Biomedical & Pharmacology Journal, September 2024. Vol. 17(3), p. 1997-2009

Study the Occurrence of Mycobacterium Bovis in Tuberculosis
of Peripheral Lymph Nodes and Its Effect on the Course of the
Disease

Nargiza Nusratovna Parpieva’, Askar Anvarovich Adilkhodzhaev?
and Zarifa Abdiraubovna Muminova?®

Doctor of Medical Sciences, director of Ministry of Health of the Republic of Uzbekistan,
Republican Specialized Scientific and Practical Medical Center of Phthisiology and Pulmonology
named after Academician Sh. Alimov. Republic of Uzbekistan, Tashkent city, Yakkasarai
district, Akilova street, 52-35.
?Doctor of Medical Sciences, Scientific director of the Department of Extrapulmonary Organ Surgery
of Ministry of Health of the Republic of Uzbekistan, Republican Specialized Scientific and
Practical Medical Center of Phthisiology and Pulmonology named after Academician Sh.
Alimov. Republic of Uzbekistan, Tashkent city, Mirabad district, A.S. Banokaty, 17.
Basic Doctoral student of Ministry of Health of the Republic of Uzbekistan, Republican Specialized
Scientific and Practical Medical Center of Phthisiology and Pulmonology named after
Academician Sh. Alimov. Republic of Uzbekistan, Tashkent city,
Yashnabad district, Tuzel, 3-3-40.
*Corresponding author E-mail: tolmas4th@mail.ru

https://dx.doi.org/10.13005/bpj/3002

(Received: 01 May 2024; accepted: 29 July 2024)

The incidence of tuberculosis caused by Mycobacterium bovis, not only the pulmonary
form, but also the form developing in the extrapulmonary organs, is also increasing from year
to year. Despite the large number of EPTB, TBPLN occupies a leading place among diseases of
this type and the study of its pathogenic strains is an urgent task in ensuring the effectiveness
of treatment. In this regard, the main purpose of the presented manuscript is to determine the
frequency of M. bovis in TBPLN, its effect on the development and course of the disease, as well
as the effectiveness of treatment. For this purpose, for the first time, the features of education
that occur in patients in peripheral lymph nodes using instrumental methods of ultrasound,
computed tomography, and magnetic resonance imaging have been identified. In subsequent
studies, 110 patients with peripheral lymph node pathology were diagnosed with TBPLN by
detecting mycobacteria in pathological material using general hematological, microbiological
and gene-molecular (Gene Xpert) methods. In order to ensure the high effectiveness of drugs
used for medicinal purposes, strains of the pathogen were detected using histological, cytological
studies, BCG test and specific analyzes such as Diaskintest, Quantiferon test, immunological
tests. The study showed that about 80% of patients had M bovis in the overall assessment, 76.4%
of patients were sensitive to rifampicin, 9.1% of patients had rifampicin-resistant bacteria,
and 14.5% of patients did not have mycobacteria. Therapeutic measures were carried out in
2 different modes, such as standard and individual or with replacement, when all patients
were divided into 2 groups. During the period from the 56-day intensive phase of standard
treatment to the 84-day intensive phase, a total of 40 patients had a sharp decrease in lymph
nodes, elimination of purulent inflammation, and after a while 22 patients in this group had
a relapse. In the individual treatment regimen, Levofloxacin and linezolid were used instead
of pyrazinamide. While the effectiveness of treatment was achieved in 48 patients of group II
after 56 and 84 days of the intensive phase, relapses after a certain time were observed in only
6 patients. When choosing an individual treatment regimen in patients diagnosed with M. bovis,
a decrease in relapses to 11.5% is achieved. When M. bovis is detected, an individual scheme
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of antibacterial treatment of tuberculosis is selected, in which, instead of pyrazinamide, it is
recommended to choose one of the reserve lines, depending on the sensitivity of the pathogen

to drugs.

Keywords: Extra pulmonary tuberculosis, recurrence, pyrazinamide, lymphodissection,
tuberculous lymphadenopathy.

Tuberculosis, which causes
Mycobacterium bovis infection, affects a wide
range of mammals and the possibility of human
transmission is often the main factor in the
surveillance of livestock and wild animals.
Compared to other serious diseases, this disease
is considered the biggest killer in the last 200
years and therefore has become a heavy burden on
the health care system in the last decade’ 7. It is
worth noting that Mycobacterium tuberculosis is a
rod-shaped aerobic bacillus and causes pulmonary
tuberculosis and extra pulmonary tuberculosis
(EPTB). EPTB affects many organs including
the meninges, lymph nodes, gastrointestinal tract,
pleura, genitourinary tract and bones which are
different from pulmonary tuberculosis. EPTB
accounts for a growing proportion of cases
worldwide, although there is no information
on epidemiological, clinical or microbiological
factors® > 7% The incidence of EPTB and its
dominant forms vary from country to country.
According to WHO, from 8% to 46% of new cases
of tuberculosis in different regions correspond
to this. Of the 6.1 million cases of tuberculosis
reported in 2012, 0.8 million (13.1%) were in the
EPTB, while in 2020, the EPTB accounted for 18%
of the 5.8 million cases of tuberculosis reported
worldwide? 1011 12.13.14 Tyberculosis of the lymph
nodes is a sedentary process initiated by the human
body in relation to mycobacteria and pathogens
of the disease cause pathological changes in the
human body. In this case, lymphocytes eliminate
only single attacks of bacilli, and mass attacks of
triggers lead to damage to the lymph nodes. Scrofula
is an older term for tuberculous lymphadenopathy
in the neck® '> 117, The share of tuberculosis of
the peripheral lymph nodes (TBPLN) in the total
incidence of tuberculosis ranges from 5% to 19%.
The share of TBPLN in the structure of EPTB is
43.0% compared to 3.1%, and in some literature

even 58%!0:18.19.20.21.22.23 Almost every third patient
(31.2%) was diagnosed with an epidemiologically
dangerous variant of TBPLN, an leaky wound or a
fistula, and this should be a warning to specialists
in the primary care department that even EPTB has
a risk of spreading tuberculosis infection®* 2% 2627,

It is worth noting that in the diagnosis
of TBPLN, the identification of mycobacterium
strains in many cases is not given importance, the
differentiation of M. bovis from M. tuberculosis is
of great importance in the treatment of patients.
Unlike other representatives of the M. tuberculosis
complex, M. bovis is inherently resistant to the drug
pyrazinamide.

The question of which strain of
mycobacteria causes TBPLN is answered in various
sources, and some medical literature provides
sufficient data on the cause of mycobacterium
tuberculosis in many cases (90%) of tuberculosis
of the lymph nodes of the neck area. These
mycobacteria infect the mucous membrane of
the mouth or nose and travel through the lymph
vessels to the lymph nodes, while the proportion
of M. bovis is claimed to be 2.1% in pulmonary
tuberculosis and 9.4% in EPTB in humans, while
other researchers claim that, on the contrary,
tuberculosis of the lymph nodes is called M. bovis.
In 30-50% of patients diagnosed with tuberculous
lymphadenitis during the studies, it was confirmed
that the disease was caused by M. Bovis. Infection
with mycobacteria in cattle (M. bovis) usually
occurs through the mucous membrane of the
mouth, eyes, skin, contact or gastrointestinal tract.
With the practical detection of M. bovis, patients
are treated in accordance with the standard course
of anti-tuberculosis therapy, but pyrazinamide
is excluded from the treatment regimen. A
pyrazinamide sensitivity test can be used to screen
M BOVI‘SZS, 29,30, 31, 32.
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Tuberculosis caused by M. bovis is
clinically, radiologically and macroscopically
indistinguishable from tuberculosis caused by
M. tuberculosis. The most alternative method for
detecting M. bovis is PZR with a sensitivity of 95%.
The study of pathogenic strains in tuberculosis of
peripheral lymph nodes plays an important role
in ensuring the effectiveness of treatment of this
pathology. In this presented manuscript, the main
goal was to study the incidence of mycobacterium
bovis in tuberculosis of peripheral lymph nodes and
its effect on the course of the disease.

MATERIALS AND METHODS

It is worth noting that, in 2019-2023,
in the Department of Surgery of extrapulmonary
organs of the Republican Specialized Scientific and
Practical Center of Phthisiology and Pulmonology
named after Academician Sh. Alimov was analyzed
and treated for several types of tuberculosis. Of
these patients, 110 were treated with tuberculosis
of the peripheral lymph nodes. In this regard,
most of the analyses conducted at the center
consist precisely of a set of measures aimed
at detecting extrapulmonary tuberculosis. To
determine the early stage of tuberculosis, an
ultrasound examination (Mindray DC-N6, China)
of all patients was performed, which is one of the
main methods for diagnosing extrapulmonary
forms of tuberculosis®**. In order to clarify and
differentiate from other lymphadenopathies of
extrapulmonary forms of tuberculosis, computer
and magnetic resonance tomography (Echelon
Smart 1.5 T, Healthcare Americas Corporation,
USA) were additionally performed, especially in
the early stage of the disease. The results of the
analyses showed that the ultrasound examination
was compared with the data of computer and
magnetic resonance tomography and this, in turn,
requires general blood tests and microbiological
analyses. Initially, a Mantoux test was conducted,
which provides information about predominantly
latent forms of tuberculosis in patients, but there
was one antigenic effect of this test, as well as a
high probability of a false positive result. In this
regard, 2 additional Diaskintest antigen samples
were conducted (developed in Russia and currently
being implemented mainly in the Commonwealth
of Independent States), this sample is considered
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to have high sensitivity and specificity compared
to the Mantoux test (BCG vaccine, Russia). In
addition, based on the venous blood of patients
used all over the world, a QuantiFERON sample
(Diaskintest®, Russia), QuantiFERON fracture
analysis (QuantiFERON®-TV gold, Russia), was
conducted, highly sensitive, highly specific and
with a very low probability of a false positive
result. To confirm the result obtained in the above-
mentioned instrumental and specific samples, a
general blood test (using the BC-760 hematological
analyzer, MINDRAY, China), microbiological
(bacteriological analyzer BD BACTEC FX40,
Russia), genetic-molecular, morphological in
particular histological, cytological (microtom
Sanny MS-1, Avion TEX), immunological methods
studies (GeneXpert gene-molecular analyzer,
USAID, USA), and CD 4*, CD 8", T lymphocytes
(ELISA, BD Simultest CD4/CD8 reagent,
MindrayBC320 (Mindray Biomedical electronic
Corporation, China) in pathological materials were
performed.

Histological examination revealed
changes characteristic of tuberculous lymphadenitis
in all 110 patients (100%).The patients were
divided into two groups. In addition to histological
examination to confirm the diagnosis in 58 patients
in group I, the Xpert method examined the punctate
gene from the lymph node and performed standard
antibacterial therapy against tuberculosis; In order
to confirm the diagnosis in 52 patients of group II,
along with histological examination and genetic
expert examination, the presence of M. bovis
at the point from the lymph node was analyzed
using polymerase chain reaction, among which an
individual scheme of antibacterial therapy against
tuberculosis was used in the treatment of one of
the patients identified M. bovis.

RESULTS

During the study, a comparison was
carried out on all indicators in patients classified
in group II, according to the above indications,
until the end of the study. Initially, the incidence
of TBPLN was determined by the age of patients,
with the average age of patients with this pathology
being 32.4 years, as shown in the figure below
(figure 1). It is noteworthy that TBPLN is mainly
observed between the ages of 18 and 44 with
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high labor and intellectual abilities and causes not
only medical, but also socio-economic problems,
creating serious health risks in this age range.
The stages of the disease in patients
were classified according to E.N. Bellendir and
the changes characteristic of each stage and the
degree of their occurrence were recorded, as shown
in Figure 2. The results of the study showed that
complications or serious changes began to appear
mainly from the second stage of the disease. In
stage II, caseous changes in the lymph nodes
developed, and these changes were observed in
11.5 - 15.5% of patients. At stage III, lymph node

70,8%

65,4 %

3.4%
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abscesses were observed in 43.1% - 55.8% of
patients, and at stage I'V -fistulous ulcers, and these
changes were detected in 32.7-41.4% of patients.
From the results obtained, it can be concluded
that, in accordance with the stages of the disease,
the development of serious complications also
increases.

In patients in both groups, it was also
found that along with TBPLN, there are many
other concomitant diseases such as diabetes, HIV or
AIDS, cardiovascular diseases, chronic bronchitis,
diseases of the gastrointestinal tract and liver,
Diseases of the gallbladder, anemia. However, the

H Group |
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H Group Il

21,1% (n=52)

58 % 34% p9%

-—/
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Fig. 1. The magnitude of morbidity by age indicators of patients
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Fig. 2. Changes or complications observed in the lymph nodes at each stage of the disease
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Fig. 4. Characteristics of affected lymph nodes by localization in TBPLN
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decompensated or severe degree of concomitant
diseases has not been established. It is noteworthy
that among the identified concomitant diseases,
the incidence of anemia is high and amounts to
25-32.1% of the total incidence (Fig.3).

Damage to all peripheral lymph nodes was
found in patients with TBPLN. At the same time, it
was noticed that with the defeat of the lymph nodes,
the number of lesions of the lymph nodes located
in the head, neck and jaw is clearly greater than
in other areas. In particular, lesions were found in
62.1% and 67.2% of patients in the back and lower
neck, respectively, while the largest number of
lesions, including up to 86.2%, were found in the
lymph nodes located in the front of the neck (Fig.4).
At the same time, it is also noted in the scientific
literature that damage to the lymph nodes located
in the area of the burning neck is observed in up
to 90% of cases'® %1,

For the purpose of surgical treatment of
patients, the practice of opening and draining an
abscess, scraping an leaky wound, fistulonecrectomy
and regional lymph dissection was carried out (Fig.
5).

The following are clinical examples from
practice conducted with patients:

Asnoted above, TBPLN-related diseases
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are most common in the population aged 18-44
years and this disease is accompanied by various
other concomitant diseases or complications.
Below we will look at several cases where burning
TBPLN has been diagnosed with concomitant
diseases, as well as complications. Thus, a
34-year-old patient was clinically diagnosed with
tuberculosis of peripheral (neck, armpit area)
lymph nodes, an active period complicated by
an abscess, HIV, in which stage 4 antiretroviral
therapy is used as a concomitant disease. In this
case, the patient is prescribed a one-stage “Bilateral
regional lymph node dissection of the neck area.”
Lymphodissection of the left armpit area” (Fig.6 - a,
b,c,d,e). As a result of the operations, the affected
lymph nodes with abscesses, caseous changes and
necrotic tissues were removed, and the operation
was completed by applying continuous atraumatic
sutures to the skin (Fig.6-f,g,h, i).

Patient Sh., 39 years old, clinical diagnosis
“tuberculosis of peripheral lymph nodes, active
period. Complication: abscess. Leaky wound.”
The patient has an “abscess autopsy”. Removal of
a leaky wound passage. The procedure of “regional
lymph node dissection” was performed (Fig. 7).

The pathological material obtained
during practice from all patients in the study
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Fig. 5. Types of practice conducted with patients
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Fig. 6. a) the surface layer of the closed fascia of the neck was opened on the left side, m. scm was taken as a
ligature, abscessing nodes were revealed between the superficial and deep leaves of the closed fascia, lymph
dissection was performed to a depth of the sarotis of the vagina; b) external appearance of the internal jugular
vein, vagus nerve and common carotid artery; c¢) abscessing lymphatic the node between the superficial and
deep leaves of the private fascia of the neck on the right; d) lymph dissection of the axillary region on the
left; e) caseosis; f) and g) continuous atraumatic sutures applied to the skin; h) and i) primary elimination of
postoperative injuries.
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was systematically studied, and all patients were
given a histological conclusion “tuberculous
lymphadenitis”. The punctate from the lymph
nodes of group I patients was examined using
Gene Xpert, in group II patients, along with the
Gene Xpert study, the punctate from the lymph
node was examined. The presence of bovis was
analyzed using polymerase chain reaction.

The Gene Xpert examination of 46 patients
from group I (79.3%) revealed mycobacteria
sensitive to rifampicin in 7 (12.1%) mycobacteria
resistant to rifampicin, and the analysis of 5
patients from this group (8.6%) did not reveal
mycobacteria. In 20 patients (38.5%) from group
I, treatment was performed using PZR. It was
discovered that bovis exists, and this indicator is
variously cited in the scientific literature around
the world, with different authors naming the figure
from 2% to 50%. In addition, Gene Xpert detected
mycobacteria sensitive to rifampicin in 38 patients
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(73.1%), mycobacteria resistant to rifampicin in 3
(5.8%), and the analysis in 11 patients (21.1%) did
not reveal mycobacteria (Fig. 8).

In our observation, the treatment results
were as follows: in 14 patients of group 1(24.2%), at
the 56-day intensive stage of treatment according to
the standard regimen, there was a sharp decrease in
lymph nodes, elimination of purulent inflammation,
in 26 patients (44.8%), after the 84-day intensive
phase of treatment according to the standard
scheme, lymph nodes, and Also, inefficiency and
relapses in the treatment of patients in this group
were observed in 22 patients (37.9%). In turn, in 27
patients of group II (51.9%) at the 56-day intensive
stage of treatment according to the standard
scheme, there was a sharp decrease in lymph nodes,
elimination of purulent inflammation, in 21 patients
(40.4%) at the 84-day intensive stage of treatment
according to the standard scheme. during treatment,
lymph nodes were reduced to levels I and 11, in 4

Fig. 7. a) the appearance of an abscess and an leaky wound; b) separation of pathological tissue along the
bloodstream and removal of damaged nodes in combination with the surrounding seal; c) the appearance of the
wound cavity after removal of the abscess and sources forming an leaky wound; d) primary wound healing.
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(7.7%) patients, nodes and foci of inflammation
remained unchanged. Inefficiency and relapses
of treatment of patients in this group amounted to
11.5% (6 patients) (Fig. 9).

Thus, the effectiveness of treatment
was observed in 62.1% of patients receiving the
standard treatment regimen, as shown in Figure
9, however, after a certain time, relapses were
observed in 37.9% of patients in this group. While
in patients receiving an individual regimen, the
effectiveness of treatment was observed in 88.5%,
relapses were observed only in 11.5% after a certain
period of time. In this regard, it can be concluded
that when treating TBPLN in an individual mode,
not only higher treatment effectiveness is achieved,
but also a sharp decrease in relapses.

DISCUSSION

Tuberculosis is one of the most widespread
diseases worldwide, according to the World Health

79,3%

73.1%
12,1%

5,8 %

.

Gene Xpert Rif-5 Gene Xpert Rif-R

B! rp(n=58)
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Organization estimates of about 11 million cases,
of which extrapulmonary tuberculosis accounts for
about 30% of all cases of active tuberculosis and
affects mainly children and adults with weakened
immune systems. It is during the early diagnosis
of the extrapulmonary form of tuberculosis that
delays often occur due to circumstances such
as sampling, which must be submitted, and low
bacterial load in the samples taken. Also, despite
the presence of various diagnostic tests, the lack
of an appropriate diagnostic algorithm due to
the different vagueness of the localization of
the pathological process that has arisen reduces
the ability of clinicians to accurately diagnose
tuberculosis. In this regard, research has begun
around the world to develop a protocol that allows
early diagnosis of this specific form of tuberculosis.
As aresult of these studies, significant progress has
been made in the timely detection and treatment of
otolaryngological tuberculosis, as well as a decrease
in the proportion of other similar extrapulmonary

38,5%

21,1%

8,6 %

Gene Xpert: MTE-
negative

0%

M. bovis positive

Bl rp(n=52)

Gene XpertRif-S - Mycobacteria sensitive to rifampicin
Gene XpertRif-R - Mycobacteria resistant to rifampicin
Gene Xpert: MTB-negative - Mycobacteria are absent
M. bovis positive - The existence of M. bovis

Fig. 8. Detection of mycobacterium tuberculosis using various analyses in the pathological separation of patients
in the study.
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Clinical recovery
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Fig. 9. Treatment result

forms of tuberculosis in frequency from 0.4% to
1%. As already noted, cases of extrapulmonary
tuberculosis of various localization, despite
significant advances in prevention, diagnosis and
treatment, tuberculosis of the lymph nodes due
to its serious complications remains the leading
cause of death worldwide. This, in turn, requires a
projected increase in extrapulmonary tuberculosis
and new approaches to improving detection and
diagnosis methods at an early stage’® 36373839,
The presented manuscript describes
cases of extrapulmonary tuberculosis, which
occurs mainly in the peripheral lymph nodes and
develops under the influence of Mycobacterium
bovis, its effect on the course of the disease, as
well as a change in treatment tactics in order to
prevent serious side effects. Therapeutic measures
were carried out in 2 different modes, such as
standard and individual or with replacement, when
all patients were divided into 2 groups. In total,
during the 56-day intensive phase of standard
treatment, 14 patients had a sharp decrease in
lymph nodes, elimination of purulent inflammation,
and 26 patients in the 84-day intensive phase had
a decrease in lymph nodes to I and II degrees. In
the individual treatment regimen, Levofloxacin and
lineloside are used instead of pyrazinamide. While

the effectiveness of treatment was achieved after
56 days in 27 patients of group II and in another
21 patients after 84 days of the intensive phase, no
changes were observed in 4 patients, and relapses
were observed in 6 patients. When choosing an
individual treatment regimen in patients diagnosed
with m bovis, a decrease in relapses to 11.5%
is achieved. However, with standard TBPLN
treatment, the recurrence rate was 37.9%.

CONCLUSIONS

1. In tuberculosis of peripheral lymph
nodes, it is important to identify pathogenic strains,
in particular M. bovis, since M. bovis pyrazinamide
relatively stable in nature to the drug, and
insufficient completeness of antibacterial therapy
leads to an increase in the frequency of relapses of
the disease (37.9%).;

2. When choosing an individual regimen
of antibacterial therapy against tuberculosis in
patients, pyrazinamide was replaced by the choice
of one of the reserve drugs in accordance with the
sensitivity of the pathogen to drugs, which allowed
not only to reduce recidivism to a significant level,
but also to alleviate the course of the disease.

3. Itis also possible to prevent side effects
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such as hyperuricemia, hepatotoxic conditions,
dysuria, arthralgia and sideroblastic anemia that
may occur due to this by limiting the use of
pyrazinamide in patients who have been diagnosed
with M. bovis with pathological abnormalities.
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