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Abstract: Purpose: to study the development of renal dysfunction in patients with chronic obstructive pulmonary
disease. Materials and methods: A retrospective analysis of the medical history of 609 patients with chronic
obstructive pulmonary disease of varying severity aged 24 to 82 years, who were hospitalized in the pulmonology
department of the multidisciplinary clinic of the Tashkent Medical Academy in 2020-2023, was conducted. At the
same time, the 1st degree of severity was 23 (3.8%), the 2nd degree was 117 (19.6%), the 3rd degree was 141
(23%), and the 4th degree was 328 (53.6%) patients. Results: in patients with chronic obstructive pulmonary
disease, changes in kidney function are observed as a result of systemic inflammation, hypoxia, and hemodynamic
changes. In patients with chronic obstructive pulmonary disease, a significant increase in the indicators of C-
reactive protein, urea, serum creatinine, and erythrocyte sedimentation rate was revealed (p<0.05). This indicated
an intensification of the systemic inflammatory process. Conclusion: It was established that as the disease
progressed, the levels of urea, creatinine, C-reactive protein, and erythrocyte sedimentation rate significantly
increased. Changes in these indicators are early signs of decreased kidney function under the influence of chronic
pulmonary hypoxia and systemic inflammation.
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COPD is observed in 10.2% of patients, the majority of
whom are over 75 years old (11). In another study, it
was shown that COPD was combined with chronic
kidney disease (CKD) in 20-53% of cases (3.4,12,14).
Some authors have shown that in patients with COPD,
risk factors leading to CKD are also encountered in most
cases (1,2,15). In particular, high levels of C-reactive
protein (100%), smoking (92.0%), age over 65 (78.6%),
and concomitant arterial hypertension (65.6%) were
identified. At the same time, in the majority of patients
diagnosed with COPD (92.6%), three or more risk
factors were identified (2). In another observation,

Introduction: Chronic obstructive pulmonary disease
(COPD) is a disease characterized by prolonged
inflammatory and irreversible obstructive changes in
the respiratory tract. COPD ranks 3rd among the causes
of death in the world (after cardiovascular diseases and
cancer). Every year, more than 3.2 million people die
from COPD (WHO, 2023). According to the World
Health Organization (WHO), by 2030, this disease will
become the third cause of death after cerebrovascular
and cardiovascular diseases (1,5,8).

At least 10-12% of the world's population has various
degrees O.f COPD. In recent dec§des, COPD is a disease along with the above-mentioned risk factors, excess
characterized not only by respiratory symptoms, but body weight and obesity were noted in 49.6% of cases
also by systemic manifestations, which is mainly (8).

associated with systemic inflammation (6). In this case,
structural and functional changes in the respiratory
system lead to changes in homeostasis, cardiovascular,
anemia, bone mineral metabolism, depressive-
psychological disorders, and renal dysfunction

It is advisable to study scientific research aimed at
studying comorbid conditions, including renal
dysfunction, in patients with COPD.

Research objective. Study of kidney function in

(7,10,14, 15).

According to a number of studies, renal dysfunction in

International Journal of Medical Sciences And Clinical Research

patients with COPD of varying severity.
METHODS

49 https://theusajournals.com/index.php/ijmscr


https://doi.org/10.37547/ijmscr/Volume05Issue11-06
https://doi.org/10.37547/ijmscr/Volume05Issue11-06
https://doi.org/10.37547/ijmscr/Volume05Issue11-06
https://doi.org/10.37547/ijmscr/Volume05Issue11-06

International Journal of Medical Sciences And Clinical Research (ISSN: 2771-2265)

Clinical and functional studies of patients with COPD of
varying severity were carried out according to the latest
international program [Global Initiative for Chronic
Obstructive Lung Disease (GOLD) 2014]. This research
work was carried out in the pulmonology department
of the multidisciplinary clinic of the Tashkent Medical
Academy in 2020-2023, a retrospective analysis of the

medical histories of 609 patients with COPD of varying
severity aged 24 to 82 years, who were hospitalized. In
this case, the | degree of mild severity was observed in
23 (3.8%), the Il degree of moderate severity in 117
(19.6%), the Il degree of severity in 141 (23%), and the
IV degree of severity in 328 (53.6%) patients.

Table 1

Distribution of patients with COPD of varying severity by age and sex

COPD of varying severity, n=609
Age Ist degree of severity lind degree of severity | lll degree of severity | IVth degree of severity
(n=23) n=117 n=141 n=328
Men Women Men Women Men Women Men Women
up to 0 0 3 2 4 7 7 6
40 2,6+1,5 1,741,2 2,8t1,4 5,0+1,8 2,1+0,8 1,8+0,7
40-59 7 5 24 20 15 13 42 24
30,419,6 21,748,6 20,54+3,7 | 17,1+3,5 10,7+2,6 9,2+2,4 | 12,841,9 7,3t1,4
60-74 6 5 28 25 42 40 134 47
26,119,2 21,748,6 23,943,9 | 21,4+3,8 29,8+3,9 28,4+3,8 | 40,912,7 14,31£1,9
>75 0 0 9 6 13 7z 47 20
7,7£2,5 7,7£2,5 9,2+2,4 5,0+1,8 14,3+£1,9 6,1+1,3
Total 13 10 64 53 74 67 230 97
56,5+10,3 43,5+10,3 | 54,7+4,6 45,3+4,6 | 52,54,2 47,5%4,2 | 70,1£2,5 29,9+2,5

Of the patients with COPD of mild severity I, 13
(56.5+10.3%) were men and 10 (43.5+10.3%) were
women (total average age 58.1+2.3), moderate - 64
(54.7£4.6) and 53 (45.3+4.6%), respectively (total
average age 61.5x1.0 years), severe - 74 (52.5+4.2%)
and 67 (47.5+4.2%), (total average age 62.2+0.9 years),
very severe - 230 (70.1x2.5%) were men and 97
(29.9+2.5%) were women (total average age 65.5+0.6
years). The distribution of COPD patients depending on
age and sex is presented in table 1.

To assess kidney function in all patients, the blood
composition of creatinine, urea, C-reactive protein,
hemoglobin, leukocyte and erythrocyte sedimentation

rates were determined.
RESULTS

The results of the study in patients with chronic
obstructive pulmonary disease showed that with an
increase in the severity of the disease, significant
(p<0.05) changes were observed in a number of
homeostatic indicators. These changes are mainly
explained by a decrease in renal function, an increase
in the level of systemic inflammation, and
hematological changes. Clinical and functional changes
in patients with COPD of varying severity are presented
in table 2.

Table 2

Clinical and functional changes in patients with COPD of varying severity (n=609)

Indicators Ist severity | lind severity | llird severity | IVth severity | p
level (n=23) | level (n=117) | level (n=141) | level (n=328)
Urea (mmol/l) |6,4+0,3 8,9+0,2 9,4+0,2 7,8+0,1 < 0,05
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Creatinine 709+3,1 99,3+1,8 95,8+1,6 100,3+1,1 < 0,05
(mmol/l)

CRP (mg/l) 15,0+0,6 |[23,3+04 21,9104 26,6 £0,3 < 0,001
Leukocytes 8,3+0,3 7,8+0,1 8,3+0,1 8,9+0,1 > 0,05
(x109/1)

Hemoglobin 1146+4,8 (104,6+1,9 107,6 £ 1,8 116,0+1,3 > 0,05
(g/1)

ESR (mm/h) 16,6 £ 0,7 17,9+0,3 17,2+0,3 18,9+0,2 <0,05

In patients with stage | COPD, the urea level was
6.410.3 mmol/l, while in stage IV it increased to 7.8+0.1
mmol/I (p < 0.05). A significant increase in this indicator
confirms the pathological connection between the
pulmonary-renal system. In COPD, under the influence
of hypoxia and hypercapnia, a decrease in renal
perfusion and a decrease in the glomerular filtration
rate are observed. As a result, nitrogenous metabolites,
including urea, accumulate in the body. The creatinine
level was 70.943.1 mmol/l in mild COPD grade | and
100.3#1.1 mmol/l in severe COPD grade IV,
respectively, and was significantly increased (p<0.05).
An increase in the level of creatinine in blood serum
indicates a decrease in filtration in the kidneys and the
development of metabolic acidosis in the body. This, in
turn, is explained by the suppression of nephron
function and metabolic disorders in them under the
influence of chronic hypoxia observed in COPD.
Pulmonary hypoxia and systemic inflammation damage
the renal tubules, disrupting the excretion of
nitrogenous substances.

According to the results obtained, the C-reactive
protein level was 15.0+0.6 mg/| in mild COPD stage |,
21.940.4 mg/l in severe COPD stage lll, and 26.6%0.3
mg/| in severe COPD stage IV, respectively (p<0.001).
Consequently, as the disease worsened in patients, the
C-reactive protein level also increased, directly
correlating with the severity of COPD, which confirms
the leading role of inflammation and oxidative stress in
the pathogenesis of COPD. At the same time, an
increase in urea and creatinine was also noted in
patients with a high level of C-reactive protein (p<0.05).
This can be associated with damage to the endothelium
not only of the lungs, but also of the kidney tissue.
Changes in the number of leukocytes were
8.3+£0.3x109/I in mild stage | and 8.9+0.1x109/| in very
severe stage IV. Although a statistically significant
increase in the number of leukocytes (p>0.05) was not
observed, this indicates the relative stability of
inflammatory activity in the chronic, remission stage of
COPD. It was established that the ESR index increased
to 16.6 £ 0.7 mm/hour in the I-mild degree of the
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disease, and to 18.9 = 0.2 mm/hour in the IV-very
severe degree (p < 0.05). This indicates a prolonged
course of the inflammatory process and, in accordance
with the C-reactive protein, an increase in the severity
of the disease, which indicates the influence of
systemic inflammation on kidney function.

CONCLUSION

1. It was established that with the aggravation of COPD
of varying severity, the indicators of urea, serum
creatinine, C-reactive protein, and ESR (p<0.05)
significantly increased. Changes in these indicators are
the first signs of the development of renal dysfunction
under the influence of chronic hypoxia and systemic
inflammation of the lungs.

2. Statistically significant changes in the number of
leukocytes and hemoglobin were not detected, which
indicates the predominance of a chronic, compensated
form of the disease in most patients.  Regular
monitoring of high C-reactive protein and erythrocyte
sedimentation rate indicators allows for the early
detection of pathological conditions between the lungs
and the renal system.
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