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INDICATORS OF CLINICAL, RADIOLOGICAL, AND
LABORATORY STATUS IN MALE PATIENTS WITH NEWLY
DIAGNOSED INFILTRATIVE PULMONARY TUBERCULOSIS

Introduction. In Ukraine, despite the free medical care in the field of
tuberculosis, the effectiveness of tuberculosis treatment does not meet
WHO standards. With the lack of resistance of Mycobacterium
tuberculosis to the first-line anti-TB agents, the desired improvement
in clinical and radiological results in the first 2 months of treatment is
not always possible to achieve. The causes of the poor efficiency
remain unknown and require detailed study.

The objective was to study clinical, radiological, and laboratory
data of male inpatients with newly diagnosed infiltrative pulmonary
tuberculosis at the beginning of treatment.

Materials and Methods. 133 men with newly diagnosed
infiltrative pulmonary tuberculosis sensitive to the first-line anti-TB
agents were examined. The data of clinical, radiological, and
laboratory parameters were studied; immunological parameters of
IL-4, IL-10, IFN-y, and data of phagocytic activity of neutrophils were
additionally examined. All patients were tested for anxiety and
depressive disorders using the State-Trait Anxiety Inventory and Beck
Depression Inventory.

Results. It was found that at the beginning of treatment, patients
with pulmonary destruction cavities had a 2.7-fold higher incidence of
intensive bacterial excretion and a 1.6-fold reduction in IFN-y levels as
compared with patients without lung tissue destruction. Men with an
extended infiltrative process in the lungs presented with fever and
symptoms of intoxication more than 2.5 times more often, with cough
— more than 4 times more often, with a history of weight loss — more
than 2.9 times more often, with Mycobacterium tuberculosis detected
by microscopy — more than 6.2 times more often vs. men with a limited
process in the lungs.

Conclusions. Patients with newly diagnosed infiltrative pulmonary
tuberculosis who had destructive changes in lung tissue and a
significant extension of the pathological process were characterized by
more pronounced clinical manifestations, intoxication, activation of
systemic inflammatory response factors, decreased activity of the
cellular immune system, and psychological disorders.

Keywords: newly diagnosed pulmonary tuberculosis, infiltrative
tuberculosis, clinical data, laboratory data, symptoms, bacterial
excretion.
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Pe3rome IMOKA3HUKHN KUIIHIKO-PEHTTEHOJIOT'TYHOI'O TA
Bacuis B. Kymmnip JABOPATOPHOI'O CTATYCY Y XBOPHUX YOJOBIUOI
ORCID:0000-0002-0545-6838 CTATI 3 BIEPHIE BUSIBJIEHUM IH®IJIBTPATUBHUM

kagpeopa muziampii, nynemono- ~ 1YBEP KYJbO30OM JIETEHb

a0eii ma cimeiinoi meouyutu Xap- Beryn. B Vkpaimi, npu HasBHOCTI 0€3KOINTOBHOI MEIWIIMHH B

coepi drusziaTpii, eeKTUBHICTH JIIKyBaHHS TyOepKyJIb03y HE JOCSTaE
nocraBieHnx BOO3 wHopm. Ilpum BinCyTHOCTI PE3UCTEHTHOCTI
MikoOakTepii TyOepkyiabo3y 10 | psgy npoTuTyOepKynbo3HUX
npenapaTtiB - He 3aBXIM BIA€ThCS JOCATTH OakaHOl KIIIHIKO-

Ki6cbKoi MeOuuHoi akademii nicis-
ounnomuoi oceimu, M. Xapkis,
Ykpaina,
Kkagedpa 3azanbHOi ma KAHIYHOT
IMyHonozii ma anepeonozii Meous-  peprrenonoriunoi AMHAMiKH 3a Tepii 2 MicAwi MikyBaHHSA. [IpHaHHM
H020  pakyabmeny XapKiscvkozo  yyapyoi e(EKTUBHOCTI JAHOTO MPOLECY 3ATUIIAOTHCS BIIKPUTHMH Ta
HNOTPEOYIOTh NETATEHOTO BUBYCHHS.

Meto1o podoTu OyII0 ZOCTIHKEHHS KIiHIKO-PEHTTCHONOTIYHUX Ta
Ja0OpaTOPHUX IOKA3HUKIB XBOPHX Ha BIEpLIC JAiarHOCTOBAHUIA

iHQITBTPAaTUBHUHN TyOCpKYIh03 JIETCHP HA €Talli MOYaTKy JIIKYBaHHS B

HAYIOHANbHO20 YHigepcumemy
im. B. H. Kapasina, m. Xapxis,
Ykpaina

yMOBax CTalllOHapYy.

Marepiasn Ta metoau. byno obcrexxero 133 donoBiku i3 Briepie
JIarHOCTOBaHUM  1H(QIIBTPATUBHUM  TYOEpKYyJlIbO30M  JIETeHb  3i
30epexeHo0  YyTIMBICTIO 10 | psgy nOpoTuTyOepKyJIbO3HHX
mpemapaTiB. BuBYeHO JaHI KIIHIYHHX, PCEHTTCHOJOTIYHUX Ta
71a00paTOpPHUX TIOKA3HHUKIB, OJAaTKOBO MPOBOJMIOCE OOCTE)KEHHS
imyHONOTiuHMX  mapametpis  IL-4, IL-10, ¢-INF Tta mammx
(haronmTapHOi AKTUBHOCTI HEUTpodimiB. YCi MamieHTH MpoHILIH
TECTYBaHHA JUIS BHU3HAYCHHS TPHUBOXKHO-ICTPECHBHUX PpO3NIAIiB 3a
JIOTIOMOT OO0 ONUTyBanbHUKIB Crintbeprepa-Xanina ta beka.

PesyabTaTH JochaimkeHHsi. BcTaHOBIEHO, IO Ha IOYATKy
JIKyBaHHS MalliEHTH 3 MOPOXXHMHAMH PO3Maay B JIETEHSIX Maju B 2,7
pasiB OijbIly YaCTOTYy MACHBHOTO OAaKTEPIOBUIIICHHS Ta 3HIKCHHSI
piBus y-INF y 1,6 pasiB y mnopiBHSHHI 3 XBOpHMH 0e3 JecTpyKuil
JlereHeBoi TKaHWHHU. Y YOJIOBIKIB 3 MOLIMPEHUM 1H(UIBTpATHBHUM
NPOIIECOM Yy JIET€HSAX II/IBHIIEHHS TEMIIepaTypu Ta CHMITOMH
IHTOKCHKAIIT BiAMIYaCs YacTime HiX y 2,5 pa3u, Kamelb — JacTime
HiX y 4 pa3u, BTpaTa Barum B aHaMmHe3l — dacTime HiX y 2,9 pasmy,
BUSBIICHHS MiKOOakTepili TyOepKyIh03y METOIOM MIKpOCKOmii —
gacTilme HiX y 6,2 pa3u MPOTH YOJIOBIKIB 3 OOMEKEHHM IIPOIIECOM B
JIeTeHSIX.

BucHoBKkm. TTamieatn 3 BHEpIIIE I1arHOCTOBAHUM
iHQITBPTPaTUBHUM TYOEpKyIhO30M JIETEHB, SIKIi MAalOTh IECTPYKTHUBHI
3MiHM B JIETEHEBi TKaHMHI Ta 3HAa4yHy PO3MOBCIOKEHICTh
MATOJIOTIYHOTO TPOIECY XapaKTepH3YIOThCA OUIBII  BHpPAKCHUM
CTYNEHEM IHTOKCHKalii, KIIHIYHUM HpOSIBOM, aKTHBAaIi€l0 (haKTOpiB
CHCTEMHOI 3amajibHOl BiAMOBIMi, 3HUXKECHHSIM aKTHBHOCTI KIITHHHOL
JIAHKM IMYHITETY Ta HOPYIIEHHSIMH IICUXOJIOTIYHOTO CTaHy.

KarwudoBi caoBa: Brepuie BHSBICHHH TyOEpKyJbO3 JIETEHb,
iHOIBTpaTUBHUHA TyOepKyNb03, KIiHIUHI JAaHi, jabopaTopHi naHi,
CUMITOMAaTHKa, OaKTePiOBUIIICHHS.
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Introduction/Beryn

The global issue of tuberculosis, which has been
challenging humanity for millennia, remains
relevant today. In the structure of causes of
infectious disease deaths, tuberculosis has ranked
first for a long time [1] and is estimated to hold this
position for the next few years [2, 3].

Even though patients stay at the hospital and
take medications constantly, it is not always
possible to achieve the 85% treatment effectiveness
rate recommended by the WHO [4]. That is why
improving the effectiveness of pulmonary
tuberculosis treatment is a goal of paramount
importance in the modern tuberculosis service.

Infiltrative pulmonary tuberculosis is more
common than other clinical variants [5] and
correlates with a high risk of developing destruction
cavities, which are closely associated with bacterial
excretion and are an indication for surgery in case
of ineffective conservative therapy [6]. Due to the
predominance of the exudative type of
inflammatory process and the lack of reparative
fibrosis in the areas of specific involvement of the
lung tissue, the risk of unfavorable course of
pulmonary tuberculosis increases [7].

Prolonged hospital stay, stigmatization of the
disease, alcohol and drug abuse, smoking, lack of
social and material support, drug-induced side
effects, and intoxication play a significant role in
the prolongation of the pathological process [8, 9].
In case of slow improvement in clinical and
radiological study results, persisting bacterial
excretion or serious adverse reactions to etiotropic
therapy, the duration of the intensive phase of
treatment (IP) may be extended to 90 doses by the
decision of the Central Medical Advisory
Committee (CMAC). Due to the prolongation of IP,
the state bears additional expenses, and the patient
is exposed to additional psychological pressure
[10]. The need to prolong IP is usually justified and
aimed at improving the effectiveness of treatment.

Due to innovations in the health care domain,
changes in socio-economic standards and trends in

attitude towards health, the current clinical and
radiological picture of tuberculosis has undergone
significant changes [11]. That is why a detailed
study of these parameters at the stage of
hospitalization allows us to identify modern
features of the tuberculosis process.

Objective. The study of clinical, radiological,
and laboratory data of male patients with newly
diagnosed infiltrative pulmonary tuberculosis at the
beginning of treatment.

Materials and Methods

The research was carried out in 2019-2021 at
the Municipal Non-Profit Enterprise of the Kharkiv
Regional Council "Regional TB Dispensary No. 1".
133 patients with newly diagnosed infiltrative
pulmonary tuberculosis (ND IPTb) were selected
for the study.

Inclusion criteria were: male sex, ND IPTb,
bacterial excretion confirmed by sputum culture,
susceptibility of Mycobacterium  tuberculosis
(MBT) to first-line anti-TB agents.

Exclusion criteria were: a history of drug abuse;
refused treatment; other radiological forms of
pulmonary tuberculosis; acute emergencies; acute
inflammatory diseases of nontuberculous origin;
chronic diseases, i.e. hepatitis, HIV, chronic
obstructive pulmonary disease (COPD), bronchial
asthma (BA), cardiovascular diseases, diabetes
mellitus, cancer, autoimmune, systemic and mental
diseases.

At the baseline, all patients had a chest X-ray
and sputum culture analysis to determine the
presence of MBT in accordance with the current
order of medical care for patients with tuberculosis
[12, 13]. Standard laboratory tests were also
performed: complete blood count, urine analysis,
and blood chemistry.

Additionally, the level of cytokines (IL-4,
IL-10, IFN- y) in blood serum was assayed by
three-site  solid-phase sandwich ELISA using
corresponding anti-1L-4, anti-IL-10 and anti-IFN-y
monoclonal antibodies (ZAO Vector-Best, Russian
Federation); ceruloplasmin (CP) level — by Ravin
method, and haptoglobin level — by reaction with
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rivanol using standard reagent kits (PrAT Reagent,
Ukraine).

Standardized self-assessment scales
(questionnaires) were used to assess patients'
anxiety and depression. These questionnaires can
be used by general practitioners without psychiatrist
involvement and do not require special training.
The anxiety reactions of the respondents were
determined using the State-Trait Anxiety Inventory.
The patient's distress was evaluated using Beck
Depression Inventory (BDI) [14].

The study was conducted in accordance with the
requirements of Good Clinical Practice, the Council
of Europe Convention on Human Rights and
Biomedicine, the Declaration of Helsinki of the
World Medical Association and approved by the
local Ethics Commission of the Kharkiv Medical
Academy of Postgraduate Education (Minutes
No. 3 dated 12.10.2021). All patients gave their
informed consent to participate in the study.

Statistical data were analyzed using the
Statistica  program. Quantitative data were
presented as a mean value (M) and standard
deviation (SD). The Mann—-Whitney U-test was
used to compare the values between groups. The
critical value of 0.05 referred to the significance
level in a hypothesis test.

Results

The study included 133 male patients aged 18 to
55 years (mean age 39.57 + 9.01). Among the
patients included, 55.6% (n = 74) of subjects did
not have a regular job, 49.6% (n = 66) were
unmarried, 89.5% (n = 119) were smokers, and
78.2% (n = 104) were light drinkers.

According to the questionnaires aimed at
detecting anxiety and depression conditions, the
Beck Depression Inventory average score was
12.66 + 6.27, and the number of patients with no
signs of depression, with mild depression and
moderate depression was 54.9% (n = 73), 35.3%
(n=47) and 9.8% (n = 13), respectively.

In the main group of patients, State-Trait
Anxiety Inventory testing for state anxiety gave a
mean score of 31.87 + 9.6, and for trait anxiety, it
was 26.39 + 10.43. According to the questionnaire,
no patient showed a high level of state or trait
anxiety. Moderate levels of state anxiety were
observed in 73.7% (n = 98), and trait anxiety — in
36% (n = 48) of men.

At the beginning of treatment, symptoms of
intoxication were observed in 75.9% (n = 101) of
patients, and 69.9% (n = 93) of patients had
hyperthermia and lowgrade fever (37.21 = 0.48 °C).

In 41.3% (n = 55) of men, there was a decrease in
body weight by more than 5 kg over the past 2
months. The mean body mass index (BMI) at
admission was 21.15 + 1.78 kg/mz, which
corresponded to normal values. During a detailed
examination, complaints of cough and shortness of
breath during exercise were observed in 51.2% (n =
68) of subjects, while decreased appetite was
reported in 75.9% (n = 101) of patients. The
average respiratory rate among patients was 19.13 =
1.77 breaths per minute.

The results of complete blood count at the
baseline were as follows: color index — 1.01 £ 0.08,
RBC - 3.73 + 045%10"/L, HGB — 13638 +
1557 g/L, WBC - 7.02 + 1.87*10%L, PLT —244.2 +
40.25*10%L; ESR — 26.99 + 12.68 mm/h, i.e. more
than twice as much as the normal limits. The WBC
differential was as follows: EOS averaged 3.17 +
1.44%, STAB — 3.48 + 1.55%, SEG — 62.23 =+
6.17%, LYM — 26.61 + 5.96%, and MON — 4.52 +
2.01%. Red blood cell counts and white blood cell
counts were within normal limits.

Blood chemistry did not reveal significant
abnormalities for the studied parameters. The total
protein level equaled 65.36 = 8.17 g/L, which was
the lower limit of normal, as well as its aloumin
fraction — 37.6 + 3.51 g/L; creatinine reached the
upper limit of normal — 0.10 + 0.08 mmol/L; urea —
6.00 + 2.18 mmol/L; cholesterol — 3.95 =+
0.87 mmol/L; bilirubin — 14.34 + 4.18 umol/L;
thymol test — 2.29 + 1.14 IU; glucose — 4.67 +
0.73 mmol/L. Alanine aminotransferase (ALT) was
slightly higher than normal — 0.9 + 0.49 pmol/L,
which is one and a half times higher than normal,
while the level of aspartate aminotransferase (AST)
was 0.55 £ 0.27 pmol/L, which exceeded normal
values by 1.2 times.

Acute-phase proteins were studied separately.
There was an increase in the levels of haptoglobin
up to 2.37 £ 0.9 g/L and ceruloplasmin up to
495.3 + 85.6 mg/L. The level of C-reactive protein
(CRP) averaged 17.33 = 7.90 mg/L, which is
almost 3 times as much as the normal values.

When studying immunological parameters, we
paid attention to some cytokines, namely: the level of
IL-4 at the baseline was 0.35 + 0.46 pg/mL, IL-10 —
4.89 +3.35 pg/mL, and IFN-y — 3.35 + 2.18 pg/mL.

CD4/CD8 ratio in the majority of patients
showed normal values = 2.18 £+ 0.27. The level of
circulating immune complexes (CIC) at admission
was elevated — 138.29 + 59.06 IU. The phagocytic
number (PhN) was 3.44 + 1.32, while the
phagocytic index (PhI) equaled 79.71 + 8.91%; the
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index of phagocytosis completeness (PhCI) was
1.05 = 0.16. Among the indicators of phagocytic
activity in the main group of patients, no significant
abnormalities were in general observed.

According to the results of X-ray examination,
24.8% (n = 33) of patients had limited infiltrative
changes in the lungs, which did not involve more
than 2 segments of one lung; in 40.6% (n = 54) of
subjects, the process involved more than 2
segments within one lung, and in 34.6% (n = 46) of
cases, the tuberculosis process was observed in both
lungs. The destructive changes were observed in
60.1% (n = 80) of patients; among them, 70% (n =
56) had less than 2 destruction cavities visualized,
and in the remaining 30% (n = 24) of cases, there
were 3 or more caverns.

MBT were detected in all patients with ND
IPTb at the baseline; among them, intensive
bacterial excretion (M +) was detected by smear
microscopy in 58.6% (n = 78) of patients; 80.8%
(n=63) of these were clinical cases with
destructive changes.

Detailed distribution of clinical, radiological,
and laboratory data with regard to the extension of
the tuberculosis process and the presence of
destructive changes in the lungs are shown in
Tables 1 and 2.

The results of the study showed that destructive
changes in the lungs were associated with
hyperthermia and lowgrade fever; intoxication
syndrome; cough; weight loss of more than 5 kg in
the past 2 months; mild to moderate depression;
moderate state and trait anxiety; the spread of the
infiltrative process of the lungs; bacterial excretion;
marked increase in ESR and decreased total protein
level; suppression of the proinflammatory immune
response expressed in low levels of IFN-y against
the background of normal values of IL-4 and IL-10;
a significant increase in haptoglobin and
ceruloplasmin levels as indicators of the
inflammatory  response; decreased phagocytic
activity represented by the reduced Phl and PhN.

Analysis of clinical, radiological, and laboratory
data with regard to the extension of the tuberculosis
process demonstrated a close correlation between
the spread of infiltrative changes and numerous
parameters. The extension of tuberculosis was
strongly associated with intensive bacterial
excretion, destructive changes in the lungs,
hyperthermia and lowgrade fever, cough,
intoxication syndrome, anxiety and depressive
disorders, increased haptoglobin, and ESR. It was
also found that the group of patients with both

lungs involved differed from other groups. Thus,
these patients had a history of a more pronounced
decrease in BMI and body weight; a greater
decrease in IFN-y, PhN, Phl, PhCI levels; and a
more significant increase in ceruloplasmin level.

The results showed that patients with ND IPTb
demonstrated deterioration in a number of clinical,
radiological, and laboratory data that correlated
with extension of the infiltrative process and the
number of destruction cavities. First of all, we
should pay attention to the correlation between the
frequency of intensive bacterial excretion and the
presence of destruction cavities, which increased
the risk of microscopic detection of MBT in sputum
by 2.7 times. In the case of extended radiological
forms of tuberculosis (involving more than 2
segments of one or both lungs), the risk of MBT
detection using this method increased by 6.2 times
as compared to limited forms (involving no more
than 2 segments).

Clear results were observed for the connection
between destruction cavities and extended forms of
the infiltrative process [15, 16]. The more extended
the pathological process, the more likely the
destruction.

Among the complaints, special attention was
paid to cough, which was three times more
common in patients with destructive changes, and
>4 times more common in patients with the
extended pathological process. Patients with
destructive and extended forms of tuberculosis had
a history of weight loss in the past 2 months more
than twice as frequently. The severity of
intoxication and temperature rise was 1.5 times
greater in men with destruction cavities in the
lungs. The same symptoms were more than twice as
common in patients with the extended infiltrative
process.

As for the laboratory data, ESR was 1.2 times
higher in patients with destruction cavities and 1.7
times higher in patients with the extended process.
A decrease by 1.6 and 1.3 times in IFN-y and PhN
levels, respectively, was observed in patients with
destructive changes; by 1.2 and 1.1 times — in
patients with extended tuberculosis within one lung,
and by 2.6 and 1.57 times — in patients with the
extended pathological process in both lungs.
Haptoglobin and ceruloplasmin levels were 1.5 and
1.2 times higher in men with destructive changes.
The same parameters were 1.9 and 1.3 times higher
in patients with extended tuberculosis involving
both lungs as compared with limited tuberculosis
forms.
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Table 1 — Distribution of the clinical, radiological, and laboratory parameters with regard to the

destructive changes in the lungs

No destructive changes

Destructive changes in

Parameter in the lungs the lungs P
BMI, kg/m? 19.80 + 1.81 19.58 +1.78 p=0.810
Smoking, % 83 (n=44) 93.7 (n=75) p=0.168
Body temperature rise, % 54.7 (n=29) 80 (n = 64) p <0.001
Body temperature, °C 37.03+0.48 37.34+0.44 p <0.001
Intoxication, % 56.6 (n = 30) 88.75 (n=71) p <0.001
Cough, % 22.64 (n=12) 70 (n =56) p <0.001
A history of weight loss, % 15.09 (n=8) 58.75 (n = 47) p <0.001
Beck Depression Inventory, average score 10.17 +4.07 14.36 £ 6.90 p <0.001
No depression, % 77.36 (n = 41) 40 (n=32) p=0.002
Mild depression, % 2264 (n=12) 43.75 (n = 35) p <0.001
Moderate depression, % 0(n=0) 16.23 (n =13) p <0.001
State-Trait Anxiety Inventory, average score:
- State anxiety 27+112 35.19+6.63 p <0.001
- Trait anxiety 21.89 £8.37 29.24 £10.67 p=0.01
Mild state anxiety, % 52.83 (n = 28) 875(n=7) p <0.001
Moderate state anxiety, % 47.17 (n = 25) 91.25 (n=73) p <0.001
Mild trait anxiety, % 86.8 (n = 46) 48.75 (n = 39) p =0.003
Moderate trait anxiety, % 13.2(n=7) 51.25 (n=41) p =0.003
Extension of the infiltrate, %:
- Up to 2 segments within one lung 43.4 (n=23) 12.5 (n=10) p <0.001
- More than 2 segments within one lung 35.85 (n=19) 43.75 (n = 35) p <0.001
- Both lungs 20.75 (n=11) 43.75 (n = 35) p <0.001
M+ 28.3(n=15) 78.75 (n = 63) p <0.001
RBC, 10%/L 3.62+0.46 3.80+0.44 p =0.008
Hb, g/L 136.72 £ 17.45 136.15+14.30 p =0.658
ESR, mm/h 23.83 £12.02 29.09 +12.75 p =0.047
WBC, 10%/L 7.21+1.86 6.89 +1.87 p=0.071
NEU, % 66.66 +5.49 65.08 £ 6.57 p=0.118
SEG, % 63.64 +5.75 61.29 £ 6.30 p =0.047
LYM, % 26.26 +5.20 26.84 +6.43 p =0.236
MON, % 421+1.84 4.73+£2.10 p=0.166
ALC 1.86 +0.52 1.82+£0.58 p=0.391
Total protein, g/L 67.88 £8.09 63.69 +7.84 p =0.039
ALT, umol/L 0.82 +0.47 0.96 + 0.49 p=0417
AST, pmol/L 0.52+0.25 0.57+0.28 p=0.519
IL-4, pg/mL 0.32+0.35 0.37+0.52 p=0.935
IL-10, pg/mL 4.84+243 4.92+£3.86 p=0.915
IFN-y, pg/mL 5.12+1.88 2.18+1.46 p <0.001
Haptoglobin, g/L 1.78 +0.68 2.73+£0.89 p <0.001
Ceruloplasmin, mg/L 429.02 +86.22 512.79 +71.47 p <0.001
CRP, mg/L 16.92 +7.85 17.60 +7.98 p=0.725
CD4/CD8 2.1+£0.17 2.23+0.31 p =0.008
CIC, IU 125.25+58.4 146.94 + 58.25 p =0.252
Phl, % 84.89+6.72 76.28 + 8.54 p <0.001
PhN 425+£0.97 291+1.25 p <0.001
PhCI 1.10+0.13 1.01+0.16 p =0.052
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Table 2 — Distribution of the clinical, radiological, and laboratory parameters with regard to the ex-
tension of the infiltrative process in the lungs

Parameter

Up to 2 segments
within one lung

More than 2 segments

within one lung

Both lungs

p

BMI, kg/m?

19.92+£1.52

19.95+1.84

19.15+1.83

0321
0.067
Pss = 0.033

P12
P13

Smoking, %

84.84 (n = 28)

85.19 (n = 46)

97.83 (n = 45)

P, = 1.000
P13 = 0.103
P23 = 0.018

Body temperature rise, %

27.27(n=9)

75.93 (n = 41)

93.48 (n = 43)

D1,<0.001
D15<0.001
P23 = 0.057

Body temperature, °C

36.80+0.39

37.23+0.42

37.49+£0.37

P12<0.001
D1s< 0.001
Po3< 0.001

Intoxication, %

36.36 (n = 12)

83.33 (n = 45)

95.65 (n = 44)

P12< 0.001
Pr3<0.001
po3 = 0.032

Cough, %

12.12 (n = 4)

48.15 (n = 26)

82.61 (n =38)

P, = 0.051
P13< 0.001
Po3< 0.001

A history of weight loss, %

12.12 (n = 4)

35.79 (n = 19)

69.57 (n = 32)

P12 = 0.083
Pr3<0.001
Pr3< 0.001

Beck Depression Inventory, aver-
age score

10.42 + 4.97

11.67 + 5.66

1552 + 6.82

P, = 0.687
Pra<0.001
Pos = 0.001

No depression, %

69.7 (n = 23)

61.11 (n =33)

36.96 (= 17)

P12< 0.001
P13 = 0.012
Dr5< 0.001

Mild depression, %

303 (n = 10)

3333 (n=18)

41.3(n = 19)

P, = 0.003
P13 = 0.002
Pos = 0.323

Moderate depression, %

0(n =0

556 (n=3)

21.74 (n = 10)

Dis = 0.160
Prs = 0.002
Pos = 0.007

State-Trait Anxiety Inventory,
state anxiety average score

25.52+11.32

34.31+8.18

33.72+7.7

P12<0.001
P1s< 0.001
P23 = 0.713

Mild state anxiety, %

60.6 (n = 20)

1296 (n = 7)

17.39(n = 8)

Pr2<0.001
PLa< 0.001
Pos = 0.533

Moderate state anxiety, %

394 (n = 13)

87.04 (n = 47)

82.61 (n = 38)

P12<0.001
P1s< 0.001
P23 = 0.533

State-Trait Anxiety Inventory,
trait anxiety average score

19.36 £6.98

25.48+10.23

32.26+9.41

P12 = 0.251
PLa< 0.001
Po3< 0.001

Mild trait anxiety, %

96.97 (n = 32)

68.52 (n = 37)

34.78 (n = 16)

P, = 0.103
P13< 0.001
P23< 0.001

Moderate trait anxiety, %

3.03(n=1)

31.48 (n=17)

65.22 (n = 30)

P12 = 0.103
P1s< 0.001
Po3< 0.001

Number of cavities, %
- <2 segments

- > 2 segments

27.27(n=9)

57.41 (n=31)

34.78 (n = 16)

P12 < 0.001
PLs = 0.006
P23< 0.001

3.03(n=1)

7.41 (n=4)

41.3(n = 19)

P12 = 0.083
P13< 0.001
P>.3< 0.001

1212 (n=4)

74.07 (n = 40)

7391 (n = 34)

Pra<0.001
PLa< 0.001
P, = 0.811
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Up to 2 segments More than 2 segments

Parameter within one lung within one lung

Both lungs p

p1_2 =0.184
RBC, 10*4/L 3.63+0.41 370+0.32 3.82+0.58 P13 = 0.054
P23 = 0.177

P12 = 0.804
Hb, g/L 140.42 + 11.28 137.06 +12.71 132.67 +20.09 p13=0.116
Pos= 0.165

P12 < 0.001
ESR, mm/h 17.27 £5.96 29.11+11.59 31.48+13.89 p13<0.001
P23 = 0.471

P12 = 0.249
WBC, 10%/L 7.51+1.93 7.20+1.87 6.45+1.7 P1.3<0.001
Pos = 0.117

P12 = 0.375
NEU, % 65.85+5.97 65.87 +6.37 65.41 +6.25 p13=0.93
P2.3=0.77

P12 = 0.378
SEG, % 62.52 +6.14 62.44+6.2 61.76 +6.27 P13 =0.965
Po3= 0.988

P12 = 0.505
LYM, % 26.52 +5.86 26.3+6.36 27.04 +5.63 p1.3=0.617
Pos= 0.843

P12 = 0.516
MON, % 458+1.82 454 +1.98 446 +2.21 p13=0.616
Po3 = 0.814

P12 = 0.629
LYM, g/L 1.95+0.58 1.84+049 1.74+0.59 P13 =0.025
pos =0.274

P12 = 0.902
Total protein, g/L 66.43+8.65 65.12 +7.88 64.87 +8.26 p13=0.58
Po3 = 0.536

P12 = 0.985
ALT, umol/L 0.86+0.5 0.85+0.44 1.01+0.52 P13 =0.901
Pos3= 0.071

Pio=0.831
AST, pmol/L 0.54+0.25 0.52+0.27 0.58+0.28 P1.3=0.752
P23 = 0.422

P12 = 0.157
IL-4, pg/mL 0274035 0.45+0.54 0.28+0.40 P1s=086
pos =0.149

P12 =0.08
IL-10, pg/mL 475+3.21 5.52 + 3.47 4.25+3.25 p13=0.371
P23 =0.06

P12 = 0.221
IFN-y, pg/mL 485+1.92 3724197 183+ 162 P15< 0.001
Po3< 0.001

P = 0.026
Haptoglobin, g/L 1.59 +0.60 2.19+0.66 3.09+0.88 p1.3<0.001
Po3< 0.001

P12 = 0.057
Ceruloplasmin, mg/L 419.89 +64.37 471.69+84.35 531.16 +76.12 p13<0.001
P23<0.001

D1, = 0.441
CRP, mg/L 16.16+8.00 17.63+8.07 18.47 +7.49 D1 =0.298
Po3 = 0.465

P12 = 0.938
CD4/CD8 2.18+0.25 2.15+0.25 2.20+0.30 p1.3 = 0.896
P23 = 0.407

P12 = 0.852
CIC, IU 133.06 +58.82 135.39+61.21 145.46 +57.24 P13 =0.838
Po3 = 0.275

P12 =0.01
Phl, % 85.52 +5.04 80.43+8.10 74.7+9.29 p1.3<0.001
Pos3 = 0.002
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Parameter Up to_ 2 segments More_ than 2 segments Both lungs D
within one lung within one lung
p1_2 =0.394
PhN 421+1.07 3.64+1.18 2.67+1.24 p13<0.001
P,3<0.001
P12 =0.68
PhCI 1.13+0.14 1.08+0.13 0.96+0.16 p1s=0.001
P,3<0.001

Note: 4, , and zindexes for the p-value correspond to group humbers

The evaluation of the psychological state of
patients requires a separate analysis. It was
demonstrated that depressive and anxiety disorders
were twice as common in patients with destructive
forms of tuberculosis. In the cases of extended
tuberculosis process involving both lungs, the cases
of mild and moderate depression were more
frequent as compared to limited forms of
tuberculosis. Moderate state anxiety was twice as
prevalent in patients with extended forms of
tuberculosis. Moderate trait anxiety was rare in
groups with limited forms of tuberculosis, but was
twice as common in patients with the pathological

Conclusions/BucHoBKH

Working-age men with ND IPTb manifested
with  extended pulmonary processes and
destructive changes in lung tissue in 75.2% and
60.1% of cases, respectively; intensive bacterial
excretion — in 58.65% of cases; symptoms of
intoxication — in 75.9% of cases; increased
haptoglobin, ceruloplasmin, and C-reactive protein
(CRP) with average values of 2.37 £ 09 g/L,
4953 + 85.6 mg/L and 17.33 + 7.90 mg/L,
respectively; mild or moderate anxiety in 100% of
cases and symptoms of mild or moderate
depression according to the Beck Depression

process involving both lungs extended
infiltrative changes in one lung.

Thus, in patients with ND IPTb, the presence of
destructive changes in lung tissue and a great
extension of tuberculosis were determinants of
clinical, radiological, and laboratory status, which
predetermined the features of the disease. These
parameters characterized more expressed degrees of
intoxication, clinical manifestations, activation of
systemic inflammatory response factors, decreased
activity of the cellular immune system, and
psychological disorders.

VS.

Inventory — in 45.1% of cases.

In patients with ND IPTh, the presence of
destructive changes in lung tissue and greater
extension of tuberculosis were closely associated
with more intensive bacterial excretion, severe
intoxication and cough, the history of weight loss,
more expressed activation of a systemic
inflammatory response (increased ESR,
haptoglobin, ceruloplasmin levels), imbalance of
immune status parameters (greater decrease in
IFN-y and PhN), as well as psychological
disorders represented by the most common
symptoms of depression and anxiety.

Prospects for future research/IlepcneKTHBH MOAAIBIINX J0CTiIKEHD

Further research suggests the study of the clinical, radiological, and laboratory parameters after the intensive
phase of treatment and comparison of them with the baseline data.

References/Cnucok jgirepatypu

1. Harding E. WHO global progress report on
tuberculosis elimination. Lancet Respir Med.
2020;8(1):19.  https://doi.org/10.1016/s2213-
2600(19)30418-7

2. Mandalakas AM, Cobelens F. Tuberculosis-
making predictions, especially about the future.
The Lancet Infectious Diseases.
2017;17(11):1106-1107.
https://doi.org/10.1016/51473-
3099(17)30492-9

3. Koegelenberg CFN, Schoch OD, Lange C.
(2021). Tuberculosis: The past, the present and
the future. Respiration. 2021;100(7):553-556.
https://doi.org/10.1159/000516509

4. Tuberkuloz v  Ukrayini:  analitychno-
statystychnyy  dovidnyk za 2020 rik
[Tuberculosis in  Ukraine: Analytical and
statistical reference book for 2020. State
Institution "Public Health Center of the
Ministry of Health of Ukraine"]. Retrieved

Thiswork islicensed under
Creative Commons Attribution 4.0 International License
https://creativecommons.org/licenses/by/4.0/

370



Kushnir VB

EUMJ, 2021;9(4): 362-372

10.

11.

from: https://phc.org.ua/kontrol-
zakhvoryuvan/tuberkuloz/statistika-z-
tb/analitichno-statistichni-materiali-z-tb

Krysl J, Korzeniewska-Kosela M, Miiller NL,
FitzGerald JM. Radiologic features of
pulmonary tuberculosis: an assessment of 188
cases. Canadian Association of Radiologists
Journal = Journal L'association Canadienne
des Radiologistes. 1994;45(2):101-107.
Feshchenko Y1, Melnik VM, Opanasenko MS.

Neefektyvne  likuvannya  khvorykh  na
tuberkuloz lehen i yoho poperedzhennya
[Ineffective treatment of patients with

pulmonary tuberculosis and its prevention].
Kyiv: Lira-K, 2019. 245 p. Retrieved from:
https://kingmed.info/media/book/5/4451.pdf
Hunter RL. The pathogenesis of tuberculosis—
the Koch phenomenon reinstated. Pathogens.
2020;9(10):813.
https://doi.org/10.3390/pathogens9100813
Hrek I, Kochuieva M, Klimova O, Rohozhyn
A, Kushnir V. Clinical and laboratory portraits
of patients with tuberculosis and alcohol
consumption. ScienceRise: Medical Science.
2020;2(35):10-14.
https://doi.org/10.15587/2519-
4798.2020.199602

Melnyk VM, Novozhylova IA, Matusevych
VG. The problem of low efficiency of
treatment of patients with  pulmonary
tuberculosis. Ukrainian Pulmonology Journal.
2019;103(1):25-32.
https://doi.org/10.31215/2306-4927-2019-103-
1-25-32

Diel R. Vandeputte J, de Vries G, Stillo J,
Wanlin M, Nienhaus A. Costs of tuberculosis
disease in the European Union: A systematic
analysis and cost calculation. European
Respiratory Journal.  2013;43(2):554-565.
https://doi.org/10.1183/09031936.00079413
Lehan VM, Kryachkova LV, Zayarsky MI.
Analiz reform okhorony zdorovya v Ukrayini:
vid zdobuttya nezalezhnosti do suchasnosti
[Analysis of health care reforms in Ukraine:
from gaining independence to the present].

Conflict of interest/Konduaikr inTepeciB

The authors declare no conflict of interest.

Acknowledgements//I:kepena pinancyBaHHs

12.

13.

14.

15.

16.

Ukraine. Nation’s Health. 2018;4(52):5-11.
Retrieved from:
https://repo.dma.dp.ua/id/eprint/4969

Ministry of Health of Ukraine. Unifikovanyi
klinichnyi  protocol pervynnoi, vtorynnoi
(spetsializovanoi) ta tretynnoi
(vysokospetsializovanoi) medychnoi
dopomohy.  Tuberkuloz.  Nakaz  MOZ
04.09.2014 No. 620 [Unified clinical protocol
for primary, secondary (specialized) and
tertiary (highly specialized) medical care for
adults. Tuberculosis (No. 620)]. Retrieved
from:
https://zakon.rada.gov.ua/rada/show/v0620282
-14#Text

Nakaz MOZ Ukrayiny vid 25.02.2020 N 530
«Pro zatverdzhennya standartiv  okhorony
zdorovya pry tuberkuloziy [Order of the
Ministry of Health of Ukraine dated
25.02.2020 N 530 «On approval of health care
standards for tuberculosis»]. Retrieved from:
https://phc.org.ua/sites/default/files/users/user9
0/Nakaz_MOZ_vid_25.02.2020_530_Standart
y_medopomogy_pry_TB.pdf

Karelin A Bolshaja  jenciklopedija
psihologicheskih testov [Great encyclopedia of
psychological tests]. — Moscow: Eksmo Publ,
2007. 411 p.

Van Dyck P, Vanhoenacker FM, Van den
BrandeP, De Schepper AM. Imaging of
pulmonary tuberculosis. European Radiology.
2003;13(8):1771-1785.
https://doi.org/10.1007/s00330-002-1612-y
Eini P, Owaysee Osquee H, Sajjadi Nasab M,
Nasiroghli Khiyabani F, Rahighi AH. Chest
radiological features among patients with

smear  positive  pulmonary tuberculosis.
Caspian journal of internal medicine.
2013;4(4):777-780. Retrieved from:

https://www.ncbi.nlm.nih.gov/pmc/articles/PM
C3841779/

(received 26.10.2021, published online 29.12.2021)

(00eparcano 26.10.2021, onyonikoséano 29.12.2021)

The research is a part of the PhD thesis of Vasyl Borysovych Kushnir, a postgraduate student of the Depart-
ment of Tuberculosis, Pulmonology, and Family Medicine. Financing from own resources.

Thiswork islicensed under
Creative Commons Attribution 4.0 International License
https://creativecommons.org/licenses/by/4.0/

371

O



Kushnir VB EUMJ, 2021;9(4): 362-372

Information about the authors/Binomocri npo aBTopis

Kymnip Bacunb BopucoBuy — acmipanT kadeapu GruziaTpii, myaIpMOHOJOTI] Ta ciMeitHOT MeauinHu Xap-
KiBCBKOT MEAMYHOI aKaZeMii IicISIIUIUIOMHOI OCBITH, BYNl. AMOcoBa, 58, M. XapKiB; aCHCTEHT Ka(eIpH 3araib-
HOI Ta KIIIHIYHOI iIMYHOJIOTI] Ta ayeproJorii MeInIHOro (aKyIbTeTy XapKiBCHKOTO HAIIOHATHHOTO YHIBEPCHTE-
Ty imeni B. H. Kapasina, . CBobomu, 6, M. XapkiB, YkpaiHa
e-mail: dikaryok@gmail.com
ten.: +380966213989
ORCID: https://orcid.org/0000-0002-0545-6838

Thiswork is licensed under 372 @
Cresative Commons Attribution 4.0 International License @
https://creativecommons.org/licenses/by/4.0/ -



