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Abstract

At the global level, alarming statistics have been announced, especially regarding DM
and Pulmonary Tuberculosis. Currently, 6.1% of the world's population has type 2
diabetes. According to British researchers, this disease will continue to increase, and
by 2030, 1.1 billion people will be affected by this disease.

For this reason, the system of active detection of pulmonary tuberculosis is currently
being modernized and switched to new effective, first of all, screening prevention
technologies. In particular, the most important areas of scientific research are focused
on the detection of pulmonary tuberculosis in risk groups.

It is precisely these patients, those with pulmonary tuberculosis in the risk group,
who are significantly dangerous from an epidemiological point of view, because
among them there is a high rate of complications of the disease (pulmonary erosions
and / or drug-resistant tuberculosis). Among those in the risk group, the proportion
of one patient infected with tuberculosis increased by 6.6 times among the population.

Material and methods

Clinical-epidemiological description of the populations involved in the study. The
research was conducted in the population of 600 patients with diabetes with
pulmonary tuberculosis, aged 18 to 90, who were treated in Andijan and Namangan
regional phthisiatric hospitals in 2022-2023: the control group was made up of 100
people with tuberculosis and no diabetes. Among them, 328 (55%) of the main group
are men and 272 (45%) are women. In the control group, 56 (56%) were men and 44
(44%) were women. The population of patients involved in the study was
characterized by age in the main and control groups as follows: 18-29 years old - 20
(3.3%) and 20 (20.0%), 30-33 -31 (5.17%) and 17 (17%) , 40-49-100 (16.67%) and 12
(12%), 50-59-197 (32.83%) and 26 (26.0%), 60-69 -187 (31.27%) and 16 (16.0%), 59
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(9.84%) and 7 (7.0%) at 70-79, 5 (0.83%) and 2 (20) at 80-89, > 90 years old - 1
(0.17%) and 00 (0.0%).
The clinical-epidemiological description of the data on the population of patients
involved in the study is presented in Figure 1 and Table 1. Similar descriptions
according to gender and body weight (Table 2 and Figure 2), age anthropometric
indicators (Table 3 and Figures 3) are also presented in the following tables and

figures.
100%
54,6%
45,4%
100%
56,0% 44,0%
es
Acocuin rypyx, Hasopart rypyxu
B DpKaK 328 56
Aén 272 44
B *Kamun 600 100

Figure 1. Clinical-epidemiological description of patients in the study group by
gender

1-table Clinical-epidemiological description of patients in the research
group by gender and age (age, M+SD)

No Groups Sex N Min-max | M+SD
) Male 328 13-97 55,8+12,4
Main group Female 272 19-81 57,0+11,5
Male 56 20-76 | 48,0+14,4
2 Control group Female 44 18-85 46,9+19,7
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2-table
TaagKUKOT Irypyxuzaru 06eMOpJJIapHUHT »KUHCHU Ba TaHA Ba3HUTA
Kypa KINHUK-3NHUAEMHOJI0TUK TaBcudu (kr, M+SD)

(2]

No Groups Sex N Min-max M+SD
. Male 328 33-99 66,6+10,9
1 Main group Female 272 37-110 61,3+11,3
Male 56 46-82 60,6+8,03
2 Control group Female 44 37-90 53,8+12,7

I, 53.8112,7

HazopaT rypyxm
60.6+£10,9

N, 61.3x11,3

Acocuin rypyx, 66.6+10,9
.6%10,

W Aén JpKakK

Note: *The main group includes diabetic patients with tuberculosis; the control
group included patients with tuberculosis without diabetes.
Figure 2. Characterization of the population involved in the study-
patients according to body weight.

3-table. The degree of differentiation according to the age and
anthropometric parameters of the patients in the study group
(t-test for two independent samples)

Indicato Main group, Control group 95% CI

IS (n=600) (n=100) p
m-M M+SD m-M M+SD  |lower |high

Age 33-97 56,4+12,0 18-85 47,5+16,8 |-12,3 -5,34 | <0,001

Height | 150-188 | 165,2+10,3 | 146-188 | 165,5+9,26 |-1,67 2,34 <0,001

Weight 33-110 | 64,2+11,5 37-90 57,6+10,8 |-8,093 -4,25 | <0,001
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Note: m-M - minimum and maximum indicators; 95% CI - confidence interval; r-
Mann - Whitney criterion
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Figure 3. Clinical-epidemiological description of the population involved in the
study by age and anthropometric indicators

The main group of patients received antidiabetic therapy along with the standard
treatment of pulmonary tuberculosis during hospital treatment. During the
retrospective screening study, the following conditions were considered as the basis
for exclusion from the examination: the presence of increased immunodeficiency
virus infection; cardiovascular, respiratory, nephrological, pregnancy, drug addiction,
oncological diseases, acute and chronic inflammatory diseases in relapse stages,
endocrine diseases other than diabetes. These were used as exclusion criteria from
the review. The subject was not involved in other studies.

The study design is a retrospective, analytic concurrent cohort study. Subjects used -
a representative group of patients with pulmonary tuberculosis in the population with
diabetes. When choosing the type of epidemiological research used, rating schemes
for evaluating reliability of evidence (Ia, Ib, IIa, IIb, III, IV) and levels of reliability of
recommendations (A, V, S, D) were used. A study performed according to these
criteria is suitable according to WHO levels/criteria for use in scientific research.
(WHO, 2020).

Prevalence and gender characteristics of pulmonary tuberculosis among the
population with diabetes in the conditions of the Fergana Valley
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Diabetes mellitus type 2 - pulmonary tuberculosis in the population aged > 16-90
years (focal pulmonary tuberculosis - O'O'S, infiltrative focal tuberculosis - I0'S,
tuberculoma - TM, diffusely expressed pulmonary tuberculosis - TOS, fibrosis -
cavernous pulmonary tuberculosis - FKO'S, caseous pneumonia form
Epidemiological description of pulmonary tuberculosis - KPShQO'S, cirrhotic form of
pulmonary tuberculosis - OSTsSh, pulmonary tuberculosis characterized by erosion
of lung tissues - O'TEQO'S, pulmonary tuberculosis with the release of microbacteria -
MChBKkO'S) by gender specific characteristics and analytical results.

The main group (DM2 O'Sq - the population of patients with pulmonary tuberculosis
combined with diabetes) and the control group (DM2 O'Sqy - the population of
patients with pulmonary tuberculosis without diabetes) and the different forms of the
disease in patients with pulmonary tuberculosis are distinguished according to the
following distribution frequency: focal O'S —2.83 % and 1.0 % (R> 0.05, Xi2 = 0.535,
RR =2.33,95 % Cl — 0.381 — 21.05).

Infiltrative OS - 91.3% and 77.0% (R< 0.05, Xi2 = 16.94, RR = 1.305, 95% Cl = 1.152 -
1.478), tuberculoma - 2.17% and 0.00%, disseminated OS — 1.83% and 10.0% (R<
0.05, Xi2 = 16.93, RR = 0.183, 95% Cl = 0.080 — 0.420), fibrosis — cavernous OS —
3.83% and 12, 0% (R< 0.001, Xi2= 10.38, RR = 0.319; 95% Cl = 0.164 — 0.621),
caseous pneumonia — 0.33% and 0.00%, cirrhotic form of pulmonary tuberculosis —
0.50% and 4 .0% (R< 0.05, Xi2 = 7.365, RR = 0.125 95% Cl — 0.028 — 0.550), O'S
expressed by lung tissue erosion — 46.5% and 62.0% (R> 0.05, Xi2 = 7.634, RR =
0.750, 95% Cl — 0.629 — 0.894) and O'S with the release of mycobacteria 8.17% and
10.0% (R> 0.05, Xi2 = 0.174, RR = 0.817, 95% CI — 0.428 —1.559).

In the population of men and women, the 1st and 2nd groups are recorded with the
corresponding prevalence of different forms of pulmonary tuberculosis (table 1):
0'0'S-4.3%-1.1% (R> 0.05)and 1, 8% - 0.00% (R> 0.05), I0'S - 89.9% - 93.0% (R>
0.05) and 69.6% - 86.4% (R> 0.05) , TM — 2.4% - 1.8% (R> 0.05) and 0.00% - 0.00%
(R>0.05), TOS —1.8% - 1.8% (R > 0.05) and 10.7% - 9.1% (R> 0.05), FKO'S - 3.0% -
4.8% (R> 0.05) and 17.9% - 4.5 % (R> 0.05), KPShO'S — 0.6% - 0.00% (R> 0.05) and
0.00% - 0.00%, O'StsSh — 0.6% - 0.4% and 5.4% - 2.3% (R> 0.05), O'TEOS - 43.3%
- 50.4% (R> 0.05) and 67.9% - 54.5% (R> 0, 05), MIBkKO'S — 0.9% - 16.9% and 8.9%
-11.4% (R> 0.05).

Pulmonary tuberculosis characterized by infiltrative and erosive lung tissue with the
highest frequency is confirmed in the population with type 2 diabetes. A similar trend
is observed in the population of the 2nd group.

It is observed that DM2 O'Osq distribution occurs in almost the same frequency in
men and women; pulmonary tuberculosis with infiltrative and erosion of lung tissue
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and fibrotic - cavernous OS - in women, focal OS, tuberculoma and caseous and
cirrhotic OS - in men are confirmed in relatively high frequencies (R> 0.05). And
DM2 O'Sqgb - with relatively high frequencies (P> 0,05) confirmed in men compared
to women (shown in figures 4 and 5).
Figure 4. Epidemiological presentation of DM 2 O'S q in the male and female
population (in absolute numbers, in %)
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From the results of the research, it can be seen that OS is confirmed by the differential
detection frequency in the investigated population groups, depending on their level of
education, place of residence and conditions, nationality and profession, socio-
economic and demographic conditions (Fig. 6, Fig. 7, Fig. 8 and Fig. 9). cited).
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Figure 6. Representation of the frequency of detection of DM2 O'Sqni
patient population depending on the place of residence
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Figure 7. Aspects of frequency of distribution of DM2 O'Sqn patient
population depending on family conditions
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Figure 8. DM2 Representation of
the frequency of distribution of OSQQ depending on the information of the
population of the population
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Figure 9. DM2 Representation of the frequency of distribution of OSQQ
depending on the information of the population of the population

It has been confirmed that pulmonary tuberculosis is detected with a high
prevalence in rural population, people with family and permanent partner, as well as
middle-educated population.

In particular, the prevalence frequencies of DM2 O'Sq and DM2 O'Sqgb are
determined by the following epidemiological characteristics in men and women,
depending on various factors, in accordance with gender characteristics: in people
with higher education - 1.83% and 0.00, in people with secondary education - 92.3%
and 99 from 0.0% (R< 0.05), from 1.83% and 0.00% for those with secondary special
education, from 3.83% and 1.0% for those with incomplete secondary education (R>
0.05), urban population - 21.5% and 15.0% (R> 0.05), rural population - 78.5% and
85.0% (R> 0.05), family members - 44.3% and 44.0 % (R> 0.05), divorced - 3.0%
and 1.0% (R> 0.05), those with a permanent partner (carer) - 49.8% and 55.0% (R >
0.05), in those without a permanent partner - from 2.0% and 0.00%, in workers -
from 2.83% and 8.9% (R> 0.05), in the unemployed - 30.5% and 52, from 0% (R<
0.001), in employees - from 3.83% and 1.0% (R> 0.05), in entrepreneurs - from 4.83%
and 1.0% (R> 0.05), in pensioners - from 53.7% and 41.05% (R< 0.05), in the
aboriginal population (Uzbeks) - 99.0% and 100.0% (R> 0.05), in the immigrant
population (all nationalities) - 1 From 0.0% and 0.00% in the Muslim population
(Muslim) - from 0.7% and 0.00%, in the population with poor living conditions - from
2.0% and 0.00%, in the population with satisfactory living conditions - 92 .0% and
99.0% (R< 0.001), in the population with good living conditions — 6.0% and 1.0% (R>
0.05).

Figure 10 shows the frequency of detection and recurrence of primary DM2 O'Osq ni=
16-90 years in the population by gender.
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Analytical figures in the presented table show that primary pulmonary tuberculosis
(DM2 0'Sq) in patients with diabetes mellitus is detected with a prevalence of 38.4%
in the total population > 16-90 years old (in men - 40.5% and in women - 36.3%; R >
0.05).
Recurrence (relapse) of DM2 O'Sq is confirmed by the detection frequency of 31.2%
in the population aged > 16-90 years involved in the examination (in men - 19.2% and
in women 12.0%; R< 0.05).
A similar analysis was performed for DM2 O'Sgb and its results are shown in Figure
11.
It was found that primary and recurrent pulmonary tuberculosis (DM2 O'Sgb) in non-
diabetic population have specific gender characteristics.
In general, it was found that primary DM2 O'Sgb is recorded with a detection
frequency of - 69.0% in the examined population (in men - 36.0% and in women -
33.0% R> 0.05). The frequency of detection of repeated DM2 O'Sqgb is 17.0% in the
general population, and it is confirmed in men and women from 20.0% and 14.0%
(R< 0.05). The results of the first research in the conditions of the mentioned valley
are of scientific and practical importance, indicating the priorities of primary and
secondary active prevention of pulmonary tuberculosis.

40,5%
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Figure 10. Prevalence of primary and recurrent DM 2 OS q and gender
aspects in a population of patients aged >16-90 years
(in absolute number and %)
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Figure 11. Prevalence of primary and recurrent DM 2 OS q b and
gender aspects in a population of patients aged >16-90 years
(in absolute number and %)

The drug sensitivity of DM2 O'Sq is noted in the following descriptions with the
frequency of detection in the general population, in men and women; "persistent
sensitivity to ethambutol or streptomycin” - 26.3% (in men - 31.1% and in women -
20.6%, R> 0.05). "Preservation of sensitivity to the drug" - 46.3% (in men - 41.2%
and in women - 52.6%, R> 0.05), "Polyresistance - 11.5% (in men - 11.9% and in
women 11, 0% ; R> 0.05)", "Resistance to multiple drugs - MLU" - 12.7% (in men -

15.9% and in women - 8.8% ; R> 0.05), "MBT is present" - 86.7% (in men - 85.1%
and in women - 88.6%; R> 0.05), "Sensitivity to drugs - LChMBT (+)". - 77.7% (in
men - 73.8% and in women - 82.4%; R> 0.05),

"Monoresistance MBT (+)" - 12.8% (in men - 15.5% and in women - 9.6%, R> 0.05),
"Polyresistant MBT (+)" - 11.5% (in men - 11 .9% and in women - 11.0%; R> 0.05),
"MLU MBT (+)" - 13.2% (in men - 16.2% and in women - 9.6%; R> 0.05 ).

In general, pulmonary tuberculosis in patients with diabetes mellitus is characterized
by drug resistance in 53.7% of cases, and almost "all drug resistance" - 11.5% in
patients with DM2 O'Sq.

Susceptibility to drugs is also determined in pulmonary tuberculosis without diabetes
mellitus with the following prevalence rates in the general patient population, male
and female population: 1) "Stable sensitivity to ethambutol or streptomycin” - 39.0%
(in men - 44.6% and in women - 31.8%; R> 0.05); 2) "Preservation of drug
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sensitivity" - 26.0% (in men - 28.6% and in women - 22.7%; R> 0.05); 3)
"Polyresistance” - 17.0% (in men - 21.4% and in women - 11.4%; R> 0.05); 4)
"Resistance to multiple drugs - MLU" - 22.0% (in men - 21.4% and in women - 22.7%;
R> 0.05); 5) "MBT is present" - 54.0% (in men - 42.9% and in women - 68.2%, R>
0.05); 6) "Sensitivity to drugs - LChMBT (+)" - 46.0% (in men - 37.5% and in women
- 56.8%; R> 0.05); 7) "Monoresistance MBT (+)" - 2.0% (in men - 12.8% and in
women - 4.5%, R> 0.05); 8) "Polyresistant MKT (+)" - 17.0% (in men - 21.4% and in
women - 11.4% R> 0.05); 9) "MLUMBT (+)" - 22.0% (in men - 21.4% and in women
- 22.7%; R> 0.05).

In general, it is known that the 1st (population of patients with DM2 O'Sq) and 2nd
(patients with DM2 O'Sqy) groups with tuberculosis differ in the drug susceptibility
status according to the following frequency description: 1) "Stable sensitivity to
ethambutol or streptomycin” » - from 26.3% and 39.0% (R< 0.05, Xi2 = 6.189, RR =
0.675, 95% Cl = 0.512 — 0.893); 2) "Preserving drug sensitivity" - 46.3% and 26.0%
(R< 0.05,Xi2 =13.61, RR =1.782,95% Cl =1.266 — 2.508); 3) "Polyresistance" - 11.5%
and 17.0% (R> 0.05, Xi2 = 1.923, RR = 0.676; 95% Cl = 0.416 — 1.101); 4) "Resistance
to a large number of drugs" - 12.7% and 22.0% (R< 0.05, Xi2 = 3.608, RR = 0.633,
95% Cl = 0.412 — 0.972); 5) "MBT is present" - 86.7% and 54.0% (R< 0.01, Xi2 =
88.97, RR = 2.523, 95% Cl =1.993 — 3.197); 6) "Sensitivity to drugs - LChMBT (+)" -
from 77.7% and 46.0% (R< 0.001, Xi2 = 42.16, RR =1.698, 95% Cl = 1.359 - 2.097);
7) "Monoresistance MBT (+)" - 12.8% and 2.0% (R< 0.05, Xi2 = 7.676, RR = 5.775,
95% Cl =1.444 — 23.09); 8) "Polyresistant MKT (+)" - 11.5% and 17.0% (R< 0.05, Xi2
= 1.923, RR = 5.245, 95% Cl = 1.309 — 21.02); "MLU MBT (+)" - 13.2% and 22.0%
(R< 0.05, Xi2 = 3.019, RR = 0.658, 95% Cl = 0.429 — 1.008).

Therefore, the results of statistical processing of the research data testify that the
frequency and gender characteristics of the epidemiological distribution of OS among
the population suffering from diabetes in the conditions of the Fergana Valley must
be taken into account in treatment-prevention-rehabilitation programs.
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