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ABSTRACT
The aim: To study the regulation of acid-base balance and blood acid – renal excretory function in patients with COPD.
Materials and methods: We examined 82 people, suggests that even during the most severe stages of COPD. Group 1 included 56 patients with COPD, group C. The average
age was 60.54 + 2.04 years old, including 24 men and 32 women. The second group included 16 patients with COPD, group B, whose average age was 55.37 + 3.21 years old,
including 7 men and 9 women. The third group included 10 healthy individuals, with an average age of 34.30 + 2.21 years, including 6 men and 4 women. Respiration function
was evaluated on the basis of the forced expiratory curve recorded on a Spirolab II MIR S / N computer spirograph. The following indicators were evaluated: forced vital capacity
(FVC), forced expiratory volume (FEV1) and FEV1 / FVC ratio.
Results: For all patients with COPD there is a characteristic presence of acidosis (pH in patients with COPD group B – 7,34 ± 0,01, in patients with COPD group C – 7,31 ± 0,07).
For patients with COPD group C there are pronounced respiratory disorders (pCO2 – 48,25 + 1,14 mm Hg, p02 – 28.07 +1.37 mm Hg). For patients with COPD group B characteristic
metabolic disorders (BE--3,71 + 0,57), which increase as the disease progresses. For patients with COPD group C this figure is equal to 7.62 + 0.49. Thus, the analysis of indicators
indicates the presence for all patients of mixed (respiratory and metabolic) acidosis, which increases as the chronic obstructive pulmonary disease progresses.
Conclusions: There is activation of acid – renal excretory function and the inclusion of renal mechanisms in the regulation of acid-base balance.

	KEY WORDS: chronic obstructive pulmonary disease, chronic kidney disease, the acid-secreting function of the kidneys, acid based balance

Wiad Lek. 2021;74(2):288-290

INTRODUCTION

According to statistics, the prevalence of COPD among
adults is about 4-6% [1]. If COPD ranked 6th among the
causes of death in 1990, then next year they are projected
to occupy the 3rd place. In the age group over 45, COPD
is now ranked 4th among the causes of death. Within
3 years after hospitalization of patients with COPD for
exacerbations, the overall mortality rate is 49%. In this
regard, timely diagnosis and effective treatment of COPD
has become an increasingly urgent problem in modern pulmonology [2, 3]. Chronic obstructive pulmonary disease
(COPD) and chronic kidney disease (CKD) affect a large
number of patients. The World Health Organization estimates COPD to become the 3rd leading cause of mortality
worldwide in 2030 [1]. CKD, defined by abnormalities
of kidney structure or function for more than 3 months
[2], affected 14.8% of the U.S. adult general population in
2011–2014 [3]. Cigarette smoking and increasing age are
risk factors for the development of both COPD and CKD
[4–6], with systemic inflammation as an extrapulmonary
manifestation of COPD potentially increasing the risk of
comorbid CKD [7]. This combination of COPD and CKD is
independently associated with a higher prevalence of other
comorbidities (especially cardiovascular) and increased
mortality [8, 9].
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Cardiovascular dysfunction is a well-known predictor of
a limited functional capacity and health status [10]. Whether CKD and kidney function have a role for functional
limitations independent of established cardiovascular
disease is currently unknown.

THE AIM

To study the regulation of the acid-base balance of the
blood and the acid-secreting functions of the kidneys in
patients with COPD group B and C.

MATERIALS AND METHODS

In the Pulmonology Department of Kharkiv Regional
Hospital, we examined 82 people, which are divided into
3 groups. Group 1 included 56 patients with COPD, group
C. The average age was 60.54 + 2.04 years old, including 24
men and 32 women. The second group included 16 patients
with COPD, group B, whose average age was 55.37 + 3.21
years old, including 7 men and 9 women. The third group
included 10 healthy individuals, with an average age of
34.30 + 2.21 years, including 6 men and 4 women.
Respiration function was evaluated on the basis of the
forced expiratory curve recorded on a Spirolab II MIR S / N
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Table I. Clinical characteristics of patients.
Diagnosis / indicators

COPD gr. B

COPD gr. C

Dyspnea

100,00±0,28

100,00±3,01

Cough

100,0010,28

100,00+3,01

With sputum

54,5+15,02

50,00± 15,07

Fever

18,2± 13,64

0

Asthma attack

87,5±11,69

100,00±3,01

Dry rails

100,00+0,28

100,00±3,01

Bandbox sound due to percussion of the lung

62,5+17,11

54,50±5,01

X ray of respiratory organs: deformation a pulmonary drawing,
increasing of transparency of lungs

50,00±17,67

36,40±4,50

Table II. Indicators of respiratory function in patients with COPD.
Diagnosis / indicators

Control group

COPD gr. B

COPD gr. C

n= 10

n = 16

n = 56

FVC (%)

94,0013,30

80,2314,05*

57,53+2,42 **

FEV1 (%)

102,2014,50

74,1515,14*

44,42+3,24 **

FEV1 / VC (%)

105,0010,06

73,32+5,67*

69,4713,39 **

* – p <0.05 compared with the control group
** – p <0,05 when comparing the indicators with the control group and COPD
computer spirograph. The following indicators were evaluated: forced vital capacity (FVC), forced expiratory volume
(FEV1) and FEV1 / FVC ratio.
The following indicators of gas and acid-general composition of venous blood were studied using Bayer 348 gas
analyzer: pH, partial pressure of carbon dioxide (pCO2)
and oxygen (p02), plasma bicarbonate (HC03), deficiency
or excess of buffer bases (BE).
The acid-secreting function of the kidneys was investigated by measuring the excretion of titratable acids (E t.a.),
the excretion of ammonium (E MH4) and the determination
of excretion of hydrogen ions (E n +).

RESULTS AND DISCUSSION

As can be seen from table 1, all patients with COPD had
shortness of breathing and cough. Half of the patients had
cough accompanied by sputum. An increase in body temperature was observed in 18.20% of patients with COPD,
group B. In the group of patients with COPD, group C body
temperature was within normal range. In 100% of patients
with COPD, group C, and in 87.5% of patients with COPD,
group B asthma attacks were noted.
In 62.5% of patients with COPD, group B and in 54.5% of
patients with COPD, group C in the percussion of the lungs a
bandbox sound was noted. During auscultation of the lungs,
the presence of rigid breathing and crackling wheezing was
noted in all examined patients, both with COPD, group B and
C. Due to X- ray examination, deformation of the pulmonary
pattern were noted in 75.00% of patients with COPD, group B
and 81.80% in patients with COPD, group C. Increased lung
transparency was observed in 50.00% of COPD, group B and
36.40% of COPD, group C in accordance.

The results of the study of the function of external respiration are presented in table 2. As can be seen from table 2,
for patients with COPD, group B compared to the control
group, there is a marked decrease in forced lung capacity
(FVC), forced expiratory volume (FEV1), and FEV1 / VC.
In the group of patients with COPD group C recorded
44.42 + 3.24%. Thus, function indicators further reduce
these indicators. Thus, FVC external respiration in all
patients indicate a significant reduction to 57.53 + 2.42%,
FEV1 ventilatory disorders, which often leads to an increase
in the disproportionate ratio of ventilation / overload and
gas exchange disorders.
Indicators of acid-base status of blood in these patients
are presented in table 3. For all patients with COPD there
is a characteristic presence of acidosis (pH in patients with
COPD group B – 7,34 ± 0,01, in patients with COPD group
C – 7,31 ± 0,07). For patients with COPD group C there
are pronounced respiratory disorders (pCO2 – 48,25 +
1,14 mm Hg, p02 – 28.07 +1.37 mm Hg). For patients with
COPD group B characteristic metabolic disorders (BE-3,71 + 0,57), which increase as the disease progresses. For
patients with COPD group C this figure is equal to 7.62 +
0.49. Thus, the analysis of indicators indicates the presence
for all patients of mixed (respiratory and metabolic) acidosis, which increases as the chronic obstructive pulmonary
disease progresses.
At these stages, COPD shows active involvement of
the kidneys in the compensatory processes, as evidenced
by the indicators in Table. 3. Participation of kidneys in
compensation of acidosis in patients with COPD is carried
out at the expense of statistically significant increase in
excretion of hydrogen ions (in patients with COPD group
B -109.95 + 10.12 mmol / dl). The increase in the excretion
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Table III. Acid-alkaline state of blood and acid-secreting functions of kidneys in patients with COPD
Diagnosis / indicators

ВЕ mk/l

Control group
n = 10

COPD gr. B
n = 16

COPD gr. C
n = 56

7,40±0,01

7,34+0,01*

7,31+0,07

0,36+0,01

-3,71+0,57 *

-7,62+0,49**

рО2, mm Hg

39,30+4,30

41,11+4,37 *

28,07+1,37**

рСО2, mm Hg

39,20±0,15

4.1,70+2,72 *

48,25+1,14**

Еt.a. mmol/dl

27,52±0,33

33,62+2,62

36,15+2,60 **

Е NH4, mmol/dl

47,33+0,057

61,23+3,97*

73,81+7,52

Е н+, mmol/dl

74,85+6,59

94,85+0,42*

109,95+10,12*

* - p <0.05 compared with the control group
** - p <0,05 when comparing the indicators with the control group and COPD
of hydrogen ions in both groups of patients is due to the
increased excretion of titratable acids and ammonium. It
should be noted that the highest excretion of titratable acids
(36,15 + 02,60 mmol / d) and ammonium (73,81 + 7,52
mmol / dl) takes place in the COPD group C. The analysis
of these indicators shows that even at the most difficult
stages of COPD, there is an activation of the acid-secreting
function of the kidneys and the involvement of the renal
mechanisms in the regulation of acid balance.

CONCLUSIONS

1. For patients with COPD characterized by severe ventilatory disorders, which are a decrease in the rate of forced
lung capacity, forced expiratory volume and FEV1/VC.
2. Indicators of acid-base balance reflect the degree of progression of COPD and are characterized by signs of
respiratory, metabolic and mixed acidosis.
3. The kidneys are actively involved in the regulation of
CLS in patients with COPD group B and COPD group
C by increasing the excretion of titratable acids and
ammoniogenesis.
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