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ABSTRACT
The aim:  The purpose of the study is to increase the efficacy of сomprehensive treatment in elderly
patients with COPD , who have suffered of coronavirus disease-COVID-19 in the last 3-6 months, by
using nebulizer  therapy  with  N-acetylcysteine  and 3% hypertonic  sodium chloride  solution  (Flu-Acyl
broncho) and the drug glycine, to correct psychosomatic disorders. 
Materials and methods: Under our supervision there were 60 elderly patients with COPD gr D, who
underwent Covid 19 in the last 3-6 months, were under observation. The average age was 66.3±2.1
years.  Рatients  of  the  main  and  control  groups  were  prescribed  complex  basic  therapy.  However,
mucolytic  therapy  was  administered  to  patients  in  the  main  group  using  combined  drug  -  N-
acetylcysteine  and  3%  hypertonic  sodium  chloride  solution  through  a  5.0  №10  nebulizer.  For  the
treatment of astheno-neurotic disorders of postcovidal syndrome was prescribed glycine 100 mg 2 times
a day for 10 days. Subsequently, Flu-Acyl broncho through a nebulizer at 5.0 No.10, and glycised was
used in courses  once a  day for  10 days  per  month.  Patients  in  the control  group were prescribed
acetylcysteine 200 mg 3 times a day N10. 
Results: The results of observation for 6 months showed that in patients of the main group, recurrence
of the disease was not observed. whereas in patients of the control group in 6 patients (20%). 
Conclusions: Comprehensive treatment of elderly patients with comorbid pathology - COPD group D 
and postcovidal syndrome, with the additional use of nebulizer delivery of the combined drug - N-
acetylcysteine and 3% hypertonic sodium chloride solution in combination with the sedative drug 
glycine, promotes improving the quality of life in patients, reducing the duration of treatment, prevents 
recurrence and progression of COPD.

  KEY WORDS: COPD, frail age, post-covid syndrome, N-acetylcysteine and 3% sodium chloride, 
glycine, nebulizer therapy

INTRODUCTION
Population aging has become a leading demographic
feature  of  Ukraine.  According  to  the  World  Health
Organization, the number of elderly and senile people
will increase to almost 40% in the coming decades [1].
It  is  known  that  with  age  the  number  of  comorbid
conditions  increases  significantly,  which  is
characterized  by  the  presence  of  additional  clinical
picture,  new  mechanisms  of  disease  development,

complications and course that are not  specific to the
underlying disease,  which significantly affect  quality
of life and expectancy. In this regard, the problem of
personalizing a patient with comorbid pathology  also
acquires special attention [2]. 

Currently,  one  of  the  most  important  medical  and
social problems in Ukraine and in the world is chronic
obstructive pulmonary disease (COPD) [3],  which is
complicated  by  the  epidemiological  situation
associated  with  the  spread  of  COVID-19.  Thus,
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according to  the  WHO, today 0.8 % of  the  world’s
population  suffers  from  COPD)  [4-8].  At  the  same
time,  a very serious problem in connection with the
pandemic in the world is the coronavirus disease 
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- COVID-19. It  is known that the causative agent of
coronavirus infection is COVID-19, which, as a rule,
severely affects elderly patients over 60 years. There is
also an indisputable fact of increasing the severity of
functional  and  morphological  disorders  that  existed
before  COVID-19,  so  patients  after  the  acute  phase
show signs of chronic diseases exacerbation [9]. The
urgency of the problem lies in the large-scale spread of
this pathology, reduced quality of life in patients, lack
of knowledge about the frequency, features and causes
of  long-term consequences  of  postcovidal  syndrome,
uncertain  ideas  about  approaches  to  diagnosis  and
therapy [10]. It is known that the rehabilitation needs
of patients with COVID-19 are possible in both acute,
postacute  and  long-term  periods  [11].  Postcovcidal
syndrome is a set of symptoms that develop during or
after  COVID-19,  last  ≥12  weeks,  and  cannot  be
explained  by  an  alternative  diagnosis.  Postcovidal
syndrome is  characterized by complaints  of  constant
fatigue,  anxiety,  and  inactivity.  Most  frequently
postcovidal  syndrome manifests itself in the form of
lung  damage,  mental  disorders,  asthenia  [10,11]).
Asthenia, or a state of neuropsychological and physical
weakness,  is  manifested  by  increased  fatigue,
weakening or loss of ability to prolonged physical or
mental  stress,  but  its  specific  symptoms  may  vary
depending  on  the  form  and  /  or  stage  of  the
pathological  process,  reactive  state,  age  and  others
[12].  In  psychosomatic  disorders,  according  to
scientists,  a  rapid  therapeutic  effect  of  glycised  is
established.  Glycine  (aminoacetic  acid)  has  the
properties of a metabolism regulator and is a substitute
amino acid (natural metabolite), is a neurotransmitter
of  the  inhibitory  type  of  action  and  a  regulator  of
metabolic  processes  in  the  central  nervous  system.
Glicised  has  antistress,  sedative,  nootropic  and
antitoxic  effects  [13],  which  justifies  the  use  of
glycised in the treatment of postcovidal syndrome in
elderly patients.

Elderly  patients  with  COPD  are  characterized  by
age-related changes in lung function that worsen the
course  of  the  disease.  In  this  category  of  patients  a
significant  place  in  the  formation  of  respiratory
diseases  is  given to the  violation of  the  transport  of
tracheobronchial secretions. Therefore, one of the main
tasks  of  therapy  is  to  thin  the  sputum,  reduce  its
adhesiveness  and improve the drainage properties of
the respiratory tract. It is known that in the treatment

of COPD, preference is given to the inhalation route of
drugs administration.

Today,  the  modern  means  of  drug  delivery  to  the
respiratory tract is nebulizer therapy, the efficacy and
safety  of  which  is  scientifically  and  practically
justified,  including  in  people  with  severe  somatic
pathology,  the  elderly  and  children  [14].  Although
COPD  is  a  progressive  disease,  personalized  and
adequately  selected  and  timely  pathogenetic  therapy
with  subsequent  rehabilitation  can  significantly  slow
the  progression  of  bronchial  obstruction,  reduce  the
frequency  and  severity  of  exacerbations,  prevent
complications with systemic consequences, and, above
all, improve the quality of life in patients. Among the
drugs  with  the  possibility  of  inhalation,  mucolytics
occupy  an  important  place.  One  of  the  means  of
mucolytic action is a combined drug Flu-Acyl Broncho
in nebulizer solution.  It  consists  of  N-acetylcysteine,
which  has  a  mucolytic  effect  in  direct  contact  with
mucus, and 3% hypertonic sodium chloride solution,
which  increases  the  proportion  of  water  in  the
bronchial  secretion,  dilutes  it  and  facilitates  its
removal. [15].

THE AIM
The purpose of the study is to increase the efficacy of
treatment  in  elderly  patients  with  moderate-grade
COPD with  exacerbation  of  moderate  severity,  who
have suffered of coronavirus disease-COVID-19 in the
last  3-6  months,  by  using  nebulizer  therapy  in  the
complex  treatment  with  Flu-Acyl  Broncho and with
glycised to correct psychosomatic disorders.

MATERIALS AND METHODS 
Under our supervision there were 60 elderly patients
with  COPD  in  group  D,  with  exacerbations  of
moderate severity, who suffered from COVID-19 for
the latest 3-6 months. The mean age of patients was
66.3±2.1 years. The observation period was 6 months.
The diagnosis was verified on the basis of complaints,
anamnesis  data  (number  of  exacerbations  per  year,
COVID-19  coronavirus  disease  transferred  for  the
latest  3-6  months),  physical  examination,  general
clinical and laboratory-instrumental methods (general
blood  test,  sputum  analysis,  chest  radiography,
spirography,  tests  with  a  bronchodilator,  CRP,
coagulograms).  All  patients  underwent  a  preliminary
screening  test  for  SARS-CoV-2  antigen  using  rapid
tests  for  SARSCoV-2 antigen,  a negative result  was
obtained,  which  ruled  out  recurrence  of  COVID-19.
Pulse oximetry was used to determine blood oxygen
saturation and assess the need for additional  oxygen
therapy  [16].  Assessment  of  exercise  tolerance  was
performed  using  a  6-minute  exercise  test  (6  minute
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Fig. 
1. 

 Evalution of COPD symptoms 
in elderly patients with postcovidal syndrome 

according to the results of the test for the 
COPD (TOC) assessment by 
scales
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walking test - 6MWT) according to a standard protocol
[3]. The diagnosis of COPD was made according to the
adapted  clinical  guideline  “Chronic  obstructive
pulmonary disease” in  2020 [3].  Patients’  quality  of
life  was  assessed  using  the  COPD  Symptom
Assessment  (TOC)  test,  and the severity  of  dyspnea
was  assessed  using  the  Medical  Research  Council’s
modified  mMDR  questionnaire  –  modified  scale  of
Medical Research Council’. The psychological state of
elderly patients with COPD included in the study was
assessed using a questionnaire of Ch.D. Spielberger -
Yu.L. Hanin [17]. The applied methods are approved
by the ethics commission.

The  probability  of  the  obtained  results  was
determined  using  the  reliability  t-test  by  Student.
Differences were considered probable in the generally
accepted  in  biobiological  studies,  the  probability  of
error p‹0.05. Patients were divided into groups - basic
(n=30) and control (n=30). The groups of patients were
comparable in age and gender, as well as the degree of
respiratory  failure.  Patients  in  the  main  and  control
groups  were  prescribed  antibacterial,  anti-
inflammatory,  anticoagulant  therapy,  combination
bronchodilator  therapy.  However,  mucolytic  therapy
was administered to patients in the main group using
Flu-Acyl  broncho through a  5.0 №10 nebulizer.  For
the  treatment  of  astheno-neurotic  disorders  of

postcovidal syndrome was prescribed glycised 100 mg
2  times  a  day  for  10  days.  Subsequently,  Flu-Acyl
broncho through a nebulizer at 5.0 No.10, and glycised
was used in courses once a day for 10 days per month.

Patients  in  the  control  group,  were  prescribed
acetylcysteine (ACC) as mucolytic therapy: 200 mg 3
times  a  day  №10.  Subsequently,  acetylcysteine  was
recommended in courses of 200 mg 2 times a day for
10 days per month. 
However, patients did not adhere to compliance.

RESULTS
All elderly patients with COPD in group D, included in
the study, noted cough with purulent sputum discharge
-  60  patients  (100%),  increased  shortness  of  breath
when walking -25 (41.6) patients, shortness of breath
at  rest  in  35  -  (  58.4%),  poor  sleep  -  59  (98.3%),
general  weakness  –  60  (100%),  increase  in  body
temperature  to  subfebrile  figures  in  49  (82%).
According  to  the  results  of  general  clinical  and
biochemical analysis of blood, leukocytosis was noted
- 9.8±0.8l×109, and an increase in ESR - 32±3.6 mm/h,
which indicated an exacerbation of COPD.

The  study  of  the  coagulograms  in  the  patients
included to the study showed an increase in fibrinogen
and a decrease in APTT. Thus, the average values of
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Table I. Biochemical parameters and SpO2 in elderly COPD patients during treatment
Index Main group Control group

Before treatment After treatment Before treatment After 
treatment

Fibrinogen, g/l 5.3±0.23* 4.1±0.16 5.1±0.21* 3.8 ±0.3

APTT 24.7±0.81* 31.3±1.14 25.1±1.3* 30.7±0.79

SpO2% 92.08±0.3* 93.2±0.12 92.42±0.24 92.9±0.33

* - (p <0.05) differences significant between patients before treatment and after treatment
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fibrinogen  were  5.2±0.8  g/l,  the  level  of  APTT  -
19.8±1.4,  which  indicated  a  tendency  to
hypercoagulation in this category of patients and the
activity of the inflammatory process [18]. The results
of  chest  radiography revealed changes that  indicated
pulmonary emphysema in 60 patients (100 %), and a
characteristic radiological picture of pneumosclerosis,
pneumofibrosis  in  24  patients  (40  %),  increased
pulmonary pattern in 58 (96.6 %) patients.

The  analysis  of  external  function  indices
convincingly  showed  severe  ventilation  disorders  of
the mixed type (VC - 33.2±0.8; FEV1 - 30.1±1.35%,
FEV1/FVC - 42.3±1.1%). The mean SaO2 saturation
was  92.8%,  indicating  the  presence  of  respiratory
failure in the patients included in the study.

In  the  analysis  of  the  patients’  psychological  state
with the help of a questionnaire - Ch.D. Spielberger -
Yu.L.  Hanin,  the  mean  level  of  RT  was  58.8±3.1
points,  which  indicates  a  high  level.  Clinically,  this
was manifested by anxiety, worry, nervousness, poor
sleep.  The  mean  level  of  РT  was  47.8±2.4  points,
which also indicated a high level. РT is a characteristic
feature of a personality and is determined by the type
of higher nervous activity, temperament [1].

When interviewing patients by the MMDR scale, it
was found that the mean total score before treatment in
patients  was  3.3±0.6  points,  indicating  severe
shortness  of  breath  in  patients  at  the  time  of
examination.

In determining the effect of infectious exacerbation
of  COPD  in  group  D  in  elderly  patients  who
underwent COVID-19 for quality of life for the latest
3-6  months  using  the  TOX questionnaire,  the  mean
index was 25.9±1.4, indicating a significant effect of
disease symptoms on the quality of patients’ life.

After  the  therapy,  positive  clinical  dynamics  were
observed  in  patients  of  both  groups,  but  significant
differences were observed in terms of regression of the
main symptoms of the disease -  cough,  shortness  of
breath.  Thus,  the  mean  time  of  cough  fadeaway  in
patients of the main group was 7.6±0.52 days, while in
patients  of  the  control  group 9.4±0.7  days  (p<0.05).
The  mean  time  of  shortness  of  breath  fadeaway  in
patients  of  the  main  group  was  6.8±0.6,  while  in
patients of the control group it was 8.3±0.41 (p<0.05).

Analysis of external respiratory function shows that 
10 days after therapy in patients of the main group 
receiving comprehensive treatment there was a 
significant improvement in bronchial patency 
compared to patients in the control group (p<0.05), as
evidenced by FEV1. Thus, FEV1 in patients of the 
main group increased by 24.8%, amounted to 
29.8±1.3 % before treatment, after therapy - 
37.2±1.17% (p<0.05). In patients of the control 
group, the corresponding indices increased by 12.2 %
(were 30.4±1.05 %, and 34.1±1.23 %) (p<0.05).

When interviewing patients by the MMDR scale, it
was found that the mean total score before treatment in
patients of the main group was 3.34±0.6 points, after
treatment  -  1.2±0.32  points,  i.e.  decreased  by  65  %
(p<0.05), which indicated a significant reduction in the
impact of disease symptoms on the quality of patients’
(p>0.05). Whereas in patients of the control group after
treatment  the  indices  did  not  improve  significantly,
decreased  by  48  %  (before  treatment  -  3.26±0.73
points, after treatment 1.7±0.57 points) (p>0.05).

In determining the effect of infectious exacerbation
of COPD group D in patients who have undergone 
COVID-19 during the latest 3-6 months, the quality of
life with the help of TOC questionnaire (test of COPD
asessment)  showed a  significant  improvement  in  the
efficacy  of  therapy  in  patients  of  both  groups,  but
between patients in the main and control groups there
were significant  differences after  treatment (p<0.05).
Thus,  in  patients  of  the  main  group,  the  total  TOC
index  improved  by  75.6%.  (before  treatment  was
26.2±1.3  after  treatment  -  6.4±0.7  points)(p<0.05).
While in patients of the control group, the total TOC
improved after treatment by 63.7% (before treatment
was 25.6±1.5 points, after treatment - 9.3±0.92 points)
(p<0.05).

1. I cough constantly
2. My  chest  is  completely  filled  with  sputum

(mucus) 
3. I have a lot of pressure in my chest
4. When I go down a mountain or climb a flight of

stairs, 
I feel very short of breath

5. I do housework with great restrictions
6. Leaving  home,  I  feel  insecure  because  of  lung

disease 
7. I sleep poorly due to lung disease
8. I have no energy at all

Results  of  the  test  indicate  significant  differences
(p<0.05) after treatment between patients in the main
and  control  groups  by  scale  of  point  1-  (I  cough
constantly), 7- (I sleep poorly due to lung disease). The
mean  score  by  scale  of  point  1  -  (I  cough)  before
treatment  in  patients  of  the  main  group  -  4.7  ±0.6
points;  after treatment in patients of the main group -
0.5±0.32;  before  treatment  in  patients  of  the  control
group - 4.78±0.42 points, after treatment of the control
group - 2.1±0.54 (р<0.05). By scale of point 7- (I sleep
poorly due to lung disease) before treatment in patients
of the main group - 4.62±0.47 points, after treatment in
patients  of  the  main  group  -  0.45±0.21;  before
treatment in patients of the control group – 4,57±0,42,
after treatment  - 1.9±0.38 points (p<0.05).

When  assessing  the  6-minute  test,  significant
differences were noted between patients  in  the  main
and  the  control  groups  (p<0.05).  Thus,  the  mean
distance traveled by patients  of  the  main group was
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312.4±7.2 m, while in patients of the control group, the
distance traveled was 278.2±9.1 m, which is by 10.9 %
less (p<0.05).

When  studying  the  psychological  state  of  elderly
patients with COPD with the help of a questionnaire,
by  Ch.D.  Spielberger  –Yu.L.  Khanin,  the  results
obtained shows that in patients of the main group after
treatment, the level of RA decreased significantly by
24.7% (before  treatment  was  57.2±2.33 points,  after
treatment - 43.1±1.62) (p<0.05).  Whereas in patients
of the control  group the level  of  RA after  treatment
decreased by 18.5% (before treatment 58.4±3.1 points
and  47.5±2.1  points)  (p<0.05).  The  level  of  PA  in
patients  of  the  main  group  (n=30)  after  treatment
decreased  significantly  by  13.1%  (before  treatment
was  47.5±2.31  points,  after  treatment  -  41.1±2.12
points)  (p<0.05).  Whereas  in  patients  of  the  control
group  (n=30)  the  level  of  PA  decreased  not
significantly, by 12%. before treatment was 48.34±2.5
points,  after  treatment - 42.6±2.2 points (p>0.05). In
addition,  normalization  of  sleep  was  noted  in  24
patients  of  the  main  group  (80%),  whereas  among
patients of the control group, sleep improvement was
noted in 7 patients (23.3%) (p<0.05).

After a course of therapy, after 10 days there was a
significant  decrease  in  fibrinogen,  an  increase  in
APTT,  which  indicated  a  decrease  in  coagulation
potential and improved rheological properties of blood
.

 The obtained results are presented in the table І.
In the analysis of blood oxygen saturation, there was

a  significant  increase  in  the  level  of  SpO2%  after
treatment in patients of the main group (p<0.05). Thus,
in patients of the main group SpO2% before treatment
was  92.08±0.3%,  after  treatment  -  93.2±0.12%
(p<0.05), i.e. improved by 1.2%. Whereas in patients
of  the  control  group  the  level  of  oxygen  saturation
improved  not  significantly,  by  0.51%  (was  before
treatment  92.42±0.24%,  after  treatment  -  92.9±0.33)
(p>0.05 ).

DISCUSSION
The results obtained show that the complex treatment
of elderly patients with comorbid pathology - COPD
group D, who underwent COVID-19 during the latest
3-6 months with the use of nebulizer therapy with the
combination drug - Flu-Acyl Broncho and the sedative
drug - glycised, promotes faster regression of the main
COPD  symptoms  and  manifestations  of  postcovidal
syndrome  -  cough,  shortness  of  breath,  improved
bronchial  patency (as evidenced by increased FEV1);
reducing  anxiety,  normalizing  sleep,  improving  the
quality  of  life  in  patients,  increasing  tolerance  to
exercise.  Thus,  in  addition  to  the  etiological  and
pathogenetic factors affecting the quality of life (LQ)

of  the  patients  with  COPD,  the  presence  of  a
concomitant  clinically  significant  syndrome  the  RA
increases the negative effect on all components of LQ
of  these  patients,  which  coincides  with  the  authors’
opinion [1,6,19]

Observations for 6 months showed that in patients of
the  main  group who  received  complex  therapy with
nebulizer  therapy and glycised,  no recurrence of  the
disease was observed. While in patients of the control
group, recurrences 
Mаksym M. Potyazhenko et al. 

of the disease were observed in 6 patients (20%). The
results show that the use of nebulizer therapy with a
solution of Flu-Acyl Broncho and the drug glycised, in
the complex treatment of elderly patients with COPD
group D, who underwent COVID-19 during the latest
3-6  months,  promotes  longer  remission  of  COPD,
prevention of relapses.

CONCLUSIONS
Comprehensive  treatment  of  elderly  patients  with
comorbid pathology - COPD group D and postcovidal
syndrome, with the additional use of nebulizer delivery
of  the  combined  drug  -  N-acetylcysteine  and  3%
hypertonic  sodium  chloride  solution  in  combination
with the sedative drug glycine, promotes improving the
quality  of  life  in  patients,  reducing  the  duration  of
treatment,  prevents  recurrence  and  progression  of
COPD.
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