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Abstract
Background: Chronic obstructive pulmonary disease (COPD) may frequently be complicated by sleep disorders, which 

worse quality of life and lead to other adverse consequences. The objective of the study was to analyze clinical course of the 
disease and quality of life in elderly patients with both COPD and sleep disorders.

Methods and Results: The study included 50 patients with moderate and severe COPD in age from 60 to 75 years (mean 
age, 66.12±0.76 years). Patients were divided into 2 groups randomly. For patients in Group 1, 3 mg of melatonin was prescribed 
orally 30–40 minutes before bedtime for 14 days on the background of standard COPD therapy.  Patients of Group 2 received only 
standard COPD therapy. After 12 months of follow-up, the number of exacerbations and hospitalizations for COPD significantly 
decreased in Group 1: from 3.74±0.19 to 1.91±0.20 times a year (P=0.0000) and from 2.08±0.18 to 1.35±0.18 (P=0.0046). In 
Group 2, the dynamics of these parameters was not statistically significant. In addition, along with the improvement of sleep 
quality in COPD patients during treatment with melatonin, both state and trait anxiety scores and depression level improved. In 
Group 1, SF-36 scores (PF, RP, BP, and GH) have also significantly improved.

Conclusion: Correction of sleep disorders by melatonin in elderly patients with COPD improved the effectiveness of COPD 
treatment, and reduced the frequency and duration of exacerbations and the number of outpatient visits and hospitalizations. 
(International Journal of Biomedicine. 2017;7(2):108-110.)
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Abbreviations
BP, bodily pain; COPD, chronic obstructive pulmonary disease; FEV1, forced expiratory volume in one second; FVC, forced 
vital capacity; FEF, forced expiratory flow; GH, general health; MH, mental health; PF, physical functioning; RP, role-physical; 
RE, role-emotional; SF, social functioning.

Introduction
Chronic obstructive pulmonary disease (COPD), being 

one of the most common chronic lung diseases, is a very 
important medical and social problem. COPD is currently the 

fourth leading cause of death in the world (1) but is projected to 
be the 3rd leading cause of death by 2020.(2-6) Pharmacologic 
therapy for COPD is used to reduce symptoms, reduce the 
frequency and severity of exacerbations, and improve exercise 
tolerance and health status.(2) To date, there is no conclusive 
clinical trial evidence that any existing medications for COPD 
modify the long-term decline in lung function.(2,7-11) 

COPD may frequently be complicated by sleep 
disorders, which worse quality of life and lead to other adverse 
consequences.
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The goals of treatment for COPD exacerbations are to 
minimize the negative impact of the current exacerbation and 
prevent the development of subsequent events.(12) At the same 
time, sleep disorders that occur in every second or third patient 
in the older age group are not corrected by a standard therapy 
and, therefore, are one of the reasons that lead to worsening 
in a patient’s condition  and quality of life.(2, 13-15) Thus, it is 
especially important to develop algorithms for planning drug 
therapy in COPD patients with sleep disorders, which would 
lead to a correction of sleep disorders and improve quality of 
life in these patients.

In recent years, the use of melatonin (the hormone 
of the pineal gland) as a hypnotic agent has attracted a lot 
of attention. Melatonin plays a major role in control of 
circadian rhythm and sleep regulation and has other effects 
on the immune system, neuroprotection, and oxidant/anti-
oxidant activity.(16) The available experimental and clinical 
data allow use of melatonin in order to correct sleep disorders 
and as an adaptogen in disorders of the circadian rhythm. 
The undoubted advantage is the safety of melatonin and its 
antioxidant and light antidepressive effects.(17-21) Thereby it is 
relevant to evaluate the clinical course of disease in elderly 
patients with COPD and sleep disorders during melatonin 
treatment and according to this newly acquired information 
to develop algorithms for treating such patients in order to get 
better results and improve their condition. 

The objective of the study was to analyze clinical course 
of the disease and quality of life in elderly patients with both 
COPD and sleep disorders.

Materials and Methods
The study included 50 patients with moderate and severe 

COPD in age from 60 to 75 years (mean age, 66.12±0.76 
years). The study was approved by local ethics committee. 
Written informed consent was obtained from each patient. 

Patients were divided into 2 groups randomly: Group 1 
(16 men and 4 women) and Group 2 (20 men and 10 women). 
The diagnosis of COPD was based on a) clinical symptoms 
(cough, sputum production, shortness of breath), b) a history 
of exposure to risk factors, and c) signs of airflow limitation 
on spirometry: a post-bronchodilator FEV1/FVC ratio < 70%.
(2) For patients in Group 1, 3 mg of melatonin was prescribed 
orally 30–40 minutes before bedtime for 14 days on the 
background of standard COPD therapy.  Patients of Group 2 
received only standard COPD therapy. Standard COPD therapy 
was conducted in accordance with the GOLD guidelines.(2)

We analyzed the frequency of COPD exacerbations that 
required a visit to a general practitioner and the frequency of 
hospitalizations. Psychological status evaluation was performed 
using the Spielberger State-Trait Anxiety Inventory and Zung 
Self-Rating Depression Scale. Sleep disorders were studied 
using sleep quality questionnaires. (PSQI).  Quality of life was 
evaluated by an SF-36 questionnaire.(22,23) Examinations were 
conducted at baseline and 12-month follow-up. 

The statistical analysis was performed using the 
statistical software «STATISTICA 7» and STATGRAPHICS 
Plus 5.1. Data are shown as mean+SEM. The Mann-Whitney 

(U Test) was used to compare the differences between the 
two independent groups. The Wilcoxon criterion was used 
to compare the differences between the paired samples. 
A probability value of P<0.05 was considered statistically 
significant.

Results and Discussion
The number of exacerbations and hospitalizations for 

COPD in patients of Groups 1 and 2 at baseline of the study 
was comparable. After 12 months of follow-up, the number 
of exacerbations and hospitalizations for COPD significantly 
decreased in Group 1: from 3.74±0.19 to 1.91±0.20 times a 
year (P=0.0000) and from 2.08±0.18 to 1.35±0.18 (P=0.0046) 
(Table 1). In Group 2, the dynamics of these parameters was 
not statistically significant. 

In addition, along with the improvement of sleep quality 
in COPD patients during treatment with melatonin, both 
state and trait anxiety scores and depression level improved, 
suggesting that the general mechanisms are the same in the 
development of anxiety, depression and sleep disorders in 
elderly patients with COPD (Table 2). 

In Group 1, SF-36 scores (PF, RP, BP, and GH) have 
also significantly improved. At the same time, there were not 
any significant improvements in such domains of SF-36 scales 
as SF, RE, and MH (Table 3).

Clinically, melatonin has been studied and used for a wide 
variety of sleep disorders.(16,24-28) Anxiolytic and antidepressant 
effects of melatonin are associated with its biorythmological 
and normalizing effects on sleep and on the level of endogenous 
peptides. Melatonin is not only a unique synchronizer of endogenous 
biological rhythms, but also to a certain extent is a tranquilizer.

Table 1.
Frequency of exacerbations and hospitalizations before and after 
treatment in COPD patients

Variable
Group 1 Group 2

Before After Before After
Exacerbations 3.74±0.19 1.91±0.20* 3.60±0.20 3.45±0.29
Hospitalizations 2.08±0.18 1.35±0.18* 1.95±0.13 1.75±0.13

* - P< 0.05 

Table 2.
Psychological status of COPD patients before and after treatment

Variable
(in points)

Group 1 Group 2
Before After Before After

State anxiety 43.12±0.59 37.51±0.45* 44.11±0.71 42.48±0.66
Trait anxiety 44.87±0.42 38.13±0.65* 43.91±0.62 42.18±0.45
Depression 57.18±0.76 49.42±0.81* 58.48±0.71 56.53±0.78
Sleep quality 
index 28.12±0.43 17.21±0.51* 29.12±0.43 27.93±0.58

* - P< 0.05 
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In conclusion, correction of sleep disorders by melatonin 
in elderly patients with COPD improved the effectiveness of 
COPD treatment, and reduced the frequency and duration 
of exacerbations and the number of outpatient visits and 
hospitalizations. The algorithm of treatment for COPD patients 
should include use of sleep quality questionnaires, which would 
allow increasing the efficiency of therapeutic and preventive 
measures and quality of life of patients in primary care.
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Тable 3.
Dynamics of SF-36 scores in COPD patients during treatment

Variable
Group 1 Group 2

Before After Before After
RF 54.6±3.32 64.1±2.71* 53.2±3.45 52.2±2.32
RP 28.9±5.66 48.3±3.90* 29.4±5.09 27.8±4.21
BP 49.7±2.40 60.6±2.89* 48.1±2.65 47.2±2.11
GH 43.3±2.46 51.4±3.02* 44.2±2.72 42.2±3.14
VT 50.4±2.62 56.1±2.60 50.4±2.62 49.1±2.90
SF 65.2±3.69 69.3±2.80 65.2±3.69 63.1±2.98
RE 36.9±7.25 41.8±6.29 36.9±7.25 35.1±5.76
MH 52.5±3.36 56.9±3.24 51.2±3.16 50.9±3.54
* - P< 0.05 


