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Abstract 
Background: We studied the severity of exacerbations, response to standard therapy and length 
of hospital stay in patients with eosinophilic and non-eosinophilic phenotypes of acute 
exacerbations of COPD.  
Methodology: The study was conducted as an observational cohort study on patients with 
AECOPD admitted at our centre over a period of 18 months. Blood and sputum counts were done 
based on which exacerbations were either classified as eosinophilic or non-eosinophilic. 
Results: 82 patients with AECOPD presented during the study period. The mean age was 
65.38±9.91 years. Based on sputum and absolute blood eosinophil count, 32.9% and 58.5% cases 
had eosinophilic AECOPD respectively. We found a significant association of severe to life-
threatening AECOPD with sputum eosinophilia. 18 patients out of 27 eosinophilic AECOPD had 
severe to life threatening exacerbations while 14 patients out of 55 non-eosinophilic AECOPD had 
severe to life threatening exacerbations (p<0.05). We did not find any association of sputum and 
blood eosinophilia with LOHS [ sputum (eos vs non-eos,9.22 and 8.84 days, p = 0.77), AEC (eos 
vs non-eos, 8.40 and 9.76 days, p = 0.27] and relief of symptoms to standard therapy at day 5 
(p>0.05). We found a weak positive correlation of peripheral blood eosinophilia with sputum 
eosinophilia in acute exacerbation of COPD (r=0.423; p<0.05).  
Conclusion: Non-eosinophilic exacerbations were twice as common as eosinophilic 
exacerbations. No difference in LOHS was seen in eosinophilic and non-eosinophilic phenotypes. 
Although, sputum eosinophilia was associated with more severe exacerbations, there was no 
difference in response to standard therapy between the two phenotypes.  
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Introduction 
Exacerbations are common in COPD 
patients. Acute exacerbations of COPD 
patients have increased amounts of 
inflammatory cells such as neutrophils, 
eosinophils, macrophages, and lymphocytes. 
The different phenotypes of airway 
inflammation are reflected in the different 

types of inflammatory cells found in 
AECOPD. [1] Neutrophilic airway 
inflammation is associated with AECOPD in 
more than half of patients. [2] Eosinophilia 
has been found in 10% to 40% of patients 
with AECOPD. [3,4] 
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According to the literature, eosinophilia in 
the blood of AECOPD patients can be used 
as a reliable indicator of eosinophilia in 
sputum. [5] As in asthma, it is unclear how 
eosinophilic inflammation affects risk 
stratification and prognosis of COPD 
patients; therefore, more attention has been 
paid to this issue recently. [6] 
According to recent studies, the response to 
systemic corticosteroids in AECOPD is 
better in eosinophilic AECOPD [7,8]. 
Therefore, categorizing patients according to 
phenotype may be useful and help to 
individualize therapy. 
The percentage of eosinophils in sputum is a 
more reliable estimate for determining 
eosinophilia in AECOPD, as this method is a 
direct and reliable way to assess airway 
inflammation. However, it has certain 
limitations, such as the need for expertise and 
non-availability at most centers. Therefore, 
determination of eosinophil count in 
peripheral blood is used as an alternative 
method because it is simple, minimally 
invasive, and readily available. With this in 
mind, the present study was conducted at a 
tertiary care center to compare the severity of 
exacerbations, response to standard therapy, 
and length of hospital stay in patients with 
eosinophilic and non-eosinophilic 
phenotypes of acute exacerbations of COPD. 
We also determined the relationship between 
the peripheral blood eosinophil counts and 
eosinophil percentage in sputum. 

Methodology 
This was an observational cohort study done 
at a tertiary care center in central India over a 
period of 18 months from January 2021 to 
April 2022 on patients with acute 
exacerbation of COPD admitted in 
Pulmonary Medicine ward. All patients over 
40 years of age diagnosed with acute 
exacerbation of COPD were included, while 
COPD patients with pneumonia, 
pneumothorax, cardiac disease, Asthma 

COPD overlap syndrome, on systemic 
corticosteroid within the past 1 month and 
those not giving consent were excluded from 
the study.  
After approval from the Institute's ethics 
committee, all patients who met the inclusion 
criteria were enrolled in the study, and 
written informed consent was obtained from 
all the study participants. A detailed history 
was obtained on sociodemographic variables, 
symptoms, duration of COPD, and risk 
factors (such as smoking and its duration). 
Blood samples were collected and sent for a 
complete blood count. Patients were divided 
into two groups based on the absolute 
eosinophil count in peripheral blood 
(Eosinophilic ≥200 cells/mm3 and non-
eosinophilic < 200 cells/mm3). 
Furthermore, the sputum of all patients was 
collected at the time of admission. If patients 
did not expectorate sputum, sputum 
induction with hypertonic saline (3%) was 
done. Collected sputum was centrifuged, 
smeared, and stained with Leishman’s stain 
to obtain differential cell counts. Patients 
were stratified into two groups (sputum 
eosinophil ≥2% and <2%). Patients were also 
subjected to routine investigations such as 
sputum for AFB, Chest X-ray, stool for ova 
cysts and parasites, blood peripheral smear to 
rule out diseases like active tuberculosis, 
parasitic infestations, eosinophilic 
pneumonias, malignancy, and chronic 
eosinophilic leukemia. Burge S et al. 
classification (2003) was used to classify 
severity of AECOPD exacerbations into 
moderate, severe, very severe, and life-
threatening. [13] mMRC dyspnea scale was 
used to asses response to standard therapy at 
day 5, which included steroids, antibitiocs 
and bronchodialtors. LOHS was determined 
for each admitted patients. 

Statistical Analysis  
Data was compiled using MS-Excel and 
analyzed using IBM SPSS Software version 
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20 (IBM Corp. Illinois, Chicago). Based 
upon eosinophil count, patients were 
categorized into two groups and then they 
were compared with respect to severity of 
exacerbations and response to standard 
therapy using Chi square test and for mean 
Length of Hospital Stays (LOHS) using 
independent T test. Association of peripheral 
blood eosinophilia with sputum eosinophilia 
was also determine using Chi-square test. 
Correlation between sputum eosinophil and 

AEC was done using Pearson correlation 
coefficient. P value of less than 0.05 was 
considered statistically significant. 
Results 
The present study was conducted on a total of 
82 patients with AECOPD presenting at our 
Institute over a period of 18 months from 
January 2021 to April 2022 with mean age of 
65.38±9.91 years.

Table 1: Distribution of patients according to baseline variables 
Baseline variables Frequency (n=82) Percentage 
Sex Male 76 92.7% 

Female 6 7.3% 
Age (years) ≤50 11 13.4% 

51-60 13 15.9% 
61-70 34 41.5% 
71-80 21 25.6% 
>80 3 3.7% 

Smoker’s Current smoker 39 47.6% 
Ex-smoker 38 46.3% 
Non smoker 5 6.1% 

Comorbidities Diabetes 15 18.2% 
Hypertension 4 4.9% 
Healed Pulmonary tuberculosis 3 3.7% 
None 60 73.2% 

Mean age of patients with AECOPD was 65.38±9.91 years. Majority of patients in our study were 
elderly i.e. above 60 years of age. There was male predominance with male:female ratio of 12.7:1. 
47.6% patients with AECOPD were current smokers, whereas 46.3% cases were ex-smokers. Only 
6.1% patients with AECOPD enrolled in our study were nonsmokers. The most common 
associated comorbid condition in patients with AECOPD was diabetes (18.2%), followed by 
hypertension (4.9%), and healed pulmonary tuberculosis (3.7%). 

Table 2: Distribution according to eosinophil count 
Eosinophil count Frequency (n=82) 
Sputum Eosinophil count <2% 55(67.0%) 

≥2% 27(32.9%) 
Absolute blood Eosinophil count <200 34(41.4%) 

≥200 48(58.5%) 

Based upon sputum eosinophil percentage, 67.0% and 32.9% cases had non eosinophilic and 
eosinophilic AECOPD respectively. Based on blood eosinophil count, a higher numbers of 
eosinophilic exacerbations were detected(58%). 
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Table 3: Length of hospital stay in eosinophilic and non-eosinophilic phenotypes of acute 
exacerbation of COPD 

Length of hospital stay Sputum Eosinophil Absolute blood eosinophil 
<2% (n=55) ≥2% (n=27) <200 (n=34) ≥200 (n=48) 

Mean 8.84 days 9.22 days 9.76 days 8.40 days 
SD 4.663 days 4.430 days 4.17 days 3.07 days 
P value 0.77 0.27 

There was no difference in LOHS between eosinophilic and non-eosinophilic phenotypes based 
on sputum and absolute blood eosinophil count. 

Table 4: Severity of AECOPD in eosinophilic and non-eosinophilic phenotypes 
Severity of AECOPD Sputum Eosinophil Absolute blood eosinophil 

<2% (n=55) ≥2% (n=27) <200 (n=34) ≥200 (n=48) 
Moderate 41 (74.5%) 9 (33.3%) 23 (67.6%) 27 (56.2%) 
Severe 8 (14.5%) 11 (40.7%) 6 (17.6%) 13 (27.0%) 
Very severe 3 (5.5%) 4 (14.8%) 2 (5.8%) 5 (10.4%) 
Life threatening 3 (5.5%) 3 (11.1%) 3 (8.8%) 3 (6.2%) 
P value 0.005 0.60 

We found a statistically significant association of severe to life threatening AECOPD with sputum 
eosinophilia (p<0.05) but not with peripheral blood eosinophilia (p = 0.60).  

Table 5: Relief of symptoms at 5th day in eosinophilic and non-eosinophilic phenotypes 
Relief of symptoms at 5th day Sputum Eosinophil Absolute blood eosinophil 

<2% (n=55) ≥2% (n=27) <200 (n=34) ≥200 (n=48) 
No 7 (12.7) 2 (2.5) 9 (26.4) 7 (14.5) 
Yes 48 (87.2) 25 (92.5) 23 (67.6) 41 (85.5) 
P value 0.47 0.14 

There was no significant difference in relief of symptoms to standard therapy at day 5 between 
eosinophilic and non-eosinophilic phenotypes of acute exacerbations of COPD based on sputum( 
p= 0.47) as well as absolute blood eosinophil count (p = 0.14). 

Table 6: Correlation of peripheral blood eosinophilia with sputum eosinophilia in acute 
exacerbation of COPD 

R R Square Adjusted R Square Std. Error of the Estimate F Sig. 
0.423 0.179 0.169 0.431 17.455 0.001 

We found a weak positive correlation of peripheral blood eosinophilia with sputum eosinophilia 
in acute exacerbation of COPD (r=0.423; p<0.05).  
 



International Journal of Pharmaceutical and Clinical Research                                  e-ISSN: 0975-1556, p-ISSN: 2820-2643 

Tandon et al.                                 International Journal of Pharmaceutical and Clinical Research  

 426 

 
Figure 1 

Discussion 
AECOPD is usually characterized by 
neutrophilic inflammation; however, an 
increase in proportions of other inflammatory 
cells in sputum, such as eosinophils, 
macrophages, and lymphocytes, is also 
observed in a few cases.[2] Eosinophilia in 
the blood may be considered an important 
marker reflecting the sputum eosinophil level 
in patients with AECOPD. Literature 
suggests that eosinophilic AECOPD is 
associated with a higher rate of 
exacerbations, prolonged hospital stay as 
well as higher mortality. Studies have also 
reported that patients with eosinophilic 
COPD show a better response to systemic 
corticosteroids during exacerbations.[7,8] 
The present study was conducted on a total of 
82 inpatients to compare the severity of 
exacerbations and clinical outcomes to 

standard therapy. We also determined the 
relationship between peripheral blood 
eosinophil count and sputum eosinophil 
percentage. 

Proportion Of Eosinophilic Exacerbations 
We looked for sputum eosinophilia as well as 
blood eosinophila in AECOPD patients. 
Sputum eosinophil percentage of ≥2% was 
considered eosinophilic. A blood eosinophil 
count of ≥200 cells/mm3 was taken as 
eosinophilic. In our study, higher number of 
patients had non-eosinophilic exacerbations 
than eosinophilic exacerbations by sputum 
criterion (≥2%). Helala et al., based on 
sputum eosinophils ≥2%, found an equal 
proportion of eosinophilic (51%) and non-
eosinophilic exacerbations.[11] Dai et al. 
also found similar results (Eos: 47.03% vs 
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Non-Eos: 52.97%).[12] However, in our 
study, eosinophilic exacerbations were 
higher by blood counts (≥200 cells/mm3). 
Duman et al. found a higher proportion of 
non-eosinophilic exacerbations when they 
defined exacerbations by blood eosinophil 
>2% of TLC.[13]  
Association Of Eosinophilic And Non-
Eosinophilic Phenotypes With Length Of 
Hospital Stay 
According to recent studies, the non-
eosinophilic phenotype of AECOPD has 
been linked with prolonged hospital stays. 
However, we found no such association. 
When sputum eosinophilia≥2% was 
considered, mean LOHS by AEC was also 
similar, 8.40 days in eosinophilic and 9.76 
days in non-eosinophilic exacerbations (p 
=0.27). The mean LOHS in our study was 
longer than in other studies. Bafadhel et al. 
found LOHS of 5 days in eosinophilic 
exacerbations and 6.5 days in non-
eosinophilic exacerbations [p = 0.015].[1] 
Similarly, Ho et al.[14] and Greulich et 
al.[15] found shorter LOHS in eosinophilic 
exacerbations than in non -eosinophilic 
exacerbations.  
Severity Of Aecopd In Eosinophilic And 
Non-Eosinophilic Phenotypes 
We observed that the eosinophilic phenotype 
of AECOPD by sputum eosinophilia was 
associated with more severe illness compared 
to non-eosinophilic AECOPD. Hastie et al. 
observed a significant association between 
raised sputum eosinophil ≥2% and increased 
severity of exacerbations. In our study, such 
association could not be observed with 
absolute blood eosinophil count.[16] Helala 
et al. observed a significant association 
between absolute blood eosinophil count 
≥300 cells/mm3 and increased severity of 
exacerbations.[17] Contrary to the result of 
our study, Jabarkhil et al. using blood 
eosinophil count found that non-eosinophilic 
phenotype was associated with more severe 

exacerbations as compared to the 
eosinophilic phenotype.[18]  

Response To Standard Therapy 
Response to standard therapy was assessed 
with relief of symptoms at the end of day five. 
We observed that the majority of patients in 
both groups had symptom relief at day five. 
There was no difference between the two 
phenotypes with the degree of relief of 
symptoms to standard therapy on 5th day. 
Bafadhel et al. reported a better response 
following treatment with ICS in eosinophilic 
phenotype having absolute blood eosinophil 
count ≥ 200 cells/mm3 as compared to non-
eosinophilic AECOPD.[21] Greulich et al 
observed that patients with severe COPD 
exacerbations with absolute blood eosinophil 
count<300 cells /mm3 were less responsive 
to systemic corticosteroids.[15]  
Association Of Sputum Eosinophilia With 
Peripheral Blood Eosinophilia 
Determining peripheral blood eosinophil 
count is an easy, minimally invasive, and 
readily available method that may potentially 
be used as an alternative to sputum eosinophil 
percentage to determine the prognosis and 
treatment response in patients with 
AECOPD.[21] In our study, we found a weak 
positive correlation of peripheral blood 
eosinophilia with sputum eosinophilia ≥2% (r 
= 0.423; p<0.05). Correlation between blood 
AEC and sputum eosinophilia has been 
reported in stable COPD.  
Singh et al. reported significantly high blood 
AEC of ≥257cells/mm3 in eosinophilic 
patients characterized by a sputum eosinophil 
percentage of ≥3%, and the authors showed a 
moderate correlation between sputum 
eosinophilia with peripheral blood 
eosinophils count (r=0.54,p<0.0001).[19] 
Hastie et al. performed ROC analyses and 
demonstrated a weak relationship of blood 
eosinophils count of ≥250 cells/mm3 to 
predict sputum eosinophils≥2%.[16]Negewo 
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et al. showed a moderate correlation between 
AEC and sputum eosinophilia (ρ=0.535; 
P<0.0001).[20] While other studies have 
shown a correlation between sputum 
eosinophilia ≥2% and blood eosinophil count 
of ≥ 200 cells/mm3 in stable COPD, we have 
found a similar association in AECOPD. 
Conclusion 
Non-eosinophilic exacerbations were twice 
as common as eosinophilic exacerbations. No 
difference in LOHS was seen in eosinophilic 
and non-eosinophilic phenotypes. Although, 
sputum eosinophilia was associated with 
more severe exacerbations, there was no 
difference in response to standard therapy 
between two phenotypes.  
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