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AND THEIR PROGNOSTIC VALUE
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Abstract. The aim: to determine the prognostic assessment of T-cell immunity changes which are based on the study of
their features in bronchial asthma (BA) patients with its different controllability. Materials and methods. 133 BA patients
were examined: 11 patients with controlled, 63 patients with partially controlled and 59 patients with uncontrolled BA.
The control group consisted of 36 volunteers. The content of leukocytes, the relative and absolute quantity of lymphocytes,
pan-T cells, T-helper cells, cytotoxic T-lymphocytes, immunoregulatory index (IRI), T-cell proliferative response to
phytohemagglutinin (PHA) in lymphocyte blast transformation reaction (LBTR), as well as the character and frequency
of these indicators changes were determined. Results. In controlled BA a decrease in the content of pan-T and T-helper
cells, an increase in the quantity of cytotoxic T-lymphocytes were detected, which in 44.4 % of cases were resulted in a
decrease of IRIL. In the greater part of patients with partial BA control the reference and elevated T-helper content, a
decrease in the quantity of cytotoxic T-cells and IRI were found, which are distinctive signs of the breakdown of adaptive
immunological mechanisms. In patients with uncontrolled BA increased T-cell content, a decreased cytotoxic
T-lymphocytes quantity and increased IRI were found, which indicated immunological disadaptation. The suppression of
LBTR to PHA was recorded in only 24.6 % of these patients, which may be an indirect sign of steroid resistance.
Conclusions. Individual changes in the indices of T-cell immunity can be used to predict the controlled or uncontrolled
course of BA. These approaches make it possible to revise the treatment plan for patients in advance and prevent them
from losing control of the disease.
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OCOB/IMBOCTI 3MIH ITOKA3HMKIB T-CUCTEMMU IMYHITETY Y XBOPUX

3 PI3HOIO KOHTPOJIbOBAHICTIO BPOHXIAJIbHOI ACTMU

TA IX IPOTHOCTUYHE 3HAYEHHS

IO. 1. ®ewenxo, 1. D. Invincoka, /1. M. Kypux, /1. B. Aped’esa, 1. B. Konocosa, B. M. Ilemiwxkina,
A. C. ®ipcosa, O. A. Kanapcoxuii, 1. I1. Typuuna

Pestome. Mema: 3'scyBaHHA IPOTHOCTUYHOTO 3Ha4YeHH: 3MiH T-cyucTeMy iMyHiTeTy Ha MificTaBi BUBYeHH: IX 0COONIUBO-
creit y XBopux Ha OpoHxianbHy actMy (BA) 3 pisHolo ii KoHTponboBanicTio. Mamepianu ma memoou. Obcrexeno 133
XBOpux Ha BA: 11 XBOpUX 3 KOHTPO/IbOBAHOIO, 63 i3 XBOPMX YaCTKOBO KOHTPOJIbOBAHOIO Ta 59 XBOPUX i3 HEKOHTPOJIHO-
Banowo BA. I'pyny KoHTpOO CkIanu 36 BOMOHTepiB. BusHadanmm BMICT efKOLNUTIB, BifHOCHY i aOCOMIOTHY KiIbKiCTH
nimbonutis, naH-T-xrituH, T-xennepis, nuroTokcnynux T-niMbountis, imyHoperynaTopuuii ingexc (IPI), mponigepa-
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TUBHY Bigmosiny T-xmituH Ha ¢itoremarmorunin (OTA) B peaxuii 6macrrpancdopmanii (PBTII), a Takox xapakrep i
YJaCTOTY 3MiH IIMX IOKa3HUKIB. Pesynomamu. Ilpu KoHTponboBaHiit BA BusABlIeHO 3MeHIEHHSA KinbKOCTi MaH-T-KmiTun
i T-xenmepis, 36iblIeHHs YncIa UUTOTOKCHYHMX T-mimMorurtis, mo B 44,4 % Bumazgkis 3ymoBnio 3MeHmeHHs IPL Y
OLIBIIIOCT] XBOPYX 3 YACTKOBMM KOHTpoIeM BA BusHauanucs pedepenTHuii i mifsuiiernit Bmict T-xesmepis, 3MeHIIeH-
HA KinbKOCTi IMTOTOKCHYHMX T-xmitvH i IPL, mo € xapakTepHMMM O3HaKaMm 3pMBY afjalTaliliHMX iMyHOIOTiYHMX
MexaHisMiB. [Ipn HekoHTponbOBaHill BA BuABnAnocs mifsuiieHHsA BMicTy T-KIiTHH, 3MeHIIEHHA KilbKOCTI IIMTOTOK-
cnanux T-mimdonnTis i spocranns IPI, mo cBifgumio mpo iMmyHosoriuny fesapanrarito. IIpurHidenns npoideparusHol
Bignosini T-wiitun Ha ®T'A 6yr10 3adikcoBaHo TimbkM y 24,6 % MAI{iEHTIB, 1[0 MOXXe OyTV HENPSIMOIO 03HAKOIO CTEPOif-
HOI pe3MCTeHTHOCTI. BucHosxu. IHOMBixyanbHi 3MiHM TTOKa3HUKIB T-cucreMy iMyHiTeTy MOXYTb BMKOPMCTOBYBATHCA
UL IIPOTHO3YBAHHS KOHTPOJIbOBAHOTO ab0 HEKOHTPO/IbOBaHOTO Iepebiry BA. Ili migxomm [03BOJSIOTH 3a3fajerisb
Heper/ITHYTY CXeMY JTiKyBaHHs; XBOPYX 1 IIOTIePeANTI BTPATy HUMI KOHTPOJIIO Haj, XBOPOOOIo.

Knwouosi cnosa: 6pouxianpHa actMa, T-cucrema iMyHiTeTy, KOHTPOIbOBAHICTb.
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OCOBEHHOCTU M3MEHEHUM ITIOKA3ATE/IEN T-CUCTEMbBI UMMYHUTETA
Y BOJIBHBIX C PA3HOV KOHTPO/IMPYEMOCTBIO BPOHXVAJIBHONM ACTMBI
N UX ITPOTHOCTUYECKOE 3HAYEHUE

10. U. ®ewenxo, Y. @. Unvunckas, /1. M. Kypux, /1. B. Apedvesa, 1. B. Konocosa,

B. M. Ilemuwxuna, A. C. Pupcosa, A. A. Kanapcxuii, W. I1. Typuuna

Pestome. I]env: BoIACHEHME TPOTHOCTUYECKOTO 3HAUeHMA U3MeHeHni T-cucTeMbl MMMYHUTETa HA OCHOBAHUY U3ydeHMN
X 0COOeHHOCTel Y 60/IbHBIX 6pOHXMaNbHOI acT™Molt (BA) ¢ pasmm4HOIl ee KOHTPOMMPYEMOCTbI0. Mamepuarnvl u memno-
0vt. O6¢cmenoBano 133 60nbHbIX BA: 11 manmeHTOB ¢ KOHTPONMMPYEMOIL, 63 HMalMeHTa C YaCTUIHO KOHTPOIMPYeMOit 1 59
MIALMeHTOB ¢ He KOHTponupyeMoit BA. I'pyniy konTposa coctaBunyu 36 BooHTepos. Onpenenanu cofepskaHue JeiKo-
IIUTOB, OTHOCHUTENbHOE U abCONMIOTHOE KONMMYECTBO MMMQOIWTOB, NaH-T-kmeTok, T-XelmepoB, IMTOTOKCUYECKUX
T-mumdouutos, nMMmyHoperynaTopHsiit uaaekc (VIPY), npommdepatnBHbii orBeT T-KIeTOK Ha (GUTOreMarraiOTUHIH
(OTA) B peaxuym 6Omacrrpancopmanyu (PBTJI), a Taxke XapakTep ¥ 4acTOTy M3MEHEHUII 9TUX IIOKa3aTerell.
Pesynvmamut. IIpu KoHTpoMupyeMoit BA BbIsABIeHO yMeHbIIeHNEe KOIMYeCTBa MaH-T-k1eTok u T-xenmnepos, yBennyeHne
9MCTa UUTOTOKCHYecKuX T-mumdonnTos, 4to B 44,4 % cmydaes o6ycnouno ymenbinenne VIPV. ¥V 6onbmmHcTBa 6071b-
HBIX C YaCTMYHBIM KOHTpoeM DA ompezenanoch peepeHTHOE 1 NOBBIIIEHHOE Cofiep>KaHMe T-XenmepoB, YMeHbIIIeHe
KO/M4yecTBa ImMroTokcuyeckux T-xmerok u VIPY, 4ro ABMAeTCA XapaKTepHBbIMM IMpPU3HAKAMMU CpbIBAa aflallTalllIOHHBIX
MMMYHOJIOTMYeCKMX MexaHu3MoB. [Ipy HekoHTpompyemMoit BA onpefenanoch noplenne 4ncaa T-KIeToK, yMeHblie-
HIe KOTMYeCcTBa IUTOTOKCcHYecknx T-miMdonnTos u poct VPV, uTo cBupieTenbcTBOBAIO 06 MMMYHOIOTIYECKOTT fle3a-
manTanun. YrHeTeHue npommdepatrBHoro oTBera T-KaeTok Ha OI'A 6b110 3apMKCUPOBAHO TONBKO Y 24,6 % MalMeHTOB,
YTO MOXKET OBITh KOCBEHHBIM IIPM3HAKOM CTEPOUIHOI Pe3VICTEHTHOCTH. Bvi0o0bt. VIHAVMBU/yaTbHbIE MI3MEHEHN A MOKa3a-
Tenelt T-cucTeMbl UMMYHUTETA MOTYT JICIIO/Ib30BATbCSA JIA IPOTHO3MPOBAHNA KOHTPOIMPYEMOTO W/IM HEKOHTPOIUpye-
Moro TedeHVs BA. OTu Moaxombl MO3BOMIAIOT 3apaHee MePECMOTPETb CXeMY jIedeHNs GObHBIX U IPEAYIPENUTD TTOTePI0
KOHTPOJIA Haf] 607Ie3HbBIO.
Knioueevie cnosa: 6ponxmanbHast acTMa, T-c1cTeMa MIMMYHUTETa, KOHTPOIMPYEMOCTb.
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Uncontrolled bronchial asthma (BA) remains at the
center of attention of pulmonologists, allergists and
immunologists from many countries of the world [8, 4,
14, 15, 28]. It is due to a significant decrease in the qual-
ity of life of patients with this disease, frequent occur-
rence of life-threatening conditions and significant
material damage. Thus, according to a new European
study by J. Frederick, 94 % of patients with severe BA
had uncontrolled course of the disease [24]. By results of
an online survey of patients from the UK, Germany,
France, Spain and Portugal European researchers also
found a high level of uncontrolled course of severe asth-
ma. In this case, 74 % of patients reported asthma
attacks, 32 % of patients — about three or more asthma
exacerbations during the last three months. Every fifth
respondent reported an aggravation that lasted more
than a week and affected their personal and professional
life. Patients with uncontrolled asthma noted a more
significant decline in their quality of life (HRQoL —
Health-related quality of life), more severe disability and
more significant financial costs than patients with con-
trolled asthma [24] according to L. K. Lee et al. [26]. The
indirect costs of patients with uncontrolled asthma were
twice as high as in patients with good disease control,
and direct and total costs were 1.5 times higher.

Under current conditions, timely diagnosis and
prognosis of uncontrolled asthma becomes of particular
importance: the appearance of anti-asthma drugs — “tar-
get” or “biological” drugs — increases the potential for
asthma therapy and the desired control of the disease.
These drugs include humanized monoclonal antibodies
against immunoglobulin E (omalizumab), anti—inter-
leukin (tralokinumab, mepolizumab, reslizumab, dupi-
lumab, benralizumab, tezepelumab), anti—leukotriene
(zileuton, pobilucast, montelukast, pranlukast, ver-
lukast, etc.) [11, 14, 16, 19, 20]. Typically, these drugs are
prescribed to patients with uncontrolled asthma and
ineffectiveness of standard therapy.

Given the heterogeneity of mechanisms of develop-
ment of uncontrolled asthma, their elucidation contin-
ues to be one of the priority directions of diagnosis and
prognosis [15, 23]. It is known that the basis of the
pathogenesis of asthma is immunological mechanisms:
they are responsible for the initiation, development and
persistence of allergic inflammation in the respiratory
tract, and their diversity and expressiveness form differ-
ent variants of the course of the disease — its phenotype,
severity, control, frequency of exacerbations, etc.
Therefore, the study of immunological disorders in
asthma still continues despite the large volume of
already obtained data.

It has been shown that in the immune response,
both in relatively healthy people and in patients with
asthma, an important role belongs to T-lymphocytes
because they are able to attract and activate other cells
of inflammation with the help of cytokines. When
evaluating the state of the immune system, the deter-
mination of the content of helper and cytotoxic T-cells
(respectively, CD4*CD8" and CD4 CD8* lymphocytes),
as well as their ratio — the immunoregulatory index
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(IRI), is of particular importance. Normally effector
factors (cytotoxic cells and antibodies) in organism
should be produced as much as they are necessary for
elimination of one or another antigen. Insufficient
content and activity of cytotoxic T-lymphocytes leads
to the prevalence of T-helper cells, which increases the
immune response and is manifested by stimulation of
antibody production and/or prolonged activation of
T-effectors. In turn, the excess content and activity of
cytotoxic T-lymphocytes, on the contrary, can lead to a
rapid suppression of the immune response and even
induction of immunological tolerance (a state when
the immunological response to a certain antigen does
not develop at all). An increase in the content and
activity of cytotoxic lymphocytes is at the basis of the
pathogenesis of autoimmune processes and the devel-
opment of delayed-type hypersensitivity [9].

A lot of research is devoted to the study of changes
in T-cell immunity parameters in BA. But presented by
different authors, the data is quite controversial. So,
when studying the balance of subpopulations of
T-lymphocytes in patients with varying severity of BA,
A. S. Abdulamir et al. [17] did not reveal significant
changes in T-helper and cytotoxic T lymphocyte and IRI
levels. In the work of E. Y. Barabash, et all. [1], there
were no differences between subpopulations of
CD-lymphocytes in healthy persons and patients with
asthma. At the same time, according to S.Y. Lee et al.,
[27] there was a marked increase in IRI in patients with
asthma in comparison with the reference values of this
indicator.

In the study of Y. V. Skibo et al. changes in the con-
tent of cytotoxic cells in mild atopic asthma were not
detected, whereas during its severe course the authors
determined an increase in the number of T-helper cells
and a decrease in the content of cytotoxic T-lymphocytes
[9]. Similar results were obtained by us in children with
different severity of asthma [3] and adult patients with
asthma [13].

To detect the immunological markers of the uncon-
trolled course of atopic BA, M. V. Smolnikova et al. [10]
studied cell immune parameters in children with con-
trolled and uncontrolled atopic asthma, and the content
of pan-T cells (CD3" lymphocytes), T-helper cells
(CD4* lymphocytes) and cytotoxic T cells (CD8" lym-
phocytes) was found to be lower than in the group of
children with controlled course of this disease. As mark-
ers of the uncontrolled course of atopic asthma in chil-
dren, these authors suggest to use low blood levels of T
lymphocytes and cells with the phenotype CD4" and
CD8". In the study of L. Y. Litvinets et al. [5] in children
with uncontrolled and partially controlled asthma a
decrease in IRI was demonstrated, based on a decrease
in the percentage of CD4* lymphocytes and an increase
in the percentage of CD8" lymphocytes. Such a contra-
diction in the data obtained in various studies may be
due to errors in the formation of groups, methodologi-
cal differences, the lack of an individualized approach to
the analysis of the results of immunological examination
of patients and other factors.

ACTMA TA AJTEPTIA - 3 - 2019
ISSN 2307-3373



The aim. This work was carried out at the expense
of the state budget of Ukraine and aimed at founding
out the predictive value of changes in T-cell immune
parameters based on the study of their peculiarities in
patients with BA with different controllability. To
achieve this goal it was supposed to solve the following
tasks:

1. In the groups of patients with controlled, partially
controlled and uncontrolled BA the content of leuko-
cytes, relative and absolute content of lymphocytes,
pan-T cells, T-helper/inducers, cytotoxic T-lymphocytes
and immunoregulatory index were determined.

2. In patients with controlled, partially controlled
and uncontrolled BA the functional activity of T-cells
for their proliferative response to the mitogen was deter-
mined.

3. In patients with controlled, partially controlled
and uncontrolled BA the frequency and nature of
changes in T-immune parameters were determined.

Materials and methods. The study was conducted
on the basis of pulmonology department SO «National
Institute of Phthysiology and Pulmonology named after
F. G. Yanovsky NAMS of Ukraine» (NIFPNAMNU)
and in the laboratory of clinical immunology of the
same institution.

The work is based on the analysis of data (including
archival) of a complex clinical and immunological
examination of 133 patients with asthma that under-
went inpatient and ambulatory treatment in the depart-
ment of bronchoobstructive pulmonary diseases in
patients with tuberculosis NIFPNAMNU, had no seri-
ous concomitant infectious diseases and informed con-
sent to participate in these studies. The control group
consisted of 36 volunteers without clinical signs of
somatic and infectious pathology (blood donors) aged
19 to 57 years, including 23 men and 13 women.

Distribution of patients with asthma with different
controllability by gender and age is presented in table 1.
Analysis of these data showed that the overwhelming
majority of the surveyed were women with uncontrolled
asthma (74.6 %). In the other two groups female patients
also dominated that matches the gender specificities of
the disease. The average age of patients with asthma was
(49.2 £ 1.2) years, including (45.2 + 5.0) years in the
group of patients with controlled asthma, (47.6 + 1.7)
years in the group of patients with partial control of the
disease (47.6 £ 1.7) and (51.4 £ 1.9) years in a group of
patients with uncontrolled asthma (p > 0.05). It should
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be noted that more than 90.0 % of patients were of
working age, and there was no statistically significant
difference between the proportions of patients of differ-
ent age groups in controlled, partially controlled and
uncontrolled asthma, which indicates the homogeneity
of the studied groups on this basis. In the group of
patients with controlled asthma, 54.5 % had a mild
course of the disease, 44.5 % had BA of moderate sever-
ity, and none of these patients had severe asthma. In
patients with partially controlled asthma, mild course of
BA was detected only in 15.9 % of patients, most patients
(74.6 %) had BA of moderate severity, and one of 10
patients in this group (9.5 %) had severe asthma. In
patients with uncontrolled course of BA, mild asthma
was detected in 10.2 %, moderate — in 44.1 % of patients
and severe BA — 45.8 %.

To assess the control of asthma, we used criteria
based on international guidelines (GINA, 2014) [21]
and presented in the unified clinical protocol for prima-
ry, secondary (specialized) medical care “Bronchial
asthma” [6].

In standard immunoassay, the phenotyping of lym-
phocytes (Lf) was performed by means of two-color flow
laser cytometry (flow cytofluorometer FACSCalibur,
Canada) using monoclonal antibodies (MABs) to differ-
entiate antigens (BECKMAN COULTER, USA) and
determine the relative and absolute content of pan-T
cells (CD3%19" Lf), T-helper / inducer (CD4%8" Lf) and
cytotoxic T cells (CD4°8" Lf) [7]. To detect the imbal-
ance of immunoregulatory subpopulations of T cells, we
determined the immunoregulatory index (IRI) — the
ratio of contents of CD4*8 Lf and CD478" Lf. To calcu-
late the absolute content in the blood of particular lym-
phocyte populations, we used the leukogram parameters
determined on the hematological analyzer ABX-miscros
60 (France). The proliferative response of Lf to phytohe-
magglutinin (PHA) was studied in the lymphocyte blast
transformation reaction (LBTR) [2, 12].

The digital material obtained in the course of the
research in each individual sample was checked for nor-
mal distribution of quantities. To check the normality of
the data distribution, S.N. Lapach’s technique technique
was used [4] - NORMSAMP-1 function that is embed-
ded in the Excel environment. The obtained results deter-
mined the choice of the method of further statistical data
processing to confirm the reliability of the results.

Paired Student’s T-test (for dependent and inde-
pendent samples) was used to assess the reliability of the
differences in the mean values of the indices in the nor-

Table 1. Distribution of patients with bronchial asthma with different controllability by gender and age

Gender Age
Control of the course e G Total
of asthma: male female up to 30 years old | 31-50 years old | 51-70 years old 70 years old

n % n % n % n % n % n % n
Controlled 4 364 7 63.6 3 27.2 4 36.4 4 36.4 0 0.0 1
Partially controlled 20 317 43 683 10 15.9 24 38.1 28 444 1 1.6 63
Uncontrolled 15 254 44 74.6 5 8.5 21 35.6 28 47.5 5 8.5 59
Total 38 292 92 70.8 16 12.3 48 36.9 60 46.2 6 4.6 133
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mal distribution. The difference between the scores was
considered statistically verified by the p-value (p)
between the groups that was equal to or less than 0.05.
In the absence of the normality of distribution, to con-
firm the validity of the difference between the indica-
tors, the Wilcokson criterion two-sample test was used.
In the analysis of individual changes of the studied indi-
cators, the method of alternative variation was used [4].

Retaining the results of the research and their math-
ematical processing were carried out with the help of
licensed software products included in the Microsoft
Office Professional 2007 package, the license Russian
Academic OPEN No Level 43437596.

Results and discussion. Analysis of the data pre-
sented in table 2, demonstrated a statistically confirmed
increase in the relative and absolute content of lympho-
cytes in the group of patients with controlled asthma —
(46.0 + 4.1) % and (3.48 + 0.6) x 10° / 1 at a reference
value of (34.0 + 1.7) % and (2.34 + 0.16) x 10°/1, respec-
tively (p < 0.05). In this group, an adaptive decrease in
the relative content of pan-T cells (CD3%19" Lf) was
observed up to (36.6 + 4.1) % at the reference values of
(67.2 + 1.2) % (p < 0.05), absolute content of T-helper
(CD4%8" Lf) — up to (0.69 + 0.06) x 10° / 1 at the refer-
ence values of (0.89 + 0.06 )x 10° /1, (p < 0.05), as well

as an increase in the relative content of cytotoxic
T-lymphocytes (CD4 8" Lf) to (33.8 + 0.06) %, with ref-
erence values (26.4 + 0.6) %, (p < 0.05). There was no
statistically verified difference between the absolute
content of these cells and the immunoregulatory index,
as well as the proliferative response of T cells to the PHA
compared to the reference parameters (table 3).

In the group of patients with partially controlled
asthma there was an increase in the content of leuko-
cytes in the blood up to (9.0 — 0.5) x 10 / |; the reference
value is (6.8 + 0.4) x 10° / 1, (p < 0.05). This was due to
the increased content of lymphocytes ((41.1 £ 1.5) %,
p <0.05 and (3.71-0.28) x 10° / 1, p < 0.05), however the
relative and absolute numbers of the latter did not differ
from those in the group of patients with controlled asth-
ma (see table 2). Reduced relative and absolute content
of pan-T cells (CD3%19" Lf), which were recorded in a
group of patients with partially controlled asthma
((37.4 £ 1.6) % and (1.3£0.10) x 10° / 1, respectively,
p < 0.05), also did not differ from these indicators in the
group of patients with controlled disease (see table 3).
Attention is drawn to the fact that in the group of
patients with partial control of asthma, the relative
number of T-helpers (CD478" Lf) was significantly
lower both in comparison with the reference value and
in comparison with this indicator of the group of

Table 2. The content of leukocytes and lymphocytes in patients with bronchial asthma with different controllability

Patients with BA:
Contents Rﬁ]fsgir;e controlled (n =9) partially controlled (n = 63) uncontrolled (n = 59)

M | m | Me | Min-Max M | m | Me | Min-Max M | m | Me | Min-Max
white blood cells 10%/1 68+04 73 1.0 68 32-112 90" 05 85 40-25.7 7.9 0.4 7.2 3.5-18.2
lymphocytes % 348+1.7 460" 41 460 24.0-590 41.1° 15 400 21.0-650 382 22 36.3 6.0-79.0
10%/1 234+0.16 348 06 330 1.01-6.02 3717 028 322 1.36-13.62 3.02% 022 279 0.26-8.26

Notes: * — the difference between the indicator and the reference is statistically verified (p < 0.05); * — the difference between the indicator and the group of
patients with controlled asthma is statistically confirmed (p < 0.05); ° — the difference between the indicator and the group of patients with partially controlled

asthma is statistically confirmed (p < 0.05).

Table 3. Indicators of T-system of immunity in patients with asthma with different control of the disease

Patients with BA:
Indices Rlerfg;izze controlled (n =9) partially controlled (n = 57) uncontrolled (n = 64)
M | m | Me | Min — Max M | m | Me | Min — Max M | m | Me | Min — Max
T-cell content (CD319- Lf)
% 672+12 36.6* 4.1 39.0 20.0-52.0 37.4% 1.6 36.0 15.0-70.4 52.9% 2.1 51.0 20.0-82.7
10%/1 1.69 £ 0.1 1.28 0.30 1.08 0.38-2.75 1.35*% 0.10 1.13 0.43-3.81 1.50% 0.11 1.37 0.09-4.54
Content of T-helper (CD3%19" Lf)
% 386+1.2 36.6 0.4 37.0 34.0-38.5 24.5%* 1.9 22.0 7.0-57.8 41.8 1.7 41.1 29.3-62.5
10%/1 0(')83; 0.69* 0.06 0.67 0.65-0.72 0.95% 0.1 0.83 0.18-3.11 0.90% 0.14 0.69 0.14-3.53
Content of cytotoxic T cells (CD478* Lf)
% 264+13 33.8% 0.6 356 33.2-36.5 17.2% 1.2 17.0 8.0-36.0 24.6" 1.7 24.8 11.9-40.5
10%/1 0.60 +0.03 0.64 0.04 0.64 0.59-0.68 0.66 0.07 0.57 0.16-2.04 0.52° 0.06 0.52 0.06-0.96
Immunoregulatory index
u.o. 1.5+0.1 1.1 0.2 1.1 0.9-13 1.5 0.1 1.3 0.7-2.9 1.9% 0.2 1.7 0.7-3.7
Proliferative response of T-lymphocytes to PGA
% 577+17 587 5.4 60.0 23.3-78.0 58.2 1.8 61.2 21.3-83.0 61.0 1.2 62.0 38.7-81.0

Notes: * — the difference between the indicator and the reference is statistically verified (p < 0.05); * — the difference between the indicator and the group of
patients with controlled asthma is statistically confirmed (p < 0.05); © — the difference between the indicator and the group of patients with partially controlled

asthma is statistically confirmed (p < 0.05).
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patients with controlled asthma. At the same time, the
absolute content of these cells, on the contrary, was sig-
nificantly increased compared to the indicator of the
group of patients with controlled disease (respectively,
(0.95 £ 0.11) x 10? /1 and (0.69-0.06) x 10° /1, p < 0.05),
which is characteristic of the disruption of the adapta-
tion mechanisms. Low relative content of cytotoxic
T-cells in the group of patients with partial asthma con-
trol ((17.2 £ 1.2) %, p < 0.05) was not accompanied by
an adequate decrease in the absolute amount of this
subpopulation of lymphocytes. The increase in the
immunoregulatory index compared with this indicator
in the group of patients with controlled asthma did not
find statistical confirmation (1.5 + 0.1) and (1.1 + 0.2),
p > 0.05), but this trend was quite clear. There were no
differences in the T cell proliferative response to the
PGA (see table 3).

In the group of patients with uncontrolled asthma,
as in groups with controlled and partially controlled
asthma, there was also an increase in the absolute num-
ber of lymphocytes (corresponding to (3.02-0.22) x 10°
/1, p < 0.05), but it was significantly less clear (see table
2). The decrease in the relative content of pan-T cells
(CD3%19" Lf) was also significantly less pronounced
than in the groups of patients with controlled and par-
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tially controlled asthma((52.9 + 2.1) %, (36.6 * 4.1) %,
(37.4 £ 1.6) %, respectively, p < 0.05). No changes in the
absolute content of pan-T cells (CD3*19" Lf) were
observed: these indices did not differ from the reference
ones. In the group of patients with uncontrolled asthma,
changes in the relative and absolute number of T helper
were not observed (see table 3), but a statistically con-
firmed decrease in the absolute content of cytotoxic
T-lymphocytes was observed (up to (0.52-0.06) x 10° /1
as compared with (0.64 — 0.04) x 10°/1and (0.66 — 0.07)
x 10° / Lp < 0.05, respectively). This led to an increase in
the immunoregulatory index, which was significantly
higher than in the groups with controlled and partially
controlled asthma: respectively, (1.9-0.2) compared
with (1.1 £0.2), p<0.05and (1.5 +0.2), p < 0.05, respec-
tively. The revealed changes indicated a further failure
of the adaptive immunological mechanisms in patients
with asthma with a lack of its control. The proliferative
response of T-cells to the PGA, as in patients from the
other two groups, did not differ from the reference
Analysis of individual changes in the content of
leukocytes and lymphocytes in the blood of patients
with asthma with different control of the disease did
not reveal any validated differences between the
groups: in the majority (from 55.6 % to 75.9 % of

Table 4. The direction and frequency of changes in the parameters of T-immunity system in patients
with asthma with different disease control

Direction and frequency of changes in immunological parameters

Groups of surveyed Reduced Reference Increased
n n' % (M £+ m) n' | % (M = m) n' | % (M = m)
BA The content of leukocytes (10%/1)
controlled by 9 1 11.1£105 5 55.6+16.6 3 333+157
partially controlled 63 0 0.0 47 746 +5.5 16 254 +55
uncontrolled 58 3 52+29 44 759+56 1 19.0+£5.2
BA The content of lymphocytes (10%/1)
controlled by 9 1 11.1+£10.5 5 556 £16.6 3 333+157
partially controlled 63 0 0.0 43 68.3+5.9 20 31.7+59
uncontrolled 58 3 52+29 40 69.0 £ 6.1 15 259+538
BA T-cell content (CD3*19-Lf) 10%/I
controlled by 9 4 444 +16.6 3 333+157 2 222+139
partially controlled 57 21 36.8+6.4 25 439+6.6 12 211154
uncontrolled 58 20 345+6.2 22 379+6.4 16 27.6 £59
BA: Content of T-helper cells (CD4+8-Lf) 10%/I
controlled by 9 0 0,0 9 100,0 9 0
partially controlled 31 4 129+ 6.0 21 66.7 + 8.5% 6 204 +7.2¢
uncontrolled 24 1 42+4.1 19 79.2+83 4 166 £7.6
BA: Content of cytotoxic T cells (CD4-8*Lf) 107/I
controlled by 9 0 0.0 8 89.8+10.5 1 11.1+£105
partially controlled 31 9 29.0 £ 8.1# 15 48.4 + 9.0 7 226+75
uncontrolled 24 11 45.8 +10.2% 11 45.8 +10.2% 2 83+56
BA Immunoregulatory index (u.0.)
controlled by 9 4 44 +16.6 4 444 +16.6 1 11.1£10.5
partially controlled 31 17 548 +8.9 10 323+84 4 129 +£6.0
uncontrolled 24 9 37.5+9.9 9 37,5+£9.9 6 250+8.8
BA Proliferative response of T-lymphocytes to PGA (%)
controlled by 9 3 333+157 5 55.6 £ 16.6 1 11.1+£105
partially controlled 58 24 414+65 24 414+65 10 17.2+£5.0
uncontrolled 57 14 246 +5.7° 36 63.2 £ 6.4° 7 123+44

Notes: * — the difference between the indicator and the group of patients with controlled asthma is statistically confirmed (p < 0.05); © — the difference between
the indicator and the group of patients with partially controlled asthma is statistically confirmed (p < 0.05).
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cases), these indices did not differ from the reference
ones, their increase took place at each third and fifth
patient, and the decrease was recorded only in isolated
cases (table 4).

In the analysis of the directions and frequency of
changes in T-cell immune parameters (see table 4), it
was found that in controlled BA, the adaptive reduction
in the absolute content of pan-T cells occurred in 44.4 %
of cases, and their high content was found in 22.2 % of
patients. There was no change in the absolute number of
T-helper cells (CD4"8 lymphocytes) in any patient in
this group, and only in one case there was an increase in
the content of cytotoxic T-cells (CD4°8* Lf). However,
44.4 % of patients in this group determined a decrease in
immunoregulatory index, indicating an imbalance of
T-helper cells and cytotoxic T-cells in favor of the latter.

In the group of patients with partially controlled
asthma, there was no significant difference in the fre-
quency of changes in the content of pan-T cells com-
pared with the group of patients with controlled asthma,
at each fifth the T-helper population increased and in
29.0 % of patients in this group there was a decrease in
the absolute amount of cytotoxic T-lymphocytes, indi-
cating the depletion of adaptation mechanisms in these
patients (see table 4).

Adaptive reduction of IRI was registered in 54.8 %
of patients with partial control of asthma, and in the
remaining 45.2 % of cases this indicator was indicative
(32.3 %) and high (12.9 %) patients, which is a charac-
teristic manifestation of immunological maladaptation
in BA.

In the group of patients with uncontrolled asthma,
there was no difference in the frequency and direction of
change in the absolute number of pan-T cells compared
to the groups of patients with asthma with a controlled
and partially controlled course of this disease. The
decrease in T-helper content was noted only in one case
(4.2 %) and in 45.8 % there was a decrease in the abso-
lute amount of cytotoxic T-lymphocytes. The decrease
in IRI was established only in 37.5 % of patients with
uncontrolled asthma, 37.5 % of the deviation was not
within the reference range, and the increase of this indi-
cator was established in 25.0 % of patients in this group.

The suppression of the proliferative response of
T cells to the PGA was detected in 33.3 % of patients with
controlled asthma, in 41.4 % of patients with partial con-
trol of the disease, and only in 24.6 % of patients with
uncontrolled asthma, and in the remaining patients of
these groups (66.7 %, 58.6 % and 75.4 % respectively), the
proliferative response of T cells to the PGA was either
referential or even elevated. Given the powerful anti-in-
flammatory therapy that is used in patients with asthma
with poor disease control, such a low incidence rate of
T-cell proliferative response to PGA may be an indirect
indication of decreased lymphocyte susceptibility to glu-
cocorticosteroids (GCS) — steroid resistance, and can be
considered an indication for appropriate examination.

Thus, in the group of patients with controlled asth-
ma, minimal changes occurred in leucograms, which
were manifested by an increase in the absolute content
of lymphocytes. In this group, there was a decrease in
the relative content of pan-T cells (which was recorded

PROGNOSTIC CHANGES IN INDICATORS OF T-SYSTEM
OF IMMUNITY IN PATIENTS WITH BRONCHIAL ASTHMA
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Picture 1. Changes in T-immune system indexes in patients with bronchial asthma and their prognostic value.
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in 44.4 % of cases), mainly due to the T-helper subpop-
ulation and an increase in the relative content of cyto-
toxic T-lymphocytes, which did not lead to an increase
in the absolute content of these cells, however caused an
adaptive reduction of the immunoregulatory index in
patients in this group.

In the group of patients with partially controlled
asthma changes in leukograms were more pronounced
than in controlled cases. They were characterized by
leukocytosis and lymphocytosis. The reference and
increased absolute content of T-helper cells (CD48" Lf),
which was recorded in the vast majority of patients, a
decrease in the absolute content of cytotoxic T-cells and
an increase in IRI are signs of failure of adaptive immu-
nological mechanisms.

In the group of patients with uncontrolled asthma,
changes in leukograms were associated with an increase
in the absolute content of lymphocytes in each third
patient. A characteristic feature of the state of the T-cell
immunity was a statistically confirmed decrease in the
absolute content of cytotoxic T-lymphocytes (45.8 %),
which led to an increase in the immunoregulatory index
and indicated a further failure of the adaptive immuno-
logical mechanisms. Inhibition of the proliferative
response of T-lymphocytes to the mitogen in this group
was observed only in 24.6 % of patients, which, given the
strong therapy of patients, may be an indirect indication
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of a decrease in the sensitivity of lymphocytes to GCS in
2/3 of patients with uncontrolled asthma.

Conclusion. Thus, individualized changes in the
parameters of the T-cell immunity (according to the
data of the general immunogram) can be used to predict
the controlled or uncontrolled course of bronchial asth-
ma in patients with this disease (Fig. 1):

1. In determining the reduced or reference absolute
content of pan-T cells, reduced absolute content of
T-helper cells, increased absolute amount of cytotoxic
T-lymphocytes, reduction of immunoregulatory index
and inhibition of T-cell proliferative response to phyto-
haemagglutinin, it is possible to predict disease control
and a good response to therapy with glucocorticosteroids.

2. In determining the elevated absolute pan-T cell
content, the reference or elevated absolute T-helper
content, the reference or reduced absolute number of
cytotoxic T-lymphocytes, the elevated immunoregulato-
ry index, and the reference or elevated T-cell prolifera-
tive response to phytohaemagglutinin, one can predict
uncontrolled bronchial asthma and probable resistance
to glucocorticosteroids, which may cause inadequate
efficiency in their use.

These approaches allow you to preview the treat-
ment regimen of these patients and prevent their loss of
control over the disease.
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