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CONCEPTUAL LANDMARKS OF THE RESEARCH
Relevance of the research

Tuberculosis (TB) is the infectious disease that account for a
significant morbidity and the highest number of deaths caused by a single
infectious agent globally each year [1]. As a result of this major impact on
public health, tuberculosis is in view of the most recognized international
institutions that prioritize policies and interventions aimed to reduce the
burden and eventually eliminate this disease [2]. In this context, in the last
decade, a series of important achievements have been registered both in
diagnosis and treatment of tuberculosis.

In the field of tuberculosis diagnosis, several nucleic acid
amplification-based tests have been developed, which in validation studies
have demonstrated high accuracy in identifying M. tuberculosis that
combined with a short turnaround time for test results [3]. As well,
molecular-genetic technologies have offered the possibility of rapid
assessment of susceptibility to basic anti-tuberculosis drugs. Among these
tests a particularly wide implementation has been achieved in case of Xpert
MTB/Rif (Xpert). Its technical characteristics (accuracy, speed, and
operational simplicity) had inspired enthusiasm even from the first
implementation reports. At the same time, it was clear that the effectiveness
and real impact of using Xpert MTB/Rif technology in current clinical
practice could be reduced by a number of factors conditioned by the
particularities of local medical systems (high rate of TB/HIV co-infection,
increased incidence of multidrug resistant strains, centralised healthcare
delivery system etc.) [4] and patient characteristics (extrapulmonary forms
of disease, immunocompromised status, children, etc.) [5]. Thus, assessment
of the real impact of the use of Xpert technology in TB diagnosis in different
healthcare systems has become one of the research priorities. Therefore,
evaluation of the impact of Xpert MTB/Rif on therapeutic management in
patients with MDR tuberculosis and on the microbiological confirmation of
tuberculosis in patients with paucibacillary sputum, in clinical practice in the
Republic of Moldova, are two of the objectives of the present work.

Along with the implementation of new diagnostic methods, the
workload of TB microbiological laboratories has inevitably increased, both
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because of direct testing using new technologies and secondary to testing
performed as part of quality control in subordinate units. In this context, tools
for automated performance and reading of classical diagnostic methods
(microscopy and culture) became of great relevance. These technologies
have the potential to replace or at least reduce the involvement of human staff
and thereby "free" them for the supervision/performance of more complex
tests. For some of these automated systems, there is a considerable amount
of experimental and field data on their efficacy and cost-effectiveness [6],
for others, the accuracy and feasibility of application in the context of
different diagnostic scenarios has yet to be established. In this context
assessment of the performance of the automated fluorescent staining
microscopic smear reading platform (Fluorobot) is another objective of the
present work [7].

Along with important achievements in the diagnosis of
tuberculosis, there have also been some disappointments and unfulfilled
hopes in recent years, in particular this is the case of latent tuberculosis
diagnostic tests (LTBI) [8]. Thus, the development, over several decades, of
IGRA (Interferon-Gamma Release Assay) tests has ended up with the
conclusion of their low specificity in identifying persons with LTBI at
increased risk of progression to active TB as well as in differentiating persons
with LTBI from those with active TB [9]. As a result, numerous studies are
currently conducted to identify new biomarkers (alternative or
complementary to INF-y assessed by IGRA) that would be more effective in
differentiating various clinical statuses of TB infection. Thus, and one of the
objectives of the present work was to evaluate the potential role of the
assessment of the IL-2/INF-y secretory profile of peripheral blood T
lymphocytes in the differentiation of clinical statuses of M. tuberculosis
infection [10].

The recent major advances in treatment of tuberculosis are related
to the identification and introduction into clinical practice of new drugs and
therapeutic regimens. Among these, the most notable are bedaquiline and
delamanid, in line with short-course treatment regimens for MDR-TB.
Although delamanid could be, at least in part, listed as an unmet expectation,
bedaquiline has demonstrated its efficacy at all stages of clinical testing due
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to which it has been included in the first-line battery of antituberculosis
treatment [11, 12]. However, the efficacy reported in clinical trials may not
be reproduced in real world practice especially in case of MDR-TB
(administration in patients with more severe disease than those in clinical
trial, lower adherence to long-term therapy, higher risk of adverse reactions
due to co-administration with medication used for comorbidities, etc.). Thus,
evaluation of the effectiveness of new drugs and regimens when applied in
routine clinical practice, particularly in case of programmatic management
of national TB response programmes, constituted a major practical research
interest. The present paper describes the results of the evaluation of the
effectiveness of including bedaquiline in antituberculosis treatment regimens
in MDR-TB patients in the National Tuberculosis Response Programme in
the Republic of Moldova.

Tuberculosis treatment monitoring and outcome assessment is an
area of ongoing discussion. Currently used markers (mostly microbiological)
for assessment of therapy efficacy and cure are indirect and of low specificity
[13]. Thus, the research priorities in this area are directed towards the
identification of more specific biomarkers that would allow individualized
treatment duration and better cure prediction. The results obtained in this
respect, to date, are promising, but still far from being applicable in current
practice. Because of this there is a lively interest in identifying risk factors
for unfavourable treatment outcome and for reviewing the criteria
(microbiological and clinical) currently used to define antituberculosis
treatment outcomes [14]. Considering that among the objectives of the
present work is assessment of the impact of lung function on antituberculosis
treatment outcomes and evaluation of the feasibility and impact of
concluding on the outcome of antituberculosis therapy after one year follow-
up.

Key words: TB, MDR, laboratory diagnostics, M. tuberculosis,
antituberculosis treatment.

Area of research: Pneumophthisiology

Aim of the research
Evaluation of clinical and laboratory interventions with potential
to optimise diagnosis and to improve treatment of tuberculosis patients.
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Research objectives

1. To assess efficacy of determination of the interferon-y and
interleukin-2 peripheral cell response in differentiating the clinical statuses
of M. tuberculosis infection.

2. To assess the diagnostic accuracy of automated reading by
Fluorobot platform of the fluorescent stained smears in the diagnosis of
pulmonary tuberculosis in adults.

3. To determine the impact of the implementation of GeneXpert
MTB/RIf technique, on the therapeutic management of patients with
mutlidrug-resistant pulmonary tuberculosis in the Republic of Moldova.

4. To determine the added value of the bronchial aspirate specimen
testing in the diagnosis of pulmonary tuberculosis in patients with
paucibacillary free expectorated sputum specimens.

5. Toassess the effectiveness of including bedaquiline in multidrug-
resistant tuberculosis treatment regimens in the conditions of programmatic
management of tuberculosis patients.

6. To assess the rationality of including high-dose isoniazid in
treatment regimens used in patients with multidrug-resistant tuberculosis in
the Republic of Moldova.

7. To determine the impact of respiratory function, assessed at
diagnosis, on treatment outcomes in patients with pulmonary tuberculosis.

8. To evaluate alternative approaches in assessment of treatment
outcomes in tuberculosis patients.

Scientific novelty and originality.

The novelty of the research is given by the evaluation of the
efficacy of applying new biomarkers (IL-2/INF-y cytokine profile of
peripheral blood lymphocytes), alternative specimens (bronchial aspirate)
and original technological solutions (FluoroSpot, Fluorobot, Xpert
MTB/RIf) for the diagnosis of tuberculosis in clinical practice. Similarly, the
novelty of the study is ensured by the assessment of the effectiveness and/or
rationality of the application in routine clinical conditions in the healthcare
system of the Republic of Moldova of new drugs such as bedaquiline or high-
dose isoniazid, together with the identification of new predictors of the
effectiveness of antituberculosis treatment and the application of more
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objective approaches, from a clinical point of view, in the assessment of
antituberculosis treatment outcomes.

Results that led to the solution of a major scientific or applied

problem.

Fluorospot represents an alternative method for the diagnosis of latent
tuberculosis infection with a diagnostic accuracy like that of EliSpot-
IGRA techniques.

Application of deep learning algorithm-based technologies such as
Fluorobot allows automated reading of microscopic smears in fluorescent
staining with an accuracy comparable to that obtained at manual reading.
Nationwide application of the Xpert MTB/RIif technique in the diagnosis
of tuberculosis has allowed a 6-fold reduction in therapeutic delay in
patients with MDR pulmonary tuberculosis.

The use of bronchial aspirate specimens tested by molecular-genetic tests
(Xpert MTB/RIf) in patients with pulmonary tuberculosis with highly
paucibacillary sputum (microscopy and Xpert MTB/Rif negative) allows
additional microbiological confirmation in a quarter of these patients.
Bedaquiline used in treatment regimens in patients with MDR
tuberculosis, including those with previous treatment failure, under
programmatic care delivery ensures a high cure rate and reduced
mortality.

Resistance to isoniazid in MDR tuberculosis patients in the Republic of
Moldova is overwhelmingly due to mutations in the katG gene
(associated with high levels of minimum inhibitory concentrations
against this drug), which precludes empirical administration of high doses
of isoniazid (15-20 mg/kg) in treatment regimens for these patients.
Restrictive pattern of pulmonary function in patients with pulmonary
tuberculosis, assessed at initiation of antituberculosis treatment, is a
potentially modifiable predictor of negative treatment outcome in patients
with pulmonary tuberculosis.

Assessment of antituberculosis treatment outcome after a period of post-
therapy surveillance is a more rational approach to antituberculosis
treatment evaluation, feasible in conditions of programmatic care of
tuberculosis patients.



Theoretical significance.

The research provides the rationale on optimisation of current
diagnostic algorithms on diagnosis of M. tuberculosis infection by
potentially including serological assays to assess INF-y and IL-2 secreted by
T lymphocytes, automated reading of microscopy of fluorescent stained
smears and molecular-genetic testing of bronchial aspirate specimens in
patients with paucibacillary sputum. Argumentation of the usefulness of the
mentioned interventions is performed considering sensitivity, specificity,
positive and negative likelihood ratios. Similarly, the impact of the
nationwide implementation of the Xpert MTB/Rif technique has been argued
by assessing the overall effect on reducing therapeutic delay in patients with
MDR pulmonary tuberculosis. As part of the valuation of interventions for
the improvement of tuberculosis treatment, was argued the effectiveness of
including bedaquiline in treatment regimens under programmatic conditions
in MDR-TB patients by demonstrating a higher cure rate and lower mortality
when using this drug, and the ineffectiveness of empirical inclusion (without
assessment of genetic determinants) of high-dose isoniazid in treatment
regimens in MDR tuberculosis patients. In the same context, the rationality
and feasibility of post-therapy surveillance in assessing TB treatment
outcomes was argued.

Applicative value.

The application of the interventions evaluated in this work allows
to reduce the diagnostic delay in patients with MDR pulmonary tuberculosis,
significantly to increase the microbiological confirmation of pulmonary
tuberculosis in patients with paucibacillary sputum, and to optimize the
reading of fluorescent stained smears. Likewise, the use of the evaluated
therapeutic solutions has been shown to be effective in increasing cure rate
and reducing mortality rate in MDR tuberculosis patients, as well as avoiding
irrational empirical use of high-dose isoniazid treatments with potential
hepatotoxic effect in these patients. The use of treatment assessment after
post-treatment surveillance have been shown to be more rational, from
clinical point of view, for the assessment of therapeutic efficacy.



Implementation of scientific results.

The theoretical and practical results of the study are used in training
of medical students at the Department of Pulmonology and Allergology, as
well as in the clinical departments of "Chiril Draganiuc" Phtisiopneumology
Institute. There were registered 3 certificates of innovator and 3 acts of
implementation of results.

The results of the thesis were reflected in 51 scientific publications
including: 1 - nationally published single author monograph, 1 - chapter in
an international monograph, 1 - contribution in medical textbook, 21 -
articles in journals indexed in the Web of Science database, 1 - article in
databases accepted by the ANACEC, 5 - articles in journals of the National
Register of Journals, 14 - conferences abstracts, 7 - editorials and
commentaries. As well, thesis results have been presented at 19 scientific
meetings and events.

THESIS CONTENT

1. CURRENT DIAGNOSIS AND TREATMETN OF
TUBERCULOSIS

The chapter reviews the literature on the diagnosis and treatment
of tuberculosis. That is preceded by a description of the evolution of TB
epidemiological indicators at local and international level, highlighting the
major challenges that prevent TB elimination in the upcoming future. On the
diagnostic options, the variety of molecular-genetic methods for confirming
M. tuberculosis infection are described, alongside classical tests such as
microscopy and culture are characterised. The diagnostic accuracy of the
tests and the advantages of their application in clinical practice are
comparatively analysed. The latest data on treatment regimens and new
drugs introduced into clinical practice during the last decade are as well
reviewed. The last part of the chapter is devoted to the drawbacks of current
approaches in assessing TB treatment outcomes and potential opportunities
for improvement.
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2. SPECIFIC CYTOKINE RESPONSE IN DIFFERENTIATING
CLINICAL STATUSES OF M. TUBERCULOSIS INFECTION

The chapter describes the results of the assessment of diagnostic
accuracy of IL-2/INF-y secretory profile of peripheral blood T lymphocytes
assessed by the Fluorospot platform in differentiating latent tuberculosis
infection (LTBI) from active TB (confirmed by culture or molecular-genetic
test) and cured TB, using as a control group healthy individuals in whom
LTBI was excluded (negative IGRA-Elispot result). For this purpose, 73
persons were enrolled, of which 4 patients, initially diagnosed with
tuberculosis, were excluded due to subsequent confirmation of an alternative
diagnosis. Of the 69 persons included in the final analysis 25 met the criteria
for inclusion in the LTBI cohort, 18 - cohort of patients with active TB, 10 -
cohort with cured TB, 16 - cohort of healthy persons.

FluoroSpot assessment of IL-2 and INF-y response induced by
ESAT-6

FluoroSpot detection of cytokines response induced by ESAT-6
stimulation revealed a higher number of IL-2-secreting PBMCs in TB
patients and people with LTBI than in healthy individuals, i.e. median 9,5
spot forming cells (SFCs)/200.000 peripheral blood mononuclear cells
(PBMCs) versus 2 SFCs/200.000 PBMCs, p=0.001 and respectively 4
SFCs/200.000 PBMCs versus 2 SFCs/200.000 PBMCs, p=0.02.

The number of INF-y-secreting PBMCs was significantly different
in TB patients and LTBI individuals compared to healthy individuals, i.e.
median 18,5 SCFs/ 200.000 PBMCs versus 1 SFC/ 200.000 PBMCs,
p<0.0001 and respectively 6 SFCs/ 200.000 PBMCs versus 1 SFC/ 200.000
PBMCs, p=0,0003.

The only subset of PBMCs for which significant differences
between TB patients and LTBI individuals on stimulation with ESAT-6 were
those with IL-2" IFN-y" secretory profile, median 13 SFCs/ 200.000 BPMCs
versus 5 SFCs/ 200.000 BPMCs, p=0,0136, (Figure 2.1 B) Similarly, the
number of IL-2" IFN-y" BPMCs is higher in TB patients compared to those
with a history of cured TB, but without statistical significance, median 13
SFCs/ 200.000 BPMCs versus 6 SFCs/ 200.000 BPMCs, p=0,095.
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In the case of secretory PBMCs of both cytokines IL-2"TFN-y"
significant differences were only revealed between individuals with a history
of cured tuberculosis and healthy individuals (median 2,5 SFCs/200.000
PBMCs versus 0 SFC/200.000 PBMCs, p=0,007, Figure 2.1 C).

In the context of the differences in IL-2 and IFN-y secretion profile
between the analysed groups, it should be noted that the observed overlaps
in the expression of all five cytokine patterns would not allow differentiation
of clinical-immunological statuses of tuberculosis infection in the individual
patient in clinical practice.

Comparison of the rate of each type of PBMCs with a specific
cytokine secretion profile (IL-2" IFN-y", IL-2" IFN-y" and IL-2" IFN-y")
revealed no significant differences between TB patients and individuals with
LTBI or those with a history of cured TB.

FluoroSpot assessment of IL-2 and INF-y response induced by
CFP-10

When assessing the cytokine response induced by CFP-10
stimulation, significant differences were observed in the number of PBMCs
with IL-2" IFN-y" secretory profile among individuals with history of cured
tuberculosis compared to that in tuberculosis patients, (median 3
SFCs/200.000 PBMCs versus 15,5 SFCs/200.000 PBMCs, p=0.007) and that
in healthy individuals (median 3 SFCs/ 200.000 PBMCs versus 0 SFCs/
200.000 PBMCs, p=0,01, Figure 2.1 B).

The total number of INF-y" as well as IL-2" IFN-y" and IL-2" IFN-
y" secreting cells in LTBI or healthy individuals was lower than in TB
patients.

Similarly, the total number of IL-2"-secreting PBMCs and that with
IL-2" IFN-y secreting profile in healthy individuals was lower than in TB
patients.
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Figure 2.1 ESAT-6 and CFP-10- induced cytokine response in
FluoroSpot. ESAT-6 induced cytokine immune response in
200.000 PBMCs/well in participants with active tuberculosis
(TB, circle, n = 18), past tuberculosis (past TB, inverted
triangle, n = 10), latent infection with M. tuberculosis (LTBI,
square, ESAT-6-induced n = 24, CFP-10-induced n = 22),
EliSpot-negative individuals (control, triangle, ESAT-6-
induced n = 17, CFP-10-induced n = 19) was analysed. A p-
value of <0,05 was considered significant.
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Figure 2.2 ROC plots of the FluoroSpot and EliSpot-IGRA tests with best
discriminatory accuracy for subjects with active tuberculosis, assessed by
AUC values.

Comparison of rates of PBMCs with various cytokine profiles
shows a dominance of IL-2" IFN-y" PBMCs in active tuberculosis, versus an
approximately equal distribution of IL-2" IFN-y’, IL-2" IFN-y" and IL-2
IFN-y" in persons with history of tuberculosis, and increased rate of IL-2"
IFN-y" PBMCs in persons with LTBI.

Overall diagnostic accuracy of IGRA-EliSpot and FluoroSpot tests

Comparison of the ROC curves of the IGRA-EliSpot and
FluoroSpot assays revealed that the total INF-y" response discriminates most
effectively between the clinical states of M. tuberculosis infection - LTBI,
active tuberculosis, cured tuberculosis and healthy (Figure 2.2). Similar
results were observed for FluoroSpot at a threshold value greater than 5
SFCs/ 200.000 INF-y" secreting PBMCs upon stimulation with ESAT-6
(AUC 0,751, 95%CI 0,632-0,847, sensitivity -59%, specificity - 89%) and at
threshold value above 6 SFCs/ 200.000 PBMCs with IL-2TFN-y" cytokine
profile upon stimulation with ESAT-6 (AUC 0,77, 95%CI 0,653-0,862,
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sensitivity 72%, specificity 76%). At a value greater than 12 SFCs/ 200.000,
which is optimal for CFP-10-induced IL-2"-secreting PBMCs, sensitivity
and specificity were 82% and 67% (AUC 0,724, 95%CI 0,603-0,825).

Thus, neither the assessment of the number of IL-2"-secreting nor
INF-y"-secreting cells allows differentiation with sufficient accuracy
between active TB patients, persons with LTBI, those with a history of cured
TB and healthy individuals.

3. OPTIMISATION OF MICROSCOPIC DIAGNOSIS OF
TUBERCULOSIS

The chapter presents the results of the prospective assessment of
the diagnostic accuracy of M. tuberculosis bacilli identification by automated
reading of microscopic smears in fluorescent staining using the Fluorobot
platform. The microscopic testing was performed for the diagnosis purpose
of pulmonary tuberculosis. This was compared with manual microscopy
reading by laboratory staff, using M. tuberculosis culture as the reference
method. Diagnostic accuracy was assessed by determining sensitivity,
specificity, negative predictive value (NPV), positive predictive value (PPV),
positive likelihood ratio (LR+) and negative likelihood ratio (LR-). ROC
analysis was performed to quantify overall accuracy of the test.

As part of the study 588 lower airways specimens were collected.
Of these, 136 were specimens other than sputum and were therefore not
included in the study. In other 30 cases specimens were excluded due to
contaminated cultures. Thus 422 sputum samples were included in the final
analysis. M. tuberculosis culture was positive in 80 (18,9%) of the analysed
samples.

At the manual reading of the smear microscopy 56 out of 80
culture-positive samples were graded as positive, corresponding to a
sensitivity of 70,0% (95%ClI, 58,7% - 79,7%). For culture-negative sputum
samples 335 out of 342 samples were graded as negative by microscopy,
corresponding to a specificity of 97,9% (95%CI, 95,8% - 99,2%).

The Fluorobot assessed 56 of 80 culture-positive samples as
positive, corresponding to a sensitivity of 70,0% (95%CI, 58,7% - 79,7%).
Out of 342 culture-negative samples, 280 samples were microscopically
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negative when examined by the Fluorobot, that correspond to a specificity of
81,8% (95%CI, 77,4% - 85,8%).

The positive likelihood ratio (LR+) and the negative likelihood
ratio (LR-) in case of manual reading was respectively 34,2 (95%CI, 16,2-
72,2) and 0,4 (95%CI 0,2-0,4), and corepsonding values for Flurorobot
examination - 3,9 (3,0-5,0) and 0,4 (0,3-0,5) respectively. Thus, a positive
result by Fluorobot is 8,5 times less likely to confirm the diagnosis of
tuberculosis than for manual examination of sputum smears in fluorescent
staining.
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Figure 3.3 Diagnostic accuracy of Fluorobot examination of sputum
smears fluorescently stained with auramine compared to manual examination
by laboratory specialists, culture on solid media was considered as reference
method, orange line - manual examination, green line - Fluorobot examination
supplemented by manual re-examination of uncertain smears, blue line
Fluorobot examination only.

Following our finding of lower specificity in Fluorobot
examination, the grading of each smear by both methods was compared and
66 smears were identified as +/- by Fluorobot but negative by manual

reading.
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Thus, to reduce the rate of false positive results and to increase the
specificity of Fluorobot examination, re-examination of some smears by
manual examination was evaluated. To determine the minimum number of
smears re-assessment of which could result in an optimal increase in
specificity of Fluorobot examination, several options were examined
depending on the number of bacilli identified in the smear. An acceptable
result from the perspective of the number of smears re-examined versus the
added value to specificity was obtained when re-examining smears with 2-4
bacilli in the visual field of interest. This subgroup constituted 63 (14,9%)
smears out of the total smears analysed, re-examination of which resulted in
a positive microscopy result in 51/80 of the culture-positive sputum samples
(sensitivity 63,8%, 95%CI, 52,2 - 74,2) and a negative microscopy result in
329 out of 342 culture-negative sputum samples (specificity 96,2%, 95%CI,
93,6 - 98,0). The corresponding values of LR+ and LR- were 16,8 (9,6-29,3)
and 0,38 (0,28-0,50) respectively. An even higher diagnostic accuracy can be
obtained by re-examining a larger number of smears.

The AUC value for Fluorobot examination was 0,80 (95%CI 0,76
- 0,84), for Fluorobot examination and re-examination of a complementary
set of smears (with 2 - 4 bacilli) - 0,81 (95%CI, 0,77-0,85), and for manual
examination - 0,84 (95%CI 0,81 - 0,88) (Figure 3.1). Differences between
AUC values are minimal and statistically insignificant, i.e., AUC manua Versus
AUCF1y0robot = 0,044, p= 0,07 and AUC manual versus AUCForobot partially re-
examined = 0,036, p = 0,006.

4. MOLECULAR DIAGNOSTIC TECHNIQUES AND
ALTERNATIVE SPECIMENS

4.1 Impact of Xpert MTB/RIif testing on therapeutic delay in
MDR-TB patients

The chapter describes the results of the retrospective pre-post
analysis (2011-2015) of the impact of the nationwide implementation of the
GeneXpert MTB/Rif test (Xpert MTB/RIif) in the Republic of Moldova. The
study was conducted on the national cohort of patients who initiated
treatment for MDR-TB in the Republic of Moldova during the study period,
in which the dynamics of time to treatment initiation (therapeutic delay) and

its correlation with the number of performed Xpert MTB/RIf tests were
17



analysed. For study purpose therapeutic delay was defined as time for
diagnosis of TB to the initiation of the MDR-TB treatment, during which
confirmation of MDR pattern and decision of treatment initiation should be
taken Primary data were collected from SIME-TB (National Electronic
System for Monitoring and Evaluation of Tuberculosis).

In the period 2011-2015, 74474 Xpert MTB/Rif tests were
performed: year 2012 - 8273 tests, year 2013 - 16461, year 2014 - 23320,
year 2015 - 262420 tests. The number of tests performed per time unit has
been continuously increasing both due to the commissioning of new Xpert
machines and increase in the number of tests performed per diagnostic unit.
The number of tests performed per each diagnosed MDR-TB case has
progressively increased from 15,1 tests’ MDR-TB case (confirmed by Xpert
MTB/Rif) in 2012 to 27,3 tests/ MDR-TB case (confirmed by Xpert
MTB/RIif) in 2015 (p=0,0001).

During the period under review there were 5507 cases of MDR-TB
registered in the SIME TB. The analysis did not include cases with
incomplete data on the date of TB diagnosis or the date of initiation of
treatment for MDR-TB. Thus, 4353 cases were considered in the final
calculation, i.e., 730 out of 1111 cases of MDR-TB patients diagnosed in
2011, 813 out of 1121 - in 2012, 920 out of 1162 - in 2013, 906 out of 1047
-1in 2014, 984 out of 1066 - in 2015. Comparison of the time of therapeutic
delay during the evaluated period showed a progressive reduction of it with
the implementation of the Xpert MTB/Rif technique (Figure 4.1 A, B). Thus,
in 2011 the median therapeutic delay time was 46,5 days (interquartile range
(IQR) 14-89,25), 2012 -36 days (IQR 11-75), 2013- 24 days (IQR 7-63),
2014 - 10 (IQR 3-42), 2015 - 8 days (IQR 2-28). Similarly, the correlation
between the number of Xpert tests performed and the time of therapeutic
delay showed a strong inverse association between them (r = - 0,88 95%CI -
0,95 —-0,73; r* = 0,79, p < 0,0001; Figure 4.1 C).
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Figure 4.1 Treatment delay in MDR-TB patients in the Republic of Moldova
in relation to countrywide implementation of Xpert MTB/RIF testing A)
annual dynamics, B) monthly dynamics, C) correlational analysis between
treatment delay and number of the performed Xpert MTB/RIf tests.
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4.2 Role of the examination of bronchoscopic specimens for
microbiological confirmation of tuberculosis.

The chapter describes results of the evaluation of diagnostic
accuracy of the Xpert MTB/RIf test in bronchial aspirate specimens in
patients with paucibacillary sputum (AFB smear microscopy and Xpert
MTB/Rif both negative), as well it includes assessment of added value of the
examination of the bronchial aspirate specimens for microbiological
confirmation of pulmonary tuberculosis. Diagnostic accuracy was assessed
considering test sensitivity, specificity, PPV, NPV, LR+, LR-, having M.
tuberculosis culture as reference standard.

During the study period, 705 patients with paired respiratory
samples (sputum and bronchial aspirate) examined at the National Reference
Laboratory in Mycobacteriology (NRL) from the clinical wards of the Chiril
Draganiuc Institute of Phthysiopneumology, were identified.

In the analysed patients the positive culture result was recorded in
5,5% (39/705) cases, including 23 cases where the culture was positive only
from bronchial aspirate, 9 cases - from bronchial aspirate and sputum and in
another 3 cases only from sputum specimens. AFB smear microscopy was
positive in bronchial aspirate in 13 (1,8%) of the analysed cases, and Xpert
MTB/RIf (also in bronchial aspirate) - 30 (4,2%) cases. Considering culture
as the reference standard, the following sensitivity and specificity values
were obtained in bronchial aspirate for Xpert MTB/Rif: 46,1% (95%CI
31,6% - 61,4%) and 98,2% (95%CI1 96,9% - 99,0%) and for AFB microscopy
20,5% (95%CI 10,8% - 3,5%) and 99,2% (95%CI1 98,5% - 99,7%). Similarly,
the positive and negative likelihood ratios were for Xpert MTB/Rif 14,8
(95%CI 8,6 - 25,5) and 0,56 (95%CI 0,42 - 0,74), respectively and for AFB
microscopy 27,3 (95%CI 9,4-79,6) and 0,8 (95%CI 0,68 - 0,94),
respectively.

Added value of bronchial aspirate examination in the diagnosis of
pulmonary tuberculosis

The diagnosis of tuberculosis was established in 91 of the patients
included in the study, subsequently in 11 of them tuberculosis was refuted
(after initiation of treatment). Thus, in patients with definite diagnosis of
pulmonary tuberculosis (n=80), culture was positive in 30 cases, inclusively:

20



3 cases (3,7%) only in sputum, 8 (10%) - in sputum and bronchial aspirate,
19 (23,7%) - only in bronchial aspirate (Figure 4.2). Similarly, Xpert
MTB/Rif was positive in 19/80 cases (23,7%), and microscopy in 8 cases (all
Xpert MTB/Rif positive). Thus, examination of bronchial aspirate specimens
allowed additional microbiological confirmation in one-fourth of patients
with advanced paucibacillary pulmonary tuberculosis (both AFB microscopy
and Xpert MTB/Rif negative in freely expectorated sputum samples).

91 patients diagnosed with pulmonary TB
AFB smear negative, Xpert MTB/Rif negative

11 patients with not
proven TB after
treatment initiation

A 4

80 patients with pulmonary TB
AFB smear negative, Xpert MTB/Rif negative

30 (30%) patients
culture positive 19 (23,8%) patients 8 (10,0%) patients
- 3 (3,7%) in sputum Xpert MTB/R1f AFB microscopy
positive positive

- 8 (10,0%) sputum/aspirate
- 19 (23,8%) aspirate

Figure 4.2 Rate of microbiological confirmation of pulmonary tuberculosis by
evaluation of the bronchial aspirate in patients with negative sputum
microscopy and Xpert MTB/Rif.
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5. INTERVENTIONS FOR THE IMPROVMENT OF
TUBERCULOSIS TREATMENT

5.1 Impact on treatment outcomes of including bedaquiline in
treatment regimens in MDR-TB patients

In this section are presented results of the retrospective case-
control study that assess treatment outcomes in patients with MDR-TB
whose treatment regimen included bedaquiline (bedaquiline cohort) versus
those without bedaquiline (non-bedaquiline cohort) who initiated treatment
in the Republic of Moldova during 2016-2018. Cohort matching by clinical,
demographic and treatment parameters was performed based on propensity
score. Cohorts were compared by time and culture conversion rate and final
treatment outcomes (2014 WHO criteria) at the end of therapy and over one-
year post-therapy (simplified TB-NET criteria).

During the reference period, 2069 MDR-TB patients were
identified. Of these 115 were assigned to the bedaquiline cohort and 1954 to
the non-bedaquiline cohort. After propensity score matching 114 patients
were included in each cohort. As result between the matched cohorts there
were no significant differences in age, gender, living environment, positive
AFB smear microscopy at treatment initiation, presence of cavitary lesions,
fluoroquinolone resistance, history of tuberculosis and given drugs (except
bedaquiline).

The sputum conversion rate at 6 months after MDR treatment
initiation in the bedaquiline cohort was significantly higher compared to the
non-bedaquiline cohort (66,7% versus 40,3%, p < 0,001, Figure 5.1 A).
Similarly, sputum conversion in the bedaquiline cohort was achieved
significantly faster compared to the non-bedaquiline cohort (less than 1
month [0-1] versus 1 [0-3] month, p < 0,001, Figure 5.1 B).

When assessing treatment outcomes by WHO criteria in the
bedaquiline cohort a higher rate of successful treatment and a lower mortality
rate was found, compared to the non-bedaquiline cohort (55,3% versus
24,6%, p < 0,001 and 8,8% versus 20,2% respectively, p < 0,001, Figure 5.1
C).

Assessment of final treatment outcomes in the studied cohorts by
TBNET criteria was possible in 92/114 (80,7%) of patients in the bedaquiline

22



A. Sputum culture conversion B. Sputum culture reversion

S
- 100 .g
S $ 1004
2] p <0.001 Bdq cohort 2
g g
28 5 non-Bdq cohort =
€35 £ _
8= 2 50 p=0.006
=3 3
& g 2 non-Bdg cohort
E] £
2 =]
E 3 Bdq cohort
3 8 Fi :
01 T T T T T 1 S
0 1 2 3 4 5 6 g 0 T T T T T T
. e & 0 6 12 18 24 30 36
Months since treatment initiation . R
Months since treatment initiation
C. WHO treatment outcome D. TBNET treatment outcome
Bedaquiline non-Bedaquiline Bedaquiline non-Bedaquiline
100 100

25,4% 10,9%

25,2%
20,2%

50 50

== Cured =3 Died == Cured =3 Died
= Failure 1 Lost to follow up = Failure 1 Lost to follow up
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cohort and 107/114 (88,6%) patients in the non-bedaquiline cohort. Thus,
patients in the bedaquiline cohort had a higher cure rate and lower death rate,
respectively 43,5% versus 19,6% (p=0,004) and 10,9% versus 25,2%
(p=0,01, Figure 5.1 D).

5.2 Use of isoniazid in treatment of patients with multidrug-
resistant tuberculosis

A descriptive analysis of the frequency of mutations associated
with isoniazid resistance in MDR-TB strains from the Republic of Moldova
was performed. These were determined using a commercial variant of Line
Probe Assay - LPA (Genotype MTBDR plus ver. 1) as well as Next
Generation Sequencing (NGS).

Results of assessment by Line Probe Assay

The study analysed 3625 positive LPA test results (one patient one
result). Mutations associated with resistance to both isoniazid and rifampicin
(MDR strains) were identified in 2012 analysed strains. In 1980/2012
(98,4%) of the strains the mutation was present in the katG gene at position
315, associated with a high level of resistance to isoniazid. Only in 17/2012
(0,8%) of the analysed strains the resistant mutations were identified in the
promoter of the inhA gene (without concomitant mutation in katG). In
15/2012 (0,7%) of the strains the location of the mutation could not be
determined by LPA (Table 5.1).

Table 5.1 Genotypic resistance to isoniazid and rifampicin in MDR M.
tuberculosis strains from the Republic of Moldova assessed by LPA

LPA results n % 95%CI

Resistance to isoniazid in MDR strains (n=2012)

katG315T without known mutations in inhA 766 | 38,1 | 35,9-40,2

inhA8C or 8A orl5T or16G without known
mutations in katG

katG315T+ inhA8C or 8A or 15T or 16G 1214 | 60,3 | 58,2-62,4

17 | 08 | 05-13

MDR without known mutations in katG or inhA 15 0,7 0,4-1,2
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Results of assessment by Next Generation Sequencing

When the spectrum of mutations associated with isoniazid
resistance was assessed by genome sequencing, in most of the cases (99,7%)
there were a mutation in the katG gene (either alone or in combination with
mutations in inhA), whereas isoniazid resistance caused exclusively by
mutations in the inhA gene was present in only one strain among those
analysed (Table 5.2.). Note that in this case the classical mutation in the inh A
gene promoter (15C-T) was also accompanied by mutation in the coding
region of the inhA gene (1194T).

Table 5.2 Genotypic resistance to isoniazid and rifampicin in MDR M.
tuberculosis strains from the Republic of Moldova assessed by Next
Generation Sequencing

Sequencing results n % 95%CI

Resistance to isoniazid in MDR strains (n=288)

katG315T without known mutations inhA 122 | 42,4 | 36,7-48,1

inhA8C or 8A or 15T sor 16G without known
mutations in katG

katG315T+ inhA 15T or 17T 165 | 57,3 | 51,5-62,8

1 0,3 0,01-1,9

6. ANTITUBERCULOSIS TREATMENT OUTCOMES -
PROGNOSTIC FACTORS AND ASSESSMENT OPTIONS

6.1 Impact of lung function on treatment outcomes in
tuberculosis patients

The chapter describes the comparative analysis of treatment
outcomes in TB patients with normal lung function versus those with
impaired lung function (stratified into three patterns, obstructive, restrictive
and mixed) assessed at diagnosis (initiation of therapy). The study cohort
was collected at the Anti-Tuberculosis Dispensary No. 1 in the city of Harkiv,
Ukraine, were all patients with culture-confirmed pulmonary tuberculosis
were enrolled. The independent association between pulmonary dysfunction
and antituberculosis treatment outcomes was assessed in a multiple logistic
regression model.
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In the reference year for the present study (2016) 516 patients with
pulmonary tuberculosis were admitted to the Anti-Tuberculosis Dispensary
No.1 in Harkiv. In 18,9% (106/561) of them the diagnosis was not confirmed
by culture, therefore they were not included in the final analysis. Other 62
patients were excluded from the study due to lack of spirography results, and
another 115 due to lack of information on sputum conversion at 6 months.
Thus, 278 patients were included in the final analysis.

The treatment success rate was higher in patients with normal
spirometry than in those with restrictive (87,8% versus 68,8%, p = 0,003) or
mixed (87,8% versus 62,5%, p = 0,04) dysfunction. At the same time, the
treatment success rate in patients with normal spirometry was not
significantly different from that in patients with obstructive changes (87,8%
versus 83,3%, p=0,07) (Figure 6.1). Note the small number of patients with
obstructive dysfunction (n=12) identified in the study cohort. Similarly, no
statistically significant differences were observed in the rate of successful
treatment between groups of patients with different types of lung function.

0,003
100
0,003

90 0.0007
80
70
60
50
i 87,8 833
68,8
30 62,5
20 - 37,6
255
10 - 16,7 .
6,8
0
Normal Obstructive Restrictive Mixed
n=74 n=12 n=176 n=16
Treatment success Failure or death

Figure 6.1 Treatment outcome and lung function pattern in patients with
tuberculosis (p-values greater than 0,05 are not shown)
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The rate of antituberculosis treatment failure in patients with
normal spirometry was significantly lower than in any of the three lung
dysfunction groups: restrictive - 5,4% versus 17,0%, p=0,01; obstructive -
5,4% versus 16,7%, p=0,02; or mixed - 5,4% versus 31,3%, p=0,008.

The mortality rate in patients with normal spirometry was not
significantly different from that in patients with restrictive (1,4% versus
8,5%, p = 0,07), mixed (1,4% versus 6,3%, p = 0,6) or obstructive (1,4%
versus 0%, p = 0,07) changes. No statistically significant differences were
observed between groups of patients with different types of lung dysfunction
(restrictive versus obstructive, p = 0,6; mixed versus obstructive, p = 0,04;
restrictive versus mixed, p = 0,7).

The rate of negative outcome of antituberculosis treatment (failure
and death) was higher in patients with restrictive or mixed pulmonary
dysfunction compared to those with normal spirometry (25,6% versus 6,8%,
p = 0,0007 and 37,5% versus 6,8%, p = 0,003, respectively). At the same
time, the differences in the rates of negative outcome of antituberculosis
treatment in patients with obstructive dysfunction compared to those with
normal spirometry were not significant (16,7% versus 6,8%, p=0,5) (Figure
6.1).

When stratifying patients by degree of severity of FVC decline (as
marker of severity of restriction) patients with FVC between 59% - 40% had
a lower rate of successful treatment than those with FVC between 79% - 60%
or those with FVC > 80%, respectively, 41,2% versus 80,0%, p =0,0001 and
41,2% versus 87,2%, p = 0,2 (Figure 6.2). The rate of negative treatment
outcomes (failure and death) was lower in patients with FVC > 80% and
those with FVC between 79% - 60% compared to patients with FVC 59% -
40%, (respectively, 8,1% versus 40,0%, p =0,0003 and 16,5% versus 40,0%,
p = 0,008) and those with FVC < 40% (8,1% versus 47,1%, p = 0,0001 and
16,5% versus 47,1%, p = 0,0009, respectively) (Figure 6.2).
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Figure 6.2 Treatment results stratified by severity of restriction (p-values
greater than 0,05 are not shown)

Association between type of pulmonary dysfunction and outcomes
of anti-tuberculosis treatment

Besides differences in pulmonary function parameters, patients
who experienced successful treatment outcome differed from those with
negative treatment outcome also by such variables as: age, BMI, positive
sputum microscopy status, multidrug resistance pattern and history of
tuberculosis. To test the independent association between these factors and
TB treatment outcome, a multiple logistic regression model was generated,
that showed the association between restrictive (OR 4,19; 95%CI 1,60-13,28,
p=0,007) and mixed (OR 5,46; 95%CI 1,28-24,44, p=0,02) lung dysfunction
with negative TB treatment outcome (Figure 6.3). As well, the negative
treatment outcome was associated with such factors as MDR pattern of M.
tuberculosis strain (OR 2,56; 95%CI 1,26-5,28, p=0,01) and disease relapse
(OR 2,54; 95%CI 1,12-5,70, p=0,02).
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Figure 6.3 Association between clinical and lung function parameters with
negative treatment outcome in patients with pulmonary tuberculosis (results
of multiple logistic regression).

6.2 Assessment of multidrug-resistant tuberculosis treatment
outcomes

In this section of the thesis, two cohorts of tuberculosis patients
were analysed, the first - a nationwide cohort of MDR-TB patients, who
initiated antituberculosis treatment during two consecutive years (2013-
2014) in the Republic of Moldova (identified through National Tuberculosis
Register, SIME-TB) and the second consisting of all patients who initiated
treatment for MDR-TB at the Anti-tuberculosis Dispensary in the city of
Harkiv, Ukraine, during 2014. In the mentioned cohorts, retrospectively,
treatment outcomes were described applying two sets of definitions, the
currently used one (in line with WHO recommendations) and the second one
involving pot-therapeutic surveillance (simplified definitions by TBNET),
potential advantages of the latter approach were evaluated when applied in
in these two TB health care systems from Eastern Europe.

Treatment outcomes in the Republic of Moldova cohort
During 2013-2014 in the Republic of Moldova were registered
2012 patients who started treatment for MDR-TB. Of these, 1864 were
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included in the study, being excluded patients with missing data on sputum
culture status at 6 months of treatment (n=78), paediatric cases (n=19) and
extrapulmonary cases (n=17).

WHO 2014 TBNET
definitions definitions
(currently used)

A Died
Dl;;i7 n=377
n=
LTF
nl;gfs . n=236
Failure Failure
n=219 n=433
Treatment 5,4%
completed
n=101
Cured Cured
n=824 n=818

Figure 6.4 MDR-TB treatment outcomes in the Republic of Moldova
cohort assessed according to WHO definitions (currently applied) and
simplified TBNET definitions (with post-therapy surveillance). (LTF- lost to
follow up)

Comparison of treatment outcomes assessed by the two sets of
definitions revealed a twofold increase in the rate of failure cases when post-
treatment surveillance was applied compared to the end-of-treatment
(currently used) assessment (i.e. 23,2% vs. 11,7%). This increase is on
account of 97 cases that in the current assessment were considered cured
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(11,8% of all cases rated as cured in the current assessment) and 107 cases
initially considered lost to follow up (19,5% of all cases lost to follow up
based on the current assessment). Reclassification of the 97 cases from cured
to failure was based on lack of sputum culture conversion at 6 months after
the start of therapy (n=24, 2,9% of all cases initially rated as cured) or
reversion to positive sputum culture after 6 months of therapy (n=73, 8,8%
of all cured cases at current assessment). Cases lost to follow up were
reclassified as failures due to positive sputum culture status at the 6-month
time point after treatment initiation (n=64, 18,6% of all lost to follow up
cases in current assessment) or due to positive sputum culture result at
reassessment during the first year after treatment discontinuation (n=43,
12,5% of all lost to follow up cases at current assessment). The cure rate was
similar when applying the two sets of treatment outcome criteria (43,9%
versus 44,2%, Figure 6.4).

Treatment outcomes in the Harkiv cohort

This cohort included 169 tuberculosis cases. Most patients
included in the cohort (n=104, 61,5%) were new TB cases. As in the
Moldovan cohort, the application of the TBNET criteria led to a significant
redistribution of patients according to treatment outcome, the trend of these
changes being like that in the Moldovan cohort (Figure 6.5).

Thus, 24/42 (57,1%) of patients assessed as lost to follow up
according to the current treatment evaluation criteria were classified as cured
when applying the simplified TBNET criteria. Of the patients lost to follow
up 6 were reclassified as failure, 6 undeclared and 2 remained in the same
category (lost to follow up). Similarly, all patients who were assessed as
treatment completed according to the current assessment criteria did not
qualify for the cure criteria according to the simplified definitions and were
considered undeclared. At the same time, 17 (26,1%) of the 65 cured patients
according to the WHO criteria were considered as failures according to the
simplified criteria.

Beside the differences in the treatment outcome observe by use of
different sets of criteria, analysis of both these cohorts illustrated the
feasibility of posttreatment follow-up (one year) in case of programmatic
management of the TB patients in Eastern European settings.
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Figure 6.4 MDR-TB treatment outcomes in Harkiv cohort assessed
according to WHO definitions (currently applied) and simplified TBNET
definitions (with post-therapy surveillance). (LTF- lost to follow up)

GENERAL CONCLUSIONS AND RECOMMENDATIONS
Conclusions
1. The level of T lymphocytes with IL-2TFN-y" cytokine profile is increased
in patients with active TB compared to those with LTBI or those with
cured TB, a parameter that can be easily determined by FluoroSpot,
although this biomarker does not provide the required accuracy for the
application in clinical practice.

2. Automated reading of microscopic smears in fluorescent staining with
auramine using the Fluorobot device possesses sensitivity and specificity

comparable to those obtained at human reading by an experienced
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microscopist and can be successfully applied to optimise the work of
laboratory staff, especially in specialised laboratories with high sample
workflow.

. The nationwide implementation of Xpert MTB/Rif in the Republic of
Moldova has contributed to a significant reduction of treatment delay in
adult patients with multidrug-resistant pulmonary tuberculosis, which is
now 6 times lower than before implementation.

. The use of bronchial aspirate specimens in patients with pulmonary
tuberculosis with paucibacillary sputum (AFB smear microscopy and
Xpert MTB/Rif negative) allows additional microbiological confirmation
of the diagnosis in one fourth of these patients.

. The inclusion of bedaquiline in treatment regimens administered under
programmatic management of multidrug-resistant tuberculosis patients,
including those with previous treatment failure, is associated with a
higher and faster sputum conversion rate, a higher rate of successful
treatment and lower mortality.

. Resistance to isoniazid of multidrug-resistant strains of M. tuberculosis
circulating in the Republic of Moldova is caused by mutations in the katG
gene, alone or in combination with mutations in the inhA promoter,
associated with a high level of resistance to this drug, which jeopardizes
the empirical administration of high-dose isoniazid as part of treatment
regimens in multidrug-resistant tuberculosis in this setting.

. Restrictive pulmonary dysfunction established at the time of disease
diagnosis in adult patients with pulmonary tuberculosis is an independent
risk factor associated with negative outcomes (failure or death) of
antituberculosis treatment, with an impact comparable to that of
multidrug resistance.

. Post-treatment follow up, also under programmatic management of
multidrug-resistant patients, allows a more clinically objective
assessment of tuberculosis outcomes.
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Recommendations

. Assessment of IL-2'INF-y -secreting peripheral blood T lymphocytes is
not recommended for use in clinical practice for the diagnosis of active
tuberculosis or the differentiation of latent tuberculosis infection from
active tuberculosis.

. For microscopic examination of sputum smears collected for diagnostic
purposes from persons suspected of having pulmonary tuberculosis in
laboratories with a high workflow of examined samples (regional or
national reference laboratories), the use of automated reading of
microscopic smears using robotic Fluorobot devices is recommended.

. In patients with suspected pulmonary tuberculosis with paucibacillary
sputum (AFB smear microscopy and Xpert MTB/Rif negative) for
microbiological confirmation of pulmonary tuberculosis microbiological
examination by (Xpert MTB/Rif and culture) of bronchial aspirate
samples is recommended.

. In order to ensure timely initiation of antituberculosis treatment in
patients with multidrug-resistant tuberculosis, it is recommended that
supplies for molecular-genetic testing for rapid diagnosis of rifampicin-
resistant and multidrug-resistant tuberculosis be made available on a
sustainable basis.

. Inclusion of bedaquiline in individualised treatment regimens for
multidrug-resistant tuberculosis, with assuring of treatment adherence, is
recommended for all patients without proven resistance to this drug.

. Testing for M. tuberculosis genotype mutations associated with resistance
to isoniazid, prior to inclusion in treatment regimens of high-dose
isoniazid, is recommended in all patients with multidrug-resistant
tuberculosis who are potentially to receive isoniazid in high therapeutic
doses.

. Assessment of pulmonary function by spirometry in patients with
pulmonary tuberculosis, with appropriate infection control measures, is
recommended to identify patients at increased risk of treatment failure
who could potentially benefit from respiratory rehabilitation
interventions.
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8. Post-treatment monitoring for assessment of final treatment outcomes is
recommended in tuberculosis patients treated under the National
Programme of Response to Tuberculosis.
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SUMMARY
Chesov Dumitru
"Optimisation of the diagnosis and improvement of the treatment of
tuberculosis"
Thesis of doctor habilitattus in medicine, Chisinau, 2023

Thesis structure: introduction, six chapters, conclusions, bibliography
containing 307 sources, 29 figures, 17 tables, results of the study were published in
51 scientific papers.

Keywords: TB, MDR, laboratory diagnosis, M. tuberculosis,
antituberculosis treatment.

Field of study: General medicine. Pulmonology.

Research aim: Evaluation of clinical and laboratory interventions with the
potential to optimise diagnosis and to improve treatment of tuberculosis patients.

Research objectives: To assess efficacy of determination of the

interferon-y and interleukin-2 peripheral cell response in differentiating the clinical
statuses of M. tuberculosis infection; To assess the diagnostic accuracy of automated
reading by Fluorobot platform of the fluorescent stained smears in the diagnosis of
pulmonary tuberculosis in adults; To determine the impact of the implementation of
GeneXpert MTB/RIif technique, on the therapeutic management of patients with
mutlidrug-resistant pulmonary tuberculosis in the Republic of Moldova; To
determine the added value of the bronchial aspirate specimen testing in the diagnosis
of pulmonary tuberculosis in patients with paucibacillary free expectorated sputum
specimens; To assess the effectiveness of including bedaquiline in multidrug-
resistant tuberculosis treatment regimens in the conditions of programmatic
management of tuberculosis patients; To assess the rationality of including high-dose
isoniazid in treatment regimens used in patients with multidrug-resistant
tuberculosis in the Republic of Moldova; To determine the impact of respiratory
function, assessed at diagnosis, on treatment outcomes in patients with pulmonary
tuberculosis; To evaluate alternative approaches in assessment of treatment
outcomes in tuberculosis patients.

Scientific novelty and originality.

The novelty of the research is given by the evaluation of the efficacy of
applying new biomarkers (IL-2/INF-y cytokine profile of peripheral blood
lymphocytes), alternative specimens (bronchial aspirate) and original technological
solutions (FluoroSpot, Fluorobot, Xpert MTB/RIf) for the diagnosis of tuberculosis
in clinical practice. Similarly, the novelty of the study is ensured by the assessment
of the effectiveness and/or rationality of the application in routine clinical conditions
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in the healthcare system of the Republic of Moldova of new drugs such as
bedaquiline or high-dose isoniazid, together with the identification of new predictors
of the effectiveness of antituberculosis treatment and the application of more
objective approaches, from a clinical point of view, in the assessment of
antituberculosis treatment outcomes.

Results that led to the solution of a major scientific or applied problem.
Fluorospot represents an alternative method for the diagnosis of latent tuberculosis
infection with a diagnostic accuracy like that of EliSpot-IGRA techniques;
Application of deep learning algorithm-based technologies such as Fluorobot allows
automated reading of microscopic smears in fluorescent staining with an accuracy
comparable to that obtained at manual reading; Nationwide application of the Xpert
MTB/RIf technique in the diagnosis of tuberculosis has allowed a 6-fold reduction
in therapeutic delay in patients with MDR pulmonary tuberculosis; The use of
bronchial aspirate specimens tested by molecular-genetic tests (Xpert MTB/Rif) in
patients with pulmonary tuberculosis with highly paucibacillary sputum
(microscopy and Xpert MTB/Rif negative) allows additional microbiological
confirmation in a quarter of these patients; Bedaquiline used in treatment regimens
in patients with MDR tuberculosis, including those with previous treatment failure,
under programmatic care delivery ensures a high cure rate and reduced mortality;
Resistance to isoniazid in MDR tuberculosis patients in the Republic of Moldova is
overwhelmingly due to mutations in the katG gene (associated with high levels of
minimum inhibitory concentrations against this drug), which precludes empirical
administration of high doses of isoniazid (15-20 mg/kg) in treatment regimens for
these patients; Restrictive pattern of pulmonary function in patients with pulmonary
tuberculosis, assessed at initiation of antituberculosis treatment, is a potentially
modifiable predictor of negative treatment outcome in patients with pulmonary
tuberculosis; Assessment of antituberculosis treatment outcome after a period of
post-therapy surveillance is a more rational approach to antituberculosis treatment
evaluation, feasible in conditions of programmatic care of tuberculosis patients.

Theoretical significance.

The research provides the rationale on optimisation of current diagnostic
algorithms on diagnosis of M. tuberculosis infection by potentially including
serological assays to assess INF-y and IL-2 secreted by T lymphocytes, automated
reading of microscopy of fluorescent stained smears and molecular-genetic testing
of bronchial aspirate specimens in patients with paucibacillary sputum.
Argumentation of the usefulness of the mentioned interventions is performed
considering sensitivity, specificity, positive and negative likelihood ratios. Similarly,

42



the impact of the nationwide implementation of the Xpert MTB/Rif technique has
been argued by assessing the overall effect on reducing therapeutic delay in patients
with MDR pulmonary tuberculosis. As part of the valuation of interventions for the
improvement of tuberculosis treatment, was argued the effectiveness of including
bedaquiline in treatment regimens under programmatic conditions in MDR-TB
patients by demonstrating a higher cure rate and lower mortality when using this
drug, and the ineffectiveness of empirical inclusion (without assessment of genetic
determinants) of high-dose isoniazid in treatment regimens in MDR tuberculosis
patients. In the same context, the rationality and feasibility of post-therapy
surveillance in assessing TB treatment outcomes was argued.

Applicative value.

The application of the interventions evaluated in this work allows to
reduce the diagnostic delay in patients with MDR pulmonary tuberculosis,
significantly to increase the microbiological confirmation of pulmonary tuberculosis
in patients with paucibacillary sputum, and to optimize the reading of fluorescent
stained smears. Likewise, the use of the evaluated therapeutic solutions has been
shown to be effective in increasing cure rate and reducing mortality rate in MDR
tuberculosis patients, as well as avoiding irrational empirical use of high-dose
isoniazid treatments with potential hepatotoxic effect in these patients. The use of
treatment assessment after post-treatment surveillance have been shown to be more
rational, from clinical point of view, for the assessment of therapeutic efficacy.

Implementation of scientific results.

The theoretical and practical results of the study are used in training of
medical students at the Department of Pulmonology and Allergology, as well as in
the clinical departments of "Chiril Draganiuc" Phtisiopneumology Institute. There
were registered 3 certificates of innovator and 3 acts of implementation of results.
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ADNOTARE
Chesov Dumitru
”Optimizarea diagnosticului si eficientizarea tratamentului tuberculozei”
Teza de doctor habilitat in medicina, Chisinau, 2023

Structura tezei: introducere, sase capitole, concluzii, bibliografia din 307
surse, 29 de figuri, 17 de tabele, Rezultatele studiului au fost publicate in 51 de
lucrari stiintifice.

Cuvinte cheie: TB, MDR, diagnostic de laborator, M. tuberculosis, tratament
antituberculos.

Domeniul de studiu: Medicina generala. Pneumoftiziologie.

Scopul cercetirii: Evaluarea interventiilor clinice si de laborator cu potential
de optimizare a diagnosticului si de eficientizare a tratamentului bolnavilor de
tuberculoza.

Obiectivele cercetarii: Aprecierea eficacitdtii determinarii raspunsului
celular periferic specific prin interferon-y si interleukina-2 in diferentierea statutelor
clinice ale infectiei prin M. tuberculosis; Evaluarea acuratetei diagnostice a citirii
automatizate a frotiurilor de microscopie in coloratie fluorescenta prin platforma
Fluorobot in diagnosticul tuberculozei pulmonare la adulti; Determinarea impactului
implementarii tehnicii GeneXpert MTB/Rif asupra managementului terapeutic la
bolnavii cu tuberculoza pulmonara mutlidrog rezistenta in Republica Moldova;
Determinarea rolului evaluarii specimenelor de aspirat bronsic in diagnosticul
tuberculozei pulmonare la pacientii cu specimene paucibacilare ale sputei liber
expectorate; Aprecierea eficacitatii includerii bedaquilinei in schemele de tratament
al tuberculozei multidrog rezistente in conditiile managementului programatic al
bolnavilor de tuberculoza; Evaluarea rationalititii includerii izoniazidei in doze mari
n schemele terapeutice utilizate la bolnavii cu tuberculoza multidrog rezistenta;
Aprecierea impactului functiei respiratorii la momentul diagnosticului asupra
rezultatelor tratamentului la bolnavii cu tuberculozd pulmonard; Evaluarea
optiunilor de apreciere a rezultatelor tratamentului la bolnavii de tuberculoza.

Noutatea si originalitatea stiintifici. Noutatea cercetarii este data de
evaluarea eficacitatii aplicarii de noi biomarkeri (profilul citokinic IL-2/INF-y al
limfocitelor din singele periferic), specimene alternative (aspirat bronsic) si solutii
tehnologice originale (FluoroSpot, Fluorobot, Xpert MTB/Rif) in scopul
diagnosticarii infectiei tuberculoase in practica clinica. La fel, noutatea studiului este
asiguratd de aprecierea eficacitatii si/sau rationalitétii aplicarii In conditiile clinice
de rutind din cadrul sistemului de sandtate din Republica Moldova a unor
medicamente noi precum bedaquilina sau dozelor mari de izoniazida, de rand cu
identificarea de noi predictori ai eficacitatii tratamentului antituberculos si aplicarii
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unor abordari mai obiective, din punct de vedere clinic, in aprecierea rezultatelor
tratamentului antituberculos.

Rezultatele noi pentru stiinta si practici: Fluorospot - ul reprezinta o
metoda alternativa pentru diagnosticul infectiei tuberculoase latente cu acuratete
diagnostica similara cu cea a tehnicilor EliSpot-IGRA; Aplicarea tehnologiilor pe
baza de deep learning algorithm precum Fluorobotul permite citirea automatizata a
frotiurilor microscopice in coloratie fluorescenta cu o acuratetea comparabila cu cea
obtinutd la citirea manuald; Aplicarea la scara nationala a tehnicii Xpert MTB/Rif in
diagnosticul tuberculozei a permis reducerea intarzierii terapeutice de 6 ori la
bolnavii cu tuberculoza pulmonara MDR; Utilizarea specimenelor de aspirat bronsic
testate prin teste molecular-genetice (Xpert MTB/Rif) la bolnavii cu tuberculoza
pulmonara cu paucibacilaritate inaltd (microscopie si Xpert MTB/Rif negative in
probele de sputa liber expectoratd) permite confirmarea microbiologica aditionala la
o patrime dintre acesti bolnavi.; Bedaquilina utilizatd in schemele de tratament la
bolnavii cu tuberculozd MDR, inclusiv la cei cu esec a tratamentelor anterioare, in
conditiile oferirii ingrijirilor medicale in mod programatic asigurd o rata inaltd de
vindecare si reducerea mortalitatii; Rezistenta fatd de izoniazida la bolnavii cu
tuberculoza MDR in Republica Moldova este in majoritatea covarsitoare a cazurilor
determinata de mutatii in gena katG (asociate cu niveluri inalte a concentratiilor
minime inhibitorii fatd de acest medicament), fapt care exclude administrarea
empiricd a dozelor mari de izoniazida (15-20 mg/kg) in schemele de tratament la
acesti bolnavi; Pattern-ul restrictiv al functiei pulmonare la bolnavii cu tuberculoza
pulmonard, apreciat la initierea tratamentului antituberculos, este un predictor
negativ, potential modificabil, al rezultatelor tratamentului la bolnavii de
tuberculoza; Aprecierea rezultatelor tratamentului antituberculos dupa o perioada de
supraveghere posterapie reprezintd o abordare mai rationala din punct de vedere
clinic de evaluare a tratamentului antituberculos, fezabild in conditiile de ingrijire
programatica a bolnavilor de tuberculoza.

Semnificatia teoretica. Cercetarea oferd argumentarea teoreticd necesara
ludrii deciziilor de optimizare a algoritmelor diagnostice curente de confirmare a
infectiei tuberculoase prin includerea potentiald in acestea a testelor serologice de
apreciere a INF-y si IL-2 secretate de limfocitele T, citirii automatizate a frotiurilor
de microscopie in coloratie fluorescenta si testarii prin teste molecular-genetice a
specimenelor de aspirat bronsic la bolnavii cu sputd paucibacilard. Argumentarea
interventiilor mentionate poate fi efectuatd din perspectiva sensibilitatii,
specificitatii, raportului de probabilitate pozitiva si cel de probabilitate negativa
demonstrate in prezenta lucrare. La fel, a fost argumentat impactul implementarii la
nivel national a tehnicii Xpert MTB/Rif prin aprecierea efectul global asupra
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reducerii intarzierii terapeutice la bolnavii cu tuberculozi pulmonara MDR. in cardul
evaludrii interventiilor de eficientizare a tratamentului antituberculos a fost
argumentata eficacitatea includerii in schemele de tratament in conditii programatice
la bolnavii cu tuberculoza MDR a bedaquilinei prin demonstrarea unei rate de
vindecarea mai mare si a mortalitdtii mai reduse la utilizarea acestui medicament
precum si ineficacitatea includerii empirice (fara aprecierea determinatei genetice) a
izoniazidei in doze mari in schemele de tratament la bolnavii cu tuberculoza MDR.
In acelasi context, a fost argumentati rationalitatea si fezabilitatea supravegherii
postterapeutice in evaluarea rezultatelor tratamentului antituberculos.

Valoarea aplicativa. Aplicarea interventiilor evaluate in cadrul lucrarii
permite reducerea intarzierii diagnostice la bolnavii cu tuberculoza pulmonara
MDR, cresterea semnificativdi a confirmdrii microbiologice a tuberculozei
pulmonare la bolnavii cu sputa paucibacilara, precum si optimizarea citirii frotiurilor
de microscopie in coloratie fluorescentd. La fel, utilizarea solutiilor terapeutice
evaluate sunt eficiente in cresterea vindecarii si reducerea ratei de mortalitate la
bolnavii cu tuberculozd MDR, precum si evitarea tratamentelor neargumentate cu
doze mari de izoniazida cu potential efect hepatotoxic la acesti bolnavi. Utilizarea
aprecierii eficacitatii tratamentului dupd supravegherea post-tratament oferd o
evaluare mai obiectiva din punct de vedere clinic al eficacitatii terapeutice.

Implementarea rezultatelor stiintifice. Recomandarile studiului sunt
utilizate in procesul didactic de pregitire a cadrelor medicale la Disciplina de
Pneumologie si Alergologie, precum si in sectiile de ftiziopneumologie a IMSP IFP
“Chiril Draganiuc”. Au fost inregistrate 3 certificate de inovator si 3 acte de
implementare a rezultatelor.

AHHOTALUA
Kecos lymutpy
"OnTHMHU3aNUA AUATHOCTHKH U NOBbIeHHe 3¢ deKTUBHOCTH JIeYeHUsI
TyGepKkyJie3a"
Juccepranus I0KTOpa HAyK B odjacTu MegunuHbl, Kumunes, 2023 r.
CTpyKTypa AuccepTalyuu: BBEICHUE, IIECTh [MIaB, BEIBOJBI, OubIHorpadus
m3 307 wucrouHwkoB, 29 pucyHKOB, 17 Talmui, pe3ylbTaTbl HCCIEIOBAHUS
ormyOnuKkoBaHbI B 51 HayqHOI padoTe.
KaroueBblie cioBa: Th, MIIY, mabopaTtopHas muarnoctuka, M. tuberculosis,
MIPOTUBOTYOEPKYIE3HOE JICICHUE.
O6nacts uccaenosanus: O6mas mequnyHa. OTH3HOMYITEBMOHOIOTHS.
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Heas wucciuenoBanms: OreHKa KIMHAYECKMX W J1aDOPATOPHBIX
BMEIIATENBCTB, CIIOCOOHBIX ONTUMHU3HPOBATH AUATHOCTHKY W YIYYIIHThH JEUCHHE
OONTBHBIX TYOCPKYIIC30M.

3agaunm  uccaenoBanus:  OueHHTh  SPQPEKTHBHOCTH  ONpEIETIeHUS
cnenuduyeckoro oreera HHTEp(hEpoHa-y W HHTEpICHKUHA-2 TepH(epUueCcKIX
KIETOK B nauddepeHInaniy KIMHHUecKoro craryca M. tuberculosis; OUeHUTH
JMarHOCTHYECKYI0 ~ TOYHOCTh  aBTOMAaTW3UPOBAHHOIO  YTEHHWS  Ma3KOB B
(ITyopeceHTHOM OKpaIlMBaHHUU ¢ IOMoIIbIo u1atdopmsl Fluorobot B auarnoctrke
TyOepKyine3a JETKHX y B3pocibix; OIpenenuTh BIWSHUE BHEIPEHHS METOAWKU
Xpert MTB/Rif Ha BeseHHE NAalMEHTOB C MHOKECTBEHHO JIEKapPCTBEHHO
YCTOHUYMBBIM TyOepKysie3oM Jierkux B PecnyOnmke Mongosa; Omnpenenurs poib
OLIEHKH 00pa3noB OpPOHXMALHOTO acnupaTa B JUarHOCTUKE TyOepKyiie3a JIETKHX y
MAIMEHTOB ¢ Mallo0AMILUIIpHOH MOKpOTOi; OrieHka 3(p(heKTHBHOCTH BKITIOYEHUS
OelakWUIMHA B CXEMBI JIUEHHUS] TyOepKylie3a ¢ MHOKECTBEHHOW JIeKapCTBEHHOI
YCTOHYMBOCTBIO B KOHTEKCTE IMPOrPaMMHOIO BEICHUsI OONBHBIX TYOEpKyIe30M;
OHCHKa PalMOHAJIBHOCTH BKIIFOUCHHS BBICOKHX 103 M30HHA3KWa B CXEMbI JICUHCHUS
HAIMEHTOB C TyOepKyJIe30M ¢ MHOXECTBEHHOU JIEKapCTBEHHOH YCTOWYMBOCTHIO;
OtreHKa BIUSIHUSI TIAPAMETPOB PECHUPATOPHON (DYHKIMM Ha pe3y/bTaThl JICYCHHSI
[ALMEHTOB ¢ TyOepKysne3oM Jerkux; OLEHKa pasHBIX IOIXONOB OIpeleleHus
PE3YIIETATOB JICYEHHs Y IAIIUEHTOB C TYOSPKYIEe30M.

Hayynass HoBM3HAa W opurMHajJbHOcTh. HoBu3Ha wuccnenoBaHus
3aKiIIo4aeTcs B OLeHKe 3(P(EeKTHBHOCTH NPHMEHEHUs HOBBIX Omomapkepos (IL-
2/INF-y UMTOKMHOBBIA npodmib JUMPOUHUTOB mnepudepudeckoil  KpoBm),
QIBTEPHATUBHBIX  00pa3loB  (OpOHXMANBHBIM  aclupar) ©  OPUTHHATIBHBIX
texHonornyeckux peutenuit  (FluoroSpot, Fluorobot, Xpert MTB/Rif) mus
JIMAarHOCTHKH TYOepKyIe3HOH HH(EKIMK B KITMHUYECKON MpakTHKe. Takike HOBU3HA
WCCIICIOBAHUS 3aKIIo4aeTcs B OleHKe 3(P(eKTHBHOCTH W/WIM PalOHAIBHOCTH
NIPUMEHEHNUSI B IIOBCEJHEBHBIX KIMHHYECKHMX YCIOBHAX B pPaMKaxX CHCTEMBI
3apaBooxpaneHus PecyOniku MonioBa HOBBIX IIPENapaToB, TAKUX Kak OSTaKMINH
I M30HUA3KAA B BBICOKHX /103aX. B ToM umcie HoBu3Ha 00yCIIOBICHA BEIABICHIEM
HOBBIX MpPEIUKTOPOB 3((HEKTHBHOCTH NPOTUBOTYOCPKYIE3HOIO JICUCHUS U
IIpUMEHEHNEM Oosiee OObEKTHBHBIX, C KIMHWYECKOH TOYKH 3PEHUS, MOIXOAOB B
OLIEHKE PE3yNBTaTOB IIPOTUBOTYOEPKYIE3HOTO JICUECHHS.

HoBble pe3yabrarbl sl Haykd U npakTuku: Fluorospot mpencrasnsier
c0001i aITbTepHATHBHEIN METO/ TUATHOCTUKH JIATCHTHON TyOepKyiIe3HOH HH(DEKINN
C IWaTHOCTHYECKOM TOYHOCTHIO, CXOMHOW ¢ TOYHOCThIO MeTomoB EliSpot-IGRA;
[IprmMeHeHne TEXHONOTHIT HA OCHOBE aJITOPUTMOB ITYOOKOTO OOYYEHHs, TAKUX Kak
Fluorobot, mo3Bonsier aBTOMaTu3MPOBAaHHOE YTEHHE MUKPOCKOITMYECKHX Ma3KOB B
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(IIyOpECEHTHOM OKpAaIMBAaHUK C TOYHOCTBIO, CPaBHUMOH C TOYHOCTBIO,
roy4aeMoi 1pu pydHoM ureHny; OOmieHannoHaIbHOe BHEIPEHHE MeTona Xpert
MTB/RIf B nuarnoctuxe TyOepKyine3a MO3BOIWIO B 6 pa3 COKPATHTh 3a/IEPKKY
Tepanuy y manueHToB ¢ MIJIY TybGepkynesoM Jierkux; Mcrnonbp3oBanne o0Opa3ioB
OpOHXHMAJILHOTO aclupaTa, IPOTECTUPOBAHHBIX MOJIEKYISIPHO-TEHETHYECKIMU
tecramu (Xpert MTB/Rif) y nanmeHToB ¢ TyOEpKY/I€30M JIETKUX MaoOanmIsspHON
MokpoToi (Mukpockorust 1 Xpert MTB/Rif orpunarensHbl) MO3BONSET TOMTYYUTh
JIOTIOJTHUTENIFHOE MUKPOOHOJIOTHYECKOE TTOJTBEPKICHNE 3a00/IEBaHUs Y YETBEPTH
9THX manueHToB; Mcnomb3oBaHue OefakWiiMHA B CXeMax JICUEHHUs MalUeHTOB C
MIJIY Tb, Bxitouass TeX, KTO paHee He NOIydyasl JIeYeHUs, NPU MPOrpaMMHOM
OKa3aHUM IIOMOIIM OOECIeYMBaeT BBICOKWI MPOLIEHT H3JICUEHUS! W CHIDKEHUE
cMmeptHocTH; PesncreHTHOCTH K M30HHMa3uay y OonbHeIX MIIY Th B PecryOmnuke
MornoBa B MOJaBIISIFOLIEM OOJBIIMHCTBE CIy4aeB 00yCIIOBJICHA MyTallUSIMU B TEHE
katG  (accouuMupOBaHHBIMU C BBICOKUMU YPOBHSIMU MUHAMAJIBHBIX
UHTHOMPYIOIIMMH ~ KOHIIGHTpPAIMSMH ~ 3TOrO  Ipernapara), 4YTo  HCKIIoYaeT
SMIIMPUYECKOE HA3HAYEHHE BBICOKMX J103 HM30HMasunma (15-20 mr/kr) B cxemax
JICUCHUS 3THUX IMAIIUCHTOB, PeCTpHKTPIBHI:Iﬁ MaTTepH d)yHKLII/II/I JIETKHX Y NAllUCHTOB
¢ TyOepKy/Ie30M JIETKUX, OIIEHEHHBII B Ha4yajie MPOTHBOTYOEPKYJIE3HOro JieueHHsl,
SBIACTCS  IOTCHIHMAIBHO  MOOU(GHUUPYEMBIM  HETaTUBHBIM  HPEOUKTOPOM
pEe3YNIBTAaTOB JIeYEHHs IAIMeHTOB ¢ TyOepkyne3oM; OIeHKa pPe3ylabTaToB
MPOTUBOTYOEPKYIE3HOIO JIEUSHHUs IOCNIe IepHoia IOocTIeyeOHaro HaOIIOnCHUS
ABIsAeTcs  Oolee  KIMHMYECKH  PAalOHAIBHBIM  MOXXOOOM B OLEHKE
MPOTUBOTYOEPKYJIE3HOTO JICYEHHS, OCYIIECTBUMBIM B YCIOBHSAX IPOrPaMMHOIO
BeJCHUS IALEHTOB C TYOePKYJIE30M.

Teopernyeckass 3HaumMocTb. VccrnegoBaHMe JaeT  TEOPETHUECKOE
00OCHOBaHHME Uil OPUHATHSA  pENIeHHHd 10  ONTUMM3AIMH  TEeKyIIUX
JMarHOCTUYECKHUX aJITOPUTMOB ITOATBEPKACHUS TYOSPKYIe3HOH MHPEKIUH IIyTeM
MTOTEHIIMATHHOTO BKITFOUEHHS CEPONIOTHUECKUX aHaMn30B Ui oreHku INF-y u IL-2,
CeKpeTupyeMsbIX T-muMoruTaMy, aBTOMATH3HPOBAHHOTO YTEHHUS MUKPOCKOIHU
Mas3KOB B (pIIyOpPECLIEHTHOI OKPACKH, X MONEKYJISIPHO-TeHETUIECKOTO TECTUPOBAHUS
00pa3IoB OPOHXMAIHFHOTO ACHHPaTa Y MAIMEHTOB ¢ MaTOOAIMIUIIPHON MOKPOTOM.
B npencraBnenHo# pabore apryMeHTanus yka3aHHBIX BMELIATENbCTB IPOBEICHA C
TOYKH 3pEHHS UyBCTBUTEIHHOCTH, CIIEIN(UIHOCTH, OTHOLICHUSX MPABIONOA00NS
TTOJIOKUTENIFHOTO M OTPHUIIATEILHOTO PE3yNbTaToB. Takxke, B AWCCEpTAlMy OBLIO
JOKA3aHHO TIOJOKUTENBHEIA 3((eKT OOIEHANMOHATBHOTO BHEIAPEHUS MeTona
Xpert MTB/Rif Ha BemeHme OONBHBIX C TYOSpKYIE30M ITyTEM OLEHKH OOIMIero
BIIMSTHUS HA CHIDKEHHE 33/IePKKU Tepanun y narueHToB ¢ MIIY tybepkymnezom. [pu
OLIEHKE MEPONPHATHA MO MOBBIIICHHIO 3(QQEKTHBHOCTH JIeUeHHS TyOepKyné3a
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3 (eKTUBHOCTh TakMX Kak BKIIOYCHHsS OCJaKWIMHA B CXCMBl JICYCHHS B
MPOrPaMMHBIX YCIOBUAX Y O0bHBIX ¢ MJTY TyGepkymne3oM ObLIH TOKa3aHHEI Oolee
BBICOKasl YaCTOTa U3JICUEHNS 1 O0riee HU3Kast CMEPTHOCTD TIPH HCIIOIb30BAHUH ATOTO
npenapara, a Taxke Hed()(EeKTUBHOCTh, IMITMPUUECKOTO BKIIOUeHHUs (03 OIeHKH
TEHETHYECKHUX JCTEPMHUHAHT), BBICOKHX /103 U30HUA3UIA B CXEMBI JICYCHHS OOTBHBIX
MIJIY t1ybepkynézom. B 3ToM ke KOHTeKcTe Oblla apryMEeHTHpOBaHA
PaLMOHAIBHOCTh U LIEIECO00Pa3HOCTh MOCTIIEUEOHOro HaOMIOAEHUS IIPU OLEHKE
PE3YIIBTaTOB JIeUeHHs TyOepKynesa.

IIpakTHyeckoe 3HAYUMOCTh. BHeIpeHre MepONPHUSTHIL, UCCIIEOBaHHbIX B
JIAaHHOH paboTe, O3BONSET COKPATUTh IMArHOCTHYECKYIO 3aJIEp)KKY Y MallueHTOB C
MIJIY T1yOepkyne3oM JIETKHUX, 3HAYUTEIHHO YBEIMYHTh MHKPOOHOIOTHYECKOe
TIOATBEPIKICHUE TyOepKy/e3a JIETKUX y MalMeHTOB ¢ MaJo0aIMIUISIPHON MOKPOTOH
W ONTHMHU3UPOBATh YTEHHUE MHUKPOCKOIIMHM Ma3KOB B (hryopeclieHTHOW OKpacke.
TaK)Ke, HCITIOJIb30BaHUC HCCIICJOBAHHBIX TEPAICBTUYCCKUX BMEHIATCIILCTB
3¢)¢)CI(TI/IBHO JUISL YBEJIIMYCHUS U3JICUCHUS U CHMXKEHUSI CMEPTHOCTU 'y MATUEHTOB C
MJTY tyOepkyné3oM, a TakKe IMO3BONSET W30€KaTh HEONpPABJAHHATO JIEYCHHS
BBICOKMMMH J103aMH U30HHA3K1A C IOTCHIHAJIBbHBIM I'ClIaTOTOKCHYCCKUM 3q)¢)eKTOM
y O0bHBIX TYOEepKyNnE3oM. Mcnonb3oBanue oneHKH 3()h(HEeKTUBHOCTH JISYSHUS TIOCIIe
noctiedeOHOro HalOeHUsI odecrieunBaeT Oonee 0ObEKTHBHYIO, C KIMHHUYECKON
TOYKHU 3pEHHsI, OLCHKY 3(p(DEeKTUBHOCTH JICUCHUSI.

Buenpenue pe3yJIbTaToB. Hayuno-npakruueckue Pe3yIbTaThl
HCCIIeIOBaHUS HCIONB3YIOTCS B yueOHOM npouecce Ha Kadenpe [TynsMoHONMOTNMY 1
Amnepronorun ['YM® «Hukomae Tecremunany», a Takke B OTACICHHUAX
Wucruryra prusuonyinsmononoruu "Kupusn [Jparantok”. [lo pe3ynsraram paboTs
3aperucTpUpOBaHO 3 cepTH(UKATa pAIMOHAIHM3AIMH W 3 aKTa BHEOPCHUS
PE3YIIETaTOB.
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