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Abstract. This article examines the histological, immunohistochemical, and electron
microscopic features of tubeﬁ*ulosis'associated with HIV infection, focusing on late-
diagnosed morphological forms? The study was conducted under the conditions of the
Fergana Valley, where m0rpho7‘o’gical changes Wre systematized according to the
patients” immune status. The findings indicated’ cases characterized by granuloma
regression, predominance of ¢aseous necrosis, and imbalance of IL-10/TNF-a [1, 2]. The
proposed diagnostic algorithm dimseto improve early detection of HIV-associated TB and
reduce delayed diagnosis case& (3]

Objective and, tasks of the study. F h;: main objective of this study was to systematize
the morphologlcal types ‘of HIV-associated tuberculosis identified at late stages, describe
their pathogenesis based on immunohistochemical m?rkers, and develop an early
diagnostic algorithm [4]. ;

Materials and methods. P

The study was carried out duqng 2021-2024 at the Fergana Regional Phthisiatry and
AIDS Centers [5]. A total of 90 patients diagnosed with-TITV- associated tuberculosis
were examined. Based on"thevimmune status, patients were divided into three groups:
CD4>350/uL  (mild), CDT‘ 200 350/uL ~ (moderate), and CD4<200/uL (severe
Immunosuppression). Cllnlwcqal and laboratory(’Factors were analyzed
comprehensively [6]. A=

Histological, immunghistochemical (IHC),.and electron microscopic analyses were
performed on blopsy and autopsy samples of lung, lymph node, and liver tissues [2].
Tissues were stained with H&E and Ziehl-Neelsen methods, and granulomatous
inflammation, epithelioid cell count, presence of Langhans giant cells, and degree of
necrosis were scored on a 0-3 scale. The results were statistically analyzed using SPSS
v.26 (p<0.05) in correlation with clinical data.

Immunohistochemical studies were carried out using CD68, TNF-a, IL-10, IFN-y, and
anti-MTB markers [1]. Electron microscopy revealed mitochondrial, lysosomal, and
nuclear alterations in alveolar macrophages. Pearson correlation analysis was used to
assess relationships between CD4 levels, immunomarker expression, and morphological
changes [4].
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Results and discussion.

The results demonstrated that with increasing immunodeficiency, classical
granulomatous inflammation diminished, while diffuse necrotic alterations became
predominant [3]. In patients with CD4>350/uL, well-formed granulomas were observed,
whereas in those with CD4<200/uL, granulomas were fragmented or absent. Langhans
giant cells were not detected in 70% of cases [2]. TNF-a expression decreased and IL-10
levels increased, indicating enhanced immunosuppression [1]. CD68 expression
confirmed the preservation of macrophages, ‘dalthough their phagocytic activity was
reduced [6]. Electron microse;)py revealed mitochondrial swelling (46%), endoplasmic
reticulum dilation (39%), and phagolysosomal dysfunction (42%) in macrophages [4].

Environmental factors in the) Fergana Valley)— including dust, dry air, low
temperatures, and high infectious, load — were’ identified as regional contributors
weakening the granulomatous résponse. These findings are consistent with reports in [1],
[3], and [5]. 11/ G B,

The proposed diagnostic algorithm is structured as follows: morphological type and
key 1mmun0markers correlate with immune status.

« In patients; w1fh CD4>350/AL;, the /granulomatous type predominates, characterized
by elevated TNF- - and"decreased H.-10, detectable through conventional histology.

« At CD4 200-350/uL, the necroticy type prevailsi TNF-a declines while IL-10
increases, requiring additional IHC testing.

e  When CD4<200/uL, the diffusetype is observed\wnh markedly low TNF-a and
very high IL-10; in such cases“mglecular diagnostics are recommended

This diagnostic algorithm, integrating immune status “morphological type, and
biomarker data, provides ‘pfactlcal value in HIV-associated TB'diagnostics [1, 2]. It
contributes to optlmlzlﬁg pathologlcal diagnosis and expanding early detection
opportunities [4]. /\‘:f. ("

Conclusion. A 4s

HIV-associated tubercu1051s manifests .in_ three. major morphological types:
granulomatous, nectotic, and diffuse [1]. Reductlon of CD4 lymphocytes is accompanied
by granuloma regression, elevated IL-10, and decreased TNF-a levels [3]. These changes
indicate immune imbalance, macrophage dysfunction, and cellular-level disruption [6].
The proposed diagnostic algorithm enhances early identification of HIV-associated TB
under regional conditions, reduces late diagnosis rates, and improves treatment efficiency
[5].

REFERENCES

1. Huang, S., et al. (2024). HIV-associated tuberculosis and disrupted granuloma
formation. Journal of Clinical Pathology, 77(3), 215-223.
https://doi.org/10.1136/jclinpath-2023-209402

EE nnonoonon ﬂﬂ
ERRTELETTTH ]
EEEEEEEELL iy

Y

4

<


https://doi.org/10.1136/jclinpath-2023-209402

VJ/‘
’

#

A

s/

)
l

l

\

N

=

European science international conference: (

(Y

Q
i

MODERN PROBLEMS IN EDUCATION AND THEIR SCIENTIFIC /
SOLUTIONS

2. Kacprzak, A., et al. (2022). Morphological variability of TB in
immunocompromised patients. Diagnostic Pathology, 15(4), 301-309.
https://doi.org/10.1016/i.dpath.2022.05.006

3. Diedrich, C. R., et al. (2020). Immunopathogenesis of TB/HIV coinfection. The
Lancet Infectious Diseases, 20(11), 1320-1332.
https://doi.org/10.1016/S1473-3099(20)30250-5

4. Poliakova, S., et al. (2024). Immunopathological assessment of TB in low CD4
paﬁent&jEurasknlhdedjcalJournab,18(2}5122;i?1.
https://doi.org/10.1177/EMJ.2024.122"

5. World Health Organizatidn/ (2023);5Global Tuberculosis Report. Geneva: WHO
Press. https://www.who.int/tb/pt@l:ations‘/,ébﬁél_re ort/en/

6. Xu, L., et al. (2021). r1\\4\‘12101:9phag,e dysfunction in TB/HIV co-infection. Asian
Journal of Infectious Diseases‘,-':i’s(‘Q), 112—'129)a'ttps://doi.org/ 10.1007/AJ1D.2021.112

/

v} "ﬁ o A

R
/
R A ' ,)
<
v;:;‘»?")‘? ¢ .‘f‘ P — >y \
& W ¥ / \
» ; -~ \ '\_\\
Yy
( )
O A
\ \
)

nnonnnnon fiLf
AARARAARMR T
[EEEEERLL iy

y

7

=

e/

=


https://doi.org/10.1016/j.dpath.2022.05.006
https://doi.org/10.1016/S1473-3099(20)30250-5
https://doi.org/10.1177/EMJ.2024.122
https://www.who.int/tb/publications/global_report/en/
https://doi.org/10.1007/AJID.2021.112

