric parameters and the responses from St. 
George’s Respiratory Questionnaire, which is an instrument designed to measure the impact on overall health, daily life, 
and perceived well-being in patients with COPD. 

Results: Transversal analysis of data revealed a moderate correlation between platelet number and post-bronchodilator 
Tiffeneau index (p = 0.031), with effect size of 37.55%. Also, an association tendency was shown between the number of 
severe or unpleasant respiratory events in the last three months and higher values of MPV (p = 0.085), with effect size of 
29.20%.

Conclusion: The systemic and hypoxemic inflammatory condition established in COPD has an influence on megakary-
iocytopoesis, promoting an increase in platelet turnover and MPV. Since MPV is a marker of platelet activation and 
responds to the same stimulus that lead to thrombocytosis, it can be a more sensitive index than platelet count, and thus 
can be used as an early marker of lung severity. Based on our results, we can infer that COPD, likely by means of the in-
flammatory pathways involved, may impact platelet counts and MPV values. That seems to be especially true for patients 
with better response to bronchodilators, which favors the hypothesis of inflammatory involvement.
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Introduction

Chronic Obstructive Pulmonary Disease (COPD) is a respiratory illness, typically determined by a progressive and irreversible 
obstruction of the airflow from the lungs. This disease is related to long-term exposure and inhalation of toxic particles or gas-
es, frequently caused by tobacco smoking [1]. According to the Cancer National Institute from Brazil, between 85% and 90% of 
all deaths among COPD patients can be attributed to cigarette smoking [2]. COPD natural course is characterized by recurrent 
exacerbation episodes, in which the respiratory symptoms become more intense than the usual day-to-day variation, including 
dyspnea, coughing and wheezing [3]. 

Recent studies indicate a potential association between higher serum platelet count and COPD exacerbation episodes [4-8]. In ad-
dition, it has been shown that not only the serum count, but also platelet’s activation is increased in patients with this lung disease, 
being even more intense during exacerbation episodes [9]. This repercussion contributes to inflammatory reaction amplification, 
hypercoagulation status and also promotes tissue injuries [9]. 

Indeed, Fawzy et al. executed two observational multicenter studies (SPIROMICS and COPDGene), in which they found that 
thrombocytosis was related to higher probability of prior exacerbation episodes and more aggressive respiratory symptoms sug-
gesting that serum platelet count could be used as a biomarker to evaluate moderate and severe symptoms among COPD patients 
[4]. 

On the other hand, recent experimental studies have shown that the lungs may be a reservoir of hematopoietic progenitor cells and 
the site of platelet formation [10,11], suggesting that chronic lung diseases could lead to thrombocytopenia. In view of this hypoth-
esis, Skoczynski et al. performed a controlled retrospective study, seeking to define the influence of the advanced COPD stage on 
the platelet count. However, it did not find differences between COPD patients and the control group [12].

As seen, the references are controversial and uncertain. Although Fawzy et al. has found a positive correlation between thrombo-
cytosis and the severity of COPD, this effect is contradicted by smaller studies. Even more so, by adopting a categorical cut-off at 
350.000 platelets, the effect size is harder to measure. Therefore, the present study has the aim to investigate the association between 
platelet values and COPD severity using linear variables, and including the mean platelet volume in the analysis, in order to better 
explain and explore these correlations.
 

Materials and Methods

Study design

This is a cross-sectional study approved by the Human Research Ethics Committee of the ABC Medical School, located in the city 
of Santo André – São Paulo, Brazil (protocol number: 3.373.764). 

Patients enrolled in the study were selected from the ABC Medical School Pulmonary Rehabilitation Outpatient Clinic. Consecu-
tive patients were included if they fulfilled the following criteria: male or female patients over 40 years of age with previous COPD 
diagnosis in accordance with the Global Initiative for Chronic Obstructive Lung Disease criterion of FEV1/FVC < 0.70 after bron-
chodilator use. Patients were excluded if they had any other respiratory disease. All participating volunteers gave written informed 
consent, in accordance with Brazilian National Health Council Resolution 466/12.

Data collection

The following clinical data was collected: a blood sample, a spirometry and the responses from St. George’s Respiratory Question-
naire (SGRQ).
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Patients who had previously taken a blood sample for any reason, reported on the prior three months, could bring the result to 
account for the study. Otherwise, they had to perform a new blood collection at the ABC Medical School laboratory during the 
course of this research. From this laboratory examination, data collected were: serum platelet count and mean platelet volume 
(MPV). The plateletgram was performed by automation and confirmed with peripheral blood smear.

Regarding the spirometry, it was performed with the “PDS Ferraris Respiratory Koko-Trek Spirometer” by a pulmonary physio-
therapist from the ABC Medical School Pulmonary Rehabilitation Outpatient Clinic. The bronchodilator used in the test was 
salbutamol sulfate, at a dose of 400mcg.

The forced expiratory volume during the first second (FEV1) and forced vital capacity (FVC) ratio pre- and post-bronchodilator 
(BD) values were collected from the Outpatient Clinic data of those who had exams reported between January 2019 and January 
2020. The others had to do a new spirometry during the course of this study. It is important to note that this ratio, also known as 
Tiffeneau index, is a spirometric parameter that represents the proportion of a patient's vital capacity that they are able to expire in 
the first second of forced expiration, used in the diagnosis of obstructive and restrictive lung disease.  

Finally, as the St. George’s Respiratory Questionnaire (SGRQ) is an assessment tool for COPD evaluation, some of the volunteers 
had already responded to it in the previous three months, of whom the responses were collected from the Outpatient Clinic data. 
For those who had not recent responses, it was applied during the study. It is important to stress that this questionnaire is signifi-
cant as a disease-specific instrument designed to measure the impact on overall health, daily life, and perceived well-being in pa-
tients with obstructive airway disease. The questionnaire consists of 50 items, divided into two parts: the first one questions about 
symptoms’ frequency and severity and the second takes into account the impact of the disease on daily activities. The total score 
ranges from 0 to 100, with higher scores indicating more respiratory limitations. Besides the final score, this study emphasized the 
fifth item of the first part of the questionnaire, which investigates the number of serious or very unpleasant respiratory events in 
the past three months. 

Statistical Methodology

Primarily, FEV1/FVC pre- and post-BD values were correlated with serum platelet count and MPV. Variables were previously 
mathematically tested for normality by the Saphiro-Wilk test and graphically by plotting histograms. Then, correlation tests were 
selected depending on the characteristics of the variable: Pearson’s linear correlation was chosen for parametric variables and 
Spearman’s test for nonparametric variables, both represented in percentage values and linear regression graphs. 

Subsequently, serum platelet count and MPV were correlated with SGRQ final score and also with the number of serious or very 
unpleasant respiratory events in the past three months. As the SGRQ final score resulted in a bimodal distribution, Spearman’s was 
the correlation test of choice to evaluate this nonparametric variable, and the graphical representation was performed in scatter 
plots. The same correlations were specifically done with the number of serious or very unpleasant respiratory events in the past 
three months. For the purposes of this analysis, this variable was understood not as a categorical variable, but as a discrete variable. 
This is because the relation between them is mathematically equivalent. Thus, it was decided to keep using Spearman’s test, given 
its greater suitability for discrete variables. Finally, the graphical representation was performed by box-plot graphs. 

Study Limitations

It is important to notice that platelet levels undergo significant variations with comorbidities, anthropometric and genetic charac-
teristics. On the other hand, MPV appears to be less sensitive to these factors. Besides that, the small number of patients not only 
limits the ability to measure statistical significance, but can also cause accidental selection bias, since the study was performed 
with convenience sampling. Furthermore, the limited number of patients makes it difficult to perform multivariate techniques and 
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more refined statistical modeling to assess nonlinear correlations and the import of other variables on the association. Finally, the 
methodology here implemented was chosen to better explore data, but correlation based approaches do not infer causality, so our 
results need to be interpreted in light of the previous literature.

Results

A total of 38 patients were recruited and informed about the objectives of this study, as well as its risks, benefits and rights as vol-
unteers. All of them agreed to participate and signed the Informed Consent Form. Of the 38 patients, eight brought blood count 
results without the MPV value, and five did not undergo spirometry. Population demographics are exposed in Table 1.

Male 21 (55,26%)
Female 17 (44,73%)

Age (average - years) 68,3 (58 – 86)
Smokers 2 (5,25%)

Ex-Smokers 34 (89,47%)
Non-Smokers 2 (5,25%)

Cigarettes Smoked (average - packs. year) 51,5 (12 - 150)
SGRQ Total Score (average - points) 29,1 (8 – 57)

Platelet count (average – mm3) 240,4 x 103 (151 – 370 x 103)
MPV (average – fL) 10,3 (9,0 – 11,8)

Table 1: Demographic data

The correlation between serum platelet count and FEV1/FVC post-BD (graph 2) was statistically significant (p = 0.031), with effect 
size of 37.55%. However, the same was not observed in the correlation between serum platelet count and FEV1/FVC pre-BD (graph 
1), which resulted in 24.1% (p = 0.117). The correlations between MPV and Tiffeneau index pre- and post-BD (graphs 3 and 4) 
resulted in 4.5% (p = 0.837) and 12.24% (p = 0.545), respectively.

From Spearman’s test result, the correlation between SGQR total score and serum platelet count (graph 5) presented coefficient of 
-0.064 (p = 0.7), and between SGQR total score and MPV (graph 7) presented coefficient of 0.292 (p = 0.15). Moreover, the correla-
tion between the number of serious or very unpleasant respiratory events in the past three months and serum platelet count (graph 
6) presented a coefficient of 0.06 (p = 0.722). Lastly, the correlation between the number of serious or very unpleasant respiratory 
events in the past three months and MPV (graph 8) presented a coefficient value of 0.292 (p = 0.085).
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Discussion

From the cross-sectional analysis of data, it was found a moderate correlation between serum platelet count and post-BD Tiffene-
au index. This suggests that an increased number of platelets was shown in patients with higher FEV1/FVC post-BD. In addition, 
there was an association tendency between increased number of severe or unpleasant respiratory events, in the last three months, 
measured by SGRQ, and higher values of MPV, resembling a logarithmic curve association trend.

Systemic inflammatory process, inherent to COPD, promotes pro-inflammatory cytokines production, mainly Interleukin 6 (IL-6) 
[13,14]. It’s up-regulation has an important influence on megakaryocytosis, as IL-6 plays as a relevant stimulus on thrombopoietin 
production, leading to the production of a larger number of platelets [13]. This cytokine also favors an increase in the ploidy of 
megakaryocytic nuclei and an increase in platelets’ cytoplasm volume [13].

In face of a pro-inflammatory condition, there is also an increase in MPV due to the intense stimulus to intracellular synthesis 
of coagulation factors, cytokines, and degranulation of granules [13]. Therefore, MPV must be considered a platelet activation 
marker, suggesting that, in COPD patients, circulating platelets are more active and also have greater thrombotic potential [15]. 
Effectively, in a prior study conducted by Cui H. et al., MPV was higher in male and elderly COPD patients compared to controls, 
and it was even higher in those with more severe degrees of bronchial obstruction, verified by lower FEV1 values. Thus, it suggested 
that MPV can be used as an early marker of pulmonary severity in this group of patients [16].

Evidence points to a possible utility in using platelet levels as markers of clinical interest in COPD and also potentially guiding 
therapeutic approaches [4,5]. Harrison M. et al demonstrated higher rates of mortality in COPD patients with thrombocytosis 
after the first exacerbation episode, and also evidenced an improvement of this trend with the use of anti-aggregation drugs [5]. 
In agreement with this, in the present study, the SGRQ application showed a trend towards a greater number of exacerbations, 
therefore, greater disease severity and impact on quality of life, with higher MVP values. This may be a reflection of the association 
between increased platelet parameters and higher degrees of respiratory severity.

It is important to notice that MPV is related not only to the same stimulus that leads to thrombocytosis, but also to degranulation, 
coagulation and platelet hyperactivity. That said, MPV can be considered a more sensible parameter than serum platelet count in the 
context of COPD. This may explain its better correlation with the number of exacerbations, potentially preceding spirometric changes.

Finally, as seen in this study, patients with higher platelet count may respond better to the bronchodilator effect. In face of an 
increased number of platelets, it can be assumed that, in these cases, disease’s pathophysiology may have a greater inflammatory 
background, which consequently leads to a more intense stimulation to platelets’ production. Besides that, the inflammatory envi-
ronment results in greater smooth muscle constriction in the lungs, thus being more sensitive to the bronchodilator effect. 

Conclusion

Based on our results, we can infer that COPD, likely by means of the inflammatory pathways involved, may impact platelet counts 
and MPV values. That seems to be especially true for patients with better response to bronchodilators, which favors the hypothesis 
of inflammatory involvement. In this way, this study aims to discuss the trends observed and to expose our understanding of them, 
guiding further studies on the field.

Acknowledgements

This paper and the research behind it would not have been possible without the exceptional support from all employees who work 
in the ABC Medical School Pulmonary Rehabilitation Outpatient Clinic. 



Annex Publishers | www.annexpublishers.com                    
 

Volume 2 | Issue 1

7           
 

Journal Respiratory Diseases & Treatment

References

1. Sociedade Brasileira de Pneumologia e Tisiologia (2004) II Consenso Brasileiro sobre Doença Pulmonar Obstrutiva Crônica - 
DPOC. J Bras Pneumol 30: 1-52.

2. Rabahi MF (2013) Epidemiologia da DPOC: Enfrentando Desafios Epidemiology of COPD: Facing Challenges. Pulmão RJ 22: 
4-8. 

3. Ko FW, Chan KP, Hui DS, Goddard JR, Shaw JG, et al. (2016) Acute exacerbation of COPD. Respirology 21: 1152-65. 

4. Fawzy A, Putcha N, Paulin LM, Aaron CP, Labaki WW, et al. (2018) Association of thrombocytosis with COPD morbidity: The 
SPIROMICS and COPDGene cohorts. Respir Res 19: 1-9. 

5. Harrison MT, Short P, Williamson PA, Singanayagam A, Chalmers JD, et al. (2014) Thrombocytosis is associated with increased 
short and long term mortality after exacerbation of chronic obstructive pulmonary disease: A role for antiplatelet therapy? Thorax 
69: 609-15. 

6. Muñoz-Esquerre M, Ferreiro JL, Huertas D, Marcano AL, López-Sánchez M, et al. (2018) Impact of acute exacerbations on pla-
telet reactivity in chronic obstructive pulmonary disease patients. Int J COPD 13: 141-8. 

7. Białas AJ, Pedone C, Piotrowski WJ, Incalzi RA (2017) Platelet distribution width as a prognostic factor in patients with COPD 
- pilot study. Int J COPD 12: 2261-7. 

8. Tőkés-Füzesi M, Ruzsics I, Rideg O, Kustán P, Kovács GL, et al. (2018) Role of microparticles derived from monocytes, endothe-
lial cells and platelets in the exacerbation of COPD. Int J COPD 13: 3749-57. 

9. Sin DD (2014) The devastating power of platelets in COPD exacerbations: Can aspirin save lives in COPD? Thorax 69: 603-4. 

10. Lefrançais E, Ortiz-Muñoz G, Caudrillier A, Mallavia B, Liu F, et al. (2017) The lung is a site of platelet biogenesis and a reser-
voir for haematopoietic progenitors. Nature 544: 105-9. 

11. Lefrançais E, Looney MR (2019) Platelet biogenesis in the lung circulation. Physiology 34: 392-401. 

12. Skoczyński S, Krzyżak D, Studnicka A, Ogonowski M, Tobiczyk E, et al. (2019) Chronic obstructive pulmonary disease and 
platelet count. Adv Exp Med Biol 1160: 19-23. 

13. Korniluk A, Koper-Lenkiewicz OM, Kamińska J, Kemona H, Dymicka-Piekarska V (2019) Mean platelet volume (MPV): New 
perspectives for an old marker in the course and prognosis of inflammatory conditions. Mediators Inflamm, Brazil. 

14. Barnes PJ (2017) Cellular and molecular mechanisms of asthma and COPD. Clin Sci 131: 1541-58. 

15. Oh GH, Chung SP, Park YS, Hong JH, Lee HS, et al. (2017) Mean platelet volume to platelet count ratio as a promising predictor 
of early mortality in severe sepsis. Shock 47: 323-30. 

16. Cui H, Liu L, Wei Z, Wang D, Hu Y, et al. (2012) Clinical value of mean platelet volume for impaired cardiopulmonary function 
in very old male patients with chronic obstructive pulmonary disease. Arch Gerontol Geriatr 54.



Annex Publishers | www.annexpublishers.com                    
 

Volume 2 | Issue 1

Journal Respiratory Diseases & Treatment
 

8

Submit your next manuscript to Annex Publishers and 
benefit from:

                                    Submit your manuscript at
              http://www.annexpublishers.com/paper-submission.php

→  Easy online submission process
→  Rapid peer review process

→  Open access: articles available free online
→  Online article availability soon after acceptance for Publication

→  Better discount on subsequent article submission
→  More accessibility of the articles to the readers/researchers within the field


