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Possibilities of treatment of patients

with chronic obstructive pulmonary disease:
long-term follow-up results after the use

of beta-glucans

Objective — to study long-term follow-up results after the use of beta-glucans in chronic obstructive
pulmonary disease (COPD) patients with frequent exacerbations.

Materials and methods. 42 patients with COPD (group C according to the GOLD classification) were
under our supervision for 2 years. Patients had 2 to 4 clinical exacerbations during the previous year. They
have been randomized into 2 groups with beta-glucans treatment and without it.

Results and discussion. In the patients with COPD a significant decrease in the indicators of cellular
immunity was observed, which was manifested primarily by a decrease in the number of cells with natural
killer activity and cells of the monocyte-macrophage series, as well as a significant decrease in the
immunoregulatory ratio CD4'/CD8". As a result, after 1 year of observation 2 patients progressed to a more
severe COPD stage (from the second to the third due to repeated infectious exacerbations), and after
2 years — another 3 (15.0 %).

The prescription of beta-glucans leads to the increasing of cells with the activity of natural killers (p < 0.05)
and cells of the monocyte-macrophage pull (CD14*, p < 0.05), and to the normalization of the CD4*/CD8*
index (p < 0.05). These changes were largely leveled off by the end of the second year of observation. The use
of Immunsil D3 (Nutrimed, Ukraine) for 1 month reduced the number of exacerbations of COPD (p > 0.05)
and significantly reduced the need for antibiotics prescription in patients with COPD (p < 0.05) within 1 year
after treatment. During the next year of observation, the difference between the groups was significantly less
pronounced.

Conclusions. Prescription of beta-glucans can be recommended for patients with COPD with frequent
clinical exacerbations (groups C and D). It is needful to repeat the course of treatment with beta-glucans
annually in patients with frequent clinical exacerbations of COPD.
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hronic obstructive pulmonary disease (COPD)

is a disease that most often develops in men and
women who smoke after age 40. The common
symptoms with which the patient most often goes
to the doctor are cough and shortness of breath,
which are often accompanied by wheezing with
viscous sputum. At the same time, sputum is released

initially in a small amount, mostly in the morning,
and when it worsens, its amount increases sharply,
and it often acquires a yellow or green color [1, 11].

The initial manifestation, which appears before
the age of 40—45, is a cough. By this time, in the
cold seasons, repeated protracted episodes of respi-
ratory infections begin to occur, which are not ini-
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tially linked to COPD. Shortness of breath, which
initially appears only during physical exertion,
begins to bother the patient on average 5—8 years
after the onset of cough. However, in some cases,
the onset of the disease is possible with shortness of
breath or almost simultaneous appearance of cough

and shortness of breath [1].

Usually, most patients go to a doctor for the first
time when a clinical picture of the disease already
formed, which significantly limits the possibility of
effective treatment. To a large extent, this is due to
insufficient active detection of initial COPD in the
early stages of the disease. According to the Ministry
of Health of Ukraine, in 2019, about 380,000 pa-
tients with this disease were registered in our coun-
try. And according to epidemiological forecasts, the
estimated number of patients is more than 2 million.
That is, only one of every seven patients is diagnosed
on time. At the same time, the expected average life
expectancy of a patient with COPD after establish-
ing the second group of disability is an average of
5—6 years [1, 11].

When choosing treatment tactics for patients
with COPD, they are usually guided by the follow-
ing basic principles:

— elimination of factors that cause the progression
of the disease, first of all, is smoking;

— in the exacerbation phase of COPD, therapy
should be aimed at eliminating the inflammatory
process in the bronchi, improving bronchial
patency, and restoring impaired general and local
immunological reactivity;

— anti-relapse and maintenance therapy, which is
also largely aimed at restoring the immunological
reactivity of the patient’s body and respiratory
function [11].

Categorical cessation of smoking is a primary
measure that significantly improves the prognosis
of the disease. This step takes a starting place in the
treatment of patients with COPD. Quitting smok-
ing reliably reduces the degree and rate of decline
in external respiratory function indicators, including
forced expiratory volume in the first second (FEV1)
[9]. The use of inhaled bronchodilators is mostly
carried out by using metered aerosols with inhalers
or spacers, and dry powders [1, 5].

First-line medications in the treatment of COPD
are inhaled M-cholinoblockers. They are character-
ized by a more pronounced bronchodilator effect
and a minimal risk of adverse reactions compared
with other groups of bronchodilators (especially
beta 2-agonists); the low intensity of their penetra-
tion through the mucous membranes during inhala-
tion limits the development of systemic side effects.
Among the M-cholinergic blockers, tiotropium is
the most widely used. The appointment of this agent

contributes to a reliable improvement in the quality
of life, compared to patients in the placebo group
(the studies were conducted against the background
of patients taking basic respiratory drugs, except for
anticholinergics). Significant clinical improvement
also referred to significant improvement in physical
activity indicators, subjective manifestations of
disease symptoms, and even improvement on the
depression scale [5].

But in recent years, it turned out that the number
of exacerbations is a cardinal criterion that deter-
mines not only the quality of life but also the sever-
ity of symptoms and the prognosis of the disease, as
well as decisively affects the life expectancy of
patients [3, 8, 16]. A severe exacerbation of the disease
can lead to acute respiratory failure and cause the
death of patients with COPD [12—14]. According
to international statistics, the in-hospital mortality
of patients with an exacerbation of COPD is 8 %, and
a year after the exacerbation — it is 23 % [12, 15].

Clinicians know that after an exacerbation, even
with adequate treatment, it is difficult and almost
impossible to restore lung function to the initial level
[12, 15]. Increasing shortness of breath and weakness
limit the patient’s performance of usual physical
activities and lead to detraining and muscle atrophy,
while chronic hypoxemia and changes in the rheo-
logical properties of blood contribute to the disrup-
tion of microcirculation in the lungs, myocardium,
and other organs and systems [18, 21]. The medical
burden on the patient and the costs of his treatment
are increasing significantly. That is why reducing the
frequency of exacerbations is the goal of long-term
COPD therapy, and reducing the cost of treating
exacerbations in the future will limit the economic
burden of COPD at the national level [3, 6, 9, 16].

It was this fact that at one time became the basis
for the introduction of a fundamentally new clinical
classification of COPD (ABCD), which takes into
account not only the violation of the function of
external breathing but also the frequency of exac-
erbations of the disease [1, 11]. At the same time, it
should be remembered that from half to two-thirds
of the total number of exacerbations are infectious,
that is, they are clearly related to the development
of a viral or viral-bacterial inflammatory process in
the bronchi against the background of a violation
of local (mucosal) immunity [3, 4]. At the same time,
permanent persistent low-intensity inflammation
involves not only the bronchopulmonary system —
it affects almost the entire body. That is why, during
some exacerbations of COPD, the so-called «low-
intensity systemic sensation» is formed, which is
accompanied by a significant increase in the risk of
myocardial infarction, heart failure, malignant neo-
plasms (primarily lung cancer), pneumonia, and type
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2 diabetes. That is why the development of funda-
mentally new approaches to reducing the frequency
of exacerbations of COPD is a fundamental task.
It should be remembered that the conclusions about
the effect of the drug both on the mortality rate and
on the frequency and risk of exacerbation can be
evaluated only during long-term studies based on
the data of each specific case [1, 21]. Long-term
follow-up with an evaluation of treatment results is
especially important.

One of the promising areas of correction is the
use of immunotropic agents, which, due to their
effect on mucosal immunity, can reduce the fre-
quency of exacerbations of COPD [1]. Among
immunostimulants, beta-glucans occupy a special
place — pleiotropic modifiers of the immune
response, more often of bacterial (rarely — plant)
origin [4, 17, 20]. They consist of D-glucose mono-
mers connected by beta-glycosidic bonds, which are
not fermented in the gastrointestinal tract. The
special three-dimensional structure of beta-glycans
(the presence of PAMP — pathogen-associated
molecular patterns) [22] ensures their targeted
interaction with dectin receptors on the surface of
macrophages immediately after absorption and
active transfer to the submucosal layer [17]. The
result is the strengthening of the phagocytic func-
tion of cells of the monocyte-macrophage series not
only in the intestines but in almost all tissues [4, 7].

In addition, the activation of macrophages and
natural killer cells (NK cells) by beta-glycans almost
immediately triggers a whole cascade of pleiotropic
effects, mostly due to the release of pro-inflammato-
ry cytokines. Part of the beta-glycans that were
absorbed in the intestine enters the liver through the
portal bloodstream and through interaction with
Kupffer stimulating the mechanisms of systemic
immunity [4]. However, the dominant aspect of the
immunostimulating effect of beta-glucans is the
stimulation of local (mucosal immunity) due to the
restoration of the phagocytic activity of macrophages,
ensuring the completion of phagocytosis (synthesis
of reactive oxygen compounds in lysosomes), increas-
ing the production of secretory immunoglobulin A,
etc. [7, 19]. Unlike traditional stimulants of phago-
cytosis, beta-glucans do not stimulate autoimmune
and allergic reactions. Their use is highly safe, as it
practically eliminates the risks of excessive stimula-
tion of the immune response [19]. It was these aspects
that prompted us to use the new beta-1,3/1,6-glucan
preparation Immunsil D3 (Nutrimed, Ukraine) in
patients with frequent exacerbations of COPD.

Objective — to observe long-term follow-up
results after the use of beta-glucans in chronic
obstructive pulmonary disease patients with fre-
quent exacerbations.

Materials and methods

40 patients with COPD (group C according to
the GOLD classification) were under our supervi-
sion for 2 years. Patients had from 2 to 4 clinical
exacerbations during the previous year. They were
randomized into 2 groups, matched by age, gender
and clinical characteristics. Severity of the course,
frequency of exacerbations, stratification of symp-
toms, and measurement of external breathing
parameters (forced expiratory volume in the first
second, forced vital capacity of the lungs and their
ratio) were carried out in accordance with GOLD
2020 recommendations [1, 11]. Components of the
cell immunity were studied with lymphocyte dif-
ferentiation clusters determination using a Beckman
Coulter flow cytofluorimeter.

Patients of the 1+ group (20 patients received
tiotropium bromide) and standard treatment of
exacerbations, according to the COPD treatment
protocol. 20 people of the 2" group at the beginning
of observation additionally received Immunsil D3
1 capsule 2 times a day for 1 month. Previously, we
have presented the results of one-year follow-up of
these patients for 1 year [2]. However, in the course
of further monitoring of the patients, we found that
in most patients (non-responders) by the end of the
second year of observation, the therapeutic effect of
beta-glucans was practically lost. Therefore, we
summarized the results of remote observations and
compared them with previously obtained data.
External respiratory function and clinical severity
according to the CAT scale were assessed at the
beginning of treatment, after 1 year and after 2 years
(at the end of the observation period). Indices of
external breathing function did not significantly
change in both groups, no significant difference was
found between spirometric indicators in the control
(1) and experimental (2) groups (p > 0.05,
Table 1). However, in the 1st group, after 1 year of
observation, 2 patients progressed to a more severe
COPD stage (from the second to the third due to
repeated infectious exacerbations), and after
2 years — another 3 (15.0 %). Thus, during 2 years
of observation, only 5 patients (25.0 %) progressed
to severe COPD. At the same time, among the
patients of the 2" group during the first year of
observation, there was not a single case of transition
to a more severe degree of COPD. However, during
the following year, there were 2 such patients
(10 %). According to the SAT questionnaire, in the
1+ (control) group, there was also a tendency to
aggravation — worsening of the severity indicator
in 5 patients during the first year of observation
(10.0 %) and in another 4 during the next (in total —
in 9 patients during 2 years). At the same time, in
patients treated with the drug Immunsil D3, the SBP
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Table 1. Dynamics of progression of COPD against the background of different treatment regimens

1 group (n = 20)

2" group (n = 20)

Index . . . .

Ehuen;? year Et:len;"? year Totally Ehuen;?year Ehuen;"? year Totally
Transition to a more severe degree of COPD,
patients 2 3 5 0 2 2
Transition to a more severe degree of COPD, %  10.0 15.0 25.0 0* 10.0 10.0*
Deterioration of CAT-index, patients 5 4 9 1 3 4
Deterioration of CAT-index, % 25.0 15.0 40.0 5.0% 15.0 20.0*

Note. * p < 0.05 vs the control group.

Table 2. Indices of immunocyte populations in patients with COPD against the background of different treatment

regimens

1+t group (n = 20) 2" group (n = 20)
Index

Before treatment 1 year after Before treatment 1 year after
CD3* cells, % 46.89 + 4.18 48.67 £ 4.62 4711 +£3.84 49.15 £ 5.56
CD4+ cells, % 36.67 £ 3.33 36.36 + 3.33 35.42 + 3.07 4243 £ 4.78
CD8* cells. % 3512+ 222 36.37 + 3.00 33.33 +2.25 32.07 £ 4.06
CD16" cells, % 14.14 £1.27 15.68 £ 1.11 13.65 £ 2.50 18.19 £ 1.67**
CD14" cells, % 1.11+£0.18 1.33£0.08 124+ 0.11 4.44 £ 0.26*¢
CD16°56" cells, % 7.67 £ 0.65 7.05 + 0.50 6.66 + 0.98 15.16 £ 1.01*¢
CD4/ CD8* 1.08 £0.14 091 +0.11 1.06 £ 0.14 1.31£0.11¢

Note. * p < 0.05 vs before treatment; #p < 0.05 vs the control group.

index worsened in only 1 patient during the first
year of observation (5.0 %) and in 3 more during
the next (in total — in 4 patients during 2 years).

In the patients of the 1 group, a significant
decrease in the indicators of cellular immunity was
observed (Table 2), which was manifested primar-
ily by a decrease in the number of cells with natural
killer activity (p < 0.05 compared to the norm) and
cells of the monocyte-macrophage series (CD14,
p <0.05 relative to the norm), as well as a significant
decrease in the immunoregulatory ratio CD4*/
CD8* (p < 0.05 relative to the norm).

During 1 year of observation, these indicators did
not recover, moreover, a tendency to further
decrease of the immunoregulatory ratio CD4*/CD8*
was observed (p > 0.05 in dynamics). In contrast,
the appointment of Immunsil D3 ensured an increase
in the number of cells with the activity of natural
killers (p < 0.05) and cells of the monocyte-macro-
phage series (CD14*, p < 0.05), and also contrib-
uted to the recovery of the immunoregulatory index
(p < 0.05). An adequate comparison of the immu-
nological picture in patients after two years of fol-
low-up was not possible due to the significant
diversity of immunological changes in patients who
received treatment with the drug Immunsil D3
2 years before. Some of them (responders) main-
tained positive changes after treatment, but in the

majority (non-responders) these changes leveled off
by the end of the second year of observation. These
results certainly require further research. The most
important result of the use of immunostimulating
therapy was a significant reduction in the frequency
of exacerbations from 2.6 £ 0.5 during the previous
year to 1.8 £ 0.4 after a one-month course of treat-
ment with the drug Immunsil D3 (p > 0.05, but it is
likely that the difference was would be reliable in
the case of an increase in the number of observa-
tions). At the same time, the frequency of exacerba-
tions of COPD in the control group did not change
at all: 2.5 + 0.6 before observation and 2.7 + 0.6
during the next year (p > 0.05). During the second
year of observation, no significant difference was
observed between the frequency of exacerbations in
patients of the 1+ (2.1 + 0.5) and 2 (2.8 + 0.6)
groups (p > 0.05), although the tendency remained
to a lower frequency of exacerbations, in patients
who were treated with beta-glucan 2 years ago.
Instead, the need to use antibiotics in patients of
the 2 group decreased significantly. In patients
treated with Immunsil D3 — from 2.3 + 0.3 to
1.1 £ 0.2 (p < 0.05) courses of antibiotic therapy,
while in the control group the need for antibiotics
remained constant: 2.4 £ 0.5 before observation and
2.2 £ 0.3 during the next year (p > 0.05). That is,
the number of exacerbations in patients treated with
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the drug Immunsil D3 decreased mostly due to infec-
tious variants. During the second year of observa-
tion, the difference regarding the need for antibiotic
therapy was not so significant: 1.8 = 0.6 in the first
group and 2.3 + 0.4 in the second (p > 0.05). Thus,
prescribing Immunsil D3 1 capsule twice a day for
1 month may be useful for COPD patients with
frequent clinical exacerbations (groups C and D).

At the same time, the effectiveness of the therapeu-
tic effect of a 1-month course of beta-glucans was
significantly more pronounced during the first year
after the course of treatment and significantly less
during the following, second year. The results obtained
by us indicate the expediency of repeating the course
of treatment with beta-glucans annually in patients
with frequent clinical exacerbations of COPD.

Conclusions

1. The prescription of beta-glucans leads to the
increasing of cells with the activity of natural killers

There is no conflict of interest.

(p < 0.05) and cells of the monocyte-macrophage
pull (CD14*, p <0.05), and to the normalization of
the CD4*/CDS8" ratio (p < 0.05). These changes
were largely leveled off by the end of the second year
of observation.

2. The use of Immunsil D3 for 1 month reduced
the number of exacerbations of COPD (p > 0.05)
and significantly reduced the need for antibiotics
prescription in patients with COPD (p < 0.05)
within 1 year after treatment. During the next year
of observation, the difference between the groups
was significantly less pronounced.

3. Prescription the drug Immunsil D3 in 1 capsule
twice a day for 1 month can be recommended for
patients with COPD with frequent clinical exacer-
bations (groups C and D).

4. The results obtained by us indicate that it is
needful to repeat the course of treatment with beta-
glucans annually in patients with frequent clinical
exacerbations of COPD.

Participation of the authors: concept and design of the study — 1.Ya. Hospodarskyy, T.V. Boyko; collection and processing of material —
I.Ya. Hospodarskyy, L.A. Hryshchuk, T.V. Boyko; text writing and editing — I.Ya. Hospodarskyy, L.A. Hryshchuk, T.V. Boyko.
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1.4. Tocnogapcekui, JI.A. Tpuwyk, T.B. boiko

TepHONiNbCbKMIt HaLioHaNbHUI MeanyHwii yHiBepcuTeT iMeni I.A. Top6ayeBcbkoro

MoXnuBOCTi NiKyBaHHA Mali€HTIB 13 XPOHIYHUM 0O6CTPYKTUBHUM
3aXBOPIOBAHHAM JlIETeHb: BiiZJaJIeH] pe3YJbLTATU CIIOCTEPEXEHHA
ITiC/IA 3aCTOCYBaHHA OeTa-TyloKaHiB

Mema po6omu — BUBYNTH BijajieHi pe3yJITaTH IiC/As 3aCTOCYBaHHs GeTa-IJIIOKaHIB y MAIli€HTIiB i3
XPOHIYHUM 00CTPYKTUBHIM 3aXBOpioBaHHsM Jieredb (XO3JI) 3 yacTUMM 3ar0CTPEHHIMIL

Mamepianu ma memoou. I1i1 HaM CIIOCTEPEKEHHSIM IPOTSITOM 2 POKIB mepebyBasin 42 MalienTH 3
XO3JI (rpyna C 3a knacudikariero GOLD). [Mamientn Mamu Big 2 10 4 KJIiHIYHUX 3aTOCTPEHD TTPOTSTOM
HOTIEPEHBOTO POKY. Boru Gy paH0Mi30BaHi Ha /1B TPYIIN: 3 JIIKYBaHHAM OeTa-TIIOKaHaMu Ta 6e3 HbOTO.

Pesynvmamu ma o6zoeopenna. Y xsopux Ha XO3JI criocrepiranocst 10CTOBIpHE 3HUKEHHS OKA3HM-
KiB KJITUHHOTO IMYHITETY, IO BUSBJSIOCSI HacaMmIiepesl 3MEHIEHHSIM KiTbKOCTI KIITUH 3 TMPUPOTHOIO
KIJIEDHOIO aKTUBHICTIO Ta KJITHH MOHOIUTAPHO-MaKpO(arajibHOTO PSY, & TAaKOK 3HAYHUM 3HUKEHHIM
imynoperysgaToproro criBianomerns CD4*/CD8. B peayasrati uepes 1 pik crioctepeskeHHs y 2 XBOPUX
XO3JI nporpecyBajia y OLIbII BakKKy cTafiio (3 APyroi Ha TPETIO 3a PaXyHOK IMOBTOPHUX iH(MEKIHITHNX
3arocTpenn), a uepes 2 poxn — me y 3 (15,0 %).

ITpusHayenHs 6eTa-rIOKaHIB CIPUSLIO 301IbIIEHHIO KITBKOCTI KJITHH 3 aKTUBHICTIO HATYPalIbHUX Kijle-
pis (p < 0,05) i xkmiTnH MonoMTapHO-Makpodaramsoi Jankn (CD14% p < 0,05), a Takok HOpMaTizarrii
ingexcy CD4*/CD8* (p < 0,05). 11i 3miHu 3HAUHOIO MipOO HIBETIOBAJINCS 0 KiHIIST IPYTOT0 POKY CIIOCTE-
peskenns. 3actocyBanus npenapaty «Imyncun D3» («Hytpimen», Yxpaina) mpotsarom 1 mic 3MeHITHIO
KiabKicTb 3aroctperb XO3JI (p > 0,05) Ta cTaTUCTUYHO 3HAYYINO 3HU3KIIO TIOTPeby B IPU3HAYEHHI aHTH-
6iotukis y xsopux Ha XO3JI (p < 0,05) mporsirom 1 poky micsist JikyBasHst. IIpOTSIroM HACTYITHOTO POKY
CIIOCTEPEKEHHST PI3HUIIST MiJK TpynamMu OyJia CTaTUCTUYHO 3HAYYIIIO MEHII BUPA3HOIO.

Bucnosxu. Tlpusnadenns Geta-TroKaHiB MOKHa pekoMenyBatu xBopuM Ha XO3JI 3 yacTumu KIriHiv-
v 3aroctpertsMu (rpymu C i D). Heo6xigHO 1opivyHo HOBTOPIOBATH KYPC JIiKYBaHHs 6eTa-TII0KaHAMU
y TMAITiE€HTIB 3 YacTUMU KJiHITHIME 3arocTpeHaamu XO3J1.

Kntouoei crosa: xporivute 00CTPYKTUBHE 3aXBOPIOBAHHS JIETeHb, OeTa-TIIOKaHH, iIMYHOJIOTis.
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