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OPTIMIZATION OF DIAGNOSTICS OF EXUDATIVE
TUBERCULOUS PLEURISY
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Abstract: Over the past decade, in most countries of the world, there has been an
increase in the incidence of tuberculosis. The current epidemiological situation regarding
tuberculosis remains tense in most countries of the world community. The reasons for the
accumulation of fluid in the pleural cavity are different in genesis and mechanisms, which
causes the difficulties of differential diagnosis of this pathology, recognized by most Russian
and foreign authors. To diagnose tuberculous pleurisy, microbiological methods (microscopy
and sputum culture), pleural biopsy (histological examination of the specimen and culture),
X-ray methods, immunological methods, and polymerase chain reaction are used. One of the
possible biochemical markers for diagnosing pleural effusion of tuberculous etiology can be
the determination of adenosine deaminase (ADA) activity in pleural fluid. The enzyme A D
A is present in the cytoplasm of cells of all mammalian tissues and plays an important role in
their development and functioning. It is involved in purine metabolism and catalyzes the
deamination of adenosine and 2-deoxyadenosine to inosine and deoxynosine, respectively.
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shortcomings

Relevance of the topic. Over the last decade, in most countries of the world, an
increase in the incidence of tuberculosis has been noted (Erokhin V.V., 2003; Ubaidullaev
A.M., Tillyashaikhov M.N., Parpieva N.N.). With the increasing incidence of tuberculosis,
there has been an increase in the number of cases of tuberculous exudative pleurisy ( Liam
CK, 2000; Peto HM, 2009) . In terms of incidence, TEP ranks second among extrapulmonary
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forms of tuberculosis (Kruijshaar ME et . al 2009 ). In 5-31% of cases, respiratory

tuberculosis is complicated by exudative pleurisy (Ferrer J., 1977)

The current epidemiological situation regarding tuberculosis remains tense in most
countries of the world community. According to the latest WHO data, in 2012, 8.6 million
new cases of the disease and 1.3 million deaths associated with tuberculosis were registered
worldwide [35]. A characteristic feature of the modern tuberculosis epidemic is the
widespread distribution of drug-resistant strains of the pathogen. At the same time, the
increase in the proportion of mycobacterium tuberculosis (MTB) with multidrug resistance
(MDR) is alarming.

The first years of the 21st century were characterized by some stabilization of certain
indicators of the prevalence of tuberculosis and the organization of anti- tuberculosis care to
the population in Uzbekistan. In general, the situation with tuberculosis continues to remain
very tense [34].

The worsening epidemiological situation of tuberculosis in Uzbekistan, as in other
countries of the world, is due to an increase in the number of drug-resistant MBT strains [38].

The incidence of tuberculosis remains one of the main health problems. A common
extrapulmonary manifestation of tuberculosis is pleurisy [ 3-9 ]. Tuberculous pleurisy (TP)
develops when mycobacteria secrete an antigenic protein into the pleural cavity. This triggers
a slow-type sensitization reaction that is not fully understood, and fluid accumulates in the
pleural cavity.

The difficulties usually lie not in diagnosing pleurisy itself, but in determining its
etiology for timely etiotropic treatment. The fact is that the presence of pleural effusion, in
addition to tuberculosis, can be caused by pneumonia, malignant neoplasms, congestive heart
failure, liver cirrhosis, nephrotic syndrome, infectious non-tuberculous lung disease, and
diffuse connective tissue diseases.

In approximately 31% of patients, pulmonary tuberculosis is accompanied by pleural

effusion, which is believed to be the result of a delayed-type hypersensitivity reaction in
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response to the presence of mycobacterial antigens in the pleural cavity. Meanwhile, the
clinical manifestations of tuberculous pleurisy are similar to those of pleurisy of other
etiologies (due to malignant neoplasms in the lungs or an infectious process of non-
tuberculous etiology). In this regard, differential diagnosis of tuberculous pleurisy is
extremely important for timely etiotropic treatment [36].

Pathogenetic mechanisms of development of exudative tuberculous pleurisy. The
reasons for the accumulation of fluid in the pleural cavity are different in genesis and
mechanisms, which causes the difficulties of differential diagnosis of this pathology,
recognized by most Russian and foreign authors. Tuberculosis is one of the most common
causes of exudative pleurisy [16].

Opinions about the course of tuberculous pleurisy in the available literary sources are
ambiguous. Depending on the pathogenetic mechanisms of the development of tuberculous
pleurisy, the authors noted various variants of the course of the disease . For example, the
period of exudation can last from 10-15 days to 3 months. In some cases, an atypical and
asymptomatic course of tuberculous pleurisy is noted. Clinical, laboratory and radiological
data for pleurisy of different etiologies are often similar to each other and do not have
pronounced clinical features, which makes their differential diagnosis difficult. In 7-13.4 %)
patients the process becomes chronic [ 1-2, 2-1, 2-5].

There is insufficient knowledge of the processes of endotoxicosis (or systemic
response to inflammation syndrome) in various forms of tuberculosis, including tuberculous
pleurisy [ 41]. To assess the pathophysiological mechanisms of endogenous intoxication, the
level of urea, creatinine and medium molecular peptides, molecules of average weight,
trypsin-like and anti-trypsin activity, ammonia concentration are determined and the
leukocyte intoxication index is calculated.

TEP is a pathological accumulation of fluid in the pleural cavity due to inflammatory

processes in adjacent organs or layers of the pleura or when there is a violation of the
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relationship between the colloid-osmotic pressure of the blood plasma and the hydrostatic
pressure in the capillaries.
Mechanisms of fluid accumulation in the pleural cavity with pleurisy:

1. The permeability of the vessels of the parietal pleura increases, which leads to an
increase in capillary hydrostatic pressure in the visceral and parietal pleura.

2. Increased amount of protein in the pleural cavity.

3. Decrease in oncotic pressure of blood plasma.

4. Decrease in intrapleural pressure (with atelectasis due to bronchogenic lung cancer,
sarcoidosis).

5. Impaired outflow of pleural fluid through the lymphatic vessels.

Optimization of modern approaches to diagnosis and differential diagnosis of
TEC. To diagnose tuberculous pleurisy, microbiological methods (microscopy and sputum
culture), pleural biopsy (histological examination of the specimen and culture), X-ray
methods, immunological methods, and polymerase chain reaction are used. However, making
a diagnosis based on the results of the above tests is quite difficult, since only 10-35 % of
cultures and 20-81% of molecular tests can detect MBT in pleural fluid, and infectious
granulomas are detected in histological examination of samples only in 56-82% of cases.

Verification of tuberculous pleurisy can be achieved by detection of Mycobacterium
tuberculosis during microscopic or cultural microbiological examination of pleural exudate
or through morphological examination (detection of caseifying epitheliodine cell
granulomas) of pleural biopsies. In the presence of tuberculous changes in the lungs, MBT
are detected in the exudate using culture in 30-50% of cases, but only for a fairly long time
(up to months). The greatest difficulties arise when there are no visible changes in the lungs.
In a significant proportion of cases, the diagnosis of tuberculous pleurisy is based only on

clinical data, which leads to a large number of errors and long diagnostic times.
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The obvious extreme relevance of timely diagnosis and differential diagnosis of
tuberculous pleurisy, primarily the creation of methods for quickly determining the etiology
of pleurisy.

Due to the insufficient information content of traditional microbiological research for
the etiological diagnosis of exudative pleurisy, the diagnostic significance of using molecular
and immunological methods for studying pleural exudate, including determination of the
content of interferon a-y ( IFN -y), is discussed. Polymerase chain reaction (PCR) testing can
play a significant role in the diagnostic process. However, even with this method, the study
of pleural exudate is much less informative, since its sensitivity is about 17% compared to
the study of pleural biopsies using PCR - up to 90%. Pleural exudate during tuberculosis
infection is characterized by the dominance of T-lymphocytes, which, when interacting with
MBT antigens, produce IF H- v, and therefore its determination in the exudate can serve as a
diagnostic marker of tuberculous pleurisy.

A high concentration of interferon a- y in the pleural fluid (more than 300 pg/ml) in
patients with active exudative pleurisy can serve as a reliable diagnostic sign of tuberculous
etiology of the disease. Determination of the level of IF H-y in pleural fluid can be effectively
used in the early stages of diagnosing the etiology of exudative pleurisy for the timely use of
specific anti-tuberculosis chemotherapy [16].

Acid-fast bacteria are detected only in 20%-30% of pleural fluid examinations and in
50%-80% of pleural biopsy specimens. Even when using polymerase chain reaction to detect
mycobacteria, the sensitivity does not exceed 78% [33].

Meanwhile, it is known that pleural fluid contains quite sensitive biochemical
markers, determination of the concentration of which can significantly facilitate the
differential diagnosis of TP [16]. Thus, in response to antigenic stimulation by
Micobacterium tuberculosis, a cell-mediated immune response is activated in the body, an

important part of which is the production of interferon- g (INF-g) by T lymphocytes . INF- g
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iIs capable of enhancing the phagocytic activity of macrophages directed against
mycobacteria, which causes its overproduction against the background of LT [34].

Differential diagnosis of TP usually includes invasive procedures such as pleural
biopsy and thoracoscopy [11, 42]. These manipulations require special skills of medical staff
and can worsen the patient’s condition. The high cost and long time required to obtain results
further reduce the effectiveness of pleural biopsy and bacteriological method, which are
considered the “gold standard” of diagnosis [28]. The difficulty of diagnosing TP is
complemented by the relatively low sensitivity of conventional methods.

Adenosine deaminase and its role in the diagnosis of tuberculous pleurisy. One
of the possible biochemical markers for diagnosing pleural effusion of tuberculous etiology
can be the determination of adenosine deaminase (ADA) activity in pleural fluid. The enzyme
A D A is present in the cytoplasm of cells of all mammalian tissues and plays an important
role in their development and functioning. It is involved in purine metabolism and catalyzes
the deamination of adenosine and 2-deoxyadenosine to inosine and deoxynosine,
respectively. There are several isoenzyme forms of ADA, among which the most important
are ADAL and ADA2. The ADAL isoenzyme is found in all cells of the body, but in the
highest concentration in lymphocytes and monocytes. The ADA2 isoenzyme is present only
in monocytes and macrophages [ 3-6 ].

It was found that ADA activity and IFN- g concentration are increased in the pleural
fluid of patients with TP [28, 31, 37]. However, as it turns out, the diagnostic value of these
tests depends on the prevalence of tuberculosis in the population, as well as on the population
itself. So, according to R. W. _ The slightly lower level of ADA activity among Asians calls
into question the feasibility of its determination in this population for the diagnosis of
tuberculosis [26].

ADA activity can be determined by the method described by Giusti G. _ and Galanti
B .. This method is based on the Berthollet reaction of formation (with the participation of

ammonia released from adenosine) of a colored indophenol complex and subsequent
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spectrophotometric assessment of its concentration. Results were expressed in international
activity units (1U). A unit of ADA activity was taken to be the amount of enzyme required
for release under standard assay conditions of 1 mmol of ammonia per minute.

To separate the enzymatic activity of AD A 1and A D A 2, 200 umol/L of the
selective inhibitor of ADAL activity, erythro-9-(2-hydroxy-3-nonyl ) -adenosine
hydrochloride ( Sigma , USA), was added to the incubation medium, after which
determination of ADAZ2 activity. The concentration of interferon- g is determined by enzyme
Immunoassay using reagent kits from Vector-Best JSC (Novosibirsk, Russia). The range of
measured concentrations was 0 — 2000 pg/ml, the sensitivity of the analysis was 20 pg/ml.

Optimization of treatment methods for tuberculous exudative pleurisy. The
accumulated experience in treating patients with tuberculosis has convincingly shown the
need to combine etiotropic and pathogenetic therapy to ensure recovery in a shorter time with
better anatomical and functional results [25].

Currently, there is sufficient data on the effective use of natural and artificial
proteinase inhibitors in the acute phase of pulmonary tuberculosis. The most widely used
protein inhibitor in clinical practice is contrical. The use of contrical allows you to quickly
eliminate the symptoms of intoxication, normalize blood counts, reduce the time of
abacillation and closure of cavities, and reduce the development of pneumofibrosis [22, 36,
38]. However, when administered intravenously, the effect of proteinase inhibitors is short-
lived due to rapid elimination by the kidneys, their sufficient concentration in the affected
area is not ensured, and conditions may be created for increased blood clotting, thrombus
formation, and the occurrence of phlebitis [21, 34, 39].

There is no information about the nature of the concomitant pathology, the function
of external respiration, hemostasis indicators, or the immunological characteristics of the
process. The state of the tracheobronchial tree in patients with tuberculous pleurisy, the
relationship between the state of the tracheobronchial tree and the function of external
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respiration have not been studied; there is no information about the state of the cardiovascular
system in patients with TEP.

The issues of etiological diagnosis of exudative pleurisy have not been fully
considered; there is no data on the indicators of adenosine deaminase in exudate,
bronchoalveolar fluid and blood plasma in patients with tuberculous exudative pleurisy in the
Perm region. Morphometry of the pleural layers was not carried out, and the relationship of
morphological variants with the clinical characteristics and course of the disease was not
studied.

The effectiveness of treatment of modern tuberculous exudative pleurisy in the
immediate and long-term periods has not been studied. At the same time, due to the
pronounced negative pathomorphosis of tuberculosis and the increase in drug resistance, a
decrease in the effectiveness of treatment of tuberculous exudative pleurisy and an increase
in the frequency of its chronicity should be expected. This urgently requires the development
and implementation of new pathogenetic methods in the treatment plan for tuberculous
exudative pleurisy, aimed at increasing immunological protection and sanitizing the
tracheobronchial tree.

It is necessary to study and implement new ways of introducing specific
chemotherapy drugs into the patient’s body, optimizing the treatment of concomitant
diseases, which would reduce the most expensive inpatient stage of the main course of
treatment.

Based on the above, the need to study tuberculous exudative pleurisy during the

period of continued growth in morbidity and mortality from tuberculosis is very urgent.
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