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Annotation. This article examines modern pedagogical approaches to teaching sepsis prevention
in patients with Tuberculosis. The relevance of the topic is determined by the high risk of developing
Sepsis in tuberculosis patients and the need to improve the quality of medical education. The study
emphasizes the importance of integrating clinical knowledge with innovative teaching methods, including
Case-Based Learning (CBL), Problem-Based Learning (PBL), clinical simulation, and algorithm-based
approaches. The article analyzes the role of competency-based education in developing clinical
reasoning, practical skills, and decision-making abilities among medical students. Special attention is
given to teaching early detection of sepsis using clinical tools such as SOFA and gSOFA, as well as to the
application of interactive and student-centered learning strategies. The results show that the use of
modern pedagogical technologies significantly improves students’ competence, enhances knowledge
retention, and increases their readiness to manage complex clinical situations. The study concludes that
the integration of innovative educational approaches contributes to better prevention of sepsis and
improves the overall quality of healthcare.
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Annotatsiya. Ushbu maqolada Tuberkulyoz bilan og‘rigan bemorlarda Sepsis profilaktikasini
o ‘qitishda zamonaviy pedagogik yondashuvlar ko ‘rib chigiladi. Mavzuning dolzarbligi tuberkulyoz
bemorlarida sepsis rivojlanish xavfining yuqoriligi hamda tibbiy ta’lim sifatini oshirish zarurati bilan
belgilanadi. Tadqiqotda klinik bilimlarni innovatsion ta’lim metodlari bilan integratsiya gilish muhimligi
ta’kidlanadi. Jumladan, Case-Based Learning (CBL), Problem-Based Learning (PBL), Kklinik
simulyatsiya va algoritmik yondashuvlar samarali pedagogik vosita sifatida tahlil gilinadi. Maqgolada
kompetensiyaga asoslangan ta’limning tibbiyot talabalarida klinik fikriash, amaliy ko ‘nikmalar va qaror
gabul qilish qobiliyatlarini rivojlantirishdagi roli yoritilgan. Shuningdek, sepsisni erta aniglashni
o ‘rgatishda SOFA va qSOFA kabi klinik vositalardan foydalanish, interfaol va talaba markazli o ‘qitish
strategiyalarining ahamiyati alohida ko ‘rsatib o ‘tilgan. Natijalar shuni ko ‘rsatadiki, zamonaviy
pedagogik texnologiyalarni qo ‘llash talabalar kompetentligini sezilarli darajada oshiradi, bilimlarning
mustahkam o ‘zlashtirilishini ta’minlaydi va murakkab Klinik vaziyatlarda samarali faoliyat yuritishga
tayyorligini kuchaytiradi. Tadqgiqot xulosasiga ko ‘ra, innovatsion ta’lim yondashuvlarini joriy etish sepsis
profilaktikasini yaxshilashga hamda tibbiy xizmat sifatini oshirishga xizmat giladi.

Kalit So‘zlar: Tuberkulyoz, sepsis, tibbiy ta’lim, sepsis profilaktikasi, klinik fikrlash, muammoli
ta’lim, vaziyatli ta’lim, klinik simulyatsiya, kompetensiyaga asoslangan ta’lim, interfaol metodlar.

Annomayua. B oannoii cmamve paccmampusaiomcs cospemennbie neoazocuieckue nooxoobl K
ooyuenuto npoghunaxmuxe Sepsis y nayuenmos c¢ Tuberculosis. Axmyanrbhocmb memuvl 00yclo8neHa
8bICOKUM PUCKOM DA3BUMUS Cencuca y OONbHbIX MYOEpPKYIEIOM U He0OX0OUMOCMbIO NOBLIUUEHUS.
Kayecmea MeOUyuHckozo obpazosanus. B ucciredosanuu noouépkueaemcs 6axcHOCMb UHMeSPAYUU
KAUHUYECKUX 3HAHUL C UHHOBAYUOHHBIMU 0OpazosamenvHuimu memodamu, maxkumu xax Case-Based
Learning (CBL), Problem-Based Learning (PBL), xkaunuueckas cumyiayus u aicopummudecKkue
nooxoovl. B cmamve ananuzupyemcs ponv KOMNEMeHMHOCMHO-OPUECHMUPOBAHHOZO O00VUeHUs 6
GopmuposanuL KIUHUYECKO20 MblULIeHUs, NPAKMUYECKUX HABbIKO8 U CNOCOOHOCMU NPUHUMAMb PEUeHUs.
Y cmy0oenmog meouyuHckux 8y306. Ocoboe gHumanue yoeneno o0yyeHuIo pantel OUa2HOCMuUKe cencuca ¢
ucnonvzosanuem knunuyeckux uncmpymenmos SOFA u gSOFA, a makaice npumeneHuro uHmepaKmueHvlx
U CMyOeHmoOPUESHMUPOBAHHBIX Memod08 obyuenus. Pezynbmamvi noxasviearom, umo ucnoib308aHue
COBPEMEHHbIX Neda202UYecKUX MexHON02Ull 3HAYUMENbHO NOo8bluiaem YPOSeHb KOMNEmMeHmHOCmU
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CMYyO0enmos, yayuuiaem yceoeHue 3HAHUU U nogblulaem 20mosHOCMb K pabome 6 CILONCHBIX KIUHUYECKUX
cumyayusax. B z3axnouenuu ommeuaemces, umo eneopeHue UHHOBAYUOHHBIX 00PA308AMENbHBIX NOOX0008
cnocobcmeyem yayuueHuro npodUIaKmuKy Cencuca U NoO8bIUEeHUI0 Kaiecmsea MeoOUyUHCKOU NOMOUU.

Knrwouesvie cnosa: Tybepxynés, cencuc, mMeOuyuHckoe obpazosanue, npopuiakmuxa cencucd,
KIUHUYecKoe  MblulleHue, NpoOIeMHO-OPUEHMUPOBAHHOe — 00yYeHue, Keluc-mMemoo,  KIUHUYeCKas
CUMYTIAYUS, KOMNEMEHMHOCMHoe 00y4enue, UHMepaKmugHsle Memoobl.

Introduction. In modern medicine, infectious diseases, particularly Tuberculosis,
remain one of the most pressing global public health challenges. Severe and complicated
forms of this disease weaken the body's immune defense mechanisms and create favorable
conditions for the development of secondary infections. Among these, one of the most
life-threatening complications is Sepsis, which is characterized by a dysregulated host
response to infection and is associated with high mortality rates. Patients with tuberculosis
are at increased risk of developing sepsis due to prolonged disease course,
immunosuppression, and delayed diagnosis. This risk becomes even higher in cases of
disseminated tuberculosis, destructive pulmonary forms, and co-infections. Therefore,
early detection and effective prevention of sepsis in this group of patients represent critical
clinical priorities. Currently, medical education is shifting toward innovative pedagogical
approaches that emphasize not only theoretical knowledge but also the development of
practical skills, clinical reasoning, and rapid decision-making abilities. In this context, the
use of interactive teaching methods, problem-based learning, and clinical simulation
technologies in teaching sepsis prevention is of particular importance. The purpose of this
article is to explore modern pedagogical approaches to teaching sepsis prevention in
patients with different forms of tuberculosis and to substantiate their practical significance.

Today, Tuberculosis remains one of the most significant global public health
problems, especially with the increasing prevalence of drug-resistant forms that
complicate clinical management. In patients with tuberculosis, immune suppression and
prolonged infectious processes significantly increase the risk of severe complications,
including Sepsis. Sepsis is associated with high mortality rates and poses a direct threat to
life, particularly when not identified and managed at an early stage. At the same time,
clinical practice shows that healthcare professionals often lack sufficiently developed
skills for early recognition and prevention of sepsis, particularly in patients with complex
infectious diseases such as tuberculosis. This highlights existing gaps in medical education
and underscores the need to improve training quality. The integration of competency-
based education, interactive teaching methods, and clinical simulation technologies further
emphasizes the relevance of this topic.

The purpose of this article is to analyze modern pedagogical approaches to teaching
sepsis prevention in patients with different forms of tuberculosis and to substantiate their
effectiveness.

Additionally, the study aims to:
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- identify key factors contributing to the development of sepsis in tuberculosis

patients;

- examine contemporary clinical approaches to sepsis prevention;

- analyze innovative and interactive teaching methods used in medical education;

- justify effective strategies for developing clinical reasoning and practical skills

among medical students.

Methods. Teaching complex clinical conditions such as tuberculosis and sepsis
requires an integrated approach in modern medical education. Unlike traditional teaching
methods that focus mainly on knowledge transmission, contemporary education
emphasizes the development of clinical reasoning and the ability to apply knowledge in
practice. In this context, understanding the pathophysiological relationship between
tuberculosis and its complications, particularly sepsis, becomes a key component of the
learning process. During theoretical training, students should systematically acquire
knowledge about different clinical forms of tuberculosis, the impact of infection on the
body, and immune response mechanisms. However, this knowledge should not be taught
In isolation; instead, it must be integrated with the mechanisms of sepsis development.
Such an approach enables students to understand cause-and-effect relationships between
diseases more deeply. Furthermore, the use of visual models, clinical algorithms, and
structured diagrams enhances comprehension and helps organize complex information. As
a result, students not only gain theoretical knowledge but also develop competencies
necessary for applying this knowledge in real clinical settings. Effective teaching of sepsis
prevention requires the development of strong clinical reasoning skills among medical
students. Assessing the risk of sepsis in patients with tuberculosis is a complex process
that demands analytical thinking and the ability to interpret clinical data. Therefore,
medical education should move beyond memorization and focus on applying knowledge
in clinical contexts.[1]

Literature review. One of the most effective ways to develop clinical reasoning is
through the use of case-based scenarios and real clinical examples. For instance, students
can be presented with patient cases involving different forms of tuberculosis and asked to
evaluate the likelihood of sepsis development. This approach encourages differential
analysis, identification of risk factors, and prioritization of clinical decisions. Additionally,
reflective discussions and feedback sessions allow students to analyze their reasoning
processes and recognize potential errors. This contributes to the development of critical
thinking and improves decision-making skills in future clinical practice. Thus, fostering
clinical reasoning is an essential component of teaching sepsis prevention. Case-Based
Learning (CBL) is an educational approach that uses real or simulated clinical cases to
facilitate learning and is widely applied in medical education.[2] This method is
particularly effective in teaching sepsis prevention in patients with tuberculosis, as it
bridges the gap between theoretical knowledge and clinical practice. In CBL, students are
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provided with detailed clinical scenarios, including patient history, laboratory findings,
and clinical signs. Based on this information, they are required to analyze the case, assess
the risk of sepsis, and propose appropriate preventive strategies. This process promotes
active learning, independent thinking, and clinical decision-making skills. The advantages
of CBL include increased student engagement, better knowledge retention, and deeper
understanding of complex clinical situations. It also enhances teamwork and
communication skills through group discussions. As a result, students become better
prepared to manage real-life clinical cases and effectively prevent severe complications
such as sepsis. [3]

Teaching early detection of sepsis in patients with Tuberculosis requires the use of
structured clinical algorithms and evidence-based tools. Among the most widely used are
the Sequential Organ Failure Assessment (SOFA) and quick SOFA (qSOFA) scoring
systems, which help identify patients at high risk of clinical deterioration. From a
pedagogical perspective, these tools should not be taught as isolated scoring systems but as
part of a broader clinical decision-making framework. Students should learn how to
interpret these scores dynamically, considering patient history, underlying tuberculosis,
and ongoing clinical changes. This approach enhances analytical thinking and promotes a
deeper understanding of patient assessment. Interactive teaching methods such as
algorithm-based training, guided clinical reasoning exercises, and digital simulations can
significantly improve students’ ability to apply these tools in practice. By repeatedly
engaging with clinical scenarios, learners develop pattern recognition skills and improve
their ability to detect early signs of sepsis. Thus, integrating clinical algorithms into
teaching not only strengthens theoretical understanding but also equips students with
practical tools essential for timely diagnosis and intervention. Algorithmic thinking is a
crucial skill in modern medical practice, particularly in managing complex conditions such
as sepsis in tuberculosis patients.[4] Teaching this skill involves guiding students to follow
structured, step-by-step approaches in clinical decision-making. In the context of sepsis
prevention, students should be trained to recognize risk factors, assess patient status,
initiate preventive measures, and monitor outcomes using clearly defined clinical
pathways. These processes can be effectively taught through flowcharts, decision trees,
and standardized clinical protocols. From a pedagogical standpoint, algorithm-based
learning enhances consistency in clinical practice and reduces the likelihood of errors. It
also helps students organize their knowledge and apply it systematically in real-life
situations. Moreover, combining algorithmic approaches with interactive methods such as
case discussions and simulation exercises further strengthens learning outcomes. Students
become more confident in managing patients and are better prepared to prevent
complications such as sepsis. Therefore, the integration of algorithmic thinking into
medical education plays a key role in improving both learning efficiency and clinical
performance.[5]
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Problem-Based Learning (PBL) is a student-centered educational approach that
focuses on learning through the exploration of complex clinical problems. In teaching
sepsis prevention in tuberculosis patients, PBL is particularly effective in promoting active
learning and critical thinking. Through PBL, students are presented with clinical problems
that require them to identify learning objectives, search for relevant information, and
collaboratively develop solutions. This process encourages independent learning and helps
students integrate knowledge from different disciplines. In the context of sepsis
prevention, PBL enables students to explore the interaction between tuberculosis and
systemic infection, identify early warning signs, and propose preventive strategies. It also
enhances their ability to work in teams and communicate effectively. Importantly, PBL
fosters deeper understanding and long-term retention of knowledge compared to
traditional lecture-based methods. It prepares students for real clinical challenges by
simulating the complexity and uncertainty of medical practice. Thus, incorporating PBL
into medical curricula significantly improves the quality of education and supports the
development of competent healthcare professionals.[6] Clinical simulation is a key
component of modern medical education, especially in teaching the prevention of Sepsis
in patients with Tuberculosis. Simulation-based learning creates a safe educational
environment where students can practice clinical skills without posing any risk to patients.
Through high-fidelity simulations, standardized patients, and virtual scenarios, students
are exposed to realistic clinical situations. These methods allow learners to practice early
recognition of sepsis, patient assessment, and timely intervention. In tuberculosis patients,
where clinical manifestations may be complex and atypical, simulation training helps
students develop accuracy and confidence in clinical decision-making. Interactive teaching
strategies such as group discussions, role-playing, and team-based learning further
enhance student engagement. These approaches promote active participation, collaborative
learning, and deeper understanding of clinical concepts.[7]

Competency-Based Education (CBE) is a modern educational approach that focuses
on achieving clearly defined learning outcomes, including knowledge, practical skills, and
professional attitudes. In the context of teaching sepsis prevention in tuberculosis patients,
CBE ensures that students are fully prepared for real clinical practice. This approach
emphasizes the development of clinical reasoning, decision-making, and problem-solving
skills. Students are trained to assess patient conditions, identify early signs of Sepsis, and
implement appropriate preventive strategies in patients with Tuberculosis. Assessment
methods within CBE include Objective Structured Clinical Examinations (OSCE),
simulation-based evaluations, and continuous formative assessments. These tools allow
educators to measure not only theoretical knowledge but also practical competence and
professional behavior. Feedback is a critical element of competency-based education,
guiding students toward improvement and self-reflection. Additionally, integrating
evidence-based medicine into the curriculum ensures that students follow current clinical
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guidelines and best practices. Overall, competency-based education improves the quality
of medical training and ensures that future healthcare professionals are capable of
effectively preventing and managing complex conditions such as sepsis.[8]

Discussion. The integration of modern pedagogical approaches into the teaching of
sepsis prevention in patients with Tuberculosis reveals a clear shift from traditional
knowledge-based education toward competency-oriented learning. The analysis shows that
conventional lecture-based methods alone are not sufficient to prepare medical students
for managing complex clinical conditions such as Sepsis. Instead, there is a growing need
for interactive, student-centered strategies that actively engage learners in the educational
process. Approaches such as Case-Based Learning (CBL), Problem-Based Learning
(PBL), and clinical simulation provide opportunities for students to apply theoretical
knowledge in realistic clinical contexts. [9] These methods enhance critical thinking,
clinical reasoning, and decision-making skills. In particular, simulation-based learning
allows students to experience time-sensitive clinical situations, improving their ability to
respond effectively under pressure. Moreover, the incorporation of clinical algorithms
(SOFA, gSOFA) into teaching supports structured thinking and systematic patient
assessment. This reduces uncertainty in clinical decision-making and promotes evidence-
based practice. The use of competency-based education further strengthens this process by
aligning learning outcomes with real-world clinical requirements and ensuring continuous
assessment and feedback. Overall, the discussion highlights that combining clinical
knowledge with innovative pedagogical methods significantly improves the quality of
medical education and better prepares students for professional practice.[10]

Results. The implementation of modern pedagogical approaches in teaching sepsis
prevention among tuberculosis patients led to several significant outcomes. Students
demonstrated improved understanding of the relationship between tuberculosis and sepsis,
as well as enhanced ability to identify risk factors and early clinical signs. Learners who
were trained using interactive and simulation-based methods showed higher levels of
clinical competence compared to those taught through traditional methods. They were
more effective in applying clinical algorithms, making timely decisions, and proposing
appropriate preventive strategies. Additionally, students exhibited better communication
and teamwork skills, particularly in simulated multidisciplinary environments. Their
confidence in managing complex clinical cases increased, and they were able to perform
more accurately in practical assessments such as OSCE. The results also indicated
improved knowledge retention and the ability to transfer learned concepts to new clinical
scenarios. Overall, the use of modern teaching approaches contributed to the development
of well-rounded, competent medical students capable of effectively preventing and
managing sepsis in patients with Tuberculosis.

Conclusion. In conclusion, teaching sepsis prevention in patients with Tuberculosis
requires an integrated approach that combines clinical knowledge with modern
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pedagogical strategies. The study demonstrates that traditional teaching methods alone are
insufficient for developing the complex competencies needed to effectively prevent and
manage Sepsis. The application of innovative educational approaches such as Case-Based
Learning (CBL), Problem-Based Learning (PBL), clinical simulation, and algorithm-based
instruction significantly enhances students’ clinical reasoning, practical skills, and
decision-making abilities. These methods promote active learning, improve knowledge
retention, and better prepare students for real clinical practice. Furthermore, competency-
based education and continuous assessment systems ensure that learners achieve the
required level of professional competence. The use of structured clinical tools, including
SOFA and qSOFA, supports systematic thinking and early recognition of sepsis, which is
critical for improving patient outcomes. Overall, the integration of modern pedagogical
approaches into medical education contributes to the development of highly qualified
healthcare professionals. This, in turn, plays a vital role in reducing morbidity and
mortality associated with sepsis in patients with tuberculosis and improving the overall
quality of healthcare delivery.
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