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Introduction. The development of effective test systems for
tuberculosis (TB) diagnosis and the study of factors influencing
their sensitivity and specificity constitute urgent tasks given
the unstable epidemiological situation with TB in Ukraine
and the world. The study aimed to determine the clinical
and laboratory features of pulmonary TB that may affect the
sensitivity of IgG TB antibody detection in human serum by the
immuno-enzyme test system “IB-Chem Anti-Mycobacterium
tuberculosis”, which was developed at the Palladin Institute
of Biochemistry of the NAS of Ukraine and uses recombinant
fusion protein MPT83-MPT63 as an antigen. Methods. Sera of
62 patients with chemoresistant pulmonary TB were tested for
TB antibodies using an indirect enzyme-linked immunosorbent

assay. Dependence of the obtained results on clinical symptoms and signs of pulmonary TB,
the frequency of different types of antibiotic resistance, cellular and biochemical parameters of
blood were analysed. Results. The sensitivity of the immuno-enzyme test system “IB-Chem
Anti-Mycobacterium tuberculosis” for detecting human IgG TB antibodies using recombinant
fusion protein MPT83-MPT63 was found to constitute 71.0%; it reached 81.3% in patients with
destructive pulmonary TB. Conclusion. The developed test system should primarily be used for
the TB diagnosis in patients with destructive changes in the lungs where the diagnostic efficiency
of this test system reaches high indicators.

Keywords: diagnosis of tuberculosis, immuno-enzyme test system, tuberculosis antibodies,
recombinant fusion protein, destructive forms of pulmonary tuberculosis.
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BusaBneHHs cneun@ivyHNX aHTUTIN

3 BUKOPUCTAHHSAM 3JIMTOro NpoTeiHy
MPT83-MPT63 npn oEeCTPYKTUBHOMY
Ty6epKynbo3i nereHb

OneHa PekanoBa !, OkcaHa lNaHackokoBa?!, MapuHa MNorpebHa !,
CsitnaHa Acup?!, AHgpin CipomonoT? 3, CeiTnaHa PoMaHok ?,
HOenunc Konnbo ?, Ceprinn KomicapeHko ?, IOpiih deleHko !

tAY «HauyioHanbHWi iHCTUTYT Tn3iaTpii i nysibMoHoAOrIT
iMm. @. I, AHoBCcbkoro HAMH YkpaiHn», Kuis, YkpaiHa

2 IHcTuTyT 6ioximii im. O. B. MNannagiHa HAH Ykpaixu,
KwuiB, YkpaiHa

3 HHL] «IHcTuTyT 6iosorii Ta meanuymHn» KniBCbKoro
HauioHaslbHOro yHiBepcuTeTy imeHi Tapaca LlleBueHka, YKpaiHa

BcTtyn. Po3pobneHHs edhekTUBHUX TECT-CUCTEM A5 AiarHOCTUKMU
Ty6epKkynbo3y i AoCNiAXeHHS (aKTopiB, WO BAAMBaKTb Ha iX
YYTNMBICTb | CNeundiYHICTb, € aKTyaslbHUM 3aBAAHHSAM 3 Ornsaay
Ha HecTabinbHy enigemionoriyHy cuTyauito 3 Ty6epKynbo3y B
YKpaiHi Ta cBiTi.

Metoto pobotn 6yno BU3HAUUTM KNIHIYHI Ta nabopaTopHi
ocobnuBocTi nepebiry TybepKynbo3y sfereHb, WO MOXYTb
BMNIMBATWU Ha YYTAMBICTb BUSABMEHHSA MNPOTUTYOEpPKYyNbO3HUX
aHTUTIN knacy G y cupoBaTui KpoBi JIOAWMHM 3a AOMNOMOrol
iMyHOeH3MMHOT TecT-cuctemn <«IB-Chem Anti-Mycobacterium
tuberculosis», po3pobneHoiBIHCTUTYTI 6ioximiiiMm. O.BMNannagiHa
HAH YkpaiHn, B $Kil BWKOPUCTOBYETbCA pPeKOMOIHAHTHUI
3AnTuN NpoTeiH MPT83-MPT63 sk aHTUreH.
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KoHdnikT iHTEepeciB: aBTOpy AeknapyoTb
npo BiACYTHICTb KOHMNIKTY iHTepeciB.
®diHaHCyBaHHSA: aBTOPU AeKIapyloTb Npo

BiACYTHICTb (piHAHCYyBaHHS.

© OneHa Pekanosa,

Metoau pocnig)xeHHA. CnpoBaTKM KPOBi 62 XBOPUX Ha XiMiOpe3UCTEHTHUI TybepKynb03 fereHb
nepesipeHO Ha HasABHICTb NPOTUTYBEPKYNbO3HMX aHTUTINT 3a AOMOMOrO MeToAy HENPSIMOro TBep-
A0ha3HOro iMyHOEH3MMHOIO aHanily Ta NpoaHasni3oBaHO 3aNeXHICTb 0AepXXaHMX pe3ysbTaTiB Big,
KNiHIYHMX CMMMOTOMIB Ta O3HaK TybepKynbo3y fereHb, YacToTU BUSIBNEHHS PI3HUX BapiaHTIB aH-
TUBIOTUKOPE3UCTEHTHOCTI, KMITUHHOIO CKNaAy Ta 6ioXiMiYHMX MOKa3HWKIB KPOBI.

Pesynbratn. BCTaHOBNEHO, WO UYYTAMBICTb IMYHOEH3MMHOI TecT-cuctemMm <«IB-Chem Anti-
Mycobacterium tuberculosis» ana BM3Ha4YeHHS B KPOBi NOANHU MNPOTUTYOEPKYIbO3HUX @HTUTIN
knacy G 3 BUKOPUCTaHHAM pekoMbiHaHTHOro 3nmToro npoteiHy MPT83-MPT63 craHoBuna 71.0 %,
a y BMNaaKy HasiBHOCTI AeCTPYKTUBHOI hopMu Tyb6epKynbo3y fiereHsb ii YyTamBicTb gocsirna 81.3 %.

BucHoBku. OTxe, 03po6neHa TECT-CUCTEMA MOXeE 6YTVI peEKOMEHAOBAHA A1 BUKOPUCTAHHA Ne-

peaycim npu giarHoCcTuui Ty6epKynbo3y y toaen 3 4eCTPYKTUBHUMW 3MiHAMUK Y NereHsaX, Npm Skux
AiarHOCTMYHa eeKTUBHICTb L€l TECT-CUCTEMM € MaKCMManbHO.
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The frequency of false-positive or false-nega-
tive diagnoses of tuberculosis (TB) at the stage
of primary diagnostics has always prevailed in
medical practice [1]. In particular, in 2013,
the rate of diagnostic errors reached 99.5%
at medical and obstetric points in Ukraine; up
to 90% in rural outpatient clinics and district
hospitals; up to 70% in central district hospi-
tals; up to 50% in the offices of city and re-
gional general practitioners; up to 3-5% in the
offices of phthisiologists [2, 3]. A set of clini-
cal, X-ray, microbiological and immunological
methods, including skin and in vitro tests were
used for TB diagnosis. In vitro tests have sig-
nificant value in the diagnosis of patients with
atypical clinical signs of the disease and neg-
ative results of the pathogen isolation, which
often complicates TB diagnosis [4].

The most effective in vitro tests, which are

widely used, are the following [5, 6]:

® Microbiological confirmation of TB is chal-
lenging despite recent advances (it is used
in the period from 2 weeks to 2 months and
is only conducted if the patient secretes my-
cobacteria (MBT) with sputum, which is ob-
served in approximately 60% of patients);

® Bacterioscopic (these express tests are
cheap, however, they are time-consuming
and their results are based on subjective
estimations; improved analogues are based
on the use of fluorescent dyes and appropri-
ate microscopes providing automated data
analysis);

e Molecular techniques, in particular, poly-
merase chain reaction (PCR), are less sensi-
tive than microbiological, but more effective
than bacterioscopic; they allow obtaining
results within a day, but have a high cost
and must be performed by qualified special-
ists).

An immunological diagnostic test is directly re-
lated to the patient’s immune response. There-
fore, the advantage of an immunological test
lies in its capacity to demonstrate whether the
patient has been previously sensitized to the
MBT and had a confirmed infection, without
the need to detect the bacillus in the sputum
or any other biological sample of the patient.
Immunological tests are based on the concept
that T cells of individuals previously sensitized
by antigens of M. tuberculosis (memory T
cells) release IFN-gamma when restimulated
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with M. tuberculosis-specific antigens. A new
approach follows the availability of two biolog-
ical tests for the diagnosis of latent TB infec-
tion or the progression to active TB - Quan-
tiFERON-TB and T-SPOT-TB, that measure
the in vitro production of interferon-gamma
(IFN-gamma) by blood mononuclear cells in
response to M. tuberculosis antigens ESAT-6
and CFP10, and reach up to 90% specificity
and 99% sensitivity [7, 8]. High cost and in-
accessibility for countries with poor economies
(and often with high TB widespread rates) are
disadvantages of these tests.

There are some researchers whose goal is to
develop new rapid TB diagnostics methods in
the world. For example, a search for new se-
rum markers of this infection, based on deter-
mining antibodies to any MBT antigens. In par-
ticular, it is promising to determine circulating
microRNAs (miRNAs) as a potential biomarker
to detect tuberculosis [9], immunoassays for
measuring the reduced CD27 expression in
T-cells in blood [10], and determining com-
plex metabolites in the blood using nucle-
ar-magnetic resonance method [11]. Brazilian
scientists used new MBT peptide mimotopes
for serodiagnosis of TB (IgG antibodies) and
achieved 100% sensitivity and specificity
when tested on a 100-sera panel [12]. This
is a practical and cost-effective approach suit-
able for large-scale TB screening.

Research shows that anti-TB antibody levels in
the blood of patients could be used as quick
markers of the TB process. Thus, Italian sci-
entists received encouraging results when de-
tecting anti-TB antibodies using highly purified
recombinant protein antigens PstS1, PstS3 and
highly purified lipoglycan of the MTB cell wall in
the LIODetect®TBST Tuberculosis Rapid Test
[13]. The overall sensitivity and specificity of
this test were estimated as 73.3% and 97.4%
respectively, which is considered a satisfactory
result with a good perspective for future use.

South African researchers proposed to use ti-
tres of Ig A antibodies against six MTB an-
tigens (Apa, NarL, Rv3019c, PstS1, MTP64,
Tpx) and titres of IgM antibodies against LAM
in combination with the definition of 5 inflam-
mation markers (neural cell adhesion mole-
cule (NCAM), vitronectin, complement factor
H, ferritin and a-2 macroglobulin) to increase
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the sensitivity of diagnostic TB serologic IgA
test [14]. This has improved the diagnosis of
the disease resulting in a level of sensitivity of
95.2% and specificity of 89.3%. However, it is
likely that such a test will not be cheap.

Serological tests for detecting anti-TB antibodies
of different classes (IgA, IgM, IgG) remain rel-
evant in developing countries during the diag-
nostic studies, despite their relatively low sensi-
tivity. Recombinant analogues of M.tuberculosis
antigens are especially promising, as they allow
standardizing ELISA tests. [15]. However, those
serological tests have several limitations: lack of
correlation between the level of specific anti-TB
antibodies in the blood and the severity of the
disease, uninformative results in the case of im-
mune suppression of any origin, including AIDS,
lack of ability to differentiate latent and active
forms of infection, and ELISA kit's relatively low
sensitivity (60-70%). At the same time, anti-TB
antibody test kits are low-cost, easy and fast to
use (within a few hours), and therefore widely
used in countries with widespread pulmonary
tuberculosis, so research to develop and im-
prove these tests is still relevant.

In particular, serological tests for determin-
ing antibodies to MBT antigens MPT63, MPT64
[16], and MPT83 [17, 18] have a good pros-
pect for widespread use.

A new ELISA diagnostic “IB-Chem Anti-My-
cobacterium tuberculosis” for detecting IgG
anti-TB antibodies in the serum of patients
with tuberculosis was developed at the Pal-
ladin Institute of Biochemistry of the NAS of
Ukraine, which uses recombinant fusion pro-
tein MPT83-MPT63 containing high immuno-
genic antigens of M. tuberculosis and M. Bovis
that are absent in most other (non-pathogen-
ic) mycobacteria, [19, 20].

The experimental test system “IB-Chem An-
ti-Mycobacterium tuberculosis” is not inferi-
or to the existing diagnostic serological tests
in terms of reliability and informativeness; it
meets the basic requirements for the use of
ELISA test kits in practice. Previous studies
have shown that the sensitivity of this test sys-
tem was 70% and specificity was 95.5% [21].

A search for factors, that may affect the sensi-
tivity of anti-TB antibodies detection, is an im-
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portant and relevant task, which can increase
the effectiveness of pulmonary TB diagnostics.

The main hypothesis of the research was an
assumption that peculiarities of the patient’s
organism and clinical features of the tuber-
culosis process may affect the sensitivity of
the test for detecting anti-TB antibodies in the
blood.

This study aimed to determine clinical and
laboratory features of pulmonary TB progres-
sion in patients, which may affect the results
of anti-TB antibody detection using the new
ELISA kit “IB-Chem Anti-Mycobacterium tu-
berculosis” based on recombinant fusion pro-
tein MPT83-MPT63.

Materials and methods

New ELISA MPT83-MPT63 test-system “IB-
Chem Anti-Mycobacterium tuberculosis” de-
veloped at Palladin Institute of Biochemistry
of the NAS of Ukraine was used. An indirect
solid-phase enzyme-linked immunosorbent
assay was performed on a Biotek multi-well
spectrophotometer (USA). A negative test re-
sult indicated either the absence of anti-TB
antibodies in the sample or that the concen-
tration of these antibodies was below the sen-
sitivity of the assay.

Venous blood sera samples (n=62) of patients
infected with M.tuberculosis, who were treated
in the TB department of the State Organization
“National Institute of Phthisiology and Pulmon-
ology named after F.G. Yanovsky National Acad-
emy of Medical Sciences of Ukraine” and had
a diagnosis of TB confirmed by microbiological
methods and/or PCR were used. The patients
were informed and accepted a written agree-
ment allowing the use of their biological material
for research purposes. Blood sera samples have
been used as primary antibodies for the ELISA
test. The average age of patients was (35.2 £
1.6); patients included were 33 men (53.2%)
and 29 women (46.8%). HIV-positive patients
were not included in the study. Concomitant
chronic diseases were observed in 13 patients
(21.0%), including 5 patients with diabetes
mellitus (8.1%), 6 patients with chronic hepa-
titis (9.7%), 2 patients with chronic gastritis (3,
2%), 2 patients with chronic pancreatitis (3.2%)
and 1 patient with gout (1.6%). Signs of intox-
ication were found in 36 patients (58.1%), and
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bronchopulmonary dysplasia — in 41 patients
(66.2%). Limited infiltrative-focal changes in
the lungs were X-ray confirmed in 16 patients
(25.8%), common changes - in 19 (30.7%), bi-
lateral process - in 27 (43.5%), dissemination in
the lungs - in 19 (30.7%), structural pulmonary
changes - in 48 patients (77.4%).

Resistance of mycobacteria to anti-TB drugs
was noted in all patients: in 21 patients
(33.9%), TB resistance only to rifampicin
(RifTB) was observed; in 29 patients (46.8%)
- multidrug-resistant tuberculosis (MDR-TB),
where the pathogen was resistant to at least
two of the most effective drugs - isoniazid and
rifampicin; in 12 patients (19.4%) - exten-
sively drug-resistant TB (XDR-TB) where the
pathogen was resistant to at least isoniazid
and rifampicin, as well as any fluoroquinolone
and at least one of the three drugs - amika-
cin, kanamycin or capreomycin.

A positive result of the “IB-Chem Anti-Mycobac-
terium tuberculosis” test system was obtained
for 44 people (71.0%), who formed group I, and
negative for 18 patients (29.0%) who formed
group II. Groups did not differ significantly in
the age and sex composition of patients.

Test results in both groups were analysed de-
pending on the listed clinical characteristics of
pulmonary TB and data from laboratory general
hospital studies (blood cell count, erythrocyte
sedimentation rate (ESR), biochemical param-
eters - blood aspirate aminotransferase (AST),
alanine aminotransferases (ALT), creatinine, to-
tal protein and sugar), which were performed
on VitaLab Selectra E (Netherlands) and Ming-
ray 3000 (China) with Elitech Diagnostic re-
agents (France)). The control group consisted
of 30 conditionally healthy blood donors.

Statistical data processing was performed us-
ing standard software MO Excel and Origin
8.0. The obtained results of the study were
checked for the normality of value distribution
and further analysed using parametric (Stu-
dent’s t-test) or non-parametric (the Wilcoxon
signed-rank test) statistic methods. All results
were presented as M £ m, where M is the
arithmetic mean and m is the arithmetic mean
error, indicating that n is the number of exam-
ined patients in the group, as well as in the
form of proportions and percentages indicat-
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ing the confidence interval (CI) using a test of
one binomial proportion. When comparing two
proportions, a test of two binomial proportions
was used. Differences were considered statis-
tically significant for p <0.05.

Results

Specific antibodies against recombinant fusion
protein MPT83-MPT63 were detected using the
test system “IB-Chem Anti-Mycobacterium tu-
berculosis” in the sera of 44 of 62 patients,
thus, the sensitivity of the experimental test
system reached 71.0%. Patients’ age, gender,
and presence of concomitant diseases have
not affected the study.

The percentage of patients with intoxication or
bronchopulmonary syndrome did not differ in
both groups (Table 1). In addition, there was
no probable difference between groups I and
IT in the following parameters: the number of
patients with a limited/widespread, one-sid-
ed/bilateral process in the lungs, with/without
TB dissemination in the lungs. This indicated
that the presence of intoxication and broncho-
pulmonary syndrome, as well as the degree of
TB lung damage and the presence of TB dis-
semination, did not have any significant con-
nection with a positive/negative result of the
diagnostic test. However, a significant number
of group I patients - 39 out of 44 (88.6%)
- had destructive changes in the lungs, while
only 9 out of 18 (50.0%) of group II patients,
p = 0.002, had the destructive process (Table
1). Thus, there were more patients with the
destruction of pulmonary tissue among group
I patients (with a positive test) than among
group II patients (with a negative test).

Regardless of the results of the test for de-
tecting anti-TB antibodies, in patients of both
groups, leucocytosis and monocytosis were
detected, which is characteristic of the typical
TB process (Table 2).

Biochemical blood parameters, which charac-
terize hepatocyte functions (ALT, AST), kid-
neys (creatinine), as well as blood glucose
and protein levels, did not differ significantly
in groups, so, did not affect the results of the
test for TB antibodies in patients.

To determine the special clinical characteris-
tics of patients with destructive lung chang-



Mpaui HTW MeanyHi Hayku
2022, Tom 69, N2 2 ISSN 2708-8634 (print)

Proc Shevchenko Sci Soc Med Sci  www.mspsss.org.ua
ISSN 2708-8642 (online) 2022, Vol. 69, 2

OpuriHanbHi 4OCAIAXEHHS: KNIHIYHI HayKWn

Original research: Clinical sciences

Table 1.

Distribution of clinical symptoms and signs of pulmonary TB in patients depending on
the results of the test system “"IB-Chem Anti-Mycobacterium tuberculosis”

. I group (n = 44) II group (n = 18)
Indicators abs. % CI (%) | abs. % CI (%) P

Intoxication + 27 61.4 45.5-75.6 9 50.0 26.0-74.0 | > 0.05
Bronchopulmonary syndrome + 31 70.5 54.8-83.2 10 55.6 30.8-78.5| > 0.05
Infiltrative-focal pulmonary changes:

- limited, 9 20.5 9.8-35.3 7 38.9 17.3-64.2 | > 0.05
- widespread 15 34.1 20.5-49.9 4 22.2 6.4-47.6 > 0.05
Bilateral process in the lungs 20 45.5 30.4-61.2 7 38.9 17.3-64.2 | > 0.05
Dissemination + 15 34.1 20.5-49.9 4 22.2 6.4-47.6 > 0.05
Destruction + 39 88.6 75.4-96.2 9 50.0 26.0-74.0 | = 0.002

es, which can also affect the sensitivity of the
diagnostic test. In the further research, all
examined patients with tuberculosis (62 pa-
tients) were divided into two groups: group
“D+" included 48 patients (77.4%) with de-
structive changes in the lungs, and group
“D-" consisted of 14 patients (22.6%)) with-
out acute pulmonary structural changes. The
groups did not differ in patients’ age and gen-
der distribution.

Anti-TB  antibodies were detected us-
ing the test system “IB-Chem Anti-Myco-
bacterium tuberculosis” in a significant-
ly higher number of patients of group “D+"
(39 of 48 patients — 81.3%, CI = 67.4-91.1)
than in group “D-" (5 of 14 patients — 35.7%,
CI = 12.8-64.9), p = 0.001. Thus, the sensi-
tivity of the test in group “D+"” was probably
higher (81.3%) than in group “D-" (35.7%).
Patients of group “D+” characterized poly-
resistant infection strains (MRTB, XDR-TB),
while in patients of group “D” monoresistant
mycobacteria strains were found, more often
rifampin resistance only (Table 3).

Bronchopulmonary syndrome and widespread
infiltrative-focal changes in the lungs, were
probably more often observed in group “D+"
(Table 4). Accordingly, limited infiltrative-focal
changes were more often observed in patients
of group “D-". Intoxication syndrome and lung
dissemination occurred in both groups with
equal frequency.

Lymphocytosis, which was observed in patients
of group “D-" (Table 5) and was associated with
increased activity and lymphocyte count, was
also a more favourable sign in people with TB
than low lymphocyte count [23, 24].

The groups of "D+"” and “D-" patients with or
without lung destruction respectively, have
shown a difference in the quantitative com-
position of blood cells (Table 5). Thus, leuco-
cytosis in the blood was determined mainly
in patients with group “D+". While in patients
of the group “D-" with no pathological struc-
tural changes in the lungs, a higher number
of lymphocytes was observed in comparison
with group “D+", which is a sign of an active

Table 2.

Indicators of laboratory blood tests in patients with pulmonary TB depending on the
“IB-Chem Anti-Mycobacterium tuberculosis” test result, (M £ m)

Healthy donors group Pulmonary TB groups
Blood test parameters (n=30) T (n=a4) 11 (n=18)
WBC (10°%/L) 6.4 £ 0.3 8.0 £ 0.4% 7.3 £0.7%
Lymphocytes (%) 32.5+1.3 30.6 £2.0 33.9+ 2.8
Granulocytes (%) 61.4 £ 1.3 59.6 = 2.3 56.3 = 3.6
Monocytes (%) 6.2 £ 0.4 8.4 £ 0.6* 9.3 £ 0.9*
ESR (mm/h) 7.2 +1.8 7.8+ 1.0 8.8+ 1.7

Note. * - statistically significant difference between the indicator of the group of patients in comparison with the indicator of the group of healthy donor

people (p < 0,05); ESR — erythrocytes sedimentation rate.

45



Mpaui HTLW MeanyHi Hayku

2022, Tom 69, N2 2

ISSN 2708-8634 (print)

Proc Shevchenko Sci Soc Med Sci
ISSN 2708-8642 (online)

WWW.Mmspsss.org.ua

2022, Vol. 69, 2

OpwuriHanbHi 4OCAIAXEHHS: KNIHIYHI HayKKn

Original research: Clinical sciences

Table 3.

Antibiotic resistance in patients with pulmonary TB, depending on the presence of
structural pulmonary changes

Group “D+” Group “D-"
Antibiotic resistance types (n = 48) (n=14) p
abs. % CI (%) abs. % CI (%)
Monoresistant infection strains (RifTB) 13 27.1 | 15.3-41.8 8 57.1 28.9-82.3 | = 0.041
Polyresistant infection strains (MDR-TB, XDR TB) 35 72.9 | 58.2-84.7 6 42.9 17.7-71.1 | = 0.041

Note: RifTB - rifampicin-resistant tuberculosis; MDR-TB — multidrug-resistant tuberculosis (resistant at least to rifampicin
and isoniazid); XDR-TB - Extensively drug-resistant TB.

Table 4.

Clinical symptoms and signs of pulmonary TB in patients, depending on the presence
of structural pulmonary changes

) Group "D+"” (n = 48) Group "D-" (n = 14)
I
ndicators abs. % CI (%) abs. % CI (%) P
Intoxication + 30 62.5 47.4-76.1 6 42.9 17.7-71.1 > 0.05
Bronchopulmonary syndrome + 35 72.9 58.2-84.7 42.9 17.7-71.1 = 0.041
Infiltrative-focal pulmonary changes:
- limited, 8 16.7 7.5-30.2 8 57.1 28.9-82.3 | = 0.005
- common 18 37.5 24.0-52.6 1 7.1 0.2-33.9 = 0.002
Bilateral process in the lungs 22 45.8 31.4-60.8 5 35.7 12.8-64.9 > 0.05
Dissemination + 15 | 31.3 | 18.7- 4 |28.6| 8.4- >
46.3 58.1 0.05
Table 5.

Indicators of laboratory blood tests in patients with pulmonary TB, depending on the
presence of structural pulmonary changes (M + m)

Healthy donors group Pulmonary TB groups P (differences between

Blood test parameters (n=30) “D+” (n=48) “D-" (n=14) groups of TB patients)
WBC (10°/L) 6.4 £ 0.3 8.2 £ 0.3% 6.4 £ 0.8 = 0.054
Lymphocytes (%) 32.5+£1.3 29.0 £1.5 40.3+ 4.4 = 0.027
Granulocytes (%) 61.4 +£1.3 60.7 £ 2.0 51.7 £ 4.4% = 0.078
Monocytes (%) 6.2 £0.4 8.3 £ 0.5% 9.9 + 1.1% > 0.05
ESR (mm/h) 7.2+1.8 9.0+ 1.6 6.7 £ 0.9 > 0.05

Note. * - statistically significant difference between the indicator of the group of patients in comparison with the
indicator of the group of healthy donor people (p < 0,05); ESR - erythrocytes sedimentation rate.

immune response to infection, and a reduced
number of granulocytes compared to normal.
The number of monocytes was increased in
both groups, and no differences in ESR were
observed.

Changes in blood biochemical parameters
(ALT, AST, creatinine, glucose and protein lev-
els) between “D+"” and “D-" groups were not
found.
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Discussions

In a previously conducted study, indicators of
general specificity and sensitivity of the new-
ly developed test system “IB-Chem Anti-My-
cobacterium tuberculosis” and two analogous
commercial test systems for detecting IgG an-
tibodies to M.tuberculosis were analysed (test
system #1 (Ukraine), test system #2 (Russia))
[21]. The results showed that both commer-
cial diagnostic kits have the same sensitivity
rate at 55% (compared to 70% for “IB-Chem
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Anti-Mycobacterium tuberculosis”). All 3 diag-
nostics were characterized by high specificity,
which was based on the results of the survey of
healthy donors and used the serum of patients
with non-tuberculous pulmonary diseases. The
specificity of test systems #1 and #2 appeared
to be similar and was 92.5% and 90.2% re-
spectively. In the case of “IB-Chem Anti-My-
cobacterium tuberculosis”) it was higher -
95.5%. The fraction of false-positive results
was 4.5%. Thus, we have shown that this test
system based on the chimeric protein MPT83-
MPT63 is characterized by a reliable value of
specificity, and subsequent studies have exam-
ined the sensitivity of the ELISA test kit only.

The last study found that the sensitivity of the
“IB-Chem Anti-Mycobacterium tuberculosis”
test kit for detecting anti-TB IgG antibodies in
human blood serum using recombinant fusion
protein MPT83-MPT63 reached 71.0%. With a
satisfactory specificity of the test, the test sensi-
tivity of about 70% is considered to be not high.

Note that in a similar study by Italian scien-
tists La Manna MP et al. (2021), a similar sen-
sitivity (73.3%) and test specificity (97.4%)
are established in determining serum anti-TB
antibodies with the use of highly purified re-
combinant proteins antigens PstS1 and PstS3
antigens and highly purified lipoglycan of MTB
cell wall in the LIODetect®TBST Tuberculosis
Rapid Test [13]. This indicates certain limita-
tions in the tests of serum anti-TB antibodies
definition, which is likely to depend on unclear
factors that should be studied further. In this
paper, we tried to establish such factors. This
will enhance the efficiency of the cheap an-
ti-TB antibody detection tests.

There are other ways to increase the efficien-
cy of serological tests to determine anti-TB
antibodies today. For example, increasing the
number of antigens used in the test (before
Jacobs R, et al. (2022) [14]) in combination
with the definition of inflammatory markers,
search and the use of several MBT mimotop-
es to determine the corresponding IgG in the
blood of patients [12].

A statistical analysis of factors that could affect
this result was conducted. No relation with the
following parameters has been found: gender
and age of patients, the presence of concom-
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itant diseases, characteristic features of the
tuberculosis process, such as intoxication and
bronchopulmonary syndrome in patients, the
severity of infiltrative-focal changes and the
dissemination of the process in the lungs, as
well as laboratory cellular indicators and bio-
chemical parameters of the blood.

It was also found that destructive changes
in the lungs were most often observed in a
group of patients with positive tests. I.e., the
sensitivity of the test system was 81.3% in
the case of a destructive form of pulmonary
tuberculosis.

At the same time, polyresistant infection
strains (MRTB, XDR-TB) were more often found
in patients with destructive forms of pulmo-
nary tuberculosis. Obviously, the insensitivity
of the pathogen to several anti-TB drugs con-
tributed to the destruction of the lungs due to
the ineffectiveness of the treatment [3, 22].
Thus, the higher level of anti-TB antibodies in
the blood of patients was due to the presence
of destruction in the lungs, which is treated
long and difficult, and often accompanied by
resistance to treatment.

It is logical to assume that the presence of
necrotic changes in the lungs, which was ac-
companied by the destruction of lung tissue
and the formation of decay cavities, probably
contributed to the direct penetration of myco-
bacterial antigens into the bloodstream, which
in turn contributed to the abundance of an-
ti-TB antibodies.

It was confirmed that the clinical course of the
TB was more complicated in the patients with
destructive forms of pulmonary TB when the
bronchopulmonary syndrome (with a strong
cough and sputum secretion) and widespread
infiltrative-focal changes in the lungs were ob-
served more often. They are companions of
destructive processes in the lungs. Less se-
vere limited infiltrative-focal changes were
found more rarely.

Thus, the presence of destruction in the lungs
was accompanied by more intense pro-inflam-
matory blood reactions, which were charac-
terized by leucocytosis with a reduced propor-
tion of lymphocytes (which is a sign of a more
severe acute TB inflammation).
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In summary, the increased sensitivity of the
test system “IB-Chem Anti-Mycobacterium tu-
berculosis” for detecting anti-TB antibodies in
patients’ sera with a more severe destructive
process in the lungs may be due to the de-
struction of lung tissue and the formation of
decay cavities, which results in mycobacterial
antigens leak into the blood with the following
formation of specific anti-tuberculosis anti-
bodies by immune cells. At the same time, the
identified differences in other studied clinical
signs and laboratory parameters, which are
associated with the presence of the structural
pulmonary changes, are secondary.

Original research: Clinical sciences

Conclusions

1.The sensitivity of the “IB-Chem Anti-Myco-
bacterium tuberculosis” ELISA test kit for the
anti-TB class G immunoglobulins detection in
human blood serum using recombinant fusion
protein MPT83-MPT63 achieves 71.0%; it is
higher in the case of a destructive form of pul-
monary TB system and reaches up to 81.3%.

2. The new diagnostic test system “IB-Chem An-
ti-Mycobacterium tuberculosis” can be advised
primarily for the serological diagnosis of TB in
patients with structural pulmonary changes in
the lungs where the diagnostic efficiency of
this test system reaches high indicators.
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