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Abstract
It is now well known that COPD is associated with significantly systemic abnormalities such as
ischemic heart disease, lung cancer, anemia osteoporosis, Diabetes, hypertension, Depression,
and various other co morbidities. The inflammatory processes in COPD contribute to remodeling
of pulmonary tissues; the same inflammatory processes that characterize COPD are also risk
factors for these co-morbidities. Patients (78.5%) were in 41-70 years age group with severe
(39.2%) and very severe (48%) COPD mostly from rural, illiterate and smoker.
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Dyspnea
significantly systemic abnormalities such as
ischemic heart disease, lung cancer4,5,6,
anemia
osteoporosis,
Diabetes,
7
hypertension, Depression , and various other
co morbidities. In COPD patient there is
increased level of systemic inflammation
and increased level of inflammatory marker
causes bad effect and generate many comorbid condition8,9. COPD patients die
more due to co-morbidities then itself. Comorbidities are defined as “Any distinct
additional entity that has existed or may
occur during the clinical course of a patient
who has the index disease under study.” The
inflammatory processes in COPD contribute

Introduction
Chronic Obstructive Pulmonary disease
traditionally has been considered a disease
of the lungs, secondary to smoking and
pollution
characterized
by
airflow
obstruction due to abnormalities of both
bronchia and lung parenchyma which is not
fully reversible with bronchodilator1. The
WHO predicts that by 2020 COPD will rise
from its current ranking as 12th most
prevalent disease worldwide to the 5th and
from 6th most common cause of death to the
third2, 3. The prevalence of COPD in India is
5% in males and 2.7% in females. It is now
well known that COPD is associated with
28
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TNF-a, IL-6, and CRP, which are elevated
in COPD, are also increased in diabetes
,reduced lung function and prolong use of
steroid as a risk factor for the development
of diabetes, increase in low-density
lipoprotein (LDL)-C, triglycerides, and very
low-density lipoprotein (VLDL)14,15,16,
Disturbances of respiratory function that
cause pulmonary hypertension(>30mmhg)
include diffuse parenchymal lung diseases
that impair gas exchange and elicit chronic
hypoxia (e.g. COPD, IPF), elevated
circulating levels of the pro-inflammatory
cytokine interleukin-6 (IL-6) and C-reactive
protein directly correlated with elevations in
mPAP (r = 0.39; P < 0.001).Cor-pulmonale
is an enlargement of the right ventricle due
to derangements in the structure or function
of the respiratory system, In response to the
increased PVR the right ventricle (RV)
gradually undergoes hypertrophy and
dilatation, true right heart failure is
characterized by raised jugular venous
pressures, congestive hepatomegaly, and
peripheral edema. COPD symptoms that
increase the risk for anxiety and depression,
hopelessness17. A study conducted in the
UK, published in the European Respiratory
Journal, investigated 169 COPD patients
over a one year period, repeated
exacerbation and hopelessness is main cause
of Depression.

to remodeling of pulmonary tissues, leading
to the irreversible airflow limitation
characteristic of this disease because there is
increasing evidence that COPD is a more
complex systemic disease than an airway
and lung disease, The same inflammatory
processes that characterize COPD are also
risk factors for these co-morbidities,
systemic inflammation, systemic oxidative
stress, marked changes of vasomotor and
endothelial
function
and
enhanced
circulating concentrations of several procoagulant factors. The inflammatory
processes in COPD contribute to remodeling
of pulmonary tissues, leading to the
irreversible airflow limitation characteristic
of this disease. Inflammation may also
contribute to the co-morbidities often
observed in COPD patients. Malnutrition
can arise from primary (inadequate or poorquality food) or secondary causes are
diseases itself. Malnutrition10,11,12 is a cause
of loss of body cell mass and associated with
a reduction in the mass of the diaphragm and
respiratory muscles, resulting in declines in
strength and endurance. Malnutrition decline
in immune status, elevated concentrations of
soluble tumor necrosis (TNF) and TNF is
associated with cachexia, anorexia Anemia
and Poly-cythemia in COPD patient, anemia
results from several factors, including a
slightly shortened RBC survival, reduced
iron utilization, and an impaired bone
marrow
erythropoietic
response.
Osteoporosis characterized by low bone
mass and micro architectural deterioration of
bony tissue leading to enhanced bone
fragility and a consequent increase in
fracture risk, in COPD, increased risk of
osteoporosis because of their age, limited
physical activity, low BMI, smoking, hypogonadism , malnutrition, and use of
corticosteroids.
Metabolic changes in COPD (diabetes
mellitus,
Dyslipidemia),
metabolic
13
syndrome (syndrome X, insulin resistance
syndrome) as in COPD smoking has been
established as a risk factor for diabetes,

Material and Method
This was a cross sectional study of COPD
patients. Diagnosis of COPD was based on
clinical presentation dyspnea (Table-1) and
spirometry (Table-2) as by Gold criteria’s.
Patients were include on following criteria’s,
patients age were >40 year and clinical
stable with acceptable performance of
spirometry, history of smoking (Packs/Year
= No. of cigarettes/Bidi smoked/day x No of
years smoked/ 20) and exposure to other
biomass fuel, clinical features suggestive of
COPD, spirometry FEV1/FVC <70 %( Post
bronchodilator) and chest radiography.
Patients were excludes, those patients are
29
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electrocardiogram(ECG), Postero-anterior
plain chest roentgenogram, Spirometry, 2DECHO, Bone Mineral Density, Optional
investigations were USG
abdomen ,
HRCT/CECT –Chest, Lipid profile, Fiberoptic Bronchoscopy, FNAC.

seriously ill, lactating mother and pregnant
women, pulmonary TB patients .Other
related investigation also done
e.g.
Complete blood counts ,ESR, Blood sugar,
Blood urea, sr.creatinine ,serum bilirubin,
SGOT, SGPT, Alk Phosphatase, Serum
protein, Serum albumin, 12 lead standard

Assessment of Dyspnea: Modified Medical Research Council Scale (MMRC).
Table 1: MMRC Dyspnea Scale1
Grade Description of Breathlessness
0
I only get breathless with strenuous exercise.
1
I get short of breath when hurrying on level ground or walking up a slight
hill.
2
On level ground, I walk slower than people of the same age because of
breathlessness, or have to stop for breath when walking at my own pace.
3
I stop for breath after walking about 100 yards or after a few minutes on
level ground.
4
I am too breathless to leave the house or I am breathless when dressing.
Table 2: The stages of COPD as per the GOLD criteria (2010)1.
Stage Severity
I
Mild COPD
FEV1/FVC<0.70
FEV1 <80% Predicted
II
Moderate COPD
FEV1/FVC<0.70
50% <FEV1 < 80% Predicted
III
Severe COPD
FEV1/FVC < 0.70
30% <FEV1 < 50% Predicted
IV
Very Severe COPD
FEV1/FVC < 0.70
FEV1<30% predicted or FEV1 < 50% plus chronic
Respiratory failure
FEV1: Force expiratory volume in one second; FVC: Forced vital capacity
Polycyathemia19: Hemoglobin >18gm/dl

Diagnosis of various co-morbidities of
COPD was based on following criteria.

Depression20 persistent sadness or low
mood; and/or, loss of interests or pleasure,
fatigue or low energy (at least one of these,
most days, most of the time for at least 2
weeks, if any of above present, ask about
associated symptoms disturbed sleep, poor
concentration or indecisiveness, low selfconfidence, poor or increased appetite,
suicidal thoughts or acts, agitation or
slowing of movements, guilt or self-blame.

Malnutrition18”:BMI= weight (kg)/ height
(meter2).Low<18.5,
Normal18.5-24.99,
overweight 25-29.99, Obese>30. Triceps
skin fold thickness <3mm, Serum Albumin
<3.5gm/dl.
Anemia19: WHO criteria of a hemoglobin
(HGB) <13g/dl (<130g/l) in men and
<12g/dl (<120g/L) in women have been
used to define anemia.
30

20

Diabetes Mellitus : Symptoms of diabetes
plus random blood glucose concentration
11.1mmol/L (200mg/dl) or, fasting plasma
glucose 7.0mmol/L (126mg/dl) or, two hour
plasma glucose 11.1 mmol/L (200mg/dl)
during an oral glucose tolerance test.
Systemic Hypertension21: Hypertension
(defined as any one of the following:
systolic blood pressure >140 mmHg,
diastolic blood pressure >90 mmHg.
Pulmonary Hypertension &
Corpulmonale21:
Physical Examination(Pedal Edema, neck
vein engorgement, Hepatomegaly, ECG,
Right axis deviation ,R or R’>S in V1 ,R < S
in V6,R in Vq+S in V5 or V6 = 10mm,R in
V1 = 7mm,R in V1 = 15mm with right
bundle branch block, Right atrial
enlargement,2D-ECHO : Mean pulmonary
artery pressure greater than 25 mmHg at
rest, or greater than 30 mmHg with exercise.
Left Ventricular Failure21:
2D-ECHO,Hyperdynamic corresponds to
LVEF
greater
than
70%,Normal
Corresponds to LVEF 50% to 70% (mid
point 60%),Mild dysfunction Corresponds
to LVEF 40% to 49% (midpoint
45%),Moderate dysfunction : Corresponds
to LVEF 30% to 39% (midpoint
35%),Severe dysfunction: Corresponds to
LVEF less than 30%.
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pronosco X-posure software based method
after doing X-ray hand (AP-View). With
Pronosco X-posure V.2 based on DXR, a
BMD estimate is obtained through a
combined computerized radiogrammetric
analysis and textural analysis of radiograph
of hand. Information from the middle three
metacarpals is used by system to generate a
BMD estimate. This is referred as digital Xray radiogrammetry BMD (DXR-BMD). T
score of less than -1.0 being defined as
osteopenic and a T score of less than -2.5
being referred as osteoporotic.
WHO Criteria for Osteoporosis24: Normal
BMD < 1 SD below youngadult reference
range, High BMD > 2.5 SD below young
adult reference mean, Severe Osteoporosis
BMD > 2.5 SD below young adult reference
mean, plus 1 or more fragility fractures
Osteopenia BMD 1-2.5 SD below young
adult reference range
Timely identification and appropriate
management of co-morbidities across
existing boundaries of expertise are likely to
benefit patients. Therefore it is essential to
take holistic and patient centered view when
accessing patients with COPD

Observation
To know various co-morbidities of COPD
and its prevalence. Study was also done to
know correlation of COPD co-morbidities
with stages of COPD, age group 61-70 years
were in stage IV (53.5%) and stage III
Left Ventricular Diastolic Dysfunction21:
(34.9%) 1.2 in present study 102 patients
2D-ECHO.
were enrolled, 98 were males and only 4
were females. Maximum cases were in stage
2
Metabolic Syndrome: IDF Criteria for the Metabolic
IVSyndrome
(48%) and(Central
stage III
Adiposity
(39.2%).,majority
),
of
Waist circumference Men (>90cm), Women (>80cm),two
patients belongs
or to more
rural area
of the
(n=73) 71.8%
following: Fasting triglycerides >150 mg/dl or
and specific
29 (28.2%)
medication,
to urban and
HDLthey are in
cholesterol <40 mg/dl and <50 mg/dl for men and stage
women,
IV respectively,
(45.2%) and or
stage
specific
III (42.5%) of
medication, Blood pressure >130 mm systolic orCOPD.
>85 mm
48.3%
diastolic
were farmers
or previous
and they were
diagnosis or specific medication, Fasting plasma glucose
in stage>100
IV (42.9%)
mg/dl orand
previously
stage III (44.9%).
diagnosed Type 2 diabetes.
19.6% were laborers and 60% were in stage
IV and 25% in stage III.. Out of total 102
Osteoporosis & Osteopenia22,23 : Diagnosis
patients 74 patients had their duration of
of demineralization was done by using
illness <5 years and maximum patients
31
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hypertensive (systolic BP >140mmHg) and
mostly in spirometric stage, III. In present
study, general physical examination shows,
<3mm triceps skin fold thickness, Barrel
shaped chest, , pedal edema, neck vein
engorgement, pallor was found in COPD
patients in spirometric stage III and IV. On
statistical comparison the difference was
insignificant (p>0.05) for all general
physical examination.19 here we find 88
patients were using DPI and 3 patients were
using MDI devices for COPD treatment in
Bikaner zone. And co-morbidities were
present in 96(94.12%) patients. In present
study co-morbidities were, anemia in53.9%,
poly cyathemia in 2(1.9%) patients.
osteopenia in 18 patients, and osteoporosis
in 12 patients, 54(52.9%) patients were
malnourished, while 3 patients had
metabolic
syndrome.
pulmonary
hypertension in 38(40.9%) patients while
LV diastolic dysfunction in 20(21.5%)
patients, LVF was present in 24(25.8%)
patients,
lung
cancer,
Systemic
hypertension, Diabetes and Depression was
present in 6, 25, 17 and 35 patients
respectively. 55 anemic patients and
polycyathemia in 2 patients were in
spirometric stage IV, 18 osteopeniac patients
, 12 osteoporosis patients,. 1 each metabolic
patients ,38 pulmonary hypertension
patients, LV diastolic dysfunction in 21.5%
(n=20) cases, LVF were in 25.8% and, Lung
cancer were present in only 6 patients and
out of them 2 in each stage. Hypertension
was present in 25 (24.5%) cases and,
diabetes were present in 17 (16.7%) cases ,
depression were present in 35(34.3%) most
of co-morbidities present in spirometric
stage, III and IV .In present study, 102
patients were enrolled, 309 co-morbidities
were found and each patient had 3 comorbidities.

were in spirometry stage, III and IV ,in 102
COPD patients, Breathlessness was present
in all 102(100%) cases ,cough in 69(67.7%)
cases, expectoration were present in
55(53.9%), weakness in 38(37.3%), loss of
interest in surrounding in 35(34.3%), loss of
appetite
in
33(32.3%),
feeling
hopeless/depressed in 32(31.4%), chest pain
in 19(18.6%), loss of weight in
18(17.7%),chest tightness in 7(6.9%) pedal
swelling
in
15(14.7%),
fever
in
8(7.8%),wheezing in 5(4.9%),hemoptysis
3(2.9%), increased thirst and increased
frequency of micturation in 1(1%) each.
according to MMRC Scale dyspnoea were in
grade III (n=48) follow by grade IV, II and
I, as 100% patients having dysnoea..
Hypertension was present in 25(24.5%)
patients Along with COPD of stage III and
IV, H/O hospitalization was present in 21
patients and most of were in spirometric IV,
depression was present in 22(20.6%)
patients and maximum in spirometric IV.
diabetes was present in 18(17.7%) cases and
in
spirometric stage IV,. Recurrent
respiratory tract infection was present in
12(11.8%) cases and maximum were in
stage IV i.e. 8(66.7%). maximum patients
were (71.6%) illiterate and maximum in
stage IV.11 Out of total 102 patients, 95.1%
patients were smokers rest of non smokers.
102 patients were having inhalational
exposure to Bidi (87.3%), chilam (23.5%),
cigarette (10.8%) and hukka (4.9%). And
maximum patiens were in spiromertric stage
found in III and IV,( Some patients were
taking more than one inhalational mode of
tobacco smoke so total of above table is not
102.) Maximum number of COPD patients
used to 30- 40 packs/year. Other then
smoking, 71(69.6%) patients develop COPD
due to indirectly exposed to biomass fuel
while 13 patients due to exposed passive
smoking. Only 4 patients due to directly
exposed to biomass fuel. majority of cases
(n=50) had their BMI <18.5 (underweight)
and found in spirometric stage, III and IV ,
Out of 102 patients 22 (21.6%) were found

Discussion
In our study, Total 102 patients were
enrolled on OPD visit and comprising
majority of males 98(96.1%) and few
32
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(23.5%), cigarette (10.8%), Hukka (4.9%).
Maximum BIDI smokers were in stage IV
(49.4%) and stage III (37.1%). ,chilam
smokers patients were found in stage III
(50%) and stage IV (41.7%). Bidi is more
harmful than cigarettes in term of having
more nicotine, tar and number of puff
smoked each time compared to cigarettes34
and maximum patients were having history
of >40 pack years of smoking (34.8%), were
found in stage IV (19.1%) & stage III
(12.4%),here we found that Pack year of
smoking are directly proportional to stages
of COPD35,36 Apart from smoking, biomass
fuel exposure were 69.9%, 8.82% were
passive smoking; biomass fuel and passive
smoking also enhance development of
COPD. Subjects exposed to indoor air
pollution due to burning of biomass in
poorly ventilated dwellings prevalent in
rural settings and in farmers, COPD
develops at higher rate in them than in
others, especially in females37.stage IV
(51.9%)
and stage III (40.7%) were
associated with low BMI (18.5),decrease
triceps skin fold thickness (<3mm) and
malnutrition . lower BMI (i.e. <21 kg/m2) is
associated with greater risk of mortality and
co-morbidities,38,39,40,COPD have better
prognosis if they are normal or overweight,
barrel shaped chest present in 48% and
were found in stage IV (27.5%) ,III (14.7%).
In total enrolled (102) patients 89.2%
patients were using inhalational mode of
treatment. Co-morbidities were present in
patients (94.1%), National health and
Nutrition examination Survey (NHANES) 41.
In our study, anemia present in highest
(53.9%),malnutrition (52.9%), pulmonary
hypertension (40.9%), depression (34.31%),
left ventricular failure (25.8%), systemic
hypertension (24.5%), left ventricular
diastolic dysfunction (21.5%), osteopenia
(19.6%), diabetes (16.7%), osteoporosis
(13%), lung cancer (5.9%), metabolic
syndrome (2.9%), polycyathemia (1.9%).
Pedal edema (19.6%) and neck vein
engorgement was present in 21.6% 20%

females 4(3.9%). Out of 98 males, 47 males
(48%) were in stage IV, 38(38.8%) in stage
III, 12(12.2%) in stage II, only 1 male (1%)
in stage I and out of 4 females 2(50%) were
in stage IV and 2(50%) in stage III. This
shows that COPD is more prevalence in
males than females and majority of patients
reported were in stage III and IV25, which
has been attributed to the historically higher
rates of cigarette smoking in males. Majority
of enrolled patients were between 61-70
years age group (42.2%) and maximum
patients were in stage IV (53.5%) and stage
III COPD (34.9%). This shows that COPD
is more common in older age26,27. Majority
of patients were from rural area (71.8%)
than urban area (28.2%) and patients were
found in stage IV (45.2%) and stage III
(42.5%), urban patients maximum were in
stage IV (55.2%) and stage III (31%). In
rural population, habits and duration of
tobacco smoking is higher than urban
population28,29-30.Farmers are more enrolled
and have more common COPD with severe
form of COPD then urban people with other
occupation. Farmers with atopy appear more
susceptible to develop farming related
COPD31. Maximum patients were suffering
from long duration 5 years (72.6%) of
disease, and COPD were found in stage IV
(48.6%) and stage III (36.5%). Every patient
was breathlessness at the time of
presentation and most of them found in
stage IV (48%) and stage III (39.2%) of
COPD. According to MMRC scale, dyspnea
were in grade III (47.1%), grade IV (38.2%),
and higher grade of dyspnea was associated
with severe COPD (stage IV; 64.1%), stage
III (33.3%).Grades of dyspnea are directly
proportional to stages of COPD Mahler et
al32. Second most common symptoms were
cough (67.7%) with expectoration (53.9%)
at the time of presentation, most patients
were (71.6%) illiterate and they had stage IV
(45.2%) and stage III (39.7%).Now it is well
known that Smoking is most common cause
of COPD and in India most common mode
of smoking is BIDI33 (95.09%), ,Chilam
33
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Summary and Conclusion
In this study102 patients enrolled, 98 male
and 4 females, rural 71.8% and
urban28.2%,farmers(40.03%),71.6%illetirat
e,(95.09%) were smokers(Bidi 87.3%,
chilam (23.5%), cigarette (10.8%), Hukka
(4.9%). ,they(78.5%) were in 41-70 years
age group with severe (39.2%) and very
severe (48%) COPD according to
spirometric stages.71.8% patients were from
rural area as compared to urban area
(28.2%). Average duration of disease
between 1-5 years, Symptoms were
100%Breathlessness MMRC scale (47.1%
in grade III,38.2% in grade IV, cough
(67.7%) and cough with expectoration
(53.9%), Apart from smoking, 69.6% male
were indirectly,100% female directly
exposed to biomass fuel. Majority of
patients of COPD were having one or more
co morbid conditions in 94.11% patients,
Pulmonary hypertension (40.9%), Left
ventricular diastolic dysfunction (21.5%),
Left
ventricular
(25.8%).
Systemic
hypertension (24.5%).

patients were suffering from corpulmonale
most of co-morbidities present in higher
stage of COPD. Molen in the year 2010
found that depression was having prevalence
of 10-42% in COPD patients; depression is
“more prevalent in people with COPD than
in people with other chronic conditions42.
45.5%cases of anemia were found in stage
III. Cause of anemia were erythropoietin
resistance, other factors are probably
involved in the pathogenesis of anemia in
these patients43, diabetes mellitus (16.7%)
were found in stage IV, type 2 diabetes is
more prevalent in moderate to very severe
COPD than in the general population, with
an overall prevalence of 12.7% in the
combined ARIC and CHS cohorts44.
systemic inflammation was more intense in
COPD patients with metabolic syndrome
than without metabolic syndrome, lung
cancer (5.9%) was equally present in all
stages.

Relation of Comorbidities of COPD to Spirometry stages of COPD
Comorbidities
Spirometry Stages
I
II
III
IV
No. % No. %
No. %
No. %
Anaemia
1
1.8 5
9.1 25 45.5 24
43.6
Polycyathemia
0
0
0
2
100
Osteopenia
0
3
16.7 7
38.9 8
44.4
Osteoporosis
0
1
8.3 1
8.3 10
83.3
Malnutrition
0
4
7.4 22 40.7 28
51.9
Metabolic Syndrome
0
1
33.3 1
33.3 1
33.3
Pulmonary Hypertension 1
2.6 1
2.6 12 31.6 24
63.2
LV Diastolic Dysfunction 0
1
5.0 9
45.0 10
50.0
LVF
0
2
8.4 14 58.3 8
33.3
Lung Cancer
0
2
33.3 2
33.3 2
33.3
Hypertension
0
4
16.0 12 48.0 9
36.0
Diabetes
0
4
23.5 5
29.4 8
47.1
Depression
0
4
11.4 10 28.6 21
60.0
Total
2
0.6 32 10.4 120 38.8 155 50.2
Mean
0.150.38 2.461.61 9.237.89 11.929.18

34

Total
No. %
55 53.9
2
1.9
18 19.6
12 13.0
54 52.9
3
2.9
38 40.9
20 21.5
24 25.8
6
5.9
25 24.5
17 16.7
35 34.31
309
5.947.66
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Prevalence of anemia (53.9%) highest,
Malnutrition (52.9%), Depression (34.3%)
Demineralization of bone (32.6%) cases in
which osteoporosis 13% cases while
osteopenia 19.6% cases. Diabetes mellitus
(16.7%), Metabolic syndrome (2.9%), Lung
cancer (5.9%), Polycyathemia (1.9%) cases
found in stage IV (100%).In present study,
total 309 co-morbid conditions were present
in 102 patients. So on an average 3 comorbidities present in 1 patient. Maximum
number 155 (50.2%) of co-morbidities were
present in stage IV (very severe COPD)
which is followed by stage III (severe
COPD, 120(38.8%), stage II (moderate
COPD) (10.4%) and stage I (mild COPD)
(0.6%).
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