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MORPHOLOGICAL AND EPIDEMIOLOGICAL FEATURES OF DRUG-RESISTANT
PULMONARY TUBERCULOSIS IN UZBEKISTAN
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v Resume

The study examines the morphological and epidemiological features of drug-resistant tuberculosis
(DR-TB), with a focus on multidrug-resistant tuberculosis (MDR-TB) in Uzbekistan. The aim is to
identify key patterns of disease progression and the challenges in treatment caused by bacterial
resistance. Methods included a comprehensive analysis of epidemiological data and morphological
observations of lung tissue affected by DR-TB. Results show a high prevalence of primary and
secondary resistance in regions with dense populations and active migration, such as Tashkent and
the Fergana Valley. Morphological findings revealed extensive lung tissue damage, including giant
caverns, caseous necrosis, and lymph node involvement. The research highlights the role of immune
suppression in the rapid progression of DR-TB and the necessity for timely and accurate diagnosis.
The novelty lies in the regional focus on Uzbekistan and the proposed integration of
immunomodulatory therapies with existing chemotherapy protocols to improve patient outcomes.
These findings emphasize the importance of adapting global strategies to local epidemiological and
healthcare contexts.

Keywords:  drug-resistant  tuberculosis, multidrug-resistant tuberculosis, Uzbekistan,
epidemiology, morphological features, immune suppression, chemotherapy, public health

MOP®OJOI'MYECKHUE U SIINJEMHNOJOI'NYECKHE OCOBEHHOCTH
JEKAPCTBEHHO-YCTOMYUBOI'O TYBEPKYJIE3A JIETKUX B Y3BEKUCTAHE

Hummacosa T Vyxgpa Jlasramosna https://orcid.org/0009-0007-9139-7662

Byxapckuii rocynapcTBeHHBINH MEAMIIMHCKI MHCTUTYT UMeHH A0y A nOH CuHbl, Y30eKUCTaH,
r. Byxapa, yn. A. HaBoun. 1 Ten: +998 (65) 223-00-50 e-mail: info@bsmi.uz

v’ Pestome

Hccneoosanue noceauwieHo usyuenuro mophonozuueckux u INUOEMUOIOZUYECKUX 0CODEHHOCHEll
nekapcmeenno-ycmoiuueozo myoepkynesa (JIY-Th) ¢ akuyenmom Ha Myabmupe3ucmenmmolii
mybepkynes (MP-TH) ¢ Y3oexucmane. Ilenvto sensemcs 6visgjieHUe K1l04e6blX 3AKOHOMEPHOCHEll
npozpeccupoeanua  3a001e6anuA U CIAONCHOCMEN  JNe4eHUs,  6bI36AHHLIX  OAKMEPUAIbHOU
pesucmenmuocmoio. Memoovl 6KII04ANU KOMNAEKCHBIIL AHAAU3 INUOEMUONOZUHECKUX OAHHBLIX U
Mopghonozuueckoe nabnwoenue nezounoil mkanu, nopaxcennoi J1Y-Th. Pesynomamul noxaszviearom
8bLICOKYIO PACHPOCMPAHEHHOCHIL NEPEUYHOL U 6MOPUYHOU PE3UCEHMHOCIU 6 PECUOHAX C GbICOKOU
NJIOMHOCMbIO HACENEHUA U AKMUHoU muzpayueii, makux kax Tawkenm u Depzanckasa 0onuHa.
Mopdghonozuueckue HabdRIO0CHUSL BBIAGUIU O0OWMUDHBIE NOBPENCOCHUS JIE204HOU MKAHU, 6KAI0Uasn
2U2AHMCKUE KABEPHbl, KA3E03HLII HEKPO3 U nopadicenue aum@pamuueckux yinoe. Hccnedosanue
noouepkusaem ponv umMmyHooenpeccuu 6 ovicmpom npozpeccupoganuu J1Y-Th u neooxooumocms
ceoespemeHHOoll u mounol ouaznocmuxu. Hoguzna padomul 3aKkni0ouaemcs ¢ pecuoHanbHOM (oKyce Ha
Yzbexkucmane u npeonosicenuu unmezpayuu UMMYHOMOOYIUPYIOULE MEPANUN C CYUECEYIOUWUMU
XUMUOMEPANEEMULECKUMU NPOMOKONAMU OIS YAYUUIEHUA UCX0006 Y RAUUEHMO06. Imu pe3yibmamol
ROOUEPKUBAIOM 6ANCHOCHb A0ARMAYUY 27100AIbHBIX CINPAMESUIl K IOKATbHLIM INUOCMUOT0ZULECKUM U
MEOUYUHCKUM YCTI0GUAM.

Knrwuegvie cnoga: nekapcmeenno-ycmonuuuenlit myoepKynes, MyJibmupesucmenmublii myoepynes,
Y3bexucman, snudemuonozun, mopghonozuueckue ocobennocmu, ummynooenpeccus, Xumuomepanus,
obwecmeennoe 300poesue.
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v Rezyume

Annotatsiya: Tadqiqot dorilarga chidamli sil (DR-TB), jumladan, ko‘p dorilarga chidamli sil
(MDR-TB)ning morfologik va epidemiologik xususiyatlarini o ‘rganishga bag ‘ishlangan. Maqsad —
kasallikning rivojlanishidagi asosiy qonuniyatlar va bakteriyalarning rezistentligi tufayli
davolashdagi qiyinchiliklarni aniglash. Usullar epidemiologik ma'lumotlarning kompleks tahlili va
DR-TB bilan zararlangan o ‘pka to‘qimalarining morfologik kuzatuvlarini o ‘z ichiga oladi. Natijalar
shuni ko ‘rsatadiki, yuqori aholi zichligi va faol migratsiya bo ‘Igan hududlarda, masalan, Toshkent
va Farg‘ona vodiysida, birlamchi va ikkilamchi rezistentlik keng tarqalgan. Morfologik topilmalar
gigant kaverna, kazeoz nekroz va limfa tugunlarining zararlanishini oz ichiga olgan o‘pka
to‘qimalarining keng ko‘lamli shikastlanishini aniqladi. Tadqiqot DR-TBning tez rivojlanishida
immunitetning susayishi rolini va o‘z vaqtida aniq tashxis qo‘yish zarurligini ta'kidlaydi. Ishning
yangiligi — O ‘zbekiston hududiga e'tibor qaratilganligi va mavjud kimyoterapiya protokollari bilan
immunomodulyatsion terapiyalarni integratsiyalashni taklif qilishda. Ushbu natijalar global
strategiyalarni mahalliy epidemiologik va tibbiy sharoitlarga moslashtirish muhimligini ko ‘rsatadi.

Kalit so‘zlar: dorilarga chidamli sil, ko‘p dorilarga chidamli sil, O‘zbekiston, epidemiologiya,
morfologik xususiyatlar, immunitet susayishi, kimyoterapiya, jamoat salomatligi.

Relevance
n recent years, there has been a steady increase in the proportion of patients with newly diagnosed
I pulmonary tuberculosis who have drug-resistant strains of the pathogen. Among these patients, in
whom bacterial excretion is detected, cases of multidrug-resistant Mycobacterium tuberculosis (MDR-
TB) account for about 10%, making the treatment of such patients ineffective and expensive.
Pathomorphologists have also started to pay more attention to the features of drug-resistant pulmonary
tuberculosis.

Drug resistance (DR) represents one of the manifestations of the variability of the pathogen, and
drug-resistant tuberculosis is a case of the disease in which Mycobacterium tuberculosis (MTB) resistant
to one or more anti-tuberculosis drugs is isolated. Drug resistance is most commonly detected to
streptomycin, rifampicin, and isoniazid. According to the Ministry of Health of the Republic of
Uzbekistan, the problem of multidrug-resistant tuberculosis remains relevant. According to reports in
recent years, the highest levels of multidrug-resistant tuberculosis incidence are observed in regions with
high population density and significant migration activity, such as the Tashkent region, the Fergana
Valley, and the Surkhandarya region.

Primary drug resistance (PDR) is observed in patients who have not previously received anti-
tuberculosis drugs for more than one month. These patients are initially infected with drug-resistant
strains of Mycobacterium tuberculosis. PDR is more commonly found in cases of cavitary tuberculosis,
caseous pneumonia, and disseminated tuberculosis.

Secondary or acquired drug resistance (ADR) develops during treatment as a result of improper
patient management, non-compliance with medical recommendations, or interruption of treatment. ADR
is more frequently identified in focal and infiltrative tuberculosis.

According to the World Health Organization (WHO) criteria, tuberculosis is classified as mono-
resistant (resistance to one anti-tuberculosis drug) and multidrug-resistant tuberculosis, which is further
divided into polyresistant tuberculosis (resistance to two or more drugs, excluding isoniazid and/or
rifampicin) and multidrug-resistant tuberculosis (resistance to two or more drugs, including isoniazid
and rifampicin).
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Materials and methods

This section provides a detailed description of the research framework aimed at achieving the stated
objectives and addressing the tasks outlined in the introduction. The primary objective of the study was
to investigate the morphological and epidemiological features of multidrug-resistant tuberculosis
(MDR-TB) with a focus on developing effective therapeutic strategies. The research tasks included
analyzing the dynamics of MDR-TB prevalence, assessing pathomorphological changes caused by the
disease, and studying immunological disruptions associated with secondary drug resistance.

The methodological foundation of the study employed a mixed-methods approach, integrating
quantitative and qualitative methods. Quantitative methods were used to process statistical data on
MDR-TB prevalence, including rates of primary and secondary drug resistance. Specifically, descriptive
statistics, correlation analysis, and predictive modeling were applied to evaluate trends in disease spread.
Qualitative methods encompassed pathomorphological analysis of tissue samples obtained from patients
and an in-depth review of clinical documentation to identify correlations between morphological
changes and disease stages.

Data collection followed standard protocols for lung tissue biopsy and PCR diagnostics to determine
Mycobacterium tuberculosis strains and their drug resistance profiles. Pathomorphological analysis
utilized light and electron microscopy to examine tissue structure, the presence of caseous necrosis,
giant cavities, and inflammatory infiltrates. Immunological assessment involved flow cytometry and
ELISA methods to measure levels of gamma interferon (y-IFN) and other key cytokines involved in
immune response.

One of the key methodological limitations of the study was the inability to fully control individual
patient characteristics, such as the presence of comorbidities and the degree of treatment adherence.
These factors may influence the interpretation of treatment outcomes. However, these limitations were
minimized through careful participant selection and the use of standardized data collection methods.

The development of a novel methodological framework included integrating immunological and
pathomorphological data into a unified system for more accurate diagnosis and prognosis of MDR-TB
progression. This approach allowed for the identification of previously underestimated pathogenic
mechanisms affecting disease progression and informed modifications to existing therapeutic strategies.

Thus, the methodological framework of this study represents a comprehensive approach,
incorporating advanced methods of data collection, processing, and analysis, as well as the integration
of interdisciplinary perspectives to achieve the stated research objectives.

Results and discussion

Recent epidemiological studies conducted under the auspices of the World Health Organization
(WHO) in various regions of the world demonstrate a significant increase in the number of patients
infected with multidrug-resistant strains of Mycobacterium tuberculosis (MDR-TB). MDR-TB is
recognized as a key indicator of the inefficiency of tuberculosis control measures and remains a leading
cause of the global tuberculosis pandemic.

Polyresistant pulmonary tuberculosis is characterized by the predominant progression of the disease,
accompanied by exudative-productive and productive reactions of varying intensity. Typical
manifestations include vascular damage, such as increased permeability, vasculitis, and predominantly
productive perivasculitis. There is specific, often productive, involvement of tissues adjacent to the
lesions and cavities, bronchogenic dissemination of varying duration, and the presence of atelectasis.

In cases of tuberculosis with multidrug resistance, the disease process progresses with a
predominance of exudative tissue reactions in perifocal zones and distant areas. This includes vascular
damage manifested as nonspecific productive vasculitis, and in some cases, destructive vasculitis. Other
pathological features include caseous lesions of bronchi across all generations and the presence of
caseous-necrotic bronchogenic foci lacking signs of organization, accompanied by pronounced
leukocytic infiltration and extensive atelectasis.

Experimental data highlight the increased virulence of clinical strains of multidrug-resistant
Mycobacterium tuberculosis. Studies in animal models infected with these strains have shown that lung
damage volume is 1.8 times greater, microbial colonization of lung tissue is 1.4 times higher, and
bacterial isolation from lungs is 1.5 times more frequent compared to animals infected with the H37RV
strain.
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The development of drug-resistant tuberculosis is accompanied by significant immunodeficiency. It
has been observed that the degree of immune homeostasis disruption is more pronounced in patients
with secondary drug resistance. Tuberculosis caused by drug-resistant Mycobacterium tuberculosis is
characterized by severe disruptions in local defense mechanisms, particularly affecting the T-cell
component of the immune system and one of its key protective cytokines, gamma interferon (y-IFN).

MDR-TB is considered the most dangerous form of tuberculosis due to the high transmissibility of
multidrug-resistant strains and their propensity to cause severe, progressive forms of the disease, often
leading to unfavorable outcomes.

The epidemiological significance of patients with drug-resistant tuberculosis, particularly those with
multidrug resistance, lies in their role as highly infectious sources. These patients significantly impact
disability and mortality rates associated with tuberculosis. Acquired multidrug resistance reflects the
adequacy and effectiveness of chemotherapy protocols administered to newly diagnosed tuberculosis
patients. Recent data indicate that the prevalence of drug-resistant pulmonary tuberculosis has reached
the highest levels recorded in history.

Of particular concern are acute, rapidly progressing forms of fibrocavernous pulmonary tuberculosis
(FCPT). Morphological and morphometric studies have revealed several distinct features of drug-
resistant FCPT. These include the presence of giant cavities exceeding the size of a lung lobe or multiple
interconnected cavities replacing nearly all lung tissue. Histological examination demonstrates the
obliteration of specific signs of inflammation, the absence of pronounced granulomatous reactions
surrounding necrosis, and extensive caseous necrosis permeating all layers of the cavity wall and
adjacent tissues, coupled with leukocytic infiltration.

Examination of bronchi across various generations reveals damage to the mucosal and submucosal
layers, with foci of caseous necrosis and, in some instances, complete dissolution of the bronchial wall.
Another distinctive feature of drug-resistant FCPT is the involvement of regional lymph nodes in the
pathological process, accompanied by specific changes not characteristic of traditional forms of
tuberculosis. Studies of predominantly bronchopulmonary and bifurcational lymph nodes indicate
varying degrees of hyperplastic processes of nonspecific origin combined with specific changes.
Reactive hyperplasia is often accompanied by epithelioid cell tubercles containing Langhans giant cells
at various stages of evolution.

The clinical and morphological manifestations of pathomorphosis in drug-resistant pulmonary
tuberculosis indicate an acute, malignant progression of the disease. Morphological patterns often
resemble those observed before the advent of anti-tuberculosis drugs. Caseous bronchial lesions in the
form of endobronchitis and panbronchitis point to the predominantly bronchogenic route of
dissemination for specific inflammation.

Thus, drug-resistant pulmonary tuberculosis remains one of the most pressing challenges in
phthisiology. The disease is marked by pronounced immunodeficiency, facilitating rapid progression
and dissemination of the pathological process, coupled with a lack of response to therapy. Therefore, a
thorough investigation of the epidemiological and pathomorphological characteristics of drug-resistant
pulmonary tuberculosis is essential for the timely and accurate administration of corrective therapies,
which can significantly improve disease prognosis and patient outcomes.

Conclusion

The conducted studies on the morphological changes in the lungs during the treatment of multidrug-
resistant tuberculosis (MDR-TB) have revealed significant pathomorphological features that
considerably complicate the treatment process. It has been established that this disease is accompanied
by pronounced immunodeficiency, especially in patients with secondary drug resistance, which requires
special attention when developing therapeutic strategies. The identified morphological changes, such as
giant cavities, multiple interconnected spaces, caseous necrosis, and leukocytic infiltration, as well as
specific alterations in lymph nodes, highlight the necessity for early and precise diagnosis of the disease.
These findings underscore the importance of a comprehensive approach to the treatment of multidrug-
resistant tuberculosis, incorporating both pharmacological therapies and immunomodulatory methods
to restore immune homeostasis. The need to develop new therapeutic strategies aimed at eradicating
resistant strains of Mycobacterium tuberculosis and restoring the body’s protective mechanisms is a
critical aspect of improving treatment efficacy. Thus, an in-depth study of the epidemiological and
pathomorphological aspects of multidrug-resistant pulmonary tuberculosis not only enhances the
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diagnosis and treatment of this disease but also improves patients’ quality of life. This emphasizes the
significance of further research in this field and the need to implement new, more effective treatment
methods.
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