
Introduction
 Topicality of theme. Chronic Obstructive 
Pulmonary Disease (COPD) – is one of the most 
widespread respiratory diseases and one of the 
major causes of morbidity and mortality world-
wide. The prevalence of COPD in people over 
40 years old is between 8% and 22%. The mor-
bidity of COPD, in contrast to the diseases of the 
cardiovascular system, has a steady tendency to 
increase. According to WHO data, COPD is 
currently ranked fourth in the structure of death 
causes, and by 2030 it may take the third or even 
the second position. This disease has a huge 
negative economic impact: according to data of 
2011, 1/5 of the causes of incapacitation is 
COPD, the average retirement age in COPD is 
54 years [4, 5].
 The base for COPD is chronic inflamma-
tion, induced by smoking and other harmful 
aerosol factors. An important peculiarity of the 
chronic inflammatory process in COPD is its 
generalization with the appearance of systemic 

manifestations, namely: weakness of skeletal 
muscles, cachexia, the risk of development of 
cardiovascular diseases, metabolic disorders, 
osteoporosis, anemia, depression. In addition to 
systemic manifestations, COPD is accompanied 
by the development of numerous complications, 
first place – is for the pulmonary hypertension 
(PH) with the formation of chronic pulmonary 
heart (CPH) [3, 6].
 Analyzing contemporary research, it can 
be argued that the key link in the pathogenesis of 
PH is the dysfunction of endothelial pulmonary 
vessels. A number of factors that accompany 
systemic inflammation in COPD against the 
background of hypoxia, increase the destabiliza-
tion processes at the intima level of the vascular 
wall. This increases the concentration of endo-
thelin and activates receptors to it, as well as 
disturbs the synthesis and availability of nitric 
oxide (NO). The indicated violations lead to 
vasoconstriction, vascular remodulation, and 
thrombotic formation [1, 2].
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 The purpose of therapy in endothelial 
dysfunction is to eliminate paradoxical vasocon-
striction, to improve the availability of endoge-
nous NO to the vascular wall by stimulating 
NO-synthase or inhibition of its breakdown. 
This can be achieved by applying exogenous 
donator of nitric oxide L-arginine in treatment 
regimen. The latter, under the influence of the 
enzyme of NO-synthase, promotes the formation 
of soluble guanylate cyclase by endothelial cells. 
It, in its turn, is a transmitter of the conversion of 
guanosine-triphosphate to cyclic guanosine-mo-
nophosphate, which іs a powerful vasodilator [1, 
9].
 Objective of the work was to perform a 
clinical evaluation of the effectiveness of com-
plex treatment for patients with COPD, compli-
cated by pulmonary hypertension, with the 
inclusion of  L-arginine.

Materials and methods of research
 The research was performed on the basis 
of the Ivano-Frankivsk Regional Clinical Phthi-
siology and Pulmonology Center. There were 
examined30 patients with COPD of the III 
degree, groups C and D in the phase of exacerba-
tion with manifestations of pulmonary hyperten-
sion (PH) and decompensated chronic pulmo-
nary heart (CPH). Among the patients, there 
were 22 men and 8 women; an average age was 
61.73±3.85 years. To confirm the diagnosis, a 
clinical, laboratory and instrumental examina-
tion was performed in accordance with the 
orders of the Ministry of Health of Ukraine №
555 dated June 27, 2013,“Unified clinical proto-
col of primary, secondary (specialized), tertiary 
(highly specialized) medical aid and medical 
rehabilitation “Chronic obstructive pulmonary 
disease” and №614 dated June 21, 2016,“Uni-
fied clinical protocol of emergency, primary, 
secondary (specialized) and tertiary (highly 
specialized) medical aid“Pulmonary hyperten-
sion in adults”.
 According to the above-mentioned 
orders of the Ministry of Health of Ukraine, 
patients received treatment using oxygen thera-
py, wide-spectrum antibacterial agents (protect-

ed aminopenicillins), combined bronchodilators 
(inhaled glucocorticoid and prolonged-release β
2-agonist), short-term systemic glucocorticoids, 
expectorants, low molecular weight heparins, 
digoxin, diuretics (“Verospiron”, “Furose-
mide”). As an add-on to basic therapy, the drug 
of L-arginine hydrochloride “Tivortin” was 
used. To evaluate the effectiveness of such thera-
peutic approach, the patients were divided into 2 
groups: group I(n=15) received the traditional 
treatment of COPD of the III degree, groups C 
and D in the exacerbation phase, group II (n=15) 
– additional stepped therapy using“Tivortin” 
(100 ml of 4.2% solution intravenously for 5 
days, and then – 5 ml three times a day per 
osduring 14 days). The control of treatment 
efficacy was performed according to the follow-
ing criteria: indicators of external respiration, 
pulmonary hypertension, distance at a 6-minute 
test-run, quality of life.
 The spirographic study was performed 
using the Cardio (+) diagnostic complex 
(Ukraine). For analysis, such indicators as the 
forced exhalation volume for 1 sec (FEV1), vital 
capacity of the lungs (VCL) and their ratio 
(FEV1/VCL) – the Tiffeneau indexwere used. 
Echocardiography (ECG) was performed using 
an ultrasound diagnostic apparatus with doppler 
DC-3T Mindray (China). The mean pulmonary 
artery pressure (MPAP) was determined accord-
ing to the ratio of AcT/RVET (according to 
A.Kitabatake et al., 1983). For evaluation of 
exercise tolerance, a 6-minute test run was used. 
The quality of life was assessed using the respi-
ratory questionnaire of the Hospital of St. 
George (SGRQ). It contains 50 questions struc-
tured in such a way that the responses to them 
reflect the subjective evaluation of respiratory 
disorders by the patients, which allow determin-
ing the degree of exposure of COPD to the daily 
activity of the patient, work and daily activities, 
relationships with family members.

Results of the research and their discussion.
 In the process of treatmentof patients 
with COPD, an improvement of the parameters 
of external respiration was observed, namely,
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the increase in the parameters of VCL and 
FEV1. When comparing the effectiveness of the 
traditional treatment of COPD exacerbations 
with L-arginine therapy, the tendency towards a 

more positive effect of this remedy on the 
above-mentioned indicators (Fig. 1 A and B) 
was determined.

Fig. 1. Dynamics of spirographic parameters of VCL (A) and FEV1 (B) in the process of treatment of 
patients with COPD
Note: the reliability of the difference of indicators before and after treatment *p<0.01.
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 Patients of group ІІ had a more reliable 
(p<0.05) decrease of pressure in the pulmonary 
artery compared to patients of group I (Fig. 2), 

which is the evidence of the protective effect of 
this remedy on the state of pulmonary hemody-
namics.

Fig. 2. Dynamics of pulmonary hypertension in the process of treatment of patients with COPD
Note: the reliability of the difference of indicators before and after treatment *p<0.01; # p<0.05 – 
indicators of groups І and ІІ between each other after treatment.

 According to Galie N., Manes A., Branzi 
A. [3] and taking into account the results of three 
multicentral studies on the treatment of patients 
with severe pulmonary hypertension, the current 
state of the study of the role and significance of 
arginine, as a modifier of pulmonary blood 
circulation, allows it to be recommended for the 
use in the composition of complex treatment of 
pulmonary hypertension, along with analogues 
of prostacyclin (treprostinil, beraprost, iloprost), 
or endothelial receptor antagonists (bosentan, 
sitaxentan, ambrisentan and sildenafil). The 
therapeutic efficacy of L-arginine is due to the 
changes of the proliferation and apoptosis of 
smooth muscular cells of the pulmonary artery, 
which is the point of action of L-arginine in the 
regulation of pulmonary hypertension. L-argi-
nine is able to regulatehypoxic pulmonary 

hypertension in conditions of experimental 
hypoxia, and also promotes structural remodula-
tion of vascular changes by promoting NO 
production and, as a result, endothelin-1 inhibi-
tion [6, 8].
 The 6-minute test-run is a simple and 
accessible method for evaluating the tolerance to 
physical activity of patients with manifestations 
of pulmonary hypertension and blood circulation 
failure. The distance in the 6-minute test is the 
primary end point in most multicenter studies in 
patients with PH and determines the prognosis of 
such patients. The distance less than 400 m, 
which the patient passedfor 6 minutes, is associ-
ated with an unfavorable prognosis for the near-
est future [3, 7]. Such patientsamong all those 
studiedwere 11 (36.6%): four (26.7%) in the 
group I and seven (46.7%) in the group II. 
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Note: The reliability of the difference of indicators before and after treatment *p<0.01
# p<0.01 – indicators of groups I and II among themselves after treatment.

Unfortunately, the effect of treatment with L-ar-
ginine in these patients was insufficient and a 
significant increase in the distance for 6 minutes’ 
runwas not achieved by them. In general, in 
patients fromgroup II against the background of 
“Tivortin” treatment, the distance at the 6-min-
ute test-run increased from 367.23±6.17 m to 

403.71±9.29 m (p<0.01), the increase in the pace 
distance was 36.48 m and was 20.38 m more 
(p<0.05) than in group I.
 With the help of questionnaire of St. 
George the lifequality of patients with COPD 
was determined (Table 1).

 It was determined that the addition of a 
nitric oxide donator contributed to an increase of 
subjective evaluation of patients’life quality. 
Most of all, it concerned the following sections 
of the questionnaire as symptoms of the disease 
and physical activity of the patients, indicating 
thedecrease of their manifestations of social and 
physical maladaptation.

Conclusions
 The use of L-arginine hydrochloride in 
the complex treatment of COPD patients 
improves the function of external respiration and 
reduces pulmonary hypertension. This remedy 
provides an increased tolerance to physical 
activity and improved quality of life for such 
patients. There were indicated positive effects of 
this remedy, and they may be the basis for 
further scientific study and practical application 
of the nitric oxide donator in Pulmonology and 
general-therapeutic practice.
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