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ABSTRACT: 
Background: To assess red cell distribution width with acute exacerbation of chronic obstructive pulmonary disease 

(AECOPD). Material and Methods: Group I comprised of AECOPD patients and group II stable COPD patients. Blood 

sample was collected from the anticubital vein and parameters such as RDW, RBC Count and CBC were calculated.  

Results: Group I comprised of 36 males and 20 females and group II had 31 males and 25 females. RDW% 10-20% was 
seen in 40 in group I and 42 in group II and 21-30% in 16 in group IU and 14 in group II. The mean RDW was 17.6% in 

group I and 13.2% in group II. The difference was significant (P< 0.05). There were 52 survived in group I and 56 in group 

II. The difference was significant (P< 0.05).  Conclusion: The mean red cell distribution width on the day of presenting the 

illness was significantly higher in AECOPD as compare to stable COPD. 
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INTRODUCTION  
Chronic Obstructive Pulmonary Disease (COPD) is 

the fourth-largest cause of death worldwide.1 
However, more patients with COPD die from 

cardiovascular causes than from respiratory failure. 

Therefore, cardiovascular disease (CVD)-related 

morbidity and mortality is also high in COPD 

patients.2 Th e most obvious explanation for the high 

cardiovascular morbidity and mortality rates seen in 

COPD patients is the high prevalence among this 

group of smoking and other known risk factors for 

CVD, such as a poor diet, sedentary lifestyle and low 

socioeconomic class.3 

A red cell distribution width (RDW) test is a 

measurement of the range in the volume and size of 

red blood cells (erythrocytes).4 Red blood cells move 

oxygen from your lungs to every cell in body. Cells 

need oxygen to grow, reproduce, and stay healthy. If 

red blood cells are larger than normal, it could 

indicate a medical problem.5 The red RDW test 

measures variation in red blood cell size or red blood 
cell volume as a part of a complete blood count 

(CBC), and it is used along with other RBC indices, 

especially mean corpuscular volume (MCV), to help 

determine the causes of anemia. COPD-related 

inflammation may also impair erythropoiesis, as do 

other chronic inflammatory processes, and increase 

RDW.6 Although the relationship between RDW and 
survival is well recognized in CVD.7 We performed 

this study to assess red cell distribution width with 

acute exacerbation of chronic obstructive pulmonary 

disease (AECOPD). 

 

MATERIAL &METHODS 
A sum total of fifty- six adult patients of acute 

exacerbation of chronic obstructive pulmonary disease 

(AECOPD) and fifty- six adult patients of stable 

COPD of both genders were selected after considering 

the utility of the study and obtaining approval from 

ethical review committee. Patients’ consent was 

obtained before starting the study. 

Data such as name, age, gender etc. was recorded. 

Group I comprised of AECOPD patients and group II 

stable COPD patients. Blood sample was collected 

from the anticubital vein. The blood samples were 

analyzed on the same day within 3 hours of collection. 
Parameters such as RDW, RBC Count and CBC were 

calculated. The results were compiled and subjected 

for statistical analysis using Mann Whitney U test. P 

value less than 0.05 was set significant. 

 

RESULTS 

Table I: Patients distribution 

Groups Group I Group II 

M:F 36:20 31:25 

Group I comprised of 36 males and 20 females and group II had 31 males and 25 females  (Table I).  
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Table II RDW wise distribution 

RDW% Group I Group II P value 

10-20 40 42 0.17 

21-30 16 14 

Mean 17.6 13.2  

RDW% 10-20% was seen in 40 in group I and 42 in 

group II and 21-30% in 16 in group IU and 14 in 

group II. The mean RDW was 17.6% in group I and 

13.2% in group II. The difference was significant (P< 

0.05) (Table II). 

 

Table III: Assessment of outcome 

Outcome Group I Group II P value 

Survived 52 56 0.02 

Death 4 0 

There were 52 survived in group I and 56 in group II. The difference was significant (P< 0.05) (Table III). 

 

DISCUSSION  
COPD is associated in some patients with a “low 

grade systemic inflammation” that may also initiate or 

worsen co-morbid diseases, such as CVD.8 Therefore, 

co-morbid diseases potentiate the morbidity of COPD, 

leading to increased mortality.9 Red blood cell 

distribution width (RDW) is a numerical measure of 
the size variability of circulating erythrocytes and is 

routinely reported as a component of complete blood 

count in the differential diagnosis of anemia.10,11 

RDW is in a standard size, but disorders related to 

systemic inflammation, ineffective erythropoiesis, 

nutritional deficiencies, bone marrow dysfunction or 

increased destruction cause a higher RDW. Very 

recently, researchers have reported higher mortality 

risk associated with higher RDW in patient 

populations with CVD.12,13 We performed this study 

to assess red cell distribution width with acute 

exacerbation of chronic obstructive pulmonary disease 

(AECOPD). 

Our results showed that group I comprised of 36 

males and 20 females and group II had 31 males and 

25 females. RDW% 10-20% was seen in 40 in group I 

and 42 in group II and 21-30% in 16 in group IU and 

14 in group II. Gaur et al15 enrolled 100 AECOPD and 
50 patient of stable period of COPD. Socio-

demographic variable in both groups were 

comparable. BMI was significantly lower in 

AECOPD patients. The mean PACK/YR in AECOPD 

group was 24.44±6.23 and in Stable COPD was 

20.66±8.21. Mean admission per year were 

significantly higher in AECOPD patients (1.88±0.80 

per year) as compare to stable COPD patients 

(0.80±0.67 per year). Mean FEV1 % was significantly 

lower in AECOPD patients (43.87±14.26) as compare 

to stable COPD patients (48.12±20.18). Mean RDW 

significantly higher in AECOPD (17.60±5.70%) as 

compare to stable COPD patients (13.80±3.33%). The 

difference in both groups was found statistically 

significant. MCV was significantly lower in AECOPD 

(82.04±1.49) as compare to stable COPD patients 

(86.50±1.87). The difference in both groups was 
found statistically significant. RDW was significantly 

higher in those patient who were died (19.50±0.70%) 

as compare to survived patients (17.52±5.61%). The 

difference in both groups was found statistically 

significant. 4.00% hospital mortality in AECOPD 

group 

Our results showed that the mean RDW was 17.6% in 

group I and 13.2% in group II. There were 52 

survived in group I and 56 in group II. Seyhan et al16 

studied the prognostic value of RDW in patients with 
COPD and compared the value of this measurement 

with cardiac, respiratory, and hemotological status. In 

the overall patients, the RDW level had a mean value 

of 15.1 ± 2.4. RDW was positively correlated with C-

reactive protein (CRP) (p = 0.008, r = 0.21), right 

ventricular dysfunction (RVD) (p < 0.001, r = 0.25), 

and pulmonary arterial hypertension (PAH) (p = 0.03, 

r = 0.14). Variables (p < 0.1) included in the 

univariate survival analysis were forced expiratory 

volume in 1 second (FEV1% predicted), RDW levels, 

age, PaCO2, albumin and CRP levels, presence of 

CVD, presence of anemia, presence of RVD, and 

presence of PAH. Subsequent multivariate analysis 

suggested that RDW levels (1.12; 95% CI, 1.01 to 

1.24; p = 0.01), and presence of RVD (2.6; 95% CI, 

1.19 to 5.8; p = 0.01) were independently related to 

mortality. 

 

CONCLUSION 
The mean red cell distribution width on the day of 

presenting the illness was significantly higher in 

AECOPD as compare to stable COPD. 
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