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Abstract 

Chronic Obstructive Pulmonary Disease(COPD) is a cause 

of significant morbidity and mortality throughout the 

world, being the 4th leading cause of death worldwide. All 

chronic inflammatory diseases have been known to be 

associated with Anaemia whereas  COPD has been known 

to be associated with Polycythemia. However recent 

studies have shown an increased prevalence of anaemia in 

COPD and it has been attributed to the chronic 

inflammation associated with the disease. Other factors 

that might contribute to Anaemia in COPD are 

malnutrition in severe forms of COPD and the oxidative 

stress of smoking itself. In this Cross sectional 

observational study conducted over a period of two years 

from 2016 to 2018, we have studied the presence of 

Anaemia in patients of COPD admitted in the ward for 

acute exacerbation, after excluding cases with other 

chronic diseases such as Bronchiectasis, Tuberculosis and 

Carcinoma Lung and also cases of Anaemia related to 

Haemoglobinopathies. Out of a total of 148 cases of 

COPD, 107 were included in the study after applying the 

exclusion criteria and collecting the data from the 

discharge summaries. We found a total prevalence of 

anaemia in these COPD cases to be as high as 56% with a 

prevalence of 62% in males and 37% in females. To find 

out the association of anaemia with the oxidative stress of 

smoking in these patients we divided the patients in to one 

group of active smokers, who had stopped smoking only 

because of the exacerbation and a group of non-

smoker/exsmokers. Only 14 patients were found to be 

active smokers at the time of admission and of these 9 

were anaemic. The odds ratio for active smokers having 

anaemia was 1.48 (95% Confidence interval ranging from 

0.315 to 2.64) showing a significant impact of smoking on 

the presence of anaemia in COPD patients. 

Keywords: Anaemia of Chronic Disease, COPD, 

Smoking. 

Introduction 

Chronic Obstructive Pulmonary Disease (COPD) 

represents an important public health challenge and is a 

major cause of chronic morbidity and mortality 

throughout the world. COPD is currently the fourth 

leading cause of death in the world1 but is projected to be 

the 3rd leading cause of death by 2020. Anaemia is 

frequently observed in patients with chronic inflammatory 

diseases and may negatively affect the cardiovascular 

status and quality of life.2  It is hypothesized that there is a 

spill over of inflammatory proteins from the lungs to the 

http://ijmsir.com/
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systemic circulation which leads to the systemic co 

morbidities in COPD.3 Therefore COPD is theoretically a 

candidate for Anaemia of Chronic Disease (ACD). 

Although COPD has been "traditionally" associated with 

Polycythemia, recent studies have indicated the presence 

of anaemia in 7.5 to 23% of COPD patients.4-6 

World wide the most common risk factor for COPD is 

tobacco smoking7. Several compounds found in cigarette 

smoke are found to be haematotoxic and smoking in 

general affects haematopoesis in a negative way.8 

Therefore it is also essential to find out the direct 

contribution of smoking as a causative factor in anaemia 

in COPD patients. This study therefore was carried out  to 

find out the prevalence of anaemia in COPD and the 

contribution of smoking in it. The main objectives of the 

study were as follows: 

1) To find out the prevalence of Anaemia in COPD 

cases. 

2) To find out the prevalence of Polycythemia in COPD 

cases. 

3) To find out statistical difference between prevalence 

of anaemia in smokers with COPD and non 

smokers/former smokers with COPD with odds ratio. 

Materials and Methods 

The study was approved by the Institutional Ethics 

Committee. The study was carried out in a tertiary care 

hospital in central India. AUTOMATIC BLOOD CELL 

ANALYSER SYSMEX   XS-1000i was used for 

measurement of Hemoglobin(Hb) , Haematocrit  and 

complete blood counts (CBC) in all patients admitted in 

the department of Respiratory Medicine. A peripheral 

smear examination was also done to study the red cell 

morphology. Anaemia was defined as a haematocrit level  

of <39% in males and <36% in females9 or haemoglobin 

concentration of  less than 13.0 g/dL in men and  12.0 

g/dL in women as per the WHO definition of Anaemia. A 

case of COPD was defined with spirometry as per the 

GOLD guidelines7 as having a post-bronchodilator 

FEV1/FVC<0.70. Data from discharge summaries of 

COPD patients admitted in the department of Respiratory 

medicine from August 2016 to April 2018 was studied to 

collect the data on anaemia and smoking history. 

Haemoglobin level above 18.5 g/dl in males and 16.5 g/dl 

in females was considered as polycythemia as per revised 

2008 WHO criteria10. The following patients were 

excluded from the study with the Exclusion criteria : 

1) Anaemia of haemoglobinopathies 

2) Co morbid chronic diseases like Tuberculosis, 

Carcinoma Lung, Bronchiectasis 

Smoking status was defined as follow (Referred from 

Centers for Disease Control and Prevention; National 

Health Interview Survey): 

• Current smoker: An adult who has smoked 100 

cigarettes in his or her lifetime and who currently 

smokes cigarettes. 

• Never smoker: An adult who has never smoked, or 

who has smoked less than 100 cigarettes in his or her 

lifetime. 

• Former smoker: An adult who has smoked at least 

100 cigarettes in his or her lifetime but who had quit 

smoking at the time of interview. 

Types of Cigarettes 

• Cigarette: A thin cylinder of ground or shredded 

tobacco that is wrapped in paper, lit, and smoked. 

• Bidi: Small, thin, hand-rolled cigarettes. Bidis contain 

tobacco and can be flavored. When smoked, bidis 

have higher concentrations of nicotine, tar, and carbon 

monoxide than conventional cigarettes. 

Amount of smoking was calculated using the smoking 

index in pack years i.e. number of packs of cigarettes 

smoked per day X number of years of smoking. One pack 

has 10 cigarettes in India but one pack will be considered 

as containing 20 cigarettes for calculating pack years for 

comparative feasibility of the smoking index to other 
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studies. One bidi was considered equivalent to one 

cigarette for pack year calculation as recommended by 

Hake SD11 et al in their article on the practical challenges 

in conducting Respiratory studies. 

Percentage  prevalence of Anaemia/Polycythemia in 

COPD was calculated and difference in prevalence of 

Anaemia amongst smokers and non/ex-smokers with 

COPD was estimated by using the Odds ratio. Pearson  

correlation coefficient was used to establish a correlation 

between smoking index and the level of haemoglobin 

using Microsoft Excel datasheet calculation tools. 

Results and Discussion 

A. Prevalence of Anaemia in COPD patients: 

After going through the discharge summaries of two years 

a total of 148 cases of COPD were discovered. After 

applying the exclusion criteria a total of 107 patients were 

included in the study. Of the 107 patients included in the 

study 80 were male and 27 were female. Out of the cases 

included in the study 60 were found to be anaemic as per 

the WHO definition of Anaemia giving a prevalence rate 

of anaemia to be as high as 58% (Fig.1).  A similar study 

by Silverberg DS12 et al found a very high prevalence of 

43.9% anaemic patients amongst Acute exacerbation of 

COPD patients. The very high prevalence rate of anaemia 

in our study matches closely with this study probably 

because both studies have included patients with acute 

exacerbation of COPD (AECOPD). As we collected data 

from the discharge summary records of patients admitted 

in the hospital all the cases included in the study were 

cases of AECOPD as those included in the study by 

Silverberg DS et al. In this study they had concluded that 

Iron deficiency anaemia was very common in cases of 

COPD but was rarely looked for and treatment of anaemia 

in COPD cases was found to significantly improve the 

perception of dyspnoea in the Visual Analogue Scale 

(VAS). 

 

 
Fig.1. Of a total of 107 cases of COPD included in the 

study 60(56%) were found to have Anaemia. 

This is a very important finding as anaemia can decrease 

the oxygen carrying capacity of the blood and further 

aggravate the tissue hypoxia. Normally anaemia is not 

looked for or treated aggressively in patients of COPD, as 

COPD has been "traditionally" associated with 

polycythemia, and this study may be a wakeup call to do 

so to significantly improve the dyspnoea in cases of 

anaemia associated with COPD. The prevalence of 

Anaemia in our study was much higher than the study 

conducted by Silberberg DS et al (56% vs. 43.9%) but this 

can be partially attributed to the fact that the cut off limit 

for definition of anaemia in their study was 12 g/dl of 

Haemoglobin for all patients, while we had set a cut off 

limit of 13 g/dl for male patients and 12 g/dl for female 

patients. Also the population studied in the study  

conducted by Silberberg DS et al was a population in a 

developed country like America while the population 

studied in our study was a population from a developing 

country like India with a low socio economic status and 

high prevalence of anaemia in the general population13. 

All these factors can explain the unexpectedly high 

prevalence rate of anaemia in the COPD cases that were 

included in our study as compared to other studies. Few 

studies have been conducted to study the prevalence of 

Anaemia in COPD patients.  A study by Praveen S et al14 

found a prevalence of 18% of anaemia in COPD cases. In 

this study both outpatient and inpatient subjects were 

included in the study. Also the exclusion criteria included 

in that study were more extensive and comprehensive than 
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those employed in our study. The population included in 

the study was from Kashmir in Northern India which is a 

place of relatively high altitude as compared to the place 

in Central India where our study was conducted. All these 

factors together may have contributed to the significant 

difference in the prevalence rate of anaemia in COPD in 

the two studies.  Another study conducted by Park MM et 

al15 found a anaemia prevalence of 32% in stable cases of 

COPD. 

Similowski T16 et al reviewed the literature on the impact 

of anaemia in COPD and have stressed the need for 

further studies on the prevalence of anaemia in COPD and 

its physiological and clinical impact. Our study along with 

other similar studies points out the fact that the actual 

prevalence of anaemia in COPD cases might be much 

higher than previously estimated and most of these cases 

go undetected or untreated. There is a clear emphasis on 

actively detecting anaemia in COPD patients and treating 

it aggressively to decrease the morbidity and dyspnoea in 

those patients. 

B. Gender wise Prevalence of Anaemia in COPD cases: 

Of the total of 107 patients included in our study 

80(74.76%) were male and 27(25.23%) were female 

which is comparable to the study conducted by Park MM 

et al15 who found 76% male and 24% female cases of 

COPD in the study population15. Of the 80 males in our 

study 50(62%) males were found to be anaemic as against 

10 (37%) females(Fig.2). This shows a slightly higher 

preponderance of female anaemic patients in our study as 

compared to the study of Park MM et al15 which showed 

87% male and 13% female anaemic population amongst 

COPD cases. The higher percentage of anaemic females in 

our study can be attributed to lower socio economic status 

and the generally high prevalence of anaemia in the Indian 

population13. None of the females were smokers while 

only 21(26%) of the males were non smokers. 15(55%) of 

the Female patients had the risk factor of biomass fuel 

exposure.  

 
Fig.2 Gender wise prevalence of anaemia in COPD 

patients. 

C. Association of smoking with Anaemia in COPD 

cases: 

Pearson correlation coefficient between the smoking index 

in pack years and the level of Haemoglobin in COPD 

patients was calculated to be around -0.096 which is a 

negative but insignificant correlation. 

 
Fig.3 The number of pack years smoked and the 

Haemoglobin value of COPD patients showed not 

significant correlation but a slight negative trend 

indicating a lower Hb level with higher smoking index. 

It is clear from the above correlation that simply the 

smoking index had no correlation with the Hb levels in 

COPD Patients. This is because most of the patients had 

already stopped smoking for more than a year and were ex 

smokers since the onset of the disease and oxidative stress 

remains for about 12 months after smoking cessation17. 

In order to find out the association of smoking related 

oxidative stress with the prevalence of anaemia an odds 

ratio was calculated with Active smoking as the risk factor 
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and Anaemia as the outcome(Fig.4). Non smokers and ex 

smokers were not considered as a risk factor to be 

evaluated. A calculated Odds ratio of 1.48 with a 95% 

confidence interval of 0.315 to 2.64 showed a significant 

association between anaemia and active smoking. 

 
Fig.4 Odds ratio of 1.48 with a 95% confidence 

interval of 0.315 to 2.64 showed a significant 

association between anaemia and active smoking. 

This finding just highlights the importance of smoking 

cessation in cases of COPD not only to prevent the 

accelerated decline in FEV1 but also to prevent the 

increased co morbidities associated with the oxidative 

stress of smoking like anaemia. On searching in PubMed 

and Mendeley desktop software we could not find any 

similar studies on the association of active smoking with 

anaemia. 

D. Limitations of the study: 

The study being a cross sectional observational study no 

follow could be done to assess the levels of Haemoglobin 

in the patients of AECOPD after discharge in the stable 

state. Only indoor patients were included in the study. 

These patients are admitted because of acute exacerbation 

and are in increased overall oxidative stress. Stable COPD 

patients following in the OPD could not be included in the 

study. Serum levels of Ferritin and percentage saturation 

of Transferrin was not assessed to find out iron deficiency 

anaemia and its severity. The population under study was 

mostly of a lower socio economic status consisting of 

farmers and labourers who are known to have a high 

prevalence of malnourishment and anaemia in a country 

like India. The population studied may not reflect the 

actual level of anaemia in COPD patients in the general 

population inclusive of all socio economic strata of the 

society. As very few such studies have been conducted so 

far we could not find many references to compare the 

results of our study with. 

Conclusion 

COPD is a major public health problem worldwide and is 

soon going to be the third leading cause of deaths by 2020. 

COPD can cause systemic inflammation and lead to 

several co morbidities including anaemia. We found a 

very high percentage of prevalence of anaemia in COPD 

cases in our study amounting to 56% with 62% in males 

and 37% in females. The association between active 

smoking and anaemia in these patients was significant 

with an Odds ratio of 1.48 within 95% confidence limits. 

It is not the pack years of smoking but active smoking that 

is responsible for causing anaemia. Smoking cessation has 

the benefit of not just slowing the decline in FEV1 but 

also in preventing oxidative stress related co morbidities 

like anaemia and resultant decreased oxygen carrying 

capacity of blood giving rise to increase dyspnoea. Active 

investigation of anaemia in COPD cases can be helpful as 

the estimated prevalence of anaemia in COPD cases is 

likely to be higher than previously thought and aggressive 

treatment of anaemia in such cases can significantly 

improve the dyspnoea in such patients. 

Further large scale multi centric studies need to be done to 

investigate the prevalence of anaemia in both stable and 

admitted cases of COPD with a larger sample size 

representative of all socio economic classes in order to get 

a more representative picture.  
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