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THE EFFECT OF ANTIOXIDANT THERAPY ON
THE CHANGES OF CLINICAL AND LABORATORY
PARAMETERS IN ALCOHOL DRINKERS WITH
PULMONARY TUBERCULOSIS

Objective. Determination of the effect of antioxidants on
clinical and laboratory parameters in alcohol drinkers with
infiltrative newly-diagnosed pulmonary tuberculosis (PTB).

Materials and Methods. 109 patients with newly-diagnosed
PTB were examined. All patients underwent a comprehensive
medical examination, immunological blood tests, determination
of the parameters of the oxidative stress-antioxidant defense
system. Patients were divided into three main groups, depending
on the level of alcohol consumption. Patients in each of the
three groups were further divided into two subgroups depending
on the treatment regimen. Statistical analysis was performed
using the STATISTICA program.

Results. In patients who received standard therapy,
increased alcohol consumption was associated with a decrease
in the positive changes of the majority of inflammation and
immune status indicators. This trend, in particular, was observed
with regard to the progress of the decay cavities closure,
persistence of cough complaints, changes in indicators of the
immune-inflammatory (CRP, CD8+, CD4/CD8, PAMW, IPC)
and oxidative status (SOD, GPX) (p < 0.05). After the
antioxidants had been added, the best improvement of immune-
inflammatory and oxidative status was observed in group 2 (p <
0.05). Additional antioxidant therapy in patients with newly-
diagnosed PTB, regardless of alcohol consumption, contributed
to better positive dynamics of cellular immunity, oxidative
stress, and endogenous intoxication.

Conclusions. The addition of antioxidant drugs to the
standard therapy of patients with newly-diagnosed PTB was
accompanied by improved clinical and radiological, oxidative
and immune-inflammatory parameters. Antioxidant therapy in
such patients, regardless of the initial level of alcohol
consumption, promoted better positive dynamics of phagocytic
and enzymatic activity of neutrophils, oxidative stress, and
endogenous intoxication. The best changes in immune-
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inflammatory and oxidative status among patients taking
antioxidants were observed in those who took alcohol at a
health-threatening level.

Keywords: tuberculosis, alcohol consumption, antioxidants,
immunity, oxidative stress.
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BIJIMB AHTUOKCHUJIAHTHOI TEPAIIII HA JTUHAMIKY
KJIJIHIYHUX TA  JIABOPATOPHUX ITOKA3HHUKIB
Y XBOPUX HA TYBEPKYJIbO3 JIETEHb, B KUBAIOUNX
AJIKOTI'OJIb

Merta. BisHaueHHs BIUIMBY aHTHOKCHIAHTIB Ha KJIiHIYHI Ta J1a0o-
paTopHi NMOKa3sHUKH y XBOPHX, IO BXKHBAIOTH aJKOTOJb, i3 BIEpIIE
JIIarHOCTOBaHUM iHQUTBTPaTUBHUM TyOepKymbo30M JiereHs (BATHII).

Marepianu Tta merogu. OOctexkeHo 109 XBOpHX YONOBIKIB 3
BATBJI. YciM nanieHTaM MpOBECHE KOMIUICKCHE OOCTEKEHHS, iMYy-
HOJIOTIYHI JOCTIDKEHHS KPOBIi, BU3HAUCHHS MAPAMETPIB CUCTEMHU OK-
CHUIIATUBHHUIA CTPEC—AHTHOKCHIAHTHHUM 3axuCT. [laIlieHTiB, 3aJekKHO
BiJl PiBHS B)KMBAHHS AQJKOTOJIIO, TOAIJICHO HAa TPH OCHOBHI TIPYITH.
XBOpi KOXKHOI 3 TPhOX IPYH AOJATKOBO PO3JICHI Ha JABI MIATPYIH
3aJISKHO BiJ cXeMH JiKyBaHHS. CTaTHCTHYHHMI aHaJi3 IPOBEICHO 3a
nonomororo nporpamu STATISTICA.

PesysabTaTn. IlamienTy, sKi OTpUMYBaJIM CTaHAApTHY TEpamilo,
Tpy 30UTBIIEHH] PiBHS CIIOXKHUBAHHS AJKOTOJIIO MM 3MEHIICHHS TO-
3UTHBHOI TWHAMIKHU MIEPEBaYKHOI OLTBIIOCTI TOKA3HHUKIB 3alaJICHHS Ta
IMyHHOrO craTycy. Taka TeHIeHIlisl, 30KpeMa, CrocTepiraiacs y au-
HaMilli 3aKPUTTS MOPOXKHHUH PO3May, 30epe)KeHHI CKapr Ha Kalllellb,
3MiHI OKa3HKKIB imyHo3anansHoro (CPb, CD8+, CD4/CDS, I[ICMM,
13®) Ta okucuoro crarycis (COM, GPX) (p < 0,05). IIpu monasanHi
AQHTHOKCH/IAHTIB Kpallla AMHAMiKa TOKAa3HHKIB IMyHO3alaJlbHOTO Ta
OKHCHOTO CTaTyciB croctepiranack y rpymi 2 (p < 0,05). Jomarkosa
Teparis aHTHOKCHIaHTamMu y xBopux Ha BJITBJI, He3anexHo Bif piB-
HS BKMBAHHS QJIKOTONIO, CIIPHSIIA KPAIIiil MO3UTUBHIA JHHAMIII TMO-
Ka3HUKIB KIITHHHOTO IMYHITETY, OKHCHOTO CTpEeCy Ta EHIOTEHHOI
IHTOKCHKAIi.

BucHoBkH. BriiroueHHS aHTHOKCHIAHTHUX MPENapaTiB 0 CXEMHU
cranmaptHoi Tepamii xBopux BATBJI cynpoBoKyIOTECS MOMIMIIIEH-
HSAM KJIiHIKO-PEHTT€HONOTIYHIX, OKHUCIIOBAJIBHMX 1 IMyHO3aMaJbHUX
napametpiB. Teparmis aHTHOKCUJIAHTAMH y TAKUX XBOPHUX, HE3aJIEIKHO
BiJl BUXiJTHOTO PiBHS BXKWBAaHHS QJIKOTOJIO, CTIPHSI€E KpAIliif TTO3UTHB-
HI JUHaMIIl MMOKa3HUKIB (haronurapHoi Ta (hepMEHTATHBHOI aKTHUB-
HOCTI HEWTpOo(iNIiB, OKUCHOTO CTpeCy Ta EHJOTCHHOI IHTOKCHKAILi.
Haiikpama nuHamika iMyHO3aIlaJIbHOTO Ta OKHCHOTO CTaTYCIiB cepen
MAL€HTIB, SKi OTPUMYBAJIN aHTUOKCHIAHTH, CIIOCTEpiranach y narie-
HTIB, 5IKi BXXMBAJIM aJIKOTOJIb Ha 3arpO3JIMBOMY 3/10POB IO PiBHI.

Kuarw4oBi ciaoBa: TyOepKynbp03, BYKMBAHHS alKOTOJIO, aHTHO-
KCUJAHTH, IMyHITET, OKCUJJATUBHUMA CTpPEC.
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INTRODUCTION / BCTYII

Pathogenetic therapy is an important step in the
comprehensive treatment of tuberculosis. It is
designed to accelerate the reversal of inflammation,
restore an adequate immune response, strengthen
reparative processes in the body, prevent the
formation of severe residual changes, as well as
prevent adverse toxic reactions to anti-TB drugs
and maintain continuity of treatment [1, 2]. The
administration of pathogenetic therapy should be
based on the results of a comprehensive analysis of
the patient's condition, which takes into account the
clinical and radiological form of tuberculosis,
features of clinical course and pathomorphosis,
depending on the immune system, free radical
oxidation and antioxidant defense, metabolism and
energy.

An important factor in the treatment of
tuberculosis is restoring the regular activity of the
monocyte-macrophage system; its functional failure
leads to disorders of tuberculosis granuloma
formation, elimination of mycobacteria and the
progression of the tuberculosis process. No less
important in the pathogenetic therapy of
tuberculosis is the restoration of an adequate
prooxidative and antioxidant processes balance.
Free radical oxidation, leading to the formation of
reactive oxygen species (ROS), is a protective
mechanism aimed at destroying mycobacteria. ROS
are involved in bioenergetic processes, homeostasis
maintenance, oxidation and detoxification of
exogenous and endogenous compounds and are
able to influence immune responses.

However, Mycobacteria tuberculosis possesses
a unique system of enzymatic antioxidant
protection, which in combination with antioxidant
factors of the cell wall, makes them very resistant to
bactericidal radical factors generated by phagocytic
cells of the macroorganism. The prevalence of
prooxidation over antioxidant defense, provided by
the activity of intracellular enzymes — superoxide

dismutase, catalase, enzymes of the redox system of
glutathione, can lead to the formation of severe
tuberculosis with pronounced necrotic phenomena
of tissues, accompanied by the formation of decay
cavities and massive bacterial excretion [3-7].

Objective. The objective of our study was to
determine the effect of antioxidant drugs, added to
standard therapy during the intensive phase of
treatment, on the clinical and laboratory parameters
of alcohol-consuming patients with infiltrative
newly-diagnosed pulmonary tuberculosis (PTB).

Materials and methods. In order to achieve the
goal of the study, 109 male patients aged 20 to 50
years with an infiltrative form of newly-diagnosed
PTB were examined. The median age was 37.00
years. All patients underwent a comprehensive
general clinical, instrumental, and laboratory
examination: history collection, determination of
anthropometric characteristics and objective status
of the patient, sputum examination, X-ray
examination, assessment of alcohol consumption,
clinical, biochemical and immunological blood tests,
determination of parameters of the system "oxidative
stress-antioxidant defense" (OS-AOD), evaluation of
phagocytic activity of neutrophilic granulocytes.

The diagnosis of newly-diagnosed PTB was
verified in accordance with the recommendations of
the Order of the Ministry of Health of Ukraine dated
25.02.2020 Ne 530 "On Approval of Health
Standards for Tuberculosis”. The Alcohol Use
Disorders Identification Test (AUDIT) was used to
assess alcohol consumption.

All studies were conducted in accordance with
the Declaration of Helsinki. The principle of
voluntary participation of the respondents in the
study was observed: the patients were informed
about their right to refuse to participate, and in case
of obtaining consent, the study participants were
guaranteed complete anonymity.

Among the examined patients, three groups of
patients were formed depending on the level of
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alcohol consumption: group 1 (n = 34) — patients
with newly-diagnosed PTB and low alcohol
consumption (07 points on the AUDIT test), group
2 (n = 44) — patients who consumed alcohol with a
health risk (8-15 points), group 3 (h = 31) —
patients who abused alcohol or had a possible
alcohol addiction (> 16 points).

According to the study design, patients in each
of the three groups were divided into two subgroups
depending on the treatment regimen (Trl and Tr2),
which were administered for 2 months of the
intensive phase of anti-TB therapy. Subgroup Trl
included patients receiving standard therapy
(isoniazid + rifampicin + pyrazinamide +
ethambutol). Patients of subgroup Tr2, additionally
to standard therapy, received antioxidant drugs
according to the developed scheme: preparations of
selenium and vitamin E in doses of 250 mg and 200
mg, respectively, once a day. Treatment subgroups
were matched for age, the number of patients with
bacterial excretion by smear, the prevalence of
tuberculosis and the number of cases with
destructive processes in the lungs.

Statistical analysis was performed using the
software package Excel for Windows and
STATISTICA. Methods of parametric and
nonparametric statistics were used. The normality
of the distribution of quantitative indicators was
assessed using the Kolmogorov—Smirnov criterion.

Evaluation of the treatment effectiveness was
performed in a comparative analysis of the median
percentage of the dynamics of indicators after
treatment in each group. The Mann—Whitney test
was used to compare the main parameters of the
groups. For all types of analysis, the critical
significance level for the statistical criteria was 0.05.

Results. A comparative analysis of the clinical
and laboratory parameters changes was performed
between groups of patients with different levels of
alcohol consumption to assess the change in
indicators in clinical groups, depending on the
therapy received. The comparative analysis was
performed separately among individuals receiving
standard therapy and patients receiving additional
antioxidants.

Analysis of the radiological picture among the
comparison groups depending on the received
therapy showed that patients of subgroup Trl, who
consumed alcohol at low levels, had significantly
more cases of decay cavities closure after two
months of treatment compared with groups 2 and 3
(p = 0.02). There was no statistically significant
difference in the number of decay cavities closure
between subgroups Trl of groups 2 and 3 (p =
0.07). In contrast, in the subgroup of treatment Tr2,
the picture differed: in groups 1 and 2, there was a
100% progression of closure of the decay cavities,
and in group 3, this value equaled 66.7% (Figure 1).
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Figure 1 — The percentage of the decay cavities closure among groups of patients depending on the therapy

received after two months of treatment

When comparing groups on the basis of the
cessation of bacterial excretion, no statistically
significant differences were found in both subgroup of
treatment. At the same time, in patients with low and
health-threatening levels of alcohol consumption,
bacterial excretion was observed in 100% of cases,

and in patients who abuse alcohol, bacterial excretion
was detected in 86.67% of cases (p > 0.05).

The analysis of the persistence of complaints
after two months of treatment revealed that in
subgroup Trl in group 1, patients had significantly
fewer cough and sputum complaints than in groups
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2 and 3 (p < 0.01). The genesis of the onset and
persistence of these complaints during the treatment
may not be related to the tuberculosis process, as
patients in groups 2 and 3 smoked statistically more
often than in group 1 (p < 0.05).

Among patients receiving the standard treatment
regimen, the best increase in BMI was recorded in
group 2 (1.70%). The dynamics of weight gain in
this group was 1.42 times higher than in group 3
(p = 0.56) and 1.72 times higher than in patients of
group 1 (p < 0.01). In patients who received
additional antioxidants, the best indicators of BMI
dynamics were determined in group 3 (2.30%),
which is 1.35 times higher than in group 2 (p =
0.05) and 2.32 times more, compared with group 1
(p <0.01).

A comparative analysis of changes in immune-
inflammatory status in groups of patients receiving
standard therapy found that the best positive
dynamics in the predominant number of indicators
had patients in group 1.

The dynamics of CRP levels, peptides of
average molecular weight (PAMW) and the result
of nitro blue tetrazolium reduction test spontaneous
(NBTsp) in this group were significantly higher
than in patients of groups 2 and 3 (p < 0.05). It was
also determined that in group 3, compared to the
first two groups, patients had worse dynamics of
recovery of CD8, immune-regulatory ratio,
phagocytosis completion index (PCI), average
cytochemical coefficient both spontaneous and
stimulated (ACC (sp) and ACC (st)) (p < 0.05).

The effect of standard TB therapy on the OS-
AOD system indicators, as a whole, had a positive
effect in all three study groups. Patients who
consumed low levels of alcohol had better positive
changes in all parameters of antioxidant defense,
but a significant difference was observed only in
the intensity of the changes of superoxide
dismutase (SOD), compared to groups 2 and 3 (p =
0.03), and glutathione peroxidase (GPX), compared
to group 3 (p = 0.02). There were no statistical
differences between clinical groups in the indicators
of oxidative stress.

Patients, who received additional antioxidant
therapy, after intensive phase treatment also
showed positive dynamics of inflammatory and
immune status. However, in this cohort, the best
effect after 2 months of treatment was determined
in the group of patients who drank alcohol with a
health risk. At the same time, there was a leveling
of the difference in the dynamics of indicators
between the groups of patients who consumed

alcohol at a low level and alcohol abusers. Patients
in group 3 had better dynamics of erythrocyte
sedimentation rate (ESR). The percentage of
dynamics in this group was 1.38 and 1.35 times
higher, respectively, than in patients of groups 1
and 2 (p < 0.03). Also in group 3 there was a better
growth of IPC compared to the first two groups (p <
0.05). The decrease in the level of PAMW in the
blood was most significant in group 2 when
compared to other groups (p < 0.02). Among
patients with low alcohol consumption, the smallest
increase in ACC (st) was observed: 1.31 and 1.30
times lower, respectively, than in groups 2 and 3
(p< 0.01). According to other indicators of
immune-inflammatory  status, no  significant
differences between the groups were found.

A comparative analysis of oxidative status in
patients receiving additional antioxidants showed
that the best positive dynamics was demonstrated
by patients in group 2. There were no significant
differences in the indicators of the antioxidant
defense system between groups, but the decrease in
oxidative stress in group 2 was statistically higher
than in other clinical groups (p < 0.02), indicating a
better response of patients in this group to the
addition of pathogenetic therapy. The lack of a
significant difference in the intensity of the dynamics
of indicators between groups 1 and 3 is also positive,
because we can assume that individuals who had the
greatest imbalance of OS-AOD system before
treatment (group 3) still responded to treatment,
compared with patients having the slightest
disturbances in oxidative status (group 1).

To determine the effect of antioxidant therapy
on the effectiveness of treatment and the dynamics
of clinical and laboratory parameters in patients
with newly-diagnosed PTB, regardless of the initial
level of alcohol consumption, two general cohorts
were formed among the studied patients on the
basis of the received therapy. The Trl cohort (n =
57) consisted of patients receiving standard TB
therapy, and the Tr2 cohort (n = 52) included
patients taking additional antioxidants.

The BMI increase in group Tr2 was
significantly higher than in group Trl (p = 0.04).
On the basis of the decay cavities closure, there was
a rather significant trend, in which this indicator
was almost significantly higher in the Tr2 group. In
group Trl in control radiography after the intensive
phase of treatment, signs of lung tissue destruction
remained in 13 people, and in group Tr2 - only in 5
patients (p = 0.0567) (Figure 2).




Hrek I, Kochuieva M, Psarova V, Kochuiev H, Rohozhyn A

EUMJ, 2022;10(3): 259-267

100

80

60

40

No lung destruction (p=0,04), %

B Treatment 1 NTreatment 2

1,6
1,4
1.2

0,8
0,6
0,4
0,2

B Treatment 1 Treatment 2

Figure 2 — The level of the decay cavities closure and the dynamics of BMI in the generalized groups
depending on the therapy received after two months of treatment

Comparative analysis of the dynamics of
complaints, other general clinical and radiological
data, QOL indicators and sputum studies between
these groups did not reveal statistically significant
differences (p > 0.05).

A comparative analysis of inflammatory,
immunological and oxidative profiles revealed that
patients who received antioxidant therapy, in general,
had more significant positive changes in the vast
majority of parameters. The dynamics of CRP level in
group Tr2 was 1.57 times higher compared to group

Trl (p < 0.01). The reduction in blood PAMW levels
among patients taking antioxidants was 1.71 times
higher than in patients receiving standard therapy.

Indicators of enzymatic activity of granulocytic
neutrophils during treatment also had a more
pronounced positive trend among patients taking
antioxidants. The dynamics of the IPC, NBT sp, NBT
st levels, phagocytosis stimulation index (PSI),
ACCsp and ACCst were higher in group Tr2 relative
to group Trl, respectively, in 1.75, 1.61, 1.76, 1.81,
1.42 and 1.91 times (p < 0.01) (Figure 3).

zTrl mTr2 %Trl mTr2 zTrl mTr2
10 8.39 10 : o 10 833
8 8 2 8
6 4,78 6 4,68 6 4,73
4 % 4 7 4 Z
2 / 2 / 2 /
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- 8 8
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1 % 4,39
0,65 i // : oy
0.5 % 5 / 5 /

SIP (p=0,01), %

ACC (st) (p<0,01), %

ACC (sp) (p<0,01), %

Figure 3 — Dynamics of phagocytic and enzymatic activity of phagocytes in groups depending on the
received therapy after two months of treatment (IPC — index of phagocytosis completeness, NBT (sp, st) —
nitroblue tetrazolium test (spontaneous, stimulated), SIP — stimulation index of phagocytosis, ACC (sp, st) —
average cytochemical coefficient (spontaneous, stimulated))
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A similar picture was observed in the change of
the levels of parameters of the OS-AOD system. The
change in AOD indicators between groups was
generally positive and had no statistically significant
differences, but the decrease in OS parameters in
group Trl was significantly less intense compared to
group Tr2. The decrease in the level of diene

conjugates (DC) in the blood among patients of
group Tr2 was 1.77 times higher, the reactive
substances of thiobarbituric acid (TBA-RS) — 1.85
times, NO3 — 2.06 times and NO2 — 1.55 times,
compared with patients receiving standard anti-TB
therapy (p < 0.01) (Figure 4).

%Trl mTr2 zTrl mTr2 %wTrl mTr2
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g 7.06 g 7.62 g 7,74
6 6 6
4 3,78 ” 4 3,79
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N . .
DC (p<0,01), % TBA-RS (p<0,01), % NO3 (p<0,01), %
%zTrl mTr2
0
: 8,02
8
6
4

o

NO2 (p<0,01), %

Figure 4 — Indicators of oxidative stress in general groups depending on the received therapy after two
months of treatment (DC — diene conjugates, TBA-RS — thiobarbituric acid-reactive substances)

Discussion. Summarizing the results of a
comparative analysis of patients with newly-
diagnosed PTB and different levels of alcohol
consumption, depending on the therapy, we saw
that among patients who had standard therapy, the
positive changes of the vast majority of indicators
decreased along with the increased alcohol
consumption,. This trend, in particular, was
observed in the progression of decay cavities
closure, persistence of cough complaints, changes
in immune-inflammatory (CRP, CD8+, CD4/CD8,
PAMW, IPC) and oxidative status (SOD, GPX).

After antioxidants had been added to the
treatment regimen for 2 months, the best
improvement of immune-inflammatory  and
oxidative status was observed in group 2. Also, a
comparative analysis between groups 1 and 3
showed that antioxidant therapy had a significant
positive effect on patients who abused alcohol.
There was no significant difference found in almost
all parameters among these groups. Moreover, the
dynamics of IPC and ACC (st) in group 3 was
significantly better compared to group 1 (p <0.01).

After analyzing the comparative analysis data, it
can be noted that additional antioxidant therapy
during intensive phase treatment in patients with
newly-diagnosed PTB, regardless of the initial level
of alcohol consumption, contributed to better
positive dynamics of cellular immunity, including
phagocytic and enzymatic activity of neutrophils,
oxidative stress and endogenous intoxication
(PAMW, CRP).

Limitations of the study. The presented study
fragment aimed to conduct a comparative
characteristic  analysis of the additional
pathogenetic therapy with antioxidants during the
intensive phase of treatment and its effectiveness on
the clinical and laboratory status of patients with
newly-diagnosed TB who drink alcohol. However,
our study highlighted changes mainly from the
cellular part of the immune system. The plan of
further research aims to study the reaction of
indicators of the humoral immunity to addition of
antioxidants in patients with newly-diagnosed PTB
in the conditions of alcohol consumption.
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CONCLUSIONS / BACHOBKH in cellular immunity, including phagocytic and
enzymatic activity of neutrophils, oxidative stress,
and endogenous intoxication. A comparative
analysis of the changes in the studied indicators in
the groups of patients with different levels of
alcohol consumption revealed that the best
improvement  of immune-inflammatory  and
oxidative status among the patients with
administrated antioxidants was observed in patients
who consumed alcohol at a dangerous level.

Inclusion of selenium and vitamin E in daily
doses of 100 mg and 200 mg in the standard
therapy scheme for patients with newly-diagnosed
PTB for 2 months of intensive phase treatment is
accompanied by improvement of clinical and
radiological, oxidative and immune-inflammatory
parameters. Additional antioxidant therapy in such
patients, regardless of the initial level of alcohol
consumption, contributed to better positive changes
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