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Abstract: Among respiratory diseases, asthma and chronic obstructive pulmonary disease (COPD) are the most common. Considering that the 

leading clinical symptom of these diseases is bronchial obstruction, as well as a large number of phenotypes in both asthma and COPD, especially 

when patients have signs of both diseases, problems arise in differential diagnosis. Immune inflammation plays an important pathological role 

in chronic obstructive pulmonary disease and asthma. Lymphocyte is the principal immune cell capable of recognizing a particular 

molecular determinant of the organic structure disorder. We aimed to search for specific features of the immune response in these 

diseases. Therefore, we determined in peripheral blood the relative and absolute content of lymphocytes expressing the CD3, CD4, 

CD16, CD54, CD56, CD72, HLA-DR, CD95, and CD178 antigens. The study found that low CD8, CD16 and high CD 178 

lymphocytes are characteristic of patients with asthma, and high CD8, CD16 and low CD 178 are typical in COPD. Over 4-5 times 

increase in CD54 is characteristic of asthma, while in COPD the index exceeded the norm by only 50%. An important feature of 

COPD is a low apoptosis irrespective of the stage of the disease. These immunologic features can be additional criteria for asthma 

and COPD differentiation. 
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1. Introduction 

Among respiratory diseases, asthma and chronic 

obstructive pulmonary disease (COPD) are the most common 

Worldwide, over 300 million people suffer from asthma and 

COPD is the 3rd cause of fatal outcomes by 2020 [1, 2]. 

Bronchial obstruction syndrome is the leading clinical feature 

of both diseases. Their specific features allow a simple 

differential diagnosis in most cases, especially at early stages 

[2, 3]. However, the diagnosis is complicated considering the 

variety of asthma and COPD phenotypes and combination of 

signs of both diseases is several patients (smoking in asthma, 

high sputum eosinophilia, over 12% FEV1 increment on 

bronchodilator test in COPD, etc.). In recent years, practical 

medicine has searched for biological markers, such as 

hydrogen peroxide, nitric oxide, and eosinophil mediators 

(e.g., eosinophilic cationic protein) in exhaled air to establish 

a correct diagnosis [3, 4]. Nevertheless, developments are 

extremely urgently needed to clarify the diagnosis and 

differentiate COPD from asthma. 
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We evaluated the lymphocyte surface antigens using 

monoclonal antibodies for differential diagnosis of COPD 

and asthma. 

2. Materials and Methods 

Sixty-eight patients were included: 22 COPD patients 

(mean age 55.2±1.4 years), 22 asthma patients (mean age 

36±1.2 years), and 24 clinically healthy blood donors (mean 

age 52.6±2.8 years) as the control. Blood tests were 

performed in the exacerbation stage before prescription of 

glucocorticosteroids and antibiotics, and in clinically stable 

disease during 4 weeks without the use of hormones. 

To determine the relative and absolute content of CD3, CD4, 

CD8, CD16, CD54, CD56, CD72, HLA-DR, CD95, and 

CD178 antigen-expressing lymphocytes in peripheral blood, 

we performed indirect immunofluorescence with ICO 

monoclonal antibodies (from Dako, eBioscience). As auxiliary 

methods, we isolated lymphocyte by Boyum in Ficoll-

Verografin density gradient, assessed their viability 

immediately after isolation from blood, and counted them in 

peripheral blood. The results were processed statistically to 

assess the reliability of the changes registered in large samples 

using t-test and in small samples with non-normal distribution 

as well as in pairwise comparing of related variants using 

Wilcoxon-Mann-Whitney nonparametric criterion. 

3. Discussion 

Immune inflammation develops as a specific body 

response to external stimuli and underlies the pathology of 

COPD and asthma. Lymphocyte is the leading cell of 

immune system, capable to recognize a particular molecular 

determinant that disturbs the integrity of organ structure. Two 

main subpopulations of lymphocytes are distinguished: B-

cells producing antibodies, or immunoglobulins (Ig), that 

bind antigens, and T-cells and T-helpers, producing when 

activated a wide range of cytokines that control inflammation 

and immune response. Each of these cells carries on the 

surface membrane glycoproteins acting as co-receptors of 

intercellular interactions and being markers of quantitative 

and functional features of the cells. Thus, T-cell (CD3), 

helper-inducer (CD4), and suppressor-cytotoxic (CD8) 

lymphocytes subpopulations are divided [5, 6]. The CD3 

antigen is a component of a membrane-associated structure, 

the so-called antigen-specific T-cell receptor (TcR/CD3) 

initiating antigen-dependent T-cell activation [7, 8]. 

The CD4 and CD8 molecules, which recognize structural 

determinants of class II and class I antigens of the major 

histocompatibility complex respectively, provide the 

immunological restriction process and can transmit the T-cell 

activating signal without TcR/CD3 involvement [6, 8, 9]. 

Regulatory cells (CD4+) regulate the other cells in the immune 

response progress. They stimulate immune cells by producing 

lymphokines [7, 10], which realize most of the B-cells functions 

[8, 10, 11]. The main function of CD8 cells is cytotoxicity; they 

are killer cells, acting by direct cytolysis of cellular structures 

affected by antigen-induced immunological reaction [5, 12]. 

Cells are destructed by complete or partial cell dissolution; thus, 

CD8 cells play a leading role in antiviral, antitumor, and 

transplant immunity [6, 7, 8]. We used CD4/CD8 ratio, an 

immunoregulatory index, to assess the nature of the processes. 

Donors in our study showed the ration equal to 1.42±0.04. 

A significant decrease of CD3 cells (in both stages of the 

disease) was noted in asthma patients. The cause was the 

decrease of both CD4 and CD8 resulted in a significant 

increase of CD4/CD8 immunoregulatory index up to 

1.65±0.005 (p<0.001) (Table 1). 

Table 1. Peripheral blood lymphocyte populations and subpopulations in various stages of asthma and COPD (%). 

Lymphocyte 

population 
Markers 

Healthy blood 

donors 

Asthma patients (n=49) COPD patients (n=37) 

Acute stage (n=27) 
Controlled 

disease (n=22) 
Acute stage (n=22) 

Stable disease 

(n=15) 

T-cells 

СD3 65.20±0.66 56.64±1.72** 50.52±1.02* 61.95±2.95 52.28±2.26** 

CD4 36.48±0.95 33.42±0.73** 32.96±0.53*** 32.60±0.71*** 37.86±2.61 

CD8 25.90±0.50 20.69±0.73* 18.81±0.27* 36.23±2.54* 32.92±1.96** 

NK cells 
CD16 13.22±0.43 9.73±0.33* 12.41±0.74 25.24±3.16* 22.11±1.07* 

CD56 4.47± 0.09 15.58±1.14* 9.57±0.55* 22.18±2.13* 17.94±1.99** 

The data are presented as the arithmetic mean (M) with the standard error of the mean (±m). 

*p<0.001;**p<0.01;***p<0.05 (compared with healthy people). 

In COPD patients, CD3 T-cells decreased in both stages of 

the disease, more in stable stage (Table 1). The CD4 decreased 

during exacerbation and increased above the established norm 

during stable in COPD with the accompanying significant 

increase in CD8 (the CD4/CD8 index did not exceed 1.15 even 

in stable disease). This indicates the predominantly cytotoxic 

mechanisms of the immune system action manifested by 

excessive T-cells stimulation [5, 12-14]. Our study has shown 

that this process in COPD does not depend on the stage of the 

disease (Table 1). 

NK cells, a type of T-cells, play a significant role in the 

development of inflammation and are the first to "tune up" to 

protect the body against foreign and altered cells [10, 12, 14]. 

The CD 16 surface receptor markers the total NK cells blood 

count. The CD56 antigen reflects their activity [15, 16]. NK 

cells perform an antigen-specific effector immune reaction of 

antibody-dependent cellular cytotoxicity. NK cells function 

similar to T-cytotoxic lymphocytes but recognize target cells 

only bound to antibodies [16]. NK cells also participate in 

antibody-dependent cell-mediated cytolysis through the 

surface Fc-fragment of IgG (CD16) receptor [14, 15]. 

The NK cells (CD16) blood content was found to be low 
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both in controlled and exacerbate asthma but CD56 NK cells 

predominated (Table 1) especially in the disease exacerbation. 

An increase in the NK cells was also observed in COPD 

both in controlled and acute stages (Table 1). Active NK cells 

(CD56) also prevailed, similar to those in asthma. They are 

exhausted in controlled in asthma but remain the same in 

COPD. 

Given the NK cells (CD56) high activity and antimicrobial 

function one can suppose an important role for airway 

infection in maintaining the inflammatory response in COPD 

[15, 16]. Infected cells are more susceptible to lysis by NK 

cells than uninfected ones [17, 18]. 

The last marker we investigated is the adhesion receptor 

CD54 (ICAM-1) reflecting the readiness of cells to migrate 

into the tissue and their interaction with antigen-presenting 

cells [10]. 

Normally, CD54 adhesion receptors are present in low 

concentrations on the membranes of leukocytes and 

endothelial cells. When stimulated by cytokines IL-1, TNF-a, 

INF-g, IL-1, or LPS, ICAM-1 expression on the cytoplasmic 

membrane increases dramatically. ICAM-1 is a ligand of the 

LFA-1 integrin receptor found on leukocytes, which bind to 

the endothelium via the ICAM complex upon activation [8]. 

Immunological processes involving ICAM-1 (CD54) 

adhesion molecules related to the integrin receptor activate 

lymphocytes. They increase the lymphocytes ability to 

migrate to the inflammation focus and participate in contact 

interactions with antigen-presenting cells [11, 20]. 

Our data indicate a significant (more than 2-fold) increase 

in the level of lymphocytes carrying ICAM adhesion 

receptors (CD54) in peripheral blood of patients with COPD 

and asthma, during both exacerbation and controlled disease. 

ICAM-1 expression is increased under the influence of 

cytokines: IL-1, TNF-a, INF-g, IL-1, and LPS, which have 

destructive effects on bronchial and lung tissue (20). 

Therefore, we can assume that increased ICAM-1 is one of 

the indirect evidences of persistent destructive process in 

lungs, bronchial walls, and vessels in COPD and asthma 

patients [8, 12, 16]. Thus, we did not observe any significant 

differences of T-cells activation and differentiation markers 

to differentiate COPD and asthma. 

However, we obtained important results when studying 

markers of lymphocyte readiness to trigger activation apoptosis. 

Apoptosis is a natural completion of the immune response 

aimed at removal of cells that have fulfilled their protective 

function and restoration of the initial state of the immune 

system [5, 8]. In a number of immunopathological diseases, 

induction of the activation process is impaired accompanied 

by a steady progression of inflammation [11, 20]. To confirm 

this statement, we assessed the blood content of lymphocytes 

expressing CD95, Fas-dependent apoptosis induction 

receptor, and CD178, ligand to this receptor [18, 19]. 

Considering the Fas-dependent apoptosis induction system, 

the lymphocytes expressing Fas-antigen CD95 are increased 

in controlled asthma compared to healthy people, while 

controlled disease low during the asthma exacerbation (Table 

2). In COPD patients, however, the blood CD95-lymphocyte 

content was more than three times higher than in healthy 

people regardless of the stage of the disease 

Apparently, this is associated in COPD with a high blood 

concentration of various cytotoxic lymphocytes releasing 

mediators inducing apoptosis, including Fas (CD95) 

expression on the cell surface [9]. The blood content of 

lymphocytes carrying Fas ligand (CD178) on their surface 

was significantly increased in asthma patients, while in 

COPD patients it was 2 times lower than in healthy people 

(Table 2). The CD95 lymphocytes expression is known to 

reflect the lymphocytes readiness to enter into apoptosis, that 

is, to activate the programmed cell death by the Fas-

dependent mechanism [9, 19]. The study revealed that in 

COPD patients, regardless of the period of the disease 

(exacerbation or stable disease), the readiness of lymphocytes 

to initiate apoptosis is high (Table 2). 

Table 2. Characteristics of peripheral blood lymphocytes activation markers in various stages of asthma and COPD (%). 

Markers 
Healthy blood 

donors 

Asthma patients (n=49) COPD patients (n=37) 

Acute stage (N=27)  
Controlled disease 

(N=22) 
Acute stage (N=22) 

Stable disease 

(N=15) 

CD54 5.55±0.33 
27.92±1.55 26.29±0.69 15.91±2.79 15.56±2.31 

p<0.001 p<0.001 p<0.001 p<0.001 

CD95 4.42±0.20 3.74±0.68 
7.74±0.32 15.04±1.06 13.64±1.84 

p<0.01 p<0.001 p<0.01 

CD178 9.22±1.04 
13.85±1.09 - 4.82±2.34 - 

p<0.01  p<0.05  

CD25/CD95 1.43±0.06 
3.17±0.45 1.20±0.08 1.05±0.13 1.00±0.19 

p<0.01 p<0.05   

HLA-DR\СD95 3.04±0.33 
5.23±0.64 1.75±0.01 1.95±0.14 1.14±0.49 

p<0.01 p<0.01 p<0.01 p<0.01 

The data are presented as the arithmetic mean (M) with the standard error of the mean (±m). 

*p<0.001;**p<0.01;***p<0.05 (compared with healthy people). 

The immune response inhibition is possible by removing 

the activated autoreactive lymphocytes through the Fas 

(CD95) and FasL (CD178) interaction [14]. According to our 

data, in the COPD exacerbation the Fas (CD 95) increases, 

but the FasL (CD178) content does not exceed 4.82±2.34% 

(9.22±1.04 in the control). In asthma patients, Fas (CD95) 

was lower during exacerbation than in the control, and FasL 

(CD178) increased to 13.85±1.09%. 



 American Journal of Internal Medicine 2021; 9(3): 148-152 151 

 

To assess changes in the immune system, priority is given 

not to the absolute number of lymphocytes expressing 

specific lymphocyte markers but to changes in lymphocyte 

functional activity associated with the ratio of markers in the 

population. In this regard, the CD25/CD95 and HLA-

DR/CD95 ratios were evaluated [10]. Elevation of the 

CD25/CD95 ratio indicates a predominance of lymphocyte 

activation followed by proliferation over their readiness for 

Fas-mediated apoptosis, while a parallel increase in the 

HLA-DR/CD95 ratio reflects a predominance of cell 

differentiation over their elimination. According to the data 

obtained, in the asthma controlled these ratios decreased 

indicating the predominance of activation apoptosis and the 

"inhibition" of the immune response [9], and in the 

exacerbation they increased reflecting the activity of the 

immunological process. 

COPD patients showed no change in CD25/CD95 ratio 

regardless of disease stage, and the HLA-DR/CD95 ratio was 

lower than in healthy individuals. This seems to be related to 

the high blood CD95 lymphocytes characteristic of immune 

system activation [5, 20] in COPD and a lower lymphocyte 

apoptosis than in asthma because of the low content of 

lymphocytes expressing FasL (CD178). 

4. Conclusions 

The data obtained allowed us to identify the characteristic 

immunological features of COPD and asthma and 

differentiate the diseases by the T-cell subpopulations 

quantification and the peripheral blood cells activation 

markers. Thus, patients with asthma have low blood content 

of CD8, CD16 lymphocytes contrast to the high content in 

COPD (compared with the control group). The blood CD178 

lymphocytes content is high in asthma while low in COPD. 

An increase in CD54 by a factor of more than 4-5 compared 

to the norm is typical for asthma, while in COPD this 

increase is much more modest and does not exceed 50% 

(Figure 1). An important feature of COPD is a low level of 

apoptosis regardless of the stage of the disease. 

 
Figure 1. COPD and asthma differentiation based on lymphocyte immunological activity. 

These immunologic features can be additional criteria for 

asthma and COPD differentiation. 

5. Recommendations 

Irrespective of the clinical activity, COPD can be 

differentiated from asthma by the increased number of CD8, 

CD16, CD54, while asthma is accompanied by the decrease 

in CD8, CD16, with a significant increase in lymphocytes 

with CD54 adhesion receptor and, to a lesser extent, CD178. 
In COPD, low level of apoptosis can predict the persistent 

course of the disease requiring the prolonged therapy. 
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