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ABSTRACT

BACKGROUND

Chronic Obstructive Pulmonary Disease (COPD) is a preventable and treatable disease, which consists of constant expiratory
limitation of the flow of air which is not fully reversible. Neutrophil-to-Lymphocyte Ratio (NLR) is an effortless and basic
parameter that is readily obtained from the simplest and easily obtainable complete blood count, even in peripheral hospitals.

MATERIALS AND METHODS

In our cross-sectional study a total of 100 patients with COPD, attending Coimbatore Medical College Hospital OPD was included
based on the inclusion and exclusion criteria over a period of one year. All the data were entered in a data collection sheet in an
Excel format and analysed using SPSS Software. Numerical values were reported using mean and standard deviation or median.
Categorical values are reported using number and percentages. Using Unpaired T-test and ANOVA as Statistical Methods,
Probability (p) value less than 0.05 was considered as statistically significant.

RESULTS

In our study we have found that age, duration of illness and the BODE index was correlated with NLR. It was also found in our
study that NLR is inversely related to FEV1 and GOLD grades. The neutrophil-lymphocyte ratio was more in patients with more
severity of disease shown by MMRC grading and it indicates that higher the NLR ratio more severe the disease will be on dyspnoea
score. It is also raised in smoker with acute exacerbation of COPD patients. NLR was independently correlated with all parameters
of BODE index with p value of 0.001. Correlation of chest x-ray and CT chest with mean NLR level for emphysema plus chronic
bronchitis was 4.8 and showed statistical significance with p value of 0.001.

CONCLUSION

As an inexpensive, accessible and convenient assay, complete haemogram may be used as a practical means in the prediction of
prognosis of patients with COPD in future clinical settings. Several types of inflammatory cells and mediators have been found to be
involved in the progression of COPD. Our study evaluated the association of NLR with acute exacerbations and disease severity in
COPD.
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BACKGROUND

Chronic obstructive pulmonary disease is regarded as the
most important public health problem that affect our part of
the world. It is the fourth leading cause of mortality in the
world, and by 2020 will become the next cause next to
ischaemic heart disease and stroke as per WHO.[l COPD
mostly affecting males who are mainly smokers and
characterised by limitation of airflow which is not fully
transformable to normal along with increased long-term
inflammatory response in airways of the tracts of lungs, being
viral and bacterial pathogens as the prime cause of
exacerbations.[2l
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Macrophage and cells lining the mucous membrane
activation, which produce proteinases and chemokines,
which attract other inflammatory and immune cells,
interleukin-8 (IL-8) and TNF alpha are released in turn cause
attraction of neutrophils to the site are the main reasons of
inflammation that is occurring in COPD.

Neutrophil-to-Lymphocyte Ratio (NLR) is an effortless
and basic parameter that is readily obtained from the
simplest and easily obtainable complete blood count, even in
peripheral hospitals. Inflammation is regarded as a set of
interactions between and among immune related cells such
as lymphocytes, neutrophils which in turn lead to killing of
tissues and destruction which is going on in COPD. One of the
inflammatory markers in COPD is NLR and also has its
relationship between many diseases like cardiovascular
disease, kidney disease etc.[3-5]

In this study, the association that occurs between acute
exacerbation of COPD and NLR is found out which help to
assess the morbidity and mortality of condition without the
help of costly investigation, as NLR is easily obtainable
investigation and low cost one.
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COPD is reported to have an estimated disease burden of
210 million people worldwide.l6] Globally, COPD was the
fourth leading cause of death (5.1%) in 2004 and is projected
to occupy the third position (8.6%) in 2030.17]

According to the World Health Organisation report, the
prevalence of COPD ranges between 4% and 20% in the
Indian adults.[6] According to a recent systematic
review,[8l which includes estimates from the INSEARCH and
other major studies in India, the prevalence of CB seems to
range between 6.5% and 7.7% in rural and upto 9.9% in
urban India.

India has the highest percentage of COPD mortality, which
is more than 64.7 estimated age standardised death rate per
100,000 amongst both sexes.This predicts that around
556,000 deaths occurring in case of India (> 20%) out of the
world total of 2,748,000 annually.[°] The reported prevalence
estimates have ranged from 2 to 22% in men and from 1.2 to
19% in women.[19] The recent ‘Indian Study of Asthma,
Respiratory Symptoms and Chronic Bronchitis’ (INSEARCH)
study of 85,105 men and 84,470 women from 12 urban and
11 rural sites reported the prevalence of chronic bronchitis to
be 3.49% (4.29% in males and 2.7% in females) in adults > 35
years.[11]

Aims and Objectives

e To identify the possible correlation between neutrophil-
to-lymphocyte ratio and severity of COPD.

e To identify correlation between NLR with pulmonary
function test (FEV1) in COPD patients.

e To study the prospects of NLR considered to be newer,
cheaper indicator in acute episodes of COPD.

MATERIALS AND METHODS
Study Design
The study was cross-sectional study.

Study Period

The study was carried out in the Department of Medicine at
Coimbatore Medical College and Hospital from July 2016 to
June 2017.

Study Population

After obtaining written, understandable, informed signed
consent, detailed history and examination were done in 100
patients of OPD were included in the study.

Inclusion Criteria

Stable diagnosed COPD patients of age 40 years or older who
were current or ex-smokers, based on clinical history and
examination, attending Coimbatore Medical College Hospital
Outpatient Department.

Exclusion Criteria

1. Patients with Bronchial Asthma, Bronchiectasis or
Bullous lung disorders.

2. Patients with active pulmonary tuberculosis.

3. Patients with other inflammatory diseases such as
malignancy, arthritis.

4. Inflammatory bowel diseases or connective tissue
disorders.

5. Patients with hepatic disease, renal disease, cardiac
disease.
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6. Patients with any other acute or chronic respiratory
infections.

7. Patients with Diabetes Mellitus.

Patients receiving long-term antibiotics.

9. Patients who are on systemic corticosteroids,
immunosuppressive therapy.

10. Pregnant or breastfeeding women.

®©

Statistical Analysis

All the data were entered in a data collection sheet in an Excel
format and analysed using SPSS Software. Numerical values
were reported using mean and standard deviation or median.
Categorical values are reported using number and
percentages. The statistical methods used was ANOVA.

RESULTS

In our clinical study, where neutrophil lymphocyte ratio was
obtained from COPD patients and observed for their disease
severity. The patients who underwent the study were
examined clinically along with detailed history, complete
blood count and spirometry.

Our study included 100 patients, of that 10% had mild,
32% had moderate, 17% had severe and 41% had very
severe COPD. All the patients had cough as the major
symptom along with wheezing and crepitation were the
predominant signs. 46% of patients had fever and absent in
54% and those who had fever had more severe form of
exacerbation.

AgeinYears No. of Patients | Percentage
<50 9 9%
51-60 31 31%
61-70 48 48%
>70 12 12%
Table 1. Age Distribution

Major group (48%) under the study was of age group 61-
70 years, which shows the average age group of the disease in
our study. Rural population comprised of 61% showing major
predisposition of COPD to rural areas in our study, and 48%
of patients had duration of illness for more than 10 years.
Body mass indices of the patients who participated in this
study were almost equally divided in all groups of < 18, 18-23
and > 23 BMIs. The severity of the disease in case of affecting
the daily life was shown by 6-minute walk distance in which
31% was not able to walk above 149 metres in 6 minutes
showing the severity of the condition in those patients.

= URBAN
= RURAL

Chart 1. Place of Living
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91% of people participated in the study were males and
9% females, all of the females had biomass fuel exposure, so
it is considered as the main aetiology in them. 68% of
patients were smokers, 52% exposed to biomass fuel and
56% patients had occupational and environmental exposure.

Neutrophil
Lymphocyte Statistical
Parameters [Exposure| Ratio Mean P value Method
(SD)
. Yes 4.38 (1.37) Unpaired T
Smoking No | 2.69(1.27) | 000 | ‘pest
. Yes 4.25 (1.54) Unpaired T
Biomass Fuel No 3.39 (1.45) 0.005 Test
Environmental| Yes 4.12 (1.57) 0.043 Unpaired T
Exposure No 3.38 (1.46) ) Test
Table 2. Various Exposure and NLR Significance

49% of patients had grade 3 severity on MMRC scale
followed by 26% of grade 2, 13% of grade 4 and 12% of grade
1 respectively. 43% had very severe restriction based on
FEV1, while 30% had moderate, 15% had severe restriction
and 12% had mild restriction, showing that almost half the
patients had very severe restriction based on spirometry.

4.5

3.99

3.5

NEUROPHIL
LYMPHOCYTE
RATIO (MEAN)

1
0.5
0

<5 YEARS

5-10YEARS

=10 YEARS
DURATION OF DISEASE IN YEARS

Chart 2. Duration of Years vs. Mean NLR

Neutrophil
Lymphocyte Statistical
Symptoms | Presence Ratio Mean P value Method
(SD)
Yes 4.81 (1.19) Unpaired
Fever No |334(148)] °%%0 | Trest
_ Yes 4.75 (1.15) Unpaired
Crepitations —— 5 55 1709) | Y990 | Trest
) Yes 4.04 (1.54) Unpaired
Wheezing No 234(034) | %001 | pest
. Yes 5.07 (0.84) Unpaired
Cyanosis No 283 (1.25) | %001 | rest
. Yes 5.13 (0.89) Unpaired
Clubbing No 343(1.49) | 2091 | Test
Pedal Yes 4.78 (1.19) 0.001 Unpaired
Oedema No 3.13(1.41) ) T Test
Table 3. Symptomatology and its NLR Importance

Neutrophil lymphocyte ratio was correlated with each
parameter and their results were as follows: Age and
duration of illness was correlated with NLR with p value
being 0.748 and 0.001 showing its significance towards
duration of illness. Those patients who were smokers had
high NLR with average of 4.38 compared to the non-smoker
patients showing that NLR is raised in smokers with acute
exacerbation COPD patients.
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Neutrophil
i Lymphocyte Statistical
Grade Severity Ii,atil()) Me};:l P value Method
(SD)
Grade 1 1.98 (0.48)
Grade 2 2.52(0.98)
MMRC Crade 3 274 (L17) 0.001 | ANOVA
Grade 4 4.8 (0.77)
Mild 2.09 (0.65)
FEV1 Moderate 2.59 (1.04) 0.001 | ANOVA
Severe 4.38 (1.35)
Very Severe | 5.01 (0.84)
Mild 2.03 (0.47)
Gold Moderate 2.58 (1.05) 0.001 | ANOVA
Severe 4.29 (1.19)
Very Severe | 5.08 (0.86)
>350 MTS | 2.18(0.81)
6-Min Walk250-349 MTS|  3.87 (1.4)
Distance |150-249 MTS| 4.19 (1.28) 0.001 ) ANOVA
<149 MTS 5.13(0.89)
1 (80%) 2.07 (0.62)
Bode Index|
(Survival 2 (67%) 3 (1.19) 0.001 | ANOVA
%) 3(57%) 4.35 (1.44)
4 (18%) 4.89 (1.04)
Table 4. Various Severity Grades vs. Mean Neutrophil
Lymphocyte Ratio

The biomass fuel exposure followed the same pattern of
smoking as NLR was raised in those patients with exposure
compared to normal population with significant p value
(0.005). Place of origin of patient and hypertension were not
related in any form with the NLR value.

6
513
5
4.19

4 3.87

NLR MEAN :

VALUE 2.18
2
1
0
> 350 MTS 250-349 MTS 150-249 MTS > 149 MTS
6 MINUTE WALK DISTANCE

Chart 3. 6-Minute Walk Distance vs. Mean Neutrophil
Lymphocyte Ratio

Fever, clubbing, cyanosis, pedal oedema, crepitation,
wheezing and PAH showed statistical significance with p-
value of 0.001, showing that with NLR more the severity of
the disease is high. Since all the patients had cough, p value
for the same could not be assessed. The neutrophil
lymphocyte ratio was more in patients with more severity of
disease shown by MMRC grading, and it indicates that higher
the NLR ratio more severe the disease will be on dyspnoea
score.
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Chart 4. PAH vs. Severity of Disease

MEAN
NEUTROPHIL
LYMPHOCYTE

RATIO ’

1(80%) 2(67%) 3(57%) 4(18%)
BODE INDEX(SURVIVAL %)

2.07

Chart 5. Bode Index vs. Mean Neutrophil Lymphocyte Ratio

Another important finding is that NLR ratio is inversely
related to FEV1 and GOLD grades with p-value being 0.001,
which shows the severity of obstruction in airways with more
neutrophil lymphocyte ratio.

2
MEAN
NEUTROPHIL 2
LYMPHOCYTE -
RATIO B I

MILD MODERATE SEVERE VERY SEVERE
FEV1

501

2,09

Chart 6. FEV1 vs. Mean Neutrophil Lymphocyte Ratio

5.08
4.29
a4
MEAN
NEUTROPHIL
3 258
LYMPHOCYTE
RATIO 2.03
2
1
0

MILD MODERATE SEVERE VERY SEVERE
GOLD GRADING

Chart 7. Gold Grading vs. Mean Neutrophil Lymphocyte
Ratio
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It has been found that NLR was independently correlated
with all parameters of BODE index with p value of 0.001.
Correlation of chest x-ray and CT chest with mean NLR level
for emphysema plus chronic bronchitis was 4.8 and showed
statistical significance with p value of 0.001.

W EMPHYSEMA & CB

= EMPHYSEMA
CHRONIC BRONCHITIS

HNORMAL

Chart 8. Chest X-Ray findings of Patients

MEAN
NEUTROPHIL
LYMPHOCYTE
RATIO I I

EMPHYSEMA& EMPHYSEMA CHRONIC NORMAL
BRONCHITIS

CHEST X RAY FINDINGS

204

Chart 9. Chest X-Ray vs. Mean Neutrophil Lymphocyte
Ratio

The NLR can be taken as a pulmonary structural and
functional indicator, as it is shown that NLR is more in
patients with more destruction in lung shown on x-ray and
CT scan as the possible mechanism that neutrophils
degranulate causing release of enzymes and result in more
emphysematous destruction.

It was also found in our study that NLR was associated
with every component of the BODE index and was
statistically significant with every component. So it can be
said that the walking distance in 6 minutes, the nutritional
status of the patient, breathlessness of the patient,
everything’s severity can be assessed from NLR. Another
important thing is that BODE index gives the prognosis and 4-
year survival rate, so from the simple investigation we can
predict somewhat the 4-year prognosis of the patient without
costly investigations.

DISCUSSION

Chronic Obstructive Pulmonary Disease (COPD) is a
preventable and treatable disease, which consists of constant
expiratory limitation of the flow of air which is not fully
reversible. A progressive disease, which comprises of
enhanced and chronic inflammatory response to gases and
noxious materials of the mucosa of respiratory tract. Though
there is a complex inflammatory response within the airways
and lung parenchyma during the early stages of the disease,
COPD is recognised as a systemic inflammatory disease.[12]
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GOLD defines COPD- “Chronic Obstructive Pulmonary
Disease (COPD) is a preventable and treatable disease that is
characterised by airflow limitation and persistent respiratory
symptoms that is due to airway and/ or alveolar
abnormalities usually caused by significant exposure to gases
or noxious particles.” Factors in early life termed “childhood
disadvantage factors” are as important as heavy smoking in
predicting lung function in adult life.[13]

Several mechanisms have been proposed for the origin of
the increased systemic inflammation of COPD. First, the spill
over of inflammatory mediators from the pulmonary
compartment; Second, an inflaimmatory reaction to tissue
hypoxia; and Third a reaction induced by the pro-
inflammatory bacterial product lipopolysaccharide.[14]

The neutrophil-to-lymphocyte ratio (NLR) is a simple
ratio that is obtained from the complete blood count of
patient, which is found out by dividing absolute neutrophil
count as numerator and absolute lymphocyte count as the
denominator. So any conditions which alters the counts will
change the ratio, which can increase or decrease. The ratio
indicates the inflammatory status of the individual, that is the
cellular mediated inflammatory response. High value of the
ratio indicates there is some response to inflammation
happening in the body. In connection with WBC count and its
subtypes, several studies have shown the prognostic value of
leucocytosis and neutrophilia in the systemic circulation in
patients with COPD. An elevated WBC count was also
associated with increased risk of frequent exacerbations.[1516]
Celli et al showed that elevated WBC and neutrophil counts
were independently and significantly associated with
mortality.[17]

In Danish COPD population study, leucocytosis in
combination with elevated levels of CRP and fibrinogen was
associated with an increased risk of major comorbidities such
as ischaemic heart disease, diabetes, lung cancer and
pneumonia.l’8] So many of the conditions NLR can vary and
its value can be used in monitoring as a biomarker in those
conditions, some are hypertension, diabetes, obesity,
metabolic syndromes, cardiovascular disease, renal failure,
any chronic malnutrition states, cerebrovascular disease,
Alzheimer’s, COPD and even psychiatric conditions like
delirium etc. This parameter can also be used in various
cancers, monitoring of therapy of drugs and prognosis of
treatment with various therapies. The usefulness of NLR as
an inflammatory marker can compared to other routinely
used inflammatory markers like C-reactive protein
interleukin-1, tumour necrosis factor-a, ESR etc. Neutrophil
was considered to be the culprit of a protease/ antiprotease
imbalance in the lung. Neutrophils attached to endothelial
cells and migrate into the respiratory tract through the
airways and parenchyma with the help of neutrophil
chemotactic factors and then lastly survive by some
cytokines.[19]

Cigarette smoking is considered as one of the important
reasons which results in COPD according to WHO, the smoke
originating from the cigarette consists of many different free
radicals along with other oxidant substances. These will
cause inflammation in the lining epitheliums of airway tracts
and also in the parenchyma of the lung tissue along with
surplus production of mucus decreases the airflow to lungs
resulting in COPDs pathological and clinical features. Smoking
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will reduce the flow rates and decreases the pulmonary
function.

Smoking cessation is the most important and the effective
treatment of COPD. It decreases the rapidity of development
of pulmonary deterioration. Recently, Milara et al reported
that the peripheral blood neutrophil count was persistently
elevated in patients with COPD despite years of smoking
cessation.[20] Cigarette smokers have a higher prevalence of
respiratory symptoms and lung function abnormalities, a
greater annual rate of decline in FEV1 and a greater COPD
mortality rate than non-smokers.[21]

Passive exposure to cigarette smoke also known as
environmental tobacco smoke, may also contribute to
respiratory symptoms and COPDI22] by increasing the lung’s
total burden of inhaled particles and gases. Pregnant women
who smokes had greater risk for the foetus by affecting in
utero lung growth and development and possibly priming the
immune system.[23] Occupational exposures including organic
and inorganic dusts, chemical agents and fumes are
underappreciated risk factors for COPD development.[24.25]

Protease-Antiprotease Hypothesis

Alpha-1-antitrypsin  («1-AT), also called a-1-protease
inhibitor (a-1-Pi), is a glycoprotein that forms the normal
constituent in the a-1-globulin part of the plasma proteins on
serum electrophoresis. The single gene locus that codes for o
-1-AT is whose locus is on chromosome 15t long arm. The
normal function of a-1-AT is to inhibit proteases and hence
its name o-1-protease inhibitor. The proteases (mainly
elastases) are derived from neutrophils. Neutrophil elastase
normally in lung tissue is prevented from eating the lung
parenchyma, because of the anti-elastase activity of the
enzyme. So, any alterations in the system can result in the
pathology occurring in emphysema- By decreased anti-
elastase activity, i.e. deficiency of o-1 antitrypsin; By
increased activity of elastase, ie. increased neutrophilic
activation and also lung infiltration producing more
neutrophil elastase.

Recently, it has been found that the use of NLR in various
cancer prognostication including breast cancer, oesophageal
cancer, pancreatic cancer, colorectal cancers, an elevated
preoperative or pretreatment NLR calculated from peripheral
blood tests was identified as an independent and readily
available prognostic biomarker related to poor survival in
numerous cancers including colorectal cancer, breast cancer,
gastric cancer and oesophageal cancer, renal cell carcinomas
and various studies are undergoing in evaluating the same as
inflammation is a basic pathogenesis happening in all cancers
and in those states the NLR values are altered.

NLR is a tool which helps to find out the severity of
disease and also the activity status of the disease in COPD
patients. Similar study, Lee et al found that neither neutrophil
nor lymphocyte alone was correlated with FEV1. The
Neutrophil Lymphocyte Ratio was very well correlated with
FEV1. Neutrophilia, an indicator of inflammation, and
lymphopenia, an indicator of decreased immune competence,
predicts the severity and activity of COPD while combining
both as an NLR rather than neutrophilia or lymphopenia
alone.[26]
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Significance of NLR

1. NLRlevels are related to FEV1 by inverse relationship, as
NLR increases FEV1 decreases.

2. COPD exacerbations can be predicted with NLR and if
NLR is more in routinely followed patients we can say
the chances of future exacerbations are more.

3. The severity of the exacerbation state can be said by the
NLR value without the help of spirometry.

4. NLR can also predict the prognosis of the COPD patient
by comparing it with the BODE index.

In COPD, there will be continuous inflammatory process
happening in the airways and also in the lung tissues.
Nowadays, COPD is thought to be a systemic inflammatory
disease, as a result of that the levels of inflammatory markers
which are in blood will be high compared to normal subjects.
It has been found out that even in normal states in COPD
patients the inflammatory marker levels will be higher than
in healthy subjects, and higher the markers higher the
chances that patients can get future exacerbations. The extent
of airflow obstruction and inflammation in small airways are
associated with COPD severity as reflected in the GOLD
stages.[27:28.29]

It has been well accepted for the elevation of WBC and
neutrophils in COPD. COPD patients who had increased
inflammatory markers like CRP, fibrinogen with increased
WBC count has greater chances of getting comorbid
conditions like pneumonia, diabetes, lung cancer, CAHD etc.
Those who have frequent exacerbations have elevated WBC
counts in their blood picture and their raised value is a
predictor of mortality. Elevated WBC and neutrophil counts
were independently and significantly associated with
mortality. On the other hand, several studies found that the
increase in lymphocytes has been suggested to be caused by
chronic immune stimulation due to infectious pathogens.
Although, the impact of lymphopenia on chronic
inflammatory disease has not been well known, lymphopenia
was associated with poor outcomes in patients with an acute
infectious disease such as sepsis or bacteraemia.[30]

In addition, lymphopenia was found to be related to all-
cause mortality in patients with COPD.[3132] So there comes
the role of NLR, which consists of both the things in which
increased neutrophil count indicates activity of inflammation
and decreased lymphocyte count shows poor general
condition and the incompetence of immune system.
Lymphopenia is associated with poor outcomes in patients
with acute medical conditions such as sepsis, bacteraemia
and trauma and also in patients with chronic diseases such as
cardiovascular diseases, cancers and inflammatory bowel
disease. The mechanism of lymphopenia in critically ill
patients involve apoptosis and redistribution of lymphocytes,
but little is known about the causes of lymphopenia in
patients with chronic inflammatory diseases. Lymphopenia is
associated with age and poor nutritional status which also
characterises COPD.[33]

Neutrophilia an indicator of inflammation and
lymphopenia an indicator of decreased immune competence,
predicts the severity and activity of COPD while combining
both as an NLR rather than neutrophilia or lymphopenia
alone. The underlying mechanism between the NLR value and
airflow obstruction/ exacerbation is not well understood.
Several studies have shown that neutrophils are a key
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mediator of the relentless decline in lung function in patients
with COPD. After the recruitment, activated neutrophils cause
tissue destruction in lungs by releasing oxygen radicals and
proteolytic enzymes such as neutrophil elastase and matrix
metalloproteinases, which ultimately results in alveolar
destruction and emphysema. Emphysematous change may
lead to chronic airway obstruction by affecting the structure
and contractility of airway smooth muscle when neutrophils
are combined with small airway disease. When activated,
neutrophils release a number of proteolytic enzymes such as
elastase and matrix metalloproteinase, which contributed to
the development of emphysema. Increased neutrophil count
in airway correlated with the rate of decline in the lung
function.

While combining both the factors, NLR and the FEV1
helps to assess further exacerbations of COPD and also the
rise in NLR values showed decreased exercise capacity of the
patient. So everything adds to the fact that NLR reflects the
severity and helps to monitor the same.

The mechanism of what happens in acute exacerbations
explain the relationship of NLR and disease severity as
increased neutrophils in lung will cause the release of many
of proteolytic enzymes from its granules like elastase matrix
metalloproteinases which are considered as culprits in
emphysema. So it can be found that airway neutrophilia is
inversely related to the lung function. Our study depicts NLR
value to FEV1 accurately predicts further disease
exacerbations. With the patient’s symptoms, as the NLR value
increases and exercise capacity worsens. To conclude, the
NLR may be used as simple peripheral blood marker to
reflect the severity and activity of COPD.

CONCLUSION

In various stressful events, physiological response of
circulating leucocytes is characterised by an increase in
neutrophil counts and a decline in lymphocyte counts.
Neutrophilia is caused by demargination of neutrophils,
delayed apoptosis of neutrophils and stimulation of stem cells
by growth factors. Margination of lymphocytes, redistribution
of lymphocytes and marked accelerated apoptosis are the
supposed mechanisms of observed lymphocytopenia in
infectious emergencies.34 Lymphocytopenia has shown
promising results in the prediction of bacteraemia in
infectious emergency admissions.[35]

Recently, NLR has been “re-discovered” as a simple and
promising marker in several clinical circumstances.[3637] The
NLR had a significant inverse relationship to FEV1 and will be
a prognostic indicator for further exacerbations in patients
with stable COPD. In our study, NLR was independently
correlated with all parameters of BODE index. So, it can be
said that the walking distance of 6 minutes, the nutritional
status of the patient, breathlessness of the patient, every
severity can be assessed from NLR. Another important thing
is that BODE index gives the prognosis and 4-year survival
rate. So, from the simple investigation we can predict to
certain extent, the 4-year prognosis of a patient without
getting expensive investigations done. Those who had greater
ratio of NLR usually had more severe the disease. The
prognosis and survival rate will be poor in high NLR ratio
patients and these patients can be picked up early with NLR
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and have to be effectively intervened and rehabilitated to
decrease the mortality and morbidity so that they can have
good quality of life.
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