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Abstract 

Anemia refers to manifestations of systemic inflammation in chronic obstructive pulmonary 

disease (COPD) and is an aggravating factor in the course of the disease. Goal. To study the 

gender characteristics of anemia in COPD patients, to increase the effectiveness of treatment 

by using pharmacological preparations of erythropoietin and enteric iron. Material and 

methods. The clinical data of the examination of 74 patients with stage II and III COPD with 

anemia and the results of treatment of 49 patients who received epoetin and sorbifer durules 

in addition to standard therapy are presented. Results. In COPD patients with anemia, iron 

deficiency anemia was statistically significantly more common — in 63 (85.1%): in 39 

(61.9%) women and 24 (38.1%) men. In 11 (14.9%) patients, normochromic normocytic 

anemia was verified, which has the parameters of anemia of chronic diseases. The frequency 

of iron deficiency anemia in patients of both sexes correlated with age, was predominantly 

moderate; at the same time, the average severity was statistically more often confirmed in 

women — 24 (61.5%) out of 39 patients, in men the mild variant of iron deficiency prevailed 

— 14 (58.3%) out of 24 patients. Conclusion. The prevalence of concomitant anemia in 

COPD was 26.5%; at the same time, anemia was verified in 44 (33.7%) women, i.e. in every 

third patient, anemia was significantly less common in men — in 30 (20.7%) patients. The 

presence of anemia significantly worsens the condition of patients, especially women, who 

They are more concerned about shortness of breath, impaired well-being, fatigue, 

depression, and they need more frequent hospitalizations. Correction of anemia with 

erythropoietin and enteric iron preparations allows to increase the physical endurance of 

patients, reduce the intensity of cough, shortness of breath and maintain positive dynamics 

of physical tolerance for a long time after completion of the course of antianemic therapy. 
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Introduction 

Chronic obstructive pulmonary disease (COPD) is one of the leading causes of morbidity and 

mortality in the world, leads to significant and constantly growing economic and social damage, 

and requires the introduction of modern treatment technology. Research on the gender aspects of 

COPD is still in its infancy, but these initial steps are already giving great hope to scientists and 

practitioners. The diagnosis of COPD is increasingly being made to middle-aged women who 

smoke moderately or not at all. Every year, the number of new cases of COPD in The female 

population increases approximately 3 times faster than that of males. The study of the features of 

the course of COPD in women allows us to identify another phenotype of the course of COPD — 

the "female sex". One of the most important systemic manifestations COPD is the development of 

anemic syndrome. Information on the prevalence of anemia in COPD is contradictory and ranges 

from 8 to 53%. It is necessary to develop principles and tactics for the treatment of COPD patients 
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with anemia syndrome, which makes it possible to optimize comprehensive medical care for 

patients and improve the prognosis diseases. The aim of the study was to study the gender 

characteristics of anemia in COPD patients, to increase the effectiveness of treatment through the 

use of pharmacological preparations of erythropoietin and iron preparations.  

 

MATERIALS AND METHODS OF RESEARCH  

The work is based on the results of examination of 74 patients diagnosed with stage II and III 

COPD with anemia (44 women and 30 men, average age 67.1±10.9 years) who met the criteria for 

inclusion in the main observation group, and the results of treatment of 49 patients who received 

epoetin beta (EPO) and sorbifer durules in addition to standard therapy. EPO was administered 

subcutaneously at the rate of 50 IU/kg 3 times a week to achieve normal hemoglobin levels, then 

a maintenance individual dose of EPO was prescribed weekly for 3 months. Sorbifer durules was 

prescribed only if the iron deficiency nature of anemia was confirmed. The course of treatment 

with a full dose of iron was carried out for 3 months. The correction phase had a different duration 

depending on the individual iron deficiency. To prevent iron overload, ferritin, transferrin, and 

hemoglobin values were determined once a week in the correction phase and once every 4 weeks 

in the stabilization phase  (3 months) and for 12 months of follow-up. To study the gender 

characteristics of patients COPD with anemia was compared with the results of observation of 55 

patients of the control group (29 men and 26 women) diagnosed with COPD of stage II and III 

without anemia syndrome. The groups were comparable in terms of basic anthropometric, clinical 

and anamnestic indicators, standard therapy received, and instrumental examination data. Criteria 

for excluding patients from the study: extremely severe COPD, bronchial asthma, malignant or 

hematological disease, autoimmune disease, cirrhosis of the liver, theophylline use, the presence 

of chronic renal failure, established sources of bleeding (complications of peptic ulcer disease, 

ulcerative colitis, etc.) and previously diagnosed anemia (megaloblastic, aplastic, hemolytic), EPO 

therapy,  dministration of iron preparations or blood transfusion for 3 months before inclusion in 

the study. Criteria for inclusion in the main study group: the presence of reliable clinical and 

instrumental signs of COPD of stage II and III, according to GOLD criteria 2011; presence of 

hematological criteria for anemia (WHO, 2001): hemoglobin level less than 130 g/l in men and 

less than 120 g/l in women; presence of absolute iron deficiency; at the same time, the level of 

ferritin reduction is less than 10 mcg/l in women and less than 20 mcg/l in men, increased 

transferrin levels of more than 3.8 g/l; voluntary written consent of the patient to participate in the 

study. A subjective assessment of cough and shortness of breath was performed using a visual 

analog scale (VAS) and a Borg scale. To study the dynamics of tolerance to A 6-minute walking 

test (TSHMX) was used before and after treatment to exercise and objectify the functional status 

of patients. At the same time, possible gender differences in the effectiveness of the therapy were 

clarified. Statistical processing of the results was carried out in Microsoft Excel and Statistica 6.0 

programs. The average value, standard deviation, reliability of differences and Student's criterion 

were calculated. The critical significance level (p) was assumed to be 0.05.  

 

THE RESULTS AND THEIR DISCUSSION  

Among 277 patients with COPD of stage II and III (130 women and 147 men), anemia was 

detected in 74 patients according to hemogram data and in full accordance with the criteria for 

inclusion in the main study group. The diagnosis of anemia was verified in all patients for the first 
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time. Thus, the prevalence of anemia in COPD, according to our data, was 26.5%. At the same 

time, among women diagnosed with COPD stages II and III, anemia was confirmed in 44 (33.7%) 

patients, i.e. in every third patient, anemia in men was significantly less common — in 30 (20.7%) 

patients (p < 0.05). In the main group, there were statistically more women aged 40 to 60 than men 

of the same age: 21 (47.7%) women and 7 (23.3%) men; while in the older age group (from 71 to 

80 ). There were significantly more men with anemia than women (14 (46.7%) men and 12 (27.3%) 

women (p <0.001). The average age of women with COPD with anemia was less than that of 

patients in the control group: 59.1±7.8 and 65.7±6.7 years. The average age of men in the 

comparison groups did not significantly differ (71.3±8.5 and 3.3±7.7 years, p ≥ 0.05). Gender 

dimorphism was also revealed when assessing the severity of the underlying disease against the 

background of anemia. In the main group, severe stage III COPD in women was more common 

than in men (59.3% vs. 40.7%, p < 0.05), in the control group of severe male patients there were 

statistically more than female (71.4% vs. 28.6%, p < 0.05). When analyzing the anamnesis data, 

women of the main group on average considered themselves sick for 14.5±2.1 years, whereas in 

the group of men this indicator was significantly higher — 24.7±2.6 years (p < 0.01), in patients 

of the main group the duration of the disease from the moment of the first symptoms (cough in the 

morning, sputum separation) to The occurrence of symptoms of respiratory difficulty averaged 

6.5±2.9 years in women and 22.4±8.9 years in men (p < 0.05). The average age of smoking 

initiation in women and men in both groups did not significantly differ and amounted to 25.6±5.6 

and 23.5±4.7 years, respectively, Among non-smoking women, 22.7% noted the presence of such 

a factor as long-term (more than 15 years) secondhand smoke. No former smokers were registered 

among women, and 17.4% of men were former smokers. Our study analyzed the prevalence of 

concomitant diseases in COPD patients with anemia. In the whole group, 65 (92%) patients had 

concomitant diseases (on average, 9±2.1 chronic diseases per 1 patient). Sexual dimorphism was 

reliably confirmed: the number of comorbid conditions in women was higher than in men (p < 

0.01). Men are more likely to suffer from coronary heart disease, atherosclerosis, arrhythmias, 

women are more likely to suffer from concomitant hypertension, depression, bronchial asthma, 

thyroid diseases. A comparative analysis of the anamnesis data revealed that 20.5±3.5% of women 

in the main group had frequent exacerbations of COPD (3 times or more per year), this parameter 

was recorded only in 10.4±1.3% of men. The gender specificity of complaints was characterized 

by the fact that in women with COPD with anemia, subjective feelings of fatigue, irritability, 

depression occurred significantly more often (70.2% versus 55.3% in men), at an earlier time and 

were characteristic of the age group from 40 to 60 years. In general, in patients with COPD and 

anemia, the severity of shortness of breath was higher than in patients with COPD without anemia 

(6.9±0.7 and 4.8±0.9, p < 0.05). At the same time, gender dimorphism of the severity of dyspnea 

was also revealed: in women with COPD, on average, the dyspnea index was significantly higher 

than in men and amounted to 6.8±0.7 points (in men 4.9±0.5 points, p < 0.05). Women had a 

significantly lower body mass index than men in the main group (21.43±2.8 kg/m2 versus 

24.68±1.7 kg/m2, p < 0.05). Bronchial conduction disorders of the obstructive type were detected 

at the level of both central and peripheral airways. Women had lower values of all indicators of 

respiratory function — FVD. According to the survey, hypochromic microcytic iron deficiency 

anemia (IDA) was statistically significantly more common in COPD patients with anemia — in 

63 (85.1%) patients, mainly in women — in 39 (61.9%, p < 0.05). In 11 (14.9%) patients with a 

slight predominance of males (6 men and 5 women), normochromic normocytic anemia was 
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verified, having the parameters of anemia of chronic diseases (AHZ). The incidence of IDA in 

patients of both sexes correlated with age, anemia was predominantly moderate — in 34 (54%) 

patients; at the same time, the average severity was statistically more often confirmed in women 

— in 24 (61.5%) of 39 patients, in men the mild variant of iron deficiency prevailed — in 14 

(58.3%) of 24 patients (p < 0.01). The degree of activity of the systemic inflammatory process in 

patients of the main group with IDA is higher than in patients without concomitant anemia; at the 

same time, a higher degree of activity is more often recorded in women than in men. An inverse 

correlation was found between the level of C-reactive protein and the indicators of emoglobin and 

hematocrit (r = -0.37, p < 0.05 ). Hemogram indices in IDA have gender dimorphism, which 

consists in the fact that with mild anemia in men, hemoglobin (120.4±5.1 g/l) and hematocrit 

(35.5±1.4%) were significantly higher than in women (100.7±10.2 g/l, 29.3±2.3%, p < 0.05). With 

anemia of moderate severity, these indicators did not have significant differences.  There was no 

iron deficiency in AHZ, and there were no gender differences in hematological parameters. The 

frequency of AHZ in COPD patients of both sexes correlated with age, was statistically more 

common in patients over 60 years of age — in 9 (81.8%) patients and was predominantly mild in 

7 (63.7%) patients (p < 0.05). The severity of anemia in the whole group was minimal — in 38 

(51%) of 74 COPD patients with anemia, a statistically unreliable predominance of moderate 

anemia was noted. It can be concluded that both mild and moderate anemia occur equally in 

patients with COPD. A direct correlation was revealed between the indicators of FEV1, 

hemoglobin, hematocrit in anemia of both mild and moderate severity without gender differences: 

FEV1 (Hb: r = 0.37—0.75; FEV1: r = 0.45—0.77 — mild anemia; Hb: r = 0.35—0.78; FEV1: r = 

0.45—0.79 — anemia of moderate severity, p < 0.01). Against the background of treatment with 

EPO and sorbifer durules, hemoglobin increased significantly by 18% (p < 0.05), hematocrit by 

6.8% (p <0.05), erythrocytes by 18% (p < 0.05), iron by 56% (p < 0.05), ferritin — by 10.8% (p < 

0.05), decreased the level of transferrin increased by 21% (p < 0.05), and OHSS — by 22%. There 

was no gender dimorphism in the initial characteristic of cough in the main observation group, but 

after 3 months of therapy, cough indices on the VAS scale decreased from 8 (8; 9) to 5 (5; 6) points 

and after 12 months of observation remained at a lower level compared with the initial values — 

from 8 (8; 9) to 6 (7; 8), in the control group, cough indicators did not significantly differ from the 

initial values — 8 (8; 9) points. Evaluation of the results of the Borg dyspnea study after 

completion of antianemic therapy revealed a decrease in this indicator in both men and women of 

the main group (p < 0.05). At the same time, in women, this indicator significantly differed from 

the dynamics of positive changes in men: there was a decrease in shortness of breath from 7.5 to 

5 points, in men, the dynamics of shortness of breath was 5.4 points versus 4.2 points. After 12 

months of follow-up, the observed pattern of positive dynamics was confirmed and the indicators 

of shortness of breath remained at a level lower than the baseline values in both women and men 

of the main group; in patients of the control group , the indicators did not significantly differ from 

the baseline data. A direct correlation was obtained between changes in the Borg dyspnea index 

(ΔBorg) and changes in hemoglobin (ΔHb) and hematocrit (ΔHt) indices in the dynamics of 

treatment: for ΔBorg and ΔHb, r = 0.71 (p = 0.009); for ΔBorg and ΔHt, r = 0.8 (p = 0.0014). A 

comparative assessment of the results of TSHMH showed that after 3 months in the main group, 

exercise tolerance increased by 15.5%, in the control group — by 4.1%. In the study of TSMH 

indicators after 12 months, it was found that, compared with the baseline data, exercise tolerance 

increased by 6.7% in patients of the main group, and no significant differences from the baseline 
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values were obtained in the control group. Gender specific features the dynamics of TSHMX 

indicators have not been revealed. The average frequency of COPD exacerbations during the year 

in patients of the main group decreased in women from 4.2 to 2.2 per year, in men from 2.8 to 1.5 

(p < 0.01). At the time of completion of the study, the group of patients receiving antianemic 

therapy was dominated by patients without exacerbations compared with the control group (54.6% 

vs. 34.1%, p < 0.05). In accordance with national and international recommendations for the 

diagnosis and treatment of COPD, it is necessary to timely verify the entire complex of systemic 

manifestations of the disease, including anemia. The available data on the prevalence of anemia in 

COPD patients are presented ambiguously and often contradictory. The results of our work show 

that anemia in COPD patients is widespread and occurs in 26% of patients. The difference in 

prevalence estimates is probably due to the fact that the average age of patients in previous studies 

averaged 61 years, the cohort of patients in this study was in a significantly larger age range — 

from 40 years to 81 years. In addition, the underestimation of this indicator can be explained by 

the following, that a limited set of laboratory criteria was used for diagnosis: hemoglobin, 

erythrocytes and hematocrit. We used a set of parameters recommended by WHO and the national 

guidelines on hematology, which allows not only to diagnose anemia taking into account gender 

characteristics, but also to determine its form and severity. Previous studies indicate that neither 

the age nor the indicators of FVD in patients with anemia and without anemia syndrome differ. 

According to our data, the presence of anemia correlates with age, spirometry parameters and is 

associated with more severe clinical manifestations of COPD.  The results obtained indicate the 

late diagnosis of anemia syndrome in COPD patients and the lack of necessary comprehensive 

treatment. A large proportion of women suffering from COPD with anemia, identified in As a 

result of the study, it reflects the global trend towards an increase in the incidence of COPD in 

women; at the same time, anemia forms in women at an earlier time and is more severe than in 

men. Timely and adequate antianemic therapy can improve the condition of patients, reduce the 

frequency of exacerbations and the duration of hospitalizations, which in turn reduces the 

economic burden of the disease.  
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