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INTRODUCTION 

Chronic obstructive pulmonary disease (COPD) is estimated to affect greater than 5% of 

the adults and with a progressively rising rate of morbidity and mortality. As it is 

estimated, COPD will be the third leading cause of death worldwide by 2023,. COPD is a 

great financial burden upon health systems, primarily because of its acute exacerbations 

which require hospitalization. COPD is mainly characterized by restricted airflow, which 

is a result of inflammation as well as the remodeling of the airways COPD is 

characterized by both systemic as well as pulmonary inflammation. During an acute 

exacerbation, the inflammatory pathways are unregulated to a greater extent and may also 

precipitate acute cardiovascular events. COPD is also associated with low-grade systemic 

inflammation as obvious from increased total leukocyte count, acute phase proteins like 

C-reactive protein (CRP), and inflammatory cytokines. Platelet parameters like platelet 

count, Mean platelet volume (MPV) and platelet distribution width (PDW) are markers of 

platelet activation. Increased MPV is associated with many vascular diseases, like 

peripheral, cerebrovascular disease, and coronary artery disease. Studies have reported 

elevated platelet count and decreased MPV in COPD patients. In contrast, other stated 

that a high MPV predicts impaired pulmonary and cardiac function in elderly COPD 

patients. However, only a few studies have been done showing the relationship between 

MPV and the severity of COPD. Hence our study aimed to establish the role of platelet 

parameters in patients of COPD and to find the co-relation of various platelet parameters 
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with the severity of COPD, need for mechanical ventilation and need recurrent hospital 

admissions. 
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AIMS AND OBJECTIVES 

    1. To Determine Whether Platelet Indices Can Help Predict The Need For Mechanical 

Ventilation In Acute Exacerbation Of Copd. 

2. To Determine The Corelation Between Persistant Elevation Of Platelet Indices And 

Recurrant Hospital Admissions. 

  



4 
 

REVIEW OF LITERATURE 

Chronic obstructive pulmonary disease (COPD) is currently defined as ―a preventable 

and treatable disease with some significant extra pulmonary effects that may contribute to 

the severity in individual patients. Its pulmonary component is characterized by airflow 

limitation that is not fully reversible. The airflow limitation is usually progressive and 

associated with an abnormal inflammatory response of the lung to noxious particles or 

gases‖.Prevalence surveys suggest that up to almost a quarter of adults aged 40 years and 

older have mild airflow obstruction. COPD is presently the fourth leading cause of death, 

but WHO predicts that it will become the third leading cause by 2030;Chronic 

obstructive pulmonary disease (COPD) was the third leading cause of mortality in 2016 

and was responsible for an estimated 3 million deaths worldwide that year, representing a 

vast global problem. 

Definition  

The definitions for COPD exacerbations vary, but the most com- monthly used 

definitions are either symptom-based or event-driven. The Global Initiative for Chronic 

Obstructive Lung Disease (GOLD) 2020 report defines COPD exacerbations as acute 

worsening of respiratory symptoms that require additional treatment, with dyspnea 

recognized as the key symptom. Other characteristics may include increased airway 

inflammation, mucus production, gas trapping, sputum purulence and volume, cough and 

wheeze. Since no diagnostic test is available in routine clinical practice, a COPD 

exacerbation is diagnosed when other causes of symptom changes in patients with COPD 
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have been excluded. The severity of COPD exacerbations can be defined as mild, 

moderate, or severe based on the treatment required and on whether hospitalization is 

needed. A mild COPD exacerbation is a worsening of symptoms that can be managed by 

treatment with short-acting bronchodilators only, although some definitions do not 

include a requirement for treatment. Moderate COPD exacerbations require treatment 

with antibiotics and/or oral corticosteroids. Severe COPD exacerbations require 

hospitalization or emergency room visits, and patients may also have acute respiratory 

failure, which can be life- threatening. The definition of COPD exacerbation severity 

should not be confused with the definition of COPD severity, which is classed as mild-to-

very severe based on airflow limitation. 

Triggers 

respiratory infections 

 Bacteria  

 Fungi 

 Viruses 

outdoor temperature  

air pollution 

Additional independent risk factors for patients experiencing frequent exacerbations (≥2 

per year) have been reported; 

(i) demographic characteristics (such as being female); 



6 
 

(ii) disease characteristics (increased dyspnea, reduced lung function, poorer quality of 

life, and prior exacerbations [strongest association]); 

(iii) comorbidities (such as cardiovascular events, depression, and a history of 

gastroesophageal reflux or heartburn); 

(iv) potential biomarkers such as an elevated white blood cell count 

high blood eosinophil counts are an independent risk factor for the occurrence of future 

exacerbations. 

pulmonary artery enlargement (i.e., a ratio of the diameter of the pulmonary artery to the 

diameter of the aorta of > 1, a marker of pulmonary hypertension) has been significantly 

associated with an increased risk of future severe exacerbations. 

patient's exacerbation frequency can vary from year to year . 

The incidence of exacerbations is ~2-fold higher in the winter versus the 

summer,potentially due to an increased prevalence of respiratory viral infections . 

However, no plasma or serum protein bio- marker has been shown to be independently 

predictive of the occurrence of COPD exacerbations across different patient cohorts . 

Pathophysiology 

The principal feature of COPD is limitation of airflow that is not fully reversible. 

Remodelling of the small- airway compartment and loss of elastic recoil by 

emphysematous destruction of parenchyma result in progressive decline of FEV1, 
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inadequate lung emptying on expiration, and subsequent static and dynamic 

hyperinflation. At the pathological level, exposure to smoke leads to infiltration of the 

mucosa, submucosa, and glandular tissue by inflammatory cells. Increased mucus 

content, epithelial-cell hyperplasia, and disturbedtissue repair with wall thickening in the 

small conducting airways are cardinal features of COPD  This progressive narrowing, 

obliteration, and even removal of the terminal bronchioles is accompanied by 

emphysema, which typically starts in the respiratory bronchioles.The mechanisms that 

lead to thickening of the small-airway walls and destruction of lung tissue are far from 

understood,23 but they are likely to be multifactorial pathobiological processes that are 

interacting on a complex background of genetic determinants, lung growth,14 and 

environmental stimuli Within this framework we discuss the pathogenesis of COPD as a 

progressive immunological disorder. 

Cigarette smoke causes direct injury of airway epithelial cells, which leads to the release 

of endogenous intracellular molecules or danger-associated molecular patterns. These 

signals are identified by pattern-recognition receptors, such as Toll-like receptors 4 and 2 

on epithelial cells, and a non-specific inflammatory response is triggered. Upon the 

release of early cytokines (tumour necrosis factor α and interleukins 1 and 8), 

macrophages, neutrophils, and dendritic cells are recruited to the site of inflammation to 

orchestrate the innate immune response. Proteolytic enzymes and reactive oxygen species 

are released and, if not sufficiently counterbalanced by antiproteases and antioxidant 

factors, further damage will occur. Immature dendritic cells pick up self-antigens released 
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from damaged tissue and foreign antigens from incoming pathogens and present them to 

naive T cells in the draining lymph nodes.Once activated into T-helper-1 cells, these 

antigen-specific CD4 and CD8 cells and antibody-producing B cells are drawn to the 

lungs to neutralise the antigens. As the disease progresses, tertiary lymphoid aggregates, 

including an oligoclonal selection oftheBandTcellsinvolved,developaroundthesmall 

airways.Although the exact nature and function of these aggregates needs to be 

elucidated, adaptive or autoimmune responses are thought to perpetuate the inflammation 

years after smoking cessation. 
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Apart from these basic immunological processes, several other mechanisms might 

contribute to the inflammatory cascade. Tapering of the immune response by regulatory 

T cells protects against uncontrolled inflammation, and reduced populations of these cells 

have been seen in the lungs of patients with COPD.By contrast, the numbers of 

proinflammatory T-helper-17 cells rise,which suggests impaired immune regulation in 

COPD. Pulmonary emphysema and cellular ageing share some features: senescence leads 

to cells becoming non-proliferative but metabolically active, which predisposes 

individuals to increased inflammation, reduced cell regeneration, and carcinogenesis. 

Cigarette smoke and oxidative stress promote senescence. As such, COPD can be 

interpreted as accelerated ageing of the lung, and hence age will increase susceptibility to 

COPD.Finally, cellular apoptosis and matrix destruction are continuously compensated 

for by cellular renewal and matrix repair to maintain lunghomoeostasis.Resident stem 

cells within the lung are activated by epithelial damage43 but cigarette smoke limits 

alveolar repair and dysregulates repair processes involving transforming growth factor β, 

which leads to fibrosis.The underlying molecular signals are poorly understood, but in 

COPD repair mechanisms eventually fail. 

The complexity of the pathogenesis of COPD is reflected in the broad variation of 

clinical phenotypes. Further research is needed to clarify to what extent mechanisms offer 

potential for new targeted interventions. 
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Exacerbations 

The chronic and progressive course of COPD is frequently aggravated by 

exacerbations—short periods (at least 48 h) of increased cough, dyspnoea, and 

production of sputum that can become purulent. Mild exacerbations require increased 

doses of bronchodilators, moderate exacer- bations need treatment with systemic 

corticosteroids, antibiotics, or both, and severe exacerbations frequently necessitate 

admission to hospital. Some patients have no or few exacerbations, whereas others have 

frequent exacerbations. Frequency may increase with increasing severity of COPD.  

Exacerbations reduce quality of life,speed disease progression, and increase the risk of 

death.Because of their impact on the natural history of the disease, a primary goal of 

treatment is to reduce the number of exacerbations. They are diagnosed on the basis of 
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clinical symptoms. No clear biological markers have been identified.The most promising 

biomarker so far is amyloid A in serum. 

Several causes of exacerbations are suggested for patients with COPD, such as heart 

failure, pneumonia, pulmonary embolism, non-adherence to inhaled medication, or 

inhalation of irritants, such as tobacco smoke or particles .the most frequent cause is viral 

or bacterial infection. In patients admitted to hospital for COPD exacerbations, viral 

infections, bacterial infections, or both, were detected in 78% of cases and, more 

importantly, the exacerbations were more severe than those in patients with non-

infectious causes, shown by more marked impairment in lung function and longer times 

in hospital. 

The accepted gold standard for the diagnosis of bacterial causes is the isolation of a 

potentially pathogenicmicro-organism in sputum culture. This method, however, is 

neither sensitive nor specific enough to be accurate. Clinical criteria must, therefore, also 

be taken into account to aid in the decision of whether or not to use antibiotics. The 

presence of green (purulent) as opposed to white 

(mucoid)sputumisoneofthebestandeasiestmethodsof predicting the need for antibiotic 

therapy.Measurement of procalcitonin concentrations in serum has shown promise as a 

guide of whether to use antibiotics,although C-reactive protein has shown better results in 

the pre- diction of response to antibiotic therapy 

An additional difficulty in the identification of microbial causes for COPD exacerbations 

is that a substantial proportion of patients with stable disease have bacterial colonisation 
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in the lower airways. Various species colonise the airways, but Haemophilus influenzae 

is most frequently seen.57 The production of purulent sputum when patients are in a 

stable state indicates colonisation by potentially pathogenic micro-organisms.Colonising 

bacteria pro- mote bronchial and systemic inflammation and release antigens that result in 

bronchial epithelial injury and facilitate the acquisition of new microbial strains, which is 

associated with an increased risk of developing an exacerbation.Strain changes for H 

influenzae, Streptococcus pneumoniae, and Moraxella catarrhalis are associated with 

increased bronchial and systemic inflammation and the development of 

exacerbations.Colonising bacteria can, therefore, accelerate the progression of COPD 

through an increase in the frequency of exacerbations and also through direct injury to the 

lung tissue. 

The type of infecting species depends partly on the severity of the underlying COPD. In 

mild disease,S pneumoniae is predominant, whereas in patients with low FEV1, H 

influenzae and M catarrhalis are more frequently seen. Pseudomonas aeruginosa might be 

seen in patients with severe obstruction, and acquisition of a new strain is associated with 

the development of an exacerbation and colonisation of bronchial epithelium.Disease 

evolution can be worsened without prompt appropriate antibiotic therapyor if a 

multidrug-resistant strain is present. Some of the risk factors associated with P aeruginosa 

infection are summarised  
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Viruses are thought to account for 15–25% of all infective exacerbations, particularly 

human rhinovirus, influenza and parainfluenza viruses, and adenoviruses. Concomitant 

infection with viruses and bacteria are seen in 25% of patients with exacerbations who 

are admitted to hospital.Viral exacerbations are strongly correlated with colds at 

presentation, high frequency of exacerbations, and severe respiratory symptoms during 

exacerbations. Mallia and co-workersused experimental rhinovirus infection in 

individuals with COPD and noted the development of lower-airway respiratory 

symptoms, airflow obstruction, systemic inflammation, and inflammation of the airways. 

A significant correlation was also seen between viral load and concentrations of 
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inflammatory markers. These findings strongly support a causal relation between 

rhinovirus infection and COPD exacerbations. No diagnostic test is available for viral 

exacerbations of COPD. Increased concentrations of interferon-γ-inducible protein 10 in 

serum was useful in one study to identify rhinovirus infection in patients with COPD. 

The presence of fever has also been associated with virus detection during 

exacerbations.Viral infections might facilitate subsequent bacterial infection or increases 

in the numbers of bacteria already colonising the lower airways. Although viral infection 

could be self-limiting, secondary bacterial infection might prolong exacerbations.
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Systemic manifestations and comorbidities 

Although COPD is a lung disease, it is associated with systemic manifestations and 

comorbid conditions. The most common comorbidities are ischaemic heart disease, 

diabetes, skeletal muscle wasting, cachexia, osteoporosis, depression, and lung cancer 

.These comorbidities affect health outcomes, increase the risks of admission to hospital 

and death, and account for more than 50% of use of health-care resources for COPD. 

They also explain why clinical features in patients with COPD do not correlate well with 

FEV1.These chronic diseases can develop in patients with or without COPD, but their 

frequent association with the disorder—certainly with severe disease—suggests common 

risk factors and mechanistic pathways. For instance, cigarette smoking is a major risk for 

COPD and cardiovascular disease, osteoporosis, and lung cancer.Abundant evidence 

shows that physical inactivity, which is frequently observed in people who develop 

COPD, is linked to the major comorbidities.Finally, ageing is a major risk factor 

forchronic diseases. Almost half of all people aged 65 years or more have at least three 

chronic medical disorders,and for COPD in particular a cluster analysis indicated that age 

rather than FEV1 accounted for most of the comorbidities and symptoms. 

One common denominator across comorbidities is systemic inflammation. Increased 

concentrations of circulating cytokines (tumour necrosis factor α and interleukins 6 and 

8), adipokines (leptin, ghrelin), and acute-phase proteins (C-reactive protein, fibrinogen) 

are seen in most of the diseases. Furthermore, all described risk factors have been directly 

linked to the presence of systemic inflammation.In several studies biomarkers of systemic 
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inflammation have been seen in patients with COPD, particularly when disease is severe 

and during acute exacerbations.Whether these systemic markers spill over from the lungs 

into the systemic circulation or merely reflect the proinflammatory state is unclear. 

 

Under-recognition and under-reporting 

Exacerbation recognition and reporting by patients is generally poor. Almost three-

quarters of patients have difficulties with under- standing the term ‗exacerbation‘ , and 

~40% of patients do not immediately take action (e.g., contacting their healthcare 

provider; increasing their medication dose, or taking a different medication; resting; or 
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reducing or stopping smoking) when they experience an exacerbation. Factors that have 

the potential to influence exacerbation reporting include access to healthcare, distance 

from the clinic, availability of personal and public transport, the ability to travel to a 

clinic (for ex- ample, if the patient is on oxygen therapy), and limited resources that may 

prevent general practitioners from making home visits. Unreported COPD exacerbations 

are associated with slower recovery ,and prompt recognition, reporting, and treatment of 

COPD exacerbations reduces the duration of symptoms .Patients who do not report 

COPD exacerbations remain untreated with maintenance or preventive therapies, 

highlighting the fact that defining exacerbations based on the treatment provided may not 

provide a complete picture. Furthermore, exacerbations may not be recognized in patients 

with undiagnosed COPD; for example, a smoker who receives antibiotics or oral 

corticosteroids for the treatment of bronchitis may be experiencing a COPD exacerbation. 

Effect on symptom duration 

Even a single COPD exacerbation has the potential to result in a significant decrease in 

lung function  and an increase in the risk of further exacerbations . Data collected during 

a randomized con- trolled trial showed that patients who had experienced ≥1 exacerbation 

of any severity since their last study visit had a significantly reduced quality of life, 

compared with those who had not experienced an exacerbation . Additionally, in the 2–3 

months following a severe exacerbation, patients were at their greatest risk of suffering 

from an- other exacerbation . Each exacerbation further increased the risk of experiencing 

another event; compared with a first severe exacerbation, the risk of a subsequent severe 
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exacerbation was increased 3-fold following a second severe exacerbation and 24-fold 

following a tenth severe exacerbation . The duration of an exacerbation is also linked to 

an increased risk of further exacerbations and poorer health status in patients with COPD 

exacerbations. Exacerbations in which lung function did not recover were associated with 

viral infection symptoms and an accelerated lung function decline . Together, these 

findings show that even one exacerbation can have harmful effects on the patient and 

highlight the importance of recognizing COPD exacerbations, as prompt treatment may 

decrease symptoms and lung function decline. A key aim in clinical practice should be to 

minimize the rate of exacerbations experienced by patients with COPD. 

Effect on lung function 

COPD exacerbations are associated with accelerated lung function loss, particularly in 

patients with mild airflow limitation and severe exacerbations . Additionally, patients 

who have frequent COPD exacerbations are generally the most symptomatic and have the 

largest decline in lung function .  

Recovery of lung function following an exacerbation can be pro- longed, with findings 

showing that for 25% of exacerbations, lung function does not return to the patients‘ pre-

exacerbation levels 5 weeks after the event, and that for 7% of exacerbations, lung 

function does not return to the patients‘ pre-exacerbation levels after 3 months . 

Therefore, patients should be monitored until they have fully recoveredfrom their COPD 

exacerbation . While a long symptom duration during a COPD exacerbation was 

associated with an increased risk of further exacerbations , a fast recovery in lung 
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function following treatment has been shown to be significantly associated with a lower 

risk for COPD exacerbations. 

Effect on quality of life and physical activity 

COPD exacerbations affect many different factors relating to patient quality of life. As 

expected, patients who experienced frequent exacerbations (≥3/year) had a significantly 

reduced quality of life compared with patients who experienced less frequent 

exacerbations (< 3/year) .   Furthermore, the severity of a COPD exacerbation has been 

shown to correlate with quality of life. Patients who had a recent severe COPD 

exacerbation had higher levels of activity impairment and reduced health-related quality 

of life when compared with those who had a recent moderate COPD exacerbation . 

However, even a mild COPD exacerbation can adversely impact patient health-related 

quality of life. Conversely, a better health-related quality of life has been associated with 

a lower risk for COPD exacerbations . 

A global patient survey revealed that the majority of patients with COPD felt that 

exacerbations prevented them from making plans for the future and impacted daily 

activities such as walking, sleeping, and speaking . Consistent with this, increased 

daytime sleepiness, de- creased total sleep time, decreased sleep efficiency, and levels of 

fatigue have been reported during an exacerbation . In addition, COPD has previously 

been associated with sexual dysfunction in males, particularly erectile dysfunction, with 

most patients dissatisfied with their current and expected sexual function . How COPD 

exacerbations affect sexual functioning has not yet been fully elucidated, but sex 
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hormone levels have been shown to be markedly altered during a COPD exacerbation , 

which may have resulted in sexual dysfunction. 

Hospitalization due to a COPD exacerbation has been shown to result in physical and 

functional impairment in patients, which deteriorates further between discharge from 

hospital and 1 month following the exacerbation . Exercise capacity and muscle strength 

were found to decrease when patients suffered even a moderate COPD exacerbation  and 

reduced physical activity levels were associated with an increased risk of further 

exacerbations and mortality . Additionally, patients with COPD exacerbations may have 

balance impairments that are associated with increased dyspnea and reduced muscle 

strength, which may contribute to the high incidence of falls experienced by these 

patients following hospitalization . 

Hence, a decrease in physical activity levels following a COPD exacerbation can lead to 

reduced muscle strength, resulting in further physical impairment in patients.  

Mortality  

COPD exacerbations have a major impact on mortality . Mortality after a severe 

exacerbation has been found to peak in the first week following hospitalization , and a 

UK national audit in 2014 determined an inpatient mortality rate of 4.3% in patients 

hospitalized for a COPD exacerbation . Furthermore, a meta-analysis of studies that 

followed patients for at least 1.5 years after hospital admission reported a predicted case 

fatality rate of 16%, defined as the ‗excess mortality that results from a COPD 
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exacerbation‘ .In patients with COPD hospitalized for an exacerbation for the first time, 

more than one in five died within 1 year of discharge . and only one-half of patients were 

alive within 3.6 years . Moderate and severe exacerbations were associated with an 

increased mortality risk, which increased with exacerbation frequency. 

Impact on mental health 

In one study, COPD exacerbations were associated with moderate- to-severe depression 

in nearly half of patients who had experienced exacerbation episodes in the previous year, 

moderate-to-severe anxiety in more than two-thirds of patients, and post-traumatic stress 

symptoms in one-third of patients . Symptoms of anxiety, depression, and post-traumatic 

stress have been more commonly reported in patients with frequent COPD exacerbations 

(≥2) versus patients with ≤1 COPD exacerbation in the previous year . 

Depression and anxiety are also associated with a decrease in physical activity and 

worsening health-related quality of life, and with increased respiratory symptoms and risk 

of hospitalization, mortality, and further exacerbations . Decreases in physical activity 

have also been associated with higher levels of depression in patients with a moderate 

COPD exacerbation . These findings suggest that, for some patients, decreased physical 

activity after a COPD exacerbation may result in them becoming housebound, which 

may, in turn, increase patient depression, thereby creating a vicious cycle, which could 

lead to further impairments in physical activity for the patient. 
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that time-limited anxiety and depression symptoms that occur during COPD 

exacerbations do not require treatment , since the exacerbation may be resolved by the 

time these treatments exert their effects. 

COPD not only affects the mental health of patients with COPD; almost two-thirds of 

people caring for patients with COPD reported anxiety symptoms and approximately 

one-third reported depressionsymptoms.Perceived caregiver burden and patient activity 

limitation were identified as predictors of anxiety and depression symptoms in caregivers 

Control of ventilation in COPD and lung injury 

Chronic obstructive pulmonary disease (COPD) is characterized by progressive airflow 

limitation that is not fully reversible (Global Initiative for Chronic Obstructive Lung 

Disease, 2013). It is a very common disorder, affecting more than 5 percent of the 

population. COPD is associated with significant morbidity, and is the third- ranked cause 

of death in the United States (Centers for Disease and Prevention, 2012). Emphysema 

and chronic bronchitis are clinical entities which represent opposing ends of the COPD 

spectrum of disease. Hypersecretion and bronchial mucus obstruction are char- acteristic 

of bronchitis. In contrast, pulmonary tissue destruction is primarily responsible for 

emphysema. In general, COPD is associated with an enhanced chronic inflammatory 

response in the airways and the lung to noxious particles or gasses (Global Initiative for 

Chronic Obstructive Lung Disease, 2013). While genetic factors (e.g., alpha-1 antitrypsin 

deficiency) modify the development of COPD in individual patients, the most frequent 
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cause of COPD is cigarette smoking. Despite this, COPD remains a major cause of 

morbidity and mortality worldwide. 

Ventilatory control is not significantly altered in mild COPD, but changes in breathing 

patterns may be observed during maximal exercise . As COPD progresses, the ventilatory 

control system is initially able to compensate so that most patients do not develop 

significant changes in carbon dioxide blood gas tensions; however, the work of breathing 

required to maintain ventilation will be increased, as will oxygen utilization by the 

muscles of respiration. In particular, greater neural activity is needed to increase the 

muscular contractions required to generate an adequate breath. This increase in efferent 

drive to these muscles may contribute to the development of dyspnea  
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A number of functional changes affect ventilatory control in the COPD patient: 

1. Destruction of pulmonary connective tissue leads to changes in the mechanical 

properties of the lungs. Tethering of the airways to the pulmonary interstitium is reduced 

leading to greater likelihood of airway collapse. Increases in airway resistance are not 

equally distributed throughout the lung, and an abnormal distribution of ventilation 

impairs the efficiency of oxygen and carbon dioxide transfer between the pulmonary 

capillary blood and the alveolar gas. Ventilation–perfusion (V/Q) abnormalities are 

thought to be the major mechanism responsible for impaired gas exchange leading to 

arterial hypoxemia , but alveolar hypoventilation also contributes. Shunt physiology and 

diffusion limitation are not significant causes of hypoxemia. 

2. The typical site of fixed airway narrowing in most COPD patients is the peripheral 

airways that are <2–3mm. Cigarette smoking initiates inflammation and repeated cycles 

of injury and repair in the peripheral airways, resulting in mucus hypersecretion and 

ultimately fibrosis of the walls of the small airways. Intrinsic injury and inflammation, in 

addition to loss of lung recoil, act synergistically to increase resistance to airflow during 

both inspiration and expiration. Thus, efforts to maintain normal ventilation will 

necessarily require increases in respiratory frequency or augmented muscle force per 

breath. Some patients will augment nerve/muscle activation in an effort to overcome their 

lung pathology and maintain an adequate level of ventilation (―pink puffer‖), while others 

will not (―blue bloater‖). Enhanced pressure changes and static airway narrowing worsen 

expiratory dynamic compression and flow limitation develops at lower expiratory flows. 
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Patients will often adopt pursed-lip breathing, a behavioral strategy to prevent airway 

collapse and maintain airflow. 

3. The impact of the pathophysiologic changes in COPD will be more prominent during 

exercise, where a greater exercise ventilatory response will be required in an attempt to 

achieve arterial blood gas regulation. Spinal serotonergic modulation of descending drive 

has been shown to be an important mechanism for long-term modulation of exercise 

hyperpnea ). This adaptive control strategy (i.e., plasticity) may help the system adjust as 

COPD-related changes in respiratory mechanics and pulmonary gas exchange develop 

over time. 

4. Increases in lung compliance and decreases in airway resistance ultimately produce 

hyperinflation of the lungs and chest wall, manifested as an increase in functional 

residual capacity. Hyperinflation increases the anterior-posterior diameter of the lower rib 

cage , depresses and shortens the diaphragm, reduces the diaphragmatic zone of 

apposition, and misaligns the other muscles of respiration (e.g., intercostals and scalenes). 

This loss of curvature of the diaphragm makes contraction less mechanically 

advantageousby altering the vector of forces that the muscle can generate, and may result 

in paradoxical inward movement of the lower rib cage during inspiration (Hoover‘s sign) 

. Furthermore, the length of the diaphragm is reduced and, like all skeletal muscles, it 

produces less force operating at a length below its optimal length. In an attempt to 

compensate for these changes, shortening of the diaphragm occurs through loss of 

sarcomeres. This adaptation improves the length-tension characteristics of the diaphragm 
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. There is also an increase in the proportion of fatigue-resistant Type I fibers in the 

diaphragms of patients with COPD, as com- pared to control subjects. This change in 

fiber type is associated with a loss of Type II (fast-twitch) fibers, suggesting a training 

effect adaptation. 

5. The above noted alterations in musculo-skeletal configuration increase the work of 

breathing. The respiratory muscles, because of their increased energy requirements, will 

extract more oxygen from the blood and produce more carbon dioxide. When faced with 

progressive arterial hypoxemia and increased ventilatory demands during an acute 

exacerbation (e.g., with a respiratory infection), respiratory muscle fatigue may result as 

increases in cardiac output to these tissues may not be able to meet oxygen delivery needs 

. In this setting, the ventilatory control system will adapt a breathing pattern that 

minimizes the work of breath- ing, even at the expense of increased arterial PCO2 . 

6. Hyperinflation of the respiratory system is also associated with the development of 

intrinsic positive end expiratory pressure (PEEP; also called auto-PEEP) , which will 

worsen with increased breathing frequencies or larger tidal volumes (e.g., as with 

mechanical ventilation). 
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7. Reversible causes of airflow limitation also contribute to altered breathing patterns in 

COPD. Inflammatory cells and mucus accumulate in the bronchial walls and lumens, 

especially during exacerbations induced by viral or bacterial infections. Smooth muscle 

contraction in response to noxious agents occurs in the peripheral and central airways. 

Dynamic hyperinflation (beyond that present at baseline) will occur with exertion or 

exercise . Furthermore, inflammation plays an essential role in the cardiorespiratory 

alterations following exposure to chronic intermittent hypoxia , but the potential 

importance of cytokine-induced alterations in the hypoxic ventilatory reflex arc in COPD 

remains unknown. 
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Chemical control of ventilation in COPD 

In general, the ventilatory responses to hypercapnia are reduced in patients with COPD. 

This subnormal response (change in minute ventilation for a given change in arterial 

carbon dioxide, slope of VE /PCO2 ) is likely the result of the increased mechanical load 

imposed on the respiratory system by the disease. Two main lines of evidence support 

this conclusion. First, normal subjects breathing against an external inspiratory resistance 

have a reduced VE/PCO2 which is similar to that observed in COPD subjects . Second, 
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responses in COPD and normal subjects are similar when the output of the ventilatory 

system to increased PCO2 is expressed as a percentage of the maximum voluntary 

ventilation (calculated from the FEV1)  Taken together, these data support the idea that 

the mechanical load explains the observed reduction in chemosensitivity. Direct 

measurements of phrenic nerve activity in COPD patients were greater than in normal 

subjects, supporting a higher level of central drive to breathe .Thus, in most patients, 

changes in mechanical factors related to COPD disease progression account for the 

reduction in ventilatory responsiveness to elevations in carbondioxide. Furthermore, this 

reduction occurs despite an increase in the percentage of inspiratory muscle pressure-

generating capacity. However, it remains possibility that reduced chemosensitivity or 

blunted intrinsic ventilatory drive may be present in certain patients. 

In most COPD patients, respiratory system performance deteriorates over time as a result 

of structural changes in the lung parenchyma, as well as in both the large and small 

airways. Destruction of lung tissue, inflammation and injury of airways and alveoli, and 

inefficiency of respiratory muscles all contribute to impaired performance of the pump 

and gas exchange functions of the respiratory apparatus. In response, compensatory 

responses occur to help preserve ventilation and arterial oxygenation. Key compensatory 

mechanisms include  

(a) intrinsic properties of respiratory muscles which augment force generation;  

(b) signaling from central and peripheral chemoreceptors primarily sensitive to changes 

in arterial carbon dioxide and oxygen, respectively; and.        
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 (c) behavioral modifications of central respiratory drive which increase motor output to 

the respiratory muscles. Changes in breathing patterns in COPD are the result of both 

primary abnormalities related to disease progression, as well as adaptive changes in 

central control of breathing. 

Response to supplemental oxygen 

1. A reduction in ventilation associated with removal of a hypoxic stimulus. In patients 

with severe hypoxemia and baseline hypercapnia, peripheral chemoreceptor activity 

accounts for a significant proportion of the drive to breath. Inspiring high concentration 

of oxygen will reduce carotid body activation, leading to ventilatory depression. Several 

studies in the literature support this effect. 

2. Increasing V/Q inequality resulting from the release of hypoxic vasoconstriction. 

Specifically, supplemental oxygen alters intrapulmonary control of ventilation–perfusion 

matching by increasing the dispersion of blood flow, without altering the dispersion of 

alveolar ventilation. This potential importance of this mechanism is also supported by 

evidence. 

3. Decreased binding affinity of hemoglobin for carbon dioxide. That is, increased levels 

of oxygen will alter the CO2 dissociation curve, enhancing the release of CO2 from 

hemoglobin molecules. However, the Haldane effect is not considered to play a 

significant role in oxygen-induced hypercapnia. 
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It is likely that each of the three mechanisms contributes to 

the observed changes in arterial PCO2 in COPD, with the greatest contribution from 

depression of ventilation and redistribution of blood flow caused by release of hypoxic 

vasoconstriction. At the same time, increases in alveolar carbon dioxide will improve the 

efficiency of CO2 elimination at a given level of minute ventilation, which may be an 

adaptive mechanism in some patients with severe disease. 

Management of COPD 
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MATERIALS & METHODS 

STUDY DESIGN:  Longitudinal follow up study  

STUDY LOCATION: General Medicine ward and Intensive medical care unit Govt. 

Kilpauk Medical College and Hospital. 

STUDY PARTICIPANTS: 

Inclusion Criteria 

1. All patients admitted with a primary admitting diagnosis of acute exacerbation of 

COPD.  

2. All patients must have a Prior confirmed diagnosis of COPD on the basis of  

FEV1/FVC<0.702.  

Exclusion Criteria:  

1..Patients with Bronchial Asthma pneumothorax, pulmonary embolism, pulmonary 

edema , , Pulmonary tuberculosis ,  Lung malignancies , Bronchiactasis 

2.Patients with underlying COPD admitted with another primary admitting  

diagnosis (eg. Stroke, Acute Myocardial Infarction) were excluded from the study. 

3. Patients who died during the study were excluded. 

SAMPLE SIZE -  Sample size was calculated using formula  

In a study titled  A Study of Platelet Parameters as a Novel Marker of Severity of  

Inflammation in Patients with Chronic Obstructive Pulmonary Disease Dipti Mohapatra1, 

Ranita Sahana et al Platelet Distribution Width For Acute Exacerbation Of Copd ,Mean 

Sd Was Found To Be 11.8 ± 0.44 



37 
 

Sample size is calculated using the formula 4* σ2/ d2  With 95 % Confidence interval  

σ=Standard deviation=0.44 

d is absolute precision= 0.1 

4*(0.44)2/(0.1)2  

 Sample size was calculated to be 77 

e)PERIOD OF STUDY : 6 months. 

 STUDY METHODOLOGY: N= 4PQ 

1. In patients admitted with a primary diagnosis of acute exacerbation of COPD who 

meet the criteria for the study will be explained about the study and the patients who are 

willing to participate will be included in the study.  

For each patient written informed consent will be obtained. 

History regarding symptoms of COPD, smoking, occupation, acute exacerbation 

episodes, medications used by the patient, previous hospitalizations will be documented.  

Pack years will be calculated based on number of cigarettes per day and duration of 

smoking in years. 

Under strict aseptic precautions blood will be drawn from patients to estimate 

PLATELET INDICES. 

Mean platelet volume, platelet distribution width and platelet count will be measured 

using automated hematology analyzer, 
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Patients will promptly be  intubated if NIV is contraindicated or not responding to NIV, if 

they have  severe dyspnea and increased work of breathing, acute respiratory acidosis 

with pH <7.25 and PaCO2> 60 mmHg is present, if respiratory rate is >35 or if PaO2 was 

<40mmHg 

Patients will be monitored and whether they required  supplemental  Oxygen,  Non 

invasive positive  pressure ventilation or MECHANICAL VENTILATION during their 

stay will be documented. 

Patients will be followed up and platelet indices will be measured during admission, the 

2nd and 4th week.  

Patients are followed up for 6 months and number of hospital admissions will be noted.   

OPERATIONAL DEFINITION  

CHRONIC OBSTRUTIVE PULMONARY DISEASE-disease state characterized by 

persistent respiratory symptoms and airflow limitation that is not fully reversible. Airflow 

limitation determined by spirometry as FEV1/FEVC <0.7 

COPD exacerbation is defined as increased dyspnea, often accompanied by increased 

cough, sputum production, sputum purulence, wheezing, chest tightness 

Platelet distribution width- value 12% and above is high: less than 12% is low 

Mean Platelet volume- value 9 femtoliters and above is high: less than 9 femtoliters is 

low 
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Platelet count- value 3 lakhs and above is high; below 3 lakhs is low 

Recurrant hospital admissions- 2 and more hospital admissions in 6 months duration is 

considered recurrent hospital admissions.  

Persistently high values of platelet indices – 2 or more elevated values of platelet indices 

measures on admission, 2weeks, 4 weeks is considered persistently high 

8. DATA MANAGEMENT & STATISTICAL ANALYSIS: 

The information collected regarding all the selected cases were recorded in a master 

chart. Data analysis will be done with the help of   SPSS version 23.0 
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RESULTS AND OBSERVATIONS: 

The collected data were analysed with IBM SPSS Statistics for Windows, Version 

23.0.(Armonk, NY: IBM Corp).To describe about the data descriptive statistics frequency 

analysis, percentage analysis were used for categorical variables and the mean & S.D 

were used for continuous variables. To find the significant difference between the 

bivariate samples in Independent groups the Unpaired sample t-test was used. To find the 

significance in categorical data Chi-Square test was used similarly if the expected cell 

frequency is less than  5 in 2×2 tables then the Fisher's Exact was used. In all the above 

statistical tools the probability value .05 is considered as significant level.  
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Table 1: Age distribution 

Age distribution 

  Frequency Percent 

21 - 40 yrs 4 5.2 

41 - 60 yrs 45 58.4 

61 - 80 yrs 28 36.4 

Total 77 100.0 

 

 

Figure 1 

The above table shows Age distribution were 21-40 years is 5.2%, 41-60 years is 58.4%, 

61-80 years is 36.4%. 
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Table 2: Gender distribution 

Gender distribution 

  Frequency Percent 

Female 14 18.2 

Male 
63 81.8 

Total 77 100.0 

 

 

Figure 2 

The above table shows Gender distribution were Female is 18.2%, Male is 81.8%. 

 

Gender distribution 

Female Male
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Table 3: Comorbidity distribution 

Comorbidity 

  Frequency Percent 

Absent 
59 76.6 

Present 
18 23.4 

Total 
77 100.0 

 

 

Figure 3 

The above table shows Comorbidity distribution were Absent is 76.6%, Present is 23.4%. 

Comorbidity 

Absent Present
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Table 4: Platelet distribution width at admission 

Platelet distribution width at admission 

  Frequency Percent 

Low 54 70.1 

High 23 29.9 

Total 77 100.0 

 

 

 

Figure 4 

The above table shows Platelet distribution width at admission distribution were Low is 

70.1%, High is 29.9%. 
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Table 5: Distribution of Mean platelet volume at admission 

Mean platelet volume at admission 

  Frequency Percent 

Low 59 76.6 

High 18 23.4 

Total 77 100.0 

 

 

Figure 5 

The above table shows Mean platelet volume at admission distribution were Low is 

76.6%, High is 23.4%. 

Mean platelet volume at admission 

Low High
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Table 6: Distribution of Platelet count at admission 

Platelet count at admission 

  Frequency Percent 

Low 56 72.7 

High 21 27.3 

Total 77 100.0 

 

 

Figure 6 

The above table shows Platelet count at admission distribution were Low is 72.7%, High 

is 27.3%. 
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Table 7: Platelet distribution width Persistantly high 

Platelet distribution width Persistantly high 

  Frequency Percent 

Yes 21 27.3 

No 56 72.7 

Total 77 100.0 

 

 

Figure 7 

The above table shows Platelet distribution width Persistantly high distribution were Yes 

is 27.3%, No is 72.7%. 
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Table 8: Distribution of Mean platelet volume Persistantly high 

Mean platelet volume 

Persistantly high 

  Frequency Percent 

Yes 19 24.7 

No 58 75.3 

Total 77 100.0 

 

 

Figure 8 

The above table shows Mean platelet volume Persistantly high distribution were Yes is 

24.7%, No is 75.3%. 
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Table 9: Distribution of Platelet count Persistantly high 

Platelet count Persistantly high 

  Frequency Percent 

Yes 21 27.3 

No 56 72.7 

Total 77 100.0 

 

 

Figure 9 

The above table shows Platelet count Persistantly high distribution were Yes is 27.3%, 

No is 72.7%. 

Platelet count Persistantly high 

Yes No
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Table 10: Distribution of Mechanical ventilation 

Mechanical ventilation 

  Frequency Percent 

Yes 
19 24.7 

No 
58 75.3 

Total 
77 100.0 

 

 

Figure 10 

The above table shows Mechanical ventilation distribution were Yes is 24.7%, No is 

75.3%. 

Mechanical ventilation 

Yes No
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Table 11: Distribution of Hospital admissions 

Hospital admissions 

  Frequency Percent 

Yes 
21 27.3 

No 
56 72.7 

Total 
77 100.0 

 

 

Figure 11 

The above table shows Hospital admissions distribution were Yes is 27.3%, No is 72.7%. 

Hospital admissions 

Yes No
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Table 12: Comparison of Platelet distribution width with Mechanical ventilation at 

admission by Pearson’s Chi-Square test 

Platelet distribution width 

Mechanical 

ventilation Total 
ꭓ 2 - 

value 

p-

value 
Yes No 

at 

admission 

Low 
Count 2 52 54 

42.778 
0.0005 

** 

% 10.5% 89.7% 70.1% 

High 
Count 17 6 23 

% 89.5% 10.3% 29.9% 

Total 
Count 19 58 77 

% 100.0% 100.0% 100.0% 

** Highly Statistical Significance at p < 0.01 level 

 

 

Figure 12 

The above table shows comparison of Platelet distribution width with Mechanical 

ventilation at admission by Pearson‘s Chi-Square test were ꭓ2=42.778, p=0.0005<0.01 

which shows highly statistical significance with Platelet distribution width with 

Mechanical ventilation at admission. 
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Table 13: Comparison of Mean platelet volume with Mechanical ventilation at 

admission by Pearson’s Chi-Square test 

Mean platelet volume  

Mechanical 

ventilation Total 
ꭓ 2 - 

value 
p-value 

Yes No 

at 

admission 

Low 
Count 7 52 59 

22.286 
0.0005 

** 

% 36.8% 89.7% 76.6% 

High 
Count 12 6 18 

% 63.2% 10.3% 23.4% 

Total 
Count 19 58 77 

% 100.0% 100.0% 100.0% 

** Highly Statistical Significance at p < 0.01 level 

 

 

Figure 13 

The above table shows comparison of Mean platelet volume with Mechanical ventilation 

at admission by Pearson‘s Chi-Square test were ꭓ2=22.286, p=0.0005<0.01 which shows 

highly statistical significance with Mean platelet volume with Mechanical ventilation at 

admission. 
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Table 14: Comparison of Platelet count with Mechanical ventilation at admission by 

Pearson’s Chi-Square test 

Platelet count  

Mechanical 

ventilation Total 
ꭓ 2 - 

value 
p-value 

Yes No 

at 

admission 

Low 
Count 5 51 56 

27.393 
0.0005 

** 

% 26.3% 87.9% 72.7% 

High 
Count 14 7 21 

% 73.7% 12.1% 27.3% 

Total 
Count 19 58 77 

% 100.0% 100.0% 100.0% 

** Highly Statistical Significance at p < 0.01 level 

 

 

Figure 14 

The above table shows comparison of Platelet count with Mechanical ventilation at 

admission by Pearson‘s Chi-Square test were ꭓ2=27.393, p=0.0005<0.01 which shows 

highly statistical significance with Platelet count with Mechanical ventilation at 

admission. 
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Table 15: Comparison of Platelet distribution width with Mechanical ventilation at 

Persistantly high by Pearson’s Chi-Square test 

Platelet distribution 

width 

Mechanical 

ventilation Total 
ꭓ 2 - 

value 
p-value 

Yes No 

Persistantly 

high 

Yes 
Count 14 7 21 

27.393 
0.0005 

** 

% 73.7% 12.1% 27.3% 

No 
Count 5 51 56 

% 26.3% 87.9% 72.7% 

Total 
Count 19 58 77 

% 100.0% 100.0% 100.0% 

** Highly Statistical Significance at p < 0.01 level 

 

 

Figure 15 

The above table shows comparison of Platelet distribution width with Mechanical 

ventilation at Persistantly high by Pearson‘s Chi-Square test were ꭓ2=27.393, 

p=0.0005<0.01 which shows highly statistical significance with Platelet distribution 

width with Mechanical ventilation at Persistantly high. 

0%

20%

40%

60%

80%

100%

Yes No

P
e

rc
e

n
ta

ge
 

Platelet distribution width with Mechanical 
ventilation at Persistantly high 

Yes No



56 
 

Table 16: Comparison of Mean platelet volume with Mechanical ventilation at 

Persistantly high by Pearson’s Chi-Square test 

Mean platelet volume  

Mechanical 

ventilation Total 
ꭓ 2 - 

value 
p-value 

Yes No 

Persistantly 

high 

Yes 
Count 12 7 19 

20.098 
0.0005 

** 

% 63.2% 12.1% 24.7% 

No 
Count 7 51 58 

% 36.8% 87.9% 75.3% 

Total 
Count 19 58 77 

% 100.0% 100.0% 100.0% 

** Highly Statistical Significance at p < 0.01 level 

 

 

Figure 16 

The above table shows comparison of Mean platelet volume with Mechanical ventilation 

at Persistantly high by Pearson‘s Chi-Square test were ꭓ2=20.098, p=0.0005<0.01 which 

shows highly statistical significance with Mean platelet volume with Mechanical 

ventilation at Persistantly high. 
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Table 17: Comparison of Platelet count with Mechanical ventilation at Persistantly 

high by Pearson’s Chi-Square test 

Platelet count  

Mechanical 

ventilation Total 
ꭓ 2 - 

value 
p-value 

Yes No 

Persistantly 

high 

Yes 
Count 14 7 21 

27.393 
0.0005 

** 

% 73.7% 12.1% 27.3% 

No 
Count 5 51 56 

% 26.3% 87.9% 72.7% 

Total 
Count 19 58 77 

% 100.0% 100.0% 100.0% 

** Highly Statistical Significance at p < 0.01 level 

 

 

Figure 17 

The above table shows comparison of Platelet count with Mechanical ventilation at 

Persistantly high by Pearson‘s Chi-Square test were ꭓ2=27.393, p=0.0005<0.01 which 

shows highly statistical significance with Platelet count with Mechanical ventilation at 

Persistantly high. 
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Table 18: Comparison of Platelet distribution width with Hospital admissions at 

admission by Pearson’s Chi-Square test 

Platelet distribution 

width 

Hospital 

admissions Total 
ꭓ 2 - 

value 
p-value 

Yes No 

at 

admission 

Low 
Count 5 49 54 

29.575 
0.0005 

** 

% 23.8% 87.5% 70.1% 

High 
Count 16 7 23 

% 76.2% 12.5% 29.9% 

Total 
Count 21 56 77 

% 100.0% 100.0% 100.0% 

** Highly Statistical Significance at p < 0.01 level 

 

 

Figure 18 

The above table shows comparison of Platelet distribution width with Hospital 

admissions at admission by Pearson‘s Chi-Square test were ꭓ2=29.575, p=0.0005<0.01 

which shows highly statistical significance with Platelet distribution width with Hospital 

admissions at admission. 
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Table 19: Comparison of Mean platelet volume with Hospital admissions at 

admission by Pearson’s Chi-Square test 

Mean platelet volume  

Hospital 

admissions Total 
ꭓ 2 - 

value 
p-value 

Yes No 

at 

admission 

Low 
Count 7 52 59 

30.210 
0.0005 

** 

% 33.3% 92.9% 76.6% 

High 
Count 14 4 18 

% 66.7% 7.1% 23.4% 

Total 
Count 21 56 77 

% 100.0% 100.0% 100.0% 

** Highly Statistical Significance at p < 0.01 level 

 

 

Figure 19 

The above table shows comparison of Mean platelet volume with Hospital admissions at 

admission by Pearson‘s Chi-Square test were ꭓ2=30.210, p=0.0005<0.01 which shows 

highly statistical significance with Mean platelet volume with Hospital admissions at 

admission. 
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Table 20: Comparison of Platelet count with Hospital admissions at admission by 

Pearson’s Chi-Square test 

Platelet count  

Hospital 

admissions Total 
ꭓ 2 - 

value 
p-value 

Yes No 

at 

admission 

Low 
Count 5 51 56 

34.836 
0.0005 

** 

% 23.8% 91.1% 72.7% 

High 
Count 16 5 21 

% 76.2% 8.9% 27.3% 

Total 
Count 21 56 77 

% 100.0% 100.0% 100.0% 

** Highly Statistical Significance at p < 0.01 level 

 

 

Figure 20 

The above table shows comparison of Platelet count with Hospital admissions at 

admission by Pearson‘s Chi-Square test were ꭓ2=34.836, p=0.0005<0.01 which shows 

highly statistical significance with Platelet count with Hospital admissions at admission. 
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Table 21: Comparison of Platelet distribution width with Hospital admissions at 

Persistantly high by Pearson’s Chi-Square test 

Platelet distribution 

width 

Hospital 

admissions Total 
ꭓ 2 - 

value 
p-value 

Yes No 

Persistantly 

high 

Yes 
Count 16 5 21 

34.836 
0.0005 

** 

% 76.2% 8.9% 27.3% 

No 
Count 5 51 56 

% 23.8% 91.1% 72.7% 

Total 
Count 21 56 77 

% 100.0% 100.0% 100.0% 

** Highly Statistical Significance at p < 0.01 level 

 

 

Figure 21 

The above table shows comparison of Platelet distribution width with Hospital 

admissions Persistantly high by Pearson‘s Chi-Square test were ꭓ2=34.836, 

p=0.0005<0.01 which shows highly statistical significance with Platelet distribution 

width with Hospital admissions Persistantly high. 
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Table 22: Comparison of Mean platelet volume with Hospital admissions at 

Persistantly high by Pearson’s Chi-Square test 

Mean platelet volume  

Hospital 

admissions Total 
ꭓ 2 - 

value 
p-value 

Yes No 

Persistantly 

high 

Yes 
Count 18 1 19 

57.881 
0.0005 

** 

% 85.7% 1.8% 24.7% 

No 
Count 3 55 58 

% 14.3% 98.2% 75.3% 

Total 
Count 21 56 77 

% 100.0% 100.0% 100.0% 

** Highly Statistical Significance at p < 0.01 level 

 

 

Figure 22 

The above table shows comparison of Mean platelet volume with Hospital admissions at 

Persistantly high by Pearson‘s Chi-Square test were ꭓ2=57.881, p=0.0005<0.01 which 

shows highly statistical significance with Mean platelet volume with Hospital admissions 

at Persistantly high. 
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Table 23: Comparison of Platelet count with Hospital admissions at Persistantly 

high by Pearson’s Chi-Square test 

Platelet count  

Hospital 

admissions Total 
ꭓ 2 - 

value 
p-value 

Yes No 

Persistantly 

high 

Yes 
Count 18 3 21 

49.721 
0.0005 

** 

% 85.7% 5.4% 27.3% 

No 
Count 3 53 56 

% 14.3% 94.6% 72.7% 

Total 
Count 21 56 77 

% 100.0% 100.0% 100.0% 

** Highly Statistical Significance at p < 0.01 level 

 

 

Figure 23 

The above table shows comparison of Platelet count with Hospital admissions at 

Persistantly high by Pearson‘s Chi-Square test were ꭓ2=49.721, p=0.0005<0.01 which 

shows highly statistical significance with Platelet count with Hospital admissions at 

Persistantly high. 
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Table 24: Comparison of Platelet distribution width with Mechanical ventilation at 

admission by Unpaired sample t-test 

Platelet 

distribution 

width 

Mechanical 

ventilation 

N Mean SD t-value 

p-

value 

at 

admission 

Yes 19 13.7 1.1 

9.029 

0.0005 

** No 58 10.7 1.3 

** Highly Statistical Significance at p < 0.01 level 

 

 

Figure 24 

The above table shows comparison of Platelet distribution width with Mechanical 

ventilation at admission by Unpaired t-test were t-value=9.029, p-value=0.0005<0.01 

which shows highly statistical significance difference at p < 0.01 level. 
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Table 25: Comparison of Platelet distribution width with Mechanical ventilation at 

2 weeks by Unpaired sample t-test 

Platelet 

distribution 

width 

Mechanical 

ventilation 

N Mean SD t-value 

p-

value 

at 2 weeks 

Yes 19 13.3 1.6 

6.731 

0.0005 

** No 58 10.6 1.1 

** Highly Statistical Significance at p < 0.01 level 

 

 

Figure 25 

The above table shows comparison of Platelet distribution width with Mechanical 

ventilation at 2 weeks by Unpaired t-test were t-value=6.731, p-value=0.0005<0.01 

which shows highly statistical significance difference at p < 0.01 level. 
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Table 26: Comparison of Platelet distribution width with Mechanical ventilation at 

4 weeks by Unpaired sample t-test 

Platelet 

distribution 

width 

Mechanical 

ventilation 

N Mean SD t-value 

p-

value 

at 4 weeks 

Yes 19 12.3 2.0 

2.816 

0.0100 

** No 58 10.9 1.2 

** Highly Statistical Significance at p < 0.01 level 

 

 

Figure 26 

The above table shows comparison of Platelet distribution width with Mechanical 

ventilation at 4 weeks by Unpaired t-test were t-value=2.816, p-value=0.0100<0.01 

which shows highly statistical significance difference at p < 0.01 level. 
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Table 27: Comparison of Mean platelet volume with Mechanical ventilation at 

admission by Unpaired sample t-test 

Mean 

platelet 

volume  

Mechanical 

ventilation 
N Mean SD t-value 

p-

value 

at 

admission 

Yes 19 9.7 1.8 
2.163 

0.042 

* No 58 8.8 1.0 

* Statistical Significance at p < 0.05 level 

 

 

Figure 27 

The above table shows comparison of Mean platelet volume with Mechanical ventilation 

at admission by Unpaired t-test were t-value=2.163, p-value=0.042<0.05 which shows 

statistical significance difference at p < 0.05 level. 
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Table 28: Comparison of Mean platelet volume with Mechanical ventilation at 2 

weeks by Unpaired sample t-test 

Mean 

platelet 

volume  

Mechanical 

ventilation 
N Mean SD t-value 

p-

value 

at 2 

weeks 

Yes 19 10.0 1.7 
3.150 

0.005 

** No 58 8.7 0.9 

** Highly Statistical Significance at p < 0.01 level 

 

 

Figure 28 

The above table shows comparison of Mean platelet volume with Mechanical ventilation 

at 2 weeks by Unpaired t-test were t-value=3.150, p-value=0.005<0.01 which shows 

highly statistical significance difference at p < 0.01 level. 
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Table 29: Comparison of Mean platelet volume with Mechanical ventilation at 4 

weeks by Unpaired sample t-test 

Mean 

platelet 

volume  

Mechanical 

ventilation 
N Mean SD t-value 

p-

value 

at 4 

weeks 

Yes 19 8.7 1.3 
0.195 

0.846 

# No 58 8.6 1.3 

# No Statistical Significance at p > 0.05 level 

 

 

Figure 29 

The above table shows comparison of Mean platelet volume with Mechanical ventilation 

at 4 weeks by Unpaired t-test were t-value=0.195, p-value=0.846>0.05 which shows no 

statistical significance difference at p > 0.05 level. 
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Table 30: Comparison of Platelet count with Mechanical ventilation at admission by 

Unpaired sample t-test 

Platelet 

count  

Mechanical 

ventilation 

N Mean SD t-value 

p-

value 

at 

admission 

Yes 19 3.6 0.9 

5.943 

0.0005 

** No 58 2.3 0.8 

** Highly Statistical Significance at p < 0.01 level 

 

 

Figure 30 

The above table shows comparison of Platelet count with Mechanical ventilation at 

admission by Unpaired t-test were t-value=5.943, p-value=0.0005<0.01 which shows 

highly statistical significance difference at p < 0.01 level. 
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Table 31: Comparison of Platelet count with Mechanical ventilation at 2 weeks by 

Unpaired sample t-test 

Platelet 

count  

Mechanical 

ventilation 

N Mean SD t-value 

p-

value 

at 2 

weeks 

Yes 19 3.3 0.9 

4.365 

0.0005 

** No 58 2.3 0.9 

** Highly Statistical Significance at p < 0.01 level 

 

 

Figure 31 

The above table shows comparison of Platelet count with Mechanical ventilation at 2 

weeks by Unpaired t-test were t-value=4.365, p-value=0.0005<0.01 which shows highly 

statistical significance difference at p < 0.01 level. 
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Table 32: Comparison of Platelet count with Mechanical ventilation at 4 weeks by 

Unpaired sample t-test 

Platelet 

count  

Mechanical 

ventilation 

N Mean SD t-value 

p-

value 

at 4 

weeks 

Yes 19 3.1 0.9 

0.570 

0.0005 

** No 58 2.0 0.7 

** Highly Statistical Significance at p < 0.01 level 

 

 

Figure 32 

The above table shows comparison of Platelet count with Mechanical ventilation at 4 

weeks by Unpaired t-test were t-value=0.570, p-value=0.0005<0.01 which shows highly 

statistical significance difference at p < 0.01 level. 
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Table 33: Comparison of Platelet distribution width with Hospital admissions at 

admission by Unpaired sample t-test 

Platelet 

distribution 

width 

Hospital 

admissions 
N Mean SD t-value 

p-

value 

at 

admission 

Yes 21 13.1 1.5 
6.249 

0.0005 

** No 56 10.8 1.4 

** Highly Statistical Significance at p < 0.01 level 

 

 

Figure 33 

The above table shows comparison of Platelet distribution width with Hospital admission 

at admission by Unpaired t-test were t-value=6.249, p-value=0.0005<0.01 which shows 

highly statistical significance difference at p < 0.01 level. 
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Table 34: Comparison of Platelet distribution width with Hospital admissions at 2 

weeks by Unpaired sample t-test 

Platelet 

distribution 

width 

Hospital 

admissions 
N Mean SD t-value 

p-

value 

at 2 weeks 
Yes 21 13.6 1.3 

10.580 
0.0005 

** No 56 10.4 0.8 

** Highly Statistical Significance at p < 0.01 level 

 

 

Figure 34 

The above table shows comparison of Platelet distribution width with Hospital admission 

at 2 weeks by Unpaired t-test were t-value=10.580, p-value=0.0005<0.01 which shows 

highly statistical significance difference at p < 0.01 level. 
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Table 35: Comparison of Platelet distribution width with Hospital admissions at 4 

weeks by Unpaired sample t-test 

Platelet 

distribution 

width 

Hospital 

admissions 
N Mean SD t-value 

p-

value 

at 4 weeks 
Yes 21 13.0 1.8 

6.070 
0.0005 

** No 56 10.6 0.8 

** Highly Statistical Significance at p < 0.01 level 

 

 

Figure 35 

The above table shows comparison of Platelet distribution width with Hospital admission 

at 4 weeks by Unpaired t-test were t-value=6.070, p-value=0.0005<0.01 which shows 

highly statistical significance difference at p < 0.01 level. 
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Table 36: Comparison of Mean platelet volume with Hospital admissions at 

admission by Unpaired sample t-test 

Mean 

platelet 

volume  

Hospital 

admissions 
N Mean SD t-value 

p-

value 

at 

admission 

Yes 21 10.0 1.9 
3.207 

0.004 

** No 56 8.6 0.6 

** Highly Statistical Significance at p < 0.01 level 

 

 

Figure 36 

The above table shows comparison of Mean platelet volume with Hospital admission at 

admission by Unpaired t-test were t-value=3.207, p-value=0.004<0.01 which shows 

highly statistical significance difference at p < 0.01 level. 
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Table 37: Comparison of Mean platelet volume with Hospital admissions at 2 weeks 

by Unpaired sample t-test 

Mean 

platelet 

volume  

Hospital 

admissions 
N Mean SD t-value 

p-

value 

at 2 

weeks 

Yes 21 10.2 1.5 
4.897 

0.0005 

** No 56 8.5 0.8 

** Highly Statistical Significance at p < 0.01 level 

 

 

Figure 37 

The above table shows comparison of Mean platelet volume with Hospital admission at 2 

weeks by Unpaired t-test were t-value=4.897, p-value=0.0005<0.01 which shows highly 

statistical significance difference at p < 0.01 level. 
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Table 38: Comparison of Mean platelet volume with Hospital admissions at 4 weeks 

by Unpaired sample t-test 

Mean 

platelet 

volume  

Hospital 

admissions 
N Mean SD t-value 

p-

value 

at 4 

weeks 

Yes 21 9.1 1.4 
1.647 

0.109 

# No 56 8.5 1.2 

# No Statistical Significance at p > 0.05 level 

 

 

Figure 38 

The above table shows comparison of Mean platelet volume with Hospital admission at 4 

weeks by Unpaired t-test were t-value=1.647, p-value=0.109>0.05 which shows no 

statistical significance difference at p > 0.05 level. 
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Table 39: Comparison of Platelet count with Hospital admissions at admission by 

Unpaired sample t-test 

Platelet 

count  

Hospital 

admissions 

N Mean SD t-value 

p-

value 

at 

admission 

Yes 21 3.6 0.9 

7.012 

0.0005 

** No 56 2.2 0.7 

** Highly Statistical Significance at p < 0.01 level 

 

 

Figure 39 

The above table shows comparison of Platelet count with Hospital admission at 

admission by Unpaired t-test were t-value=7.012, p-value=0.0005<0.01 which shows 

highly statistical significance difference at p < 0.01 level. 
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Table 40: Comparison of Platelet count with Hospital admissions at 2 weeks by 

Unpaired sample t-test 

Platelet 

count  

Hospital 

admissions 

N Mean SD t-value 

p-

value 

at 2 

weeks 

Yes 21 3.7 0.9 

8.535 

0.0005 

** No 56 2.2 0.6 

** Highly Statistical Significance at p < 0.01 level 

 

 

Figure 40 

The above table shows comparison of Platelet count with Hospital admission at 2 weeks 

by Unpaired t-test were t-value=8.535, p-value=0.0005<0.01 which shows highly 

statistical significance difference at p < 0.01 level. 
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Table 41: Comparison of Platelet count with Hospital admissions at 4 weeks by 

Unpaired sample t-test 

Platelet 

count  

Hospital 

admissions 

N Mean SD t-value 

p-

value 

at 4 

weeks 

Yes 21 3.1 0.8 

5.976 

0.0005 

** No 56 2.0 0.6 

** Highly Statistical Significance at p < 0.01 level 

 

 

Figure 41 

The above table shows comparison of Platelet count with Hospital admission at 4 weeks 

by Unpaired t-test were t-value=5.976, p-value=0.0005<0.01 which shows highly 

statistical significance difference at p < 0.01 level. 
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SUMMARY 

 The Age distribution were 21-40 years is 5.2%, 41-60 years is 58.4%, 61-80 years 

is 36.4%. 

 The Gender distribution were Female is 18.2%, Male is 81.8%. 

 The Comorbidity distribution were Absent is 76.6%, Present is 23.4%. 

 The Platelet distribution width at admission distribution were Low is 70.1%, High 

is 29.9%. 

 The Mean platelet volume at admission distribution were Low is 76.6%, High is 

23.4%. 

 The Platelet count at admission distribution were Low is 72.7%, High is 27.3%. 

 The Platelet distribution width Persistantly high distribution were Yes is 27.3%, 

No is 72.7%. 

 The Mean platelet volume Persistantly high distribution were Yes is 24.7%, No is 

75.3%. 

 The Platelet count Persistantly high distribution were Yes is 27.3%, No is 72.7%. 

 The Mechanical ventilation distribution were Yes is 24.7%, No is 75.3%. 

 The Hospital admissions distribution were Yes is 27.3%, No is 72.7%. 

 The Platelet distribution width with Mechanical ventilation at admission by 

Pearson‘s Chi-Square test were ꭓ2=42.778, p=0.0005<0.01 which shows highly 

statistical significance with Platelet distribution width with Mechanical ventilation 

at admission. 
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 The Mean platelet volume with Mechanical ventilation at admission by Pearson‘s 

Chi-Square test were ꭓ2=22.286, p=0.0005<0.01 which shows highly statistical 

significance with Mean platelet volume with Mechanical ventilation at admission. 

 The Platelet count with Mechanical ventilation at admission by Pearson‘s Chi-

Square test were ꭓ2=27.393, p=0.0005<0.01 which shows highly statistical 

significance with Platelet count with Mechanical ventilation at admission. 

 The Platelet distribution width with Mechanical ventilation at Persistantly high by 

Pearson‘s Chi-Square test were ꭓ2=27.393, p=0.0005<0.01 which shows highly 

statistical significance with Platelet distribution width with Mechanical ventilation 

at Persistantly high. 

 The Mean platelet volume with Mechanical ventilation at Persistantly high by 

Pearson‘s Chi-Square test were ꭓ2=20.098, p=0.0005<0.01 which shows highly 

statistical significance with Mean platelet volume with Mechanical ventilation at 

Persistantly high. 

 The Platelet count with Mechanical ventilation at Persistantly high by Pearson‘s 

Chi-Square test were ꭓ2=27.393, p=0.0005<0.01 which shows highly statistical 

significance with Platelet count with Mechanical ventilation at Persistantly high. 

 The Platelet distribution width with Hospital admissions at admission by Pearson‘s 

Chi-Square test were ꭓ2=29.575, p=0.0005<0.01 which shows highly statistical 

significance with Platelet distribution width with Hospital admissions at 

admission. 
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 The Mean platelet volume with Hospital admissions at admission by Pearson‘s 

Chi-Square test were ꭓ2=30.210, p=0.0005<0.01 which shows highly statistical 

significance with Mean platelet volume with Hospital admissions at admission. 

 The Platelet count with Hospital admissions at admission by Pearson‘s Chi-Square 

test were ꭓ2=34.836, p=0.0005<0.01 which shows highly statistical significance 

with Platelet count with Hospital admissions at admission. 

 The Platelet distribution width with Hospital admissions at Persistantly high by 

Pearson‘s Chi-Square test were ꭓ2=34.836, p=0.0005<0.01 which shows highly 

statistical significance with Platelet distribution width with Hospital admissions at 

Persistantly high. 

 The Mean platelet volume with Hospital admissions at Persistantly high by 

Pearson‘s Chi-Square test were ꭓ2=57.881, p=0.0005<0.01 which shows highly 

statistical significance with Mean platelet volume with Hospital admissions at 

Persistantly high. 

 The Platelet count with Hospital admissions at Persistantly high by Pearson‘s Chi-

Square test were ꭓ2=49.721, p=0.0005<0.01 which shows highly statistical 

significance with Platelet count with Hospital admissions at Persistantly high. 

 The Platelet distribution width with Mechanical ventilation at admission by 

Unpaired t-test were t-value=9.029, p-value=0.0005<0.01 which shows highly 

statistical significance difference at p < 0.01 level. 
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 The Platelet distribution width with Mechanical ventilation at 2 weeks by 

Unpaired t-test were t-value=6.731, p-value=0.0005<0.01 which shows highly 

statistical significance difference at p < 0.01 level. 

 The Platelet distribution width with Mechanical ventilation at 4 weeks by 

Unpaired t-test were t-value=2.816, p-value=0.0100<0.01 which shows highly 

statistical significance difference at p < 0.01 level. 

 The Mean platelet volume with Mechanical ventilation at admission by Unpaired 

t-test were t-value=2.163, p-value=0.042<0.05 which shows statistical significance 

difference at p < 0.05 level. 

 The Mean platelet volume with Mechanical ventilation at 2 weeks by Unpaired t-

test were t-value=3.150, p-value=0.005<0.01 which shows highly statistical 

significance difference at p < 0.01 level. 

 The Mean platelet volume with Mechanical ventilation at 4 weeks by Unpaired t-

test were t-value=0.195, p-value=0.846>0.05 which shows no statistical 

significance difference at p > 0.05 level. 

 The Platelet count with Mechanical ventilation at admission by Unpaired t-test 

were t-value=5.943, p-value=0.0005<0.01 which shows highly statistical 

significance difference at p < 0.01 level. 

 The Platelet count with Mechanical ventilation at 2 weeks by Unpaired t-test were 

t-value=4.365, p-value=0.0005<0.01 which shows highly statistical significance 

difference at p < 0.01 level. 
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 The Platelet count with Mechanical ventilation at 4 weeks by Unpaired t-test were 

t-value=0.570, p-value=0.0005<0.01 which shows highly statistical significance 

difference at p < 0.01 level. 

 The Platelet distribution width with Hospital admission at admission by Unpaired 

t-test were t-value=6.249, p-value=0.0005<0.01 which shows highly statistical 

significance difference at p < 0.01 level. 

 The Platelet distribution width with Hospital admission at 2 weeks by Unpaired t-

test were t-value=10.580, p-value=0.0005<0.01 which shows highly statistical 

significance difference at p < 0.01 level. 

 The Platelet distribution width with Hospital admission at 4 weeks by Unpaired t-

test were t-value=6.070, p-value=0.0005<0.01 which shows highly statistical 

significance difference at p < 0.01 level. 

 The Mean platelet volume with Hospital admission at admission by Unpaired t-

test were t-value=3.207, p-value=0.004<0.01 which shows highly statistical 

significance difference at p < 0.01 level. 

 The Mean platelet volume with Hospital admission at 2 weeks by Unpaired t-test 

were t-value=4.897, p-value=0.0005<0.01 which shows highly statistical 

significance difference at p < 0.01 level. 

 The Mean platelet volume with Hospital admission at 4 weeks by Unpaired t-test 

were t-value=1.647, p-value=0.109>0.05 which shows no statistical significance 

difference at p > 0.05 level. 
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 The Platelet count with Hospital admission at admission by Unpaired t-test were t-

value=7.012, p-value=0.0005<0.01 which shows highly statistical significance 

difference at p < 0.01 level. 

 The Platelet count with Hospital admission at 2 weeks by Unpaired t-test were t-

value=8.535, p-value=0.0005<0.01 which shows highly statistical significance 

difference at p < 0.01 level. 

 The Platelet count with Hospital admission at 4 weeks by Unpaired t-test were t-

value=5.976, p-value=0.0005<0.01 which shows highly statistical significance 

difference at p < 0.01 level. 
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CONCLUSION 

 

From the prospective observational study on  trends of platelet indices in chronic 

obstructive pulmonary disease and their correlation with hospital admission and 

mechanical ventilation following conclusions were made 

1.Among the study population, 24.7 percent population belonged to cases requiring 

mechanical ventilation and 27.3 requiring hospital admission groups of people among 

COPD 

2.The correlation between values of Platelet distribution width,Mean platelet volume and 

platelet count were statistically significant (p value less than 0.001) with COPD patients 

requiring mechanical ventilation 

3. The correlation between values of Platelet distribution width,Mean platelet volume and 

platelet count were also statistically significant (p value less than 0.001) with COPD 

patients requiring hospital admission at 2weeks and 4weeks. 

4.Since these elevated platelet indices accompanied poor clinical outcome in COPD 

patients,these parameters may be used to assess the disease severity states such as 

hospital admissions and patients requiring mechanical ventilation and to predict their 

clinical outcome.This allows us to start an appropriate treatment early and 

effectively,reducing disease mortality and morbidity. 

 

 

 



89 
 

BIBILOGRAPHY 

1.Global Initiative for Chronic Obstructive Lung Disease. Global strategy for the 

diagnosis, management, and prevention of COPD: updated 2010. 

http://www.goldcopd.org/uploads/users/files/ GOLDReport_April112011.pdf (accessed 

Oct 20, 2011). 

2.Buist AS, McBurnie MA, Vollmer WM, et al. International variation in the prevalence 

of COPD (The BOLD Study): a population-based prevalence study. Lancet 2007; 370: 

741–50. 

3.Mannino DM, Buist AS. Global burden of COPD: risk factors, prevalence, and future 

trends. Lancet 2007; 370: 765–73. 

4.Menezes AM, Perez-Padilla R, Jardim JR, et al. Chronic obstructive pulmonary disease 

in five Latin American cities (the PLATINO study): a prevalence study. Lancet 2005; 

366: 1875–81. 

5.WHO. World health statistics 2008. http://www.who.int/whosis/ 

whostat/EN_WHS08_Full.pdf (accessed Oct 20, 2011). 

6.Jemal A, Ward E, Hao Y, et al. Trends in the leading causes of death in the United 

States, 1970–2002. JAMA 2005; 294: 1255–59. Gershon AS, Wang C, Wilton AS, et al. 

Trends in chronic obstructive pulmonary disease prevalence, incidence, and mortality in 

Ontario, Canada, 1996 to 2007: a population-based study. 

Arch Intern Med 2010; 170: 560–65. 

7.Soriano JB, Ancochea J, Miravitlles M, et al. Recent trends in COPD prevalence in 

Spain: a repeated cross-sectional survey 1997–2007. Eur Respir J 2010; 36: 758–65. 

8.Halbert RJ, Natoli JL, Gano A, et al. Global burden of COPD: 

9.systematic review and meta-analysis. Eur Respir J 2006; 



90 
 

10.Hunninghake GM, Cho MH, Tesfaigzi Y, et al. MMP12, lung function, and COPD in 

high-risk populations. N Engl J Med 

2009; 361: 2599–608. 

11.Lambrechts D, Buysschaert I, Zanen P, et al. The 15q24/25 susceptibility variant for 

lung cancer and chronic obstructive pulmonary disease is associated with emphysema. 

Am J Respir Crit Care Med 2010; 181: 486–93. 

12.O‘Donnell DE. Hyperinflation, dyspnea, and exercise intolerance in chronic 

obstructive pulmonary disease. Proc Am Thorac Soc 2006; 

3: 180–84. 

13.Hogg JC, Timens W. The pathology of chronic obstructive pulmonary disease. Annu 

Rev Pathol 2009; 4: 435–59. 

14.Hogg JC, McDonough JE, Gosselink JV, et al. What drives the peripheral lung-

remodeling process in chronic obstructive pulmonary disease? Proc Am Thorac Soc 

2009; 6: 668–72. 

15.MacNee W, Tuder RM. New paradigms in the pathogenesis of chronic obstructive 

pulmonary disease I. Proc Am Thorac Soc 

2009; 6: 527–31. 

16.Silverman EK, Spira A, Pare PD. Genetics and genomics of chronic obstructive 

pulmonary disease. Proc Am Thorac Soc 2009; 6: 539–42. 

17.Cosio MG, Saetta M, Agusti A. Immunologic aspects of chronic obstructive 

pulmonary disease. N Engl J Med 2009; 360: 2445–54. Opitz B, van Laak V, Eitel J, 

Suttorp N. Innate immune recognition in infectious and noninfectious diseases of the 

lung. 



91 
 

18.Am J Respir Crit Care Med 2010; 181: 1294–309. 

Demedts IK, Bracke KR, Van Pottelberge G, et al. Accumulation of dendritic cells and 

increased CCL20 levels in the airways of patients with chronic obstructive pulmonary 

disease. 

19.Am J Respir Crit Care Med 2007; 175: 998–1005. 

Barnes PJ, Shapiro SD, Pauwels RA. Chronic obstructive pulmonary disease: molecular 

and cellular mechanisms. 

20.Eur Respir J 2003; 22: 672–88. 

World Health Organization, 2018. Global Health Estimates 2016: Deaths by cause, age, 

sex, by country and by region 2000–2016. Available at: https://www.who.int/ 

healthinfo/global_burden_disease/estimates/en/. Accessed 11 April 2019. 

21. Blasi F, Cesana G, Conti S, Chiodini V, Aliberti S, Fornari C, et al. The clinical and 

economic impact of exacerbations of chronic obstructive pulmonary disease: a co- hort of 

hospitalized patients. PLoS One 2014;9:e101228. 

22.Global Initiative for Chronic Obstructive Lung Disease, 2020. 2020 Report: Global 

Strategy for the Diagnosis, Management and Prevention of COPD. Available at: 

https://goldcopd.org. Accessed 5 November 2019. 

23.Patel JG, Coutinho AD, Lunacsek OE, Dalal AA. COPD affects worker productivity 

and health care costs. Int J Chron Obstruct Pulmon Dis 2018;13:2301–11. 

24.Hoogendoorn M, Feenstra TL, Boland M, Briggs AH, Borg S, Jansson SA, et al. 

Prediction models for exacerbations in different COPD patient populations: com- paring 

results of five large data sources. Int J Chron Obstruct Pulmon Dis 2017;12:3183–94. 



92 
 

25. Thomas M, Radwan A, Stonham C, Marshall S. COPD exacerbation frequency, 

pharmacotherapy and resource use: an observational study in UK primary care. COPD 

2014;11:300–9. 

26.Müllerová H, Shukla A, Hawkins A, Quint J. Risk factors for acute exacerbations of 

COPD in a primary care population: a retrospective observational cohort study. BMJ 

Open 2014;4:e006171. 

27.ZhangY,MorganRL,Alonso-CoelloP,WierciochW,BalaMM,JaeschkeRR,etal.A 

systematic review of how patients value COPD outcomes. Eur Respir J 

2018;52:1800222. 

28. Hawkins PE, Alam J, McDonnell TJ, Kelly E. Defining exacerbations in chronic 

obstructive pulmonary disease. Expert Rev Respir Med 2015;9:277–86. 

29. HanMK,DransfieldMT,MartinezFJ,2019.Chronicobstructivepulmonarydisease: 

definition, clinical manifestations, diagnosis, and staging. Available at: https:// 

www.uptodate.com/contents/chronic-obstructive-pulmonary-disease-definition- 

29.clinical-manifestations-diagnosis-and-staging#H263049556. Accessed 28 June 2019. 

ARDS Definition Task Force, Ranieri, V.M., Rubenfeld, G.D., Thompson, B.T., Fergu- 

son, N.D., Caldwell, E., Fan, E., Camporota, L., Slutsky, A.S., 2012. Acute respiratory 

distress syndrome: the 30.Berlin Definition. Journal of the American Medical Asso- 

ciation 307 (23), 2526–2533. 

Aubier, M., Murciano, D., Milic-Emili, J., Touaty, E., Daghfous, J., Pariente, R., 

Derenne, J.P., 1980. 31.Effects of the administration of O2 on ventilation and blood gases 

in patients with chronic obstructive pulmonary disease during acute respiratory failure. 

American Review of Respiratory Disease 122 (5), 747–754. 

32.Bauer, T.T., Monton, C., Torres, A., Cabello, H., Fillela, X., Maldonado, A., Nicolas, 

J.M., Zavala, E., 2000. Comparison of systemic cytokine levels in patients with acute 

respiratory distress syndrome, severe pneumonia, and controls. Thorax 55 (1), 46–52. 



93 
 

33.Bellemare, F., Grassino, A., 1983. Force reserve of the diaphragm in patients with 

chronic obstructive pulmonary disease. Journal of Applied Physiology 55 (1 Pt 1), 8–15. 

34.Benchetrit, G., 2000. Breathing pattern in humans: diversity and individuality. Respi- 

ratory Physiology 122 (2–3), 123–129. 

35.Dunn, W.F., Nelson, S.B., Hubmayr, R.D., 1991. Oxygen-induced hypercarbia in 

obstructive pulmonary disease. American Review of Respiratory Disease 144 (3 Pt 1), 

526–530. 

36.Farkas, G.A., Roussos, C., 1982. Adaptability of the hamster diaphragm to exercise 

and/or emphysema. Journal of Applied Physiology 53 (5), 1263–1272. 

37.Fiamma, M.N., Straus, C., Thibault, S., Wysocki, M., Baconnier, P., Similowski, T., 

2007. Effects of hypercapnia and hypocapnia on ventilatory variability and the chaotic 

dynamics of ventilatory flow in humans. American Journal of Physiology – Regulatory, 

Integrative and Comparative Physiology 292 (5), R1985–R1993. 

38.Frost, A.E., Zamel, N., McClean, P., Grossman, R., Patterson, G.A., Maurer, J.R., 

1992. 

Hypercapnic ventilatory response in recipients of double-lung transplants. 

39.American Review of Respiratory Disease 146 (6), 1610–1612. 

Global Initiative for Chronic Obstructive Lung Disease, G. (2013). From the Global 

Strategy for the Diagnosis, Management, and Prevention of COPD. from 

http://www.goldcopd.org/ 

40.Hugelin, A. (1982). Suprapontine control of respiratory movement. Proceedings of 

International Symposium: Central Neural Production of Periodic Respiratory 

Movements. A. B. JL Feldman. Lake Bluff, Illinois: 60–63. 



94 
 

41.Jacono, F.J., Mayer, C.A., Hsieh, Y.H., Wilson, C.G., Dick, T.E., 2011. Lung and 

brain- stem cytokine levels are associated with breathing pattern changes in a 

 rodent model of acute lung injury. Respiratory Physiology & Neurobiology 178 (3), 

429–438 

42.Pauwels RA, Buist AS, Ma P, Jenkins CR, Hurd SS, GOLD Scientific Committee. 

Global strategy for the diagnosis, man- agement, and prevention of chronic obstructive 

pulmonary disease: 43.National Heart, Lung, and Blood Institute and World Health 

Organization Global Initiative for Chronic Obstruc- tive Lung Disease (GOLD): 

executive summary. Respir Care. 2001;46:798-825. 

44.Gordo- idal F, Calvo-Herranz E, Abella-Alvarez A, Salinas- Gabin  a I. Hyperoxia-

induced pulmonary toxicity. Med Intensiva. 2010;34:134-8. 

45. Robinson TD, Freiberg DB, Regnis JA, Young IH. The role of hypoventilation and 

ventilation-perfusion redistribution in oxygen-induced hypercapnia during acute 

exacerbations of chronic obstructive pulmonary disease. Am J Respir Crit Care Med. 

2000;161:1524-9. 

46.Connors Jr AF, Dawson NV, Thomas C, Harrell Jr FE, Desbiens N, Fulkerson WJ, et 

al. Outcomes following acute exacerba- tion of severe chronic obstructive lung disease. 

The SUPPORT investigators (Study to Understand Prognoses and Preferences for 

Outcomes and Risks of Treatments). Am J Respir Crit Care Med. 1996;154:959-67. 

47.Salmeron S, Liard R, Elkharrat D, Muir J, Neukirch F, Ellrodt A. Asthma severity and 

adequacy of management in accident and emergency departments in France: a 

prospective study. Lancet. 2001;358:629-35. 

48.Purro A, Appendini L, Polillo C, Musso G, Taliano C, Mecca F, et al. Mechanical 

determinants of early acute ventilatory fail- ure in COPD patients: a physiologic study. 

Intensive Care Med. 2009;35:639-47. 



95 
 

49.Blanch L, Bernabe F, Lucangelo U. Measurement of air trap- ping, intrinsic positive 

end-expiratory pressure, and dynamic hyperinflation in mechanically ventilated patients. 

Respir Care. 2005;50:110-23. 

50. Mishima M. Physiological differences and similarities in asthma and COPD-based on 

respiratory function testing. Allergol Int. 2009;58:333-40. 

51.Oddo M, Feihl F, Schaller M, Perret C. Management of mechan- ical ventilation in 

acute severe asthma: practical aspects. Intensive Care Med. 2006;32:501-10. 

52. Rosengarten PL, Tuxen DV, Dziukas L, Scheinkestel C, Merrett K, Bowes G. 

Circulatory arrest induced by intermittent positive pressure ventilation in a patient with 

severe asthma. Anaesth Intensive Care. 1991;19:118-21. 

53.ElzeyBD,TianJ,JensenRJ,SwansonAK,LeesJR,LentzSR,etal.Platelet-mediated 

modulation of adaptive immunity. A communication link between innate and adaptive 

immune compartments. Immunity. 2003;19:9–19. 

54.Semple JW, Italiano JE Jr, Freedman J. Platelets and the immune continuum. Nat Rev 

Immunol. 2011;11:264–74. 

55.Morrell CN, Aggrey AA, Chapman LM, Modjeski KL. Emerging roles for platelets as 

immune and inflammatory cells. Blood. 2014;123:2759–67. 

56. Youssefian T, Drouin A, Massé JM, Guichard J, Cramer EM. Host defense role of 

platelets: engulfment of HIV and Staphylococcus aureus occurs in a spe- cific subcellular 

compartment and is enhanced by platelet activation. Blood. 2002;99:4021–9. 

57.Watson SP, Morgan NV, Harrison P. The vascular function of platelets. In: Hoff- 

brand AV, Mehta AB, editors. Post-graduate Hematology. Oxford, UK. 2016. 

58.Jenne CN, Urrutia R, Kubes P. Platelets: bridging hemostasis, inflammation, and 

immunity. Int J Lab Hematol. 2013;35:254–61. 



96 
 

59.DuerschmiedD,SuidanG,DemersM,HerrN,CarboC,BrillA,etal.Plateletsero- 

tonin promotes the recruitment of neutrophils to sites of acute inflammation in 

mice. Blood. 2013;121:1008–15. 

60.Wang X, Luo Y, Masci PP, Crawford R, Xiao Y. Influence of interleukin-1 beta on 

platelet-poor plasma clot formation: a potential impact on early bone healing. 

PLOS ONE. 2016;11:e0149775. 

61.Kissel K, Berber S, Nockher A, Santoso S, Bein G, Hackstein H. Human platelets tar- 

get dendritic cell differentiation and production of proinflammatory cytokines. 

Transfusion. 2006;46:818–27. 

62.Weyrich AS, Elstad MR, McEver RP, McIntyre TM, Moore KL, Morrissey JH, et al. 

Activated platelets signal chemokine synthesis by human monocytes. J Clin 

Invest. 1996;97:1525–34. 

63. von Hundelshausen P, Weber KS, Huo Y, Proudfoot AE, Nelson PJ, Ley K, et al. 

RANTES deposition by platelets triggers monocyte arrest on inflamed and 

atherosclerotic endothelium. Circulation. 2001;103:1772–7. 

64.Crawford A, Angelosanto JM, Nadwodny KL, Blackburn SD, Wherry EJ. A role for 

the chemokine RANTES in regulating CD8 T cell responses during chronic viral 

infection. PLoS Pathog. 2011;7:e1002098. 

65. Cognasse F, Hamzeh-Cognasse H, Lafarge S, Chavarin P, Cogné M, Richard Y, et al. 

Human platelets can activate peripheral blood B cells and increase production 



97 
 

of immunoglobulins. Exp Hematol. 2007;35:1376–87. 

66. Ludwig A, Petersen F, Zahn S, Götze O, Schröder JM, Flad HD, et al. The CXC- 

chemokine neutrophil-activating peptide-2 induces two distinct optima of neutrophil 

chemotaxis by differential interaction with interleukin-8 receptors CXCR-1 and CXCR-2. 

Blood. 1997;90:4588–97. 

67. Baggiolini M, Dewald B, Moser B. Interleukin-8 and related chemotactic cytokines—

CXC and CC chemokines. Adv Immunol. 1994;55:97–179. 

68.Scheuerer B, Ernst M, Dürrbaum-Landmann I, Fleischer J, Grage-Griebenow E, 

Brandt E, et al. The CXC-chemokine platelet factor 4 promotes monocyte survival and 

induces monocyte differentiation into macrophages. Blood. 2000;95:1158–66. 

 

 

 



PROFORMA  

Name : Age/sex :  

Address : IP / OP No: 

Contact No :  

Occupation :  

Diagnosis : 

Chief Complaints:  

History:  

 

 

 

 

 

 

H/O Chest pain 

 

 

 

Past History:  

♦ H/O DM / CAD/ Renal disease/ Liver disease/ Old PTB/  

CVA/ any Malignancy 

 



♦ H/O any previous Drug 

♦ H/O Previous Hospitalisation 

Personal History:  

♦ H/O Smoking :  

♦ Smoking Index : 

♦ H/O Alcoholic 

Examination:  

 HEIGHT - WEIGHT- BMI- 

 

Cyanosis, Clubbing, Lymphadenopathy, Pedal edema. 

 

 of Respiratory system: Inspection 

 Palpation 

 Percussion 

Auscultaion 

• ECG 

• CXR PA view 

COPD QUESTIONNAIRE 

SMOKING-YES/NO, IF YES, _______ YEARS  

SMOKING INDEX -___________PACK YEARS 

DYSPNOEA – YES/NO, IF YES , mMRC grade 

NO OF EXACERBATIONS IN THE PAST ONE YEAR 

NO OF HOSPITALISATIONS 



INVESTIGATIONS  

1.PLATELET COUNT 

2.MEAN PLATELET VOLUME 

3.PLATELET DISTRIBUTION WIDTH 

 

 

 

 

 



                                     B. PATIENT  INFORMATION  SHEET  

Dear Sir /  Madam, We  are  conducting  a  study  on ““TRENDS OF PLATELET 

INDICES IN ACUTE EXACERBATIONS OF CHRONIC OBSTRUCTIVE 

PULMONARY DISEASE- A LONGITUDINAL FOLLOW UP STUDY”   

KMCH,  Chennai. in  the  Department  of  General This  study  will  not  affect  your 

treatment  in  any  way.  The privacy  of  the  patients  in  the  research  will  be  

maintained  throughout  the  study.  In  the event  of  publication  or  presentation  

resulting  from  the  research,  no  personally identifiable  information will be shared. 

Taking  part  in  this  study  is  completely  your  choice.  If  you  decide  to  

participate,  you will  be  asked  to  sign  the  consent  form.  Kindly  sign  the  consent  

form  only  when  you understand  the  information  given  in  the  form  and  have  

had  your  questions  an to  your  complete satisfaction and understanding.  

You  are  free  to  withdraw  from  this  study  at  any  point  of  time.  We  assure  you  

that  withdrawal  from  the  study  will  not  affect  the  rest  of  your  treatment  in  

any  way  and   it will be continued as per the re commended treatment.  Any  

questions  about  the  study  or  clarification  can  be  cleared  with  the  principal  

investigator  or  with the  other coinvestigators of  this study.  We  request  you  to  

participate  in  this  study.  However,  please  note  that  your  participation  is  

completely  voluntary  and  that  you  can  withdraw  from  the  study  at  any  stage.  

 Signature  of  the investigator     Signature  of  the participant  

 Place: 

 Date :  



CONSENT  FORM 

Study detail:  “TRENDS OF PLATELET INDICES IN ACUTE 

EXACERBATIONS OF CHRONIC OBSTRUCTIVE PULMONARY DISEASE- 

A LONGITUDINAL FOLLOW UP STUDY” 

Study centre   KILPAUK MEDICAL COLLEGE,CHENNAI 

Patients Name  

Patients Age :   

Identification  Number:  

Patient may check (√) these boxes 

 □  I  confirm  that  I  have  understood  the  purpose  of  procedure  for  the  above  

study.  I  have  the  opportunity  to  ask  question  and  all  my  questions  and  doubts  

have  been  answered to my complete satisfaction .  

□  I  understand  that  my  participation  in  the  study  is  voluntary  and  that  I  am  

free  to  withdraw at  any time  without giving reason, without my  legal rights being 

affected.  

□  I  understand  that  sponsor  of  the  clinical  study,  others  working  on  the  

sponsor’s be  half,  the  ethical  committee  and  the  regulatory  authorities  will  not  

need  my permission   to  look  at  my  health  records,  both  in  respect  of  current  

study  and  any further  research   



that  may  be  conducted  in  relation  to  it,  even  if  I  withdraw  from  the study  I  

agre e  to   this  access.  However,  I  understand  that  my  identity  will  not  be 

revealed in  any information  released to third  parties or  published.  unless  as  

required  under  the  law.  I  agree  not  to  restrict  the  use  of  any  data  or  results  

that  arise from  this study.  

□ I  agree  to  take  part  in  the  above  study  and  to  comply  with  the  instructions  

given  during  the  study  and  faithfully  cooperate  with  the  study  team  and  to  

immediately inform   the  study  staff  if  I  suffer  from  any  deterioration  in  my  

health  or  well any unexpected  or  unusual  symptoms. 

□  I hereby consent to  participate  in this study.being  or  

□ I  hereby  give  permission  to undergo  complete clinical  examination and  

diagnostic tests  including hematological,  biochemical,  radiological  tests.  

Signature/thumb impression  

Place : 

Date :  

Patients Name and Address:  

Signature  of  investigator:  

Study investigator’s Name:  

Place  

Date :  



 



S.NO age sex comorbidity platelet distribution width 2 weeks 4 weeks persistantly high mean platelet volume 2 weeks 4 weeks persistantly high platelet count 2 weeks 4 weeks persistantly high mechanical ventilation Hospital admissions

1 54 N 14.3 9.8 10.2 N 8.5 8.6 8.6 N 1.5 2.3 2.6 N Y N

2 52 N 11.2 9.6 10.8 N 8.3 8.5 8.3 N 2.7 2.6 1.9 N N N

3 49 N 9.8 10.2 9.6 N 8.4 8.6 8.4 N 1.8 1.5 2.9 N N N

4 49 N 12.8 11.3 10.9 N 8.6 8.4 8.2 N 1.6 1.4 1.8 N N N

5 72 N 10.3 11.2 11.2 N 8.9 4.4 0.6 N 2.3 1.6 2.8 N N N

6 47 N 9.7 9.8 9.9 N 8.8 8.7 8.9 N 2.4 2.6 1.1 N N N

7 56 N 10.1 9.7 10.7 N 8.7 8.4 8.4 N 1.6 2.6 1.3 N N N

8 39 N 10.3 10.2 10.2 N 8.8 8.4 8.5 N 1.8 2.8 1.4 N N N

9 57 N 9.8 10.8 10.8 N 8.6 8.4 8.6 N 2.3 1.8 1.6 N N N

10 47 N 10.7 10.7 9.7 n 8.3 8.5 8.6 N 2.8 2.8 1.6 N N N

11 39 N 11.2 11.3 9.1 N 8.4 8.8 8.3 N 2.6 3.2 1.6 N N N

12 67 N 11.3 10.8 11.8 N 8.4 8.3 8.9 N 2.7 2.2 1.3 N Y N

13 67 N 9.7 9.3 11.4 N 8.1 8.6 8.6 N 2.2 1.6 1.6 N N N

14 70 N 9.1 9.3 11.5 N 8.2 8.9 8.9 N 1.7 2.6 2.4 N N N

15 62 N 11.1 11.2 10.9 N 8.6 8.5 8.6 N 1.6 2.7 2.5 N N N

16 47 N 10.5 10.3 10.9 N 8.7 8.3 8.6 N 1.5 2.8 2.2 N N N

17 62 N 10.7 9.7 9.8 N 8.9 8.6 8.3 N 1.4 2.5 1.8 N N N

18 71 N 10.8 10.4 9.9 N 8.8 8.4 8.2 N 1.8 2.6 1.9 N N N

19 61 N 9.6 11.2 10.2 N 8.6 8.2 8.6 N 1.6 2.3 1.6 N N N

20 48 N 7.2 11.3 9.7 N 8.3 8.6 8.6 N 1.9 2.2 1.3 N N N

21 53 N 11.2 10.2 11.2 N 8.4 8.6 8.3 N 2.6 2.3 1.2 N N N

22 62 N 11.3 11.2 11.3 N 8.6 8.9 8.9 N 1.4 2.9 2.1 N N N

23 54 N 10.5 9.6 11.3 N 8.9 8.5 8.5 N 2.5 2.6 0.6 N N N

24 54 N 10.7 9.7 10.4 N 8.5 8.3 8.5 N 2.4 2.6 2.3 N N N

25 58 N 9.8 9.5 10.5 N 8.6 8.2 8.6 N 2.1 1.8 2.1 N N N

26 63 N 10.5 11.2 10.6 N 8.3 8.2 8.3 N 2.6 1.7 1.8 N N N

27 60 N 11.2 10.6 10.6 N 8.4 8.6 8.9 N 2.3 1.9 2.6 N N N

28 70 N 9.7 10.2 10.7 N 8.6 8.7 8.4 N 2.4 1.6 1.3 N N N

29 55 N 9.8 9.8 9.2 N 8.3 8.5 8.7 N 2 1.2 1.5 N N N

30 56 N 10.2 9.7 11.2 N 8.6 8.4 8.6 N 1.3 2.1 2.1 N N N

31 53 N 11.3 11.2 11.3 N 8.6 8.7 8.6 N 1.7 1.1 1.6 N N N

32 71 N 10.7 10.3 9.6 N 8.4 8.3 8.6 N 2.3 2.6 1.8 N N N

33 43 N 10.8 10.1 9.5 N 8.9 8.4 8.5 N 1.8 1.6 2.6 N N N

34 48 N 10.9 8.9 11.4 N 8.4 8.2 8.4 N 2.6 1.5 2.1 N N N

35 77 N 9.4 10.6 11.3 n 8.6 8.3 8.3 N 2.8 2.5 1.9 N N N

36 47 N 9.8 9.7 12.3 N 8.5 8.6 8.8 N 2.3 2.5 2.1 N N N

37 65 N 10.5 9.6 11.4 N 8.3 8.9 8.6 N 2.4 1.7 2.6 N N N

38 80 N 11.1 9.4 10.9 n 8.6 8.3 8.5 N 2.8 1 2.3 N N N

39 58 N 10.2 9.5 10.6 N 8.4 8.4 8.6 N 1.6 1.3 2.2 N N N

40 67 N 9.5 9.8 10.6 N 8.6 8.4 8.7 N 1.7 1.3 1.9 N N N

41 62 N 9.8 10.6 9.6 N 8.3 8.1 8.9 N 2.1 1.6 1.8 N N N

42 56 N 10.4 11.2 11.6 N 8.9 8.5 8.5 N 1.8 1.4 1.6 N N N

43 70 N 10.8 11.4 9.2 N 8.6 8.6 8.9 N 2.5 1.2 1.5 N N N

44 58 N 10.6 10.8 9.7 N 8.3 8.3 8.6 N 1.7 2.2 0.1 N N N

45 58 N 11.1 10.6 9.3 N 8.6 8.2 8.4 N 1.6 2.6 2.3 N N N

46 44 N 11.2 10.6 9.2 N 8.5 8.4 8.7 N 1.8 2.7 2.4 N N N

47 58 N 11 9.6 11.2 N 9.4 8.6 8.6 N 2.6 2.8 2.1 N N N

48 58 N 10.6 9.7 10.6 N 8.4 8.5 8.6 N 2.5 1.2 1.6 N N N

49 67 N 9.8 11.2 10.4 N 8.9 8.3 8.9 N 1.6 1.6 1.8 N N N

50 62 M Y 14.2 14.1 13.8 y 9.6 10.2 6.8 y 3.1 3.6 3 y Y Y

51 56 m y 13.8 11.6 10.1 N 8 9.6 9 n 2.6 3.2 3.1 y Y N

52 45 f n 14 11.5 10.2 y 9.4 8 7 n 3.4 3.2 4.1 y Y N

53 56 m y 15.2 14.8 11.9 y 6 9.1 9.4 y 3.1 3.2 2.9 y Y Y

54 72 M n 15.1 11.2 10.8 y 10 10.6 11 n 4.1 2.1 2.9 n Y N

55 68 m y 14.8 14.1 13.2 y 11 8 6.8 n 4.6 4.1 3.9 y Y Y

56 54 m y 12.8 12.8 13.2 y 12.6 12.9 8.1 y 3.9 3.6 2.9 y Y Y

57 76 f y 14.6 10.7 11.6 y 7 9.6 10.1 n 3.6 2.6 2.5 n N N



58 66 m y 13.1 13.9 10 y 12 8.8 7.6 n 4.1 4.5 2.7 y Y Y

59 69 f y 13.2 13.6 14.1 y 11.6 12.3 8.8 y 4.9 5.2 4.6 y Y Y

60 56 m y 14.2 15.7 10.2 y 11.4 12.3 8 y 5.1 4.2 2.7 y Y Y

61 51 m y 12.9 13.8 9.8 y 11.6 6.6 7.2 y 4.8 2.3 2.1 n Y Y

62 48 m y 13.2 15.2 15.4 y 9.9 10.6 11.1 y 3.2 2.6 2.2 n Y Y

63 32 f y 13.5 13.9 15.1 y 6.4 11 9.8 y 3.9 4.1 4.4 y Y Y

64 48 m y 14.8 14 15.4 y 10.3 10.9 9 y 3.5 2 3.6 y Y Y

65 58 m y 14.3 14.9 10.6 y 10.6 11.3 8.8 y 3.8 3.5 2.1 y Y Y

67 51 m y 11.2 13 13.1 y 12.1 11.8 8.9 y 3.1 3.9 2.1 y N Y

68 66 m y 13.6 13.8 12 y 9.8 9.8 9.9 y 3.8 3.8 2.2 y N Y

69 70 f y 14.1 10.6 13.1 y 10.6 10.2 8.9 y 3.6 3.5 2.6 y N Y

70 54 m n 10.8 11.5 11.2 y 12.3 10.4 10.2 y 4.1 3.6 2.3 y N N

71 48 m n 13.6 11.8 10.2 y 8.8 10.2 8.6 n 4.4 2.5 2.2 n N N

72 44 m y 14.1 11.6 11.5 y 12.6 8.3 8.4 n 4.6 2.1 2.7 n N Y

73 48 N 13.7 13.2 14.2 n 8.8 9.8 9.7 y 2.5 3.5 3.4 y Y Y

74 56 N 11.4 14.6 13.2 n 8.5 10.2 9.8 y 2.8 4.2 4.2 y Y Y

75 76 N 10.2 75.2 14.1 N 8.1 9.9 10.9 y 2.7 4.3 4.1 y N Y

76 45 N 10.6 13.8 14.8 n 8.2 10.8 11.1 y 2.9 4.6 3.6 y N Y

77 37 N 10.8 14.2 14.3 N 8.3 10.2 11.3 y 1.5 4.9 3.8 y N Y




