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Pe3rome. [[yné muxécuda axonu ypmacuoa 3He Xasomupiau yaum cababaapudan 6upu ouabem 6a Cuil Kacaiiueu
xucobnanaou. Y OHUBOan keviun uxkunuu ypurnoa mypaou. Kon maxnunu, 6uoncus ea oaneam maxiuiu Kabu aHbaHasuil
yeynnap maeacyo. bupox kacannuxiap conunu xucobea oncax, Kyn Xoanapoa HOmyapu mawxuc Kyuuiean éku yMyman oa-
gonanmazan xonamaap masoicyo. Texnonoeus coxacuoaeu ycub O0paémean pugoONCIAHUWLAD MYDAuU CYHbUL UHMEI-
nekm (CH) cun rkacannueu (mybepkynés)nu apma 6a aHuxpox anukiawoa époam 6epa onaou. CH uynanuwuoa mypau
YCyanap, JHCyMAaoaH, MAvIyMOMAGPHU MAXAUL KUIUW, 2EHEMUK al20pUmMIAp, Kyn KaAmiamau HeupoH mapMOoKiap 6d
bowKa UHHOBAYUOH EHOAULYEIap MUbOUEmM coxacuoa Mmawixuc Kyuuul icapaénunu axwuiawea xusmam suimoxoa. CH
aneopummaapu Kyniab myOepkynés ounan 002uK XamMpoX KACALIUKIAPHU, MACANAH, HYPAU OUASHOCIUKA YCYALApu
opkanu ynka mybepxynésunu anuxaau, Mycobacterium tuberculosis'nu asmomamux pasuwoa anuxniaw éa dopuea uu-
oamau myOepKyIE3HU MAWXUCIAUL VUVH 2eHEeMUK MAbLYMOMIAPHU MYePU MAaxaul KUIUUWOa Camapaniy HaAmudicaiapHu
Hamouuw dsmmoxoa. I unepenuxemuss 6unran 6021ux, mybepKyiés Xonamiapu HeupoH mapMoxiap, maduuti muiHy Kauma
uwnaw (NLP) sa xonsonroyuon mnetipon mapmoxnap (CNN) xabu smeu mexwonozusnap époamuda AXuiupor maxiui
Kununuwiy mymxun. CH anmu-myoeprynés 0opu-0apMOHAAPUHUHE MABCUPUHI NPOSHO3 KUAA 01aA0U, O) dca bemop YuyH
9He MaKbyn oopunu maunawea époam bepaou. bupox, CH ounan 60nux aupum mMyammonap mMaexcyo, MacaiaH, Maviy-
mMomaap maxguinueu, 4eKianean uHmepHem UMKOHUAMAAPYU 84 CYHBbUL UHMELIeKm Oyuuya Mymaxaccuc KaopiapHuHe
emuwmosyunueu. Jlexkun CH umxonusmuapuoan gotidaranuws yuyn Kyeéuw naneiiapu Kabu aibmepHamue evumiap uunao
yukunuwy Mymkur. Tubouém ea coenukHu caxiauwl coxacudacu CyHwbUll uumeniekm Xxaiu xam ‘‘aiicoepeHune yuu'
Xucobnanaou 6a sme AxwU muboUull Epoamuu maKouM dSMunt YuyH Kyniab aHeu UHHOBAYUSAAPHU KYILaw UMKOHUSTAAPU
Masxcyo.

Kanum cyznap: mybepkynés, cynvuil uHmennekm, MauuHasuti ypeanuus, CORMUKHU CaKIaut, 00puea YUOAMIAUTUK,
2EHEMUK an2opumm, maduu MuiHu Kauma uuiaul, KOH8OMOYUOH HetPpOH MAapMOK.

Abstract. In the world, one of the most concerning problems with respect to the population killers is diabetes and
tuberculosis. It is ranked 2nd after HIV. There are many forms of conventional methods, such as blood tests, biopsy, and
sputum analysis. But considering the amount of cases, there are many poorly diagnosed and untreated. With the growing
advancements in the field of technology, Al (artificial intelligence) can help for the early and more accurate detection of
TB (tuberculosis). Different methods in Al have paved the way, like data mining approaches, genetic algorithms, neural
networks with multiple layers, and many more mentioned, which help in assisting better diagnosis in the medical field. Al
algorithms have depicted great promises in the diagnosis of many tuberculosis co- morbidities like pulmonary tuberculosis
using radiological methods, automated detection of Mycobacterium tuberculosis, and accurate analysis of genetic data for
the diagnosis of drug- resistant. TB associated with hyperglycemia can be better processed with innovative techniques like
natural language processing (NLP) and convolutional networks (CNNs). Al can predict the response of anti-TB drugs,
which can help formulate the most convenient drug for the patient. There are some challenges that are associated with Al,
like data privacy, limited internet access, and a lack of Al-skilled technicians. But solar cells can be considered for the
better provision to utilize Al. Al in medicine and the healthcare community is still a tip of the iceberg, and there are many
great innovations to exercise the practice to provide the best care
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Introduction: Diabetes is an important risk factor
for active tuberculosis (TB) Geric (2023), and its signifi-
cance is growing in epidemiological studies. A meta-
analysis pooling data from 2.3 million people with active
TB found that 15.3% of patients had diabetes at the time of
diagnosis Jeon (2008), Projections suggest that the global
prevalence of diabetes will rise from 463 million to 578
million by 2030 Noubiap(2019) . It is believed that diabe-
tes enhances the risk of TB P.seedi (2019) . Studies have
reported a higher prevalence of lower lung lesions in TB
patients with diabetes compared to those without K.E
Dooley (2009) as well as an increased incidence of
cavitary lesions Ak patel (2011). However, other research
has not identified significant differences in the radiograph-
ic appearance of TB related to diabetes C Perez-Guzman
(2000) . One promising approach to resolving these dis-
crepancies is artificial intelligence-based radiographic anal-
ysis, called as computer-aided detection (CAD). CAD tech-
nology is expected to play an increasingly prominent role
in TB diagnostic pathways, especially with its approval by
the World Health Organization in 2021 R Ruslami (2010) ,
which has paved the way for its wider use in chest X-ray
(CXR) evaluations. In this report, we use data from a study
aimed at evaluating the diagnostic performance of comput-
er- aided detection (CAD) systems in identifying culture-
confirmed pulmonary tuberculosis.

Specifically, we investigate whether diabetes status
is linked to the radiographic features of

tuberculosis as identified by CAD. Although our
previous analysis showed no significant relationship be-
tween diabetes and the sensitivity or specificity of two
commercially available deep learning-based CAD systems
in this dataset.

Research materials and methods: Artificial intel-
ligence (Al) was named by John McCarthy. Illustrated be-
low are some of the methods and materials.

Different methods of Al for diagnosing tuberculosis
(table no.1):

Al-based computer-aided detection (Al-CAD) with
chest X-rays is seen as a solution to end TB by 2030. The
WHO has recommended this technology in 2021, and the
partnership has focused on benchmarking for market ac-
cess. Onno(2023)

Latent tuberculosis infection (LTBI) is extremely
challenging, as current tests can’t differentiate it from ac-
tive TB Mycobacterium tuberculosis (ATB). Key challeng-
es include a lack of effective biomarkers and the time-
consuming nature of sputum culture, which can’t distin-
guish LTBI and ATB. The potential of machine learning
(ML) can help in this situation to improve the diagnosis
along with benefits and limitations. Li(2023)

Research objective: Using CAD (Computer-Aided
Detection), artificial intelligence-based software identifies
radiological abnormalities that are compatible with diag-
nosing pulmonary tuberculosis on chest X-rays. This CAD
uses two artificial intelligence approaches: machine learn-
ing and deep learning.

Machine learning is that of Al analysis that is not
mainly based on human identification but rather algorithms
to evaluate which variables would be important.

Ai-based automatic detection of mycobacterium
tuberculosis. Using a convolutional neural network model
named tuberculosis Al (TB-Al),which is highly specialized
to recognize Mycobacterium tuberculosis. The training set
includes 45 samples that include 30 positive cases and 15
negative cases. After training the neural networks by tak-
ing 201 samples, it conclusively showed 109 samples posi-
tive cases and 93 samples negative cases.

Table no.1 The above-mentioned table no. 1 helps us to understand different methods of Al for diagnosing tuberculosis

Meraj (2019)
No. Method Outcome
1 |A ubiquitous method in medi- Al helps the computer mimic human-like actions.
cal diagnosis This method helps to give a verified database of patients.

The outcome is +(positive), - (negative), or uncertain.

2 Data mining approaches

This consists of raw data that is present before the diagnosis.

It follows steps like data cleaning, transformation, integration, and reduction.
Identification tree (IDT) is generated, which uses average disorder score (ADS). TB
uses 12 rules for diagnosis.

3 |Neural network with
multilayers

Computer model similar to the neural network of the brain.

It consists of input, output, and two hidden layers.

These parameters are included in demographics, constitutional symptoms, and radio-
graphic findings.

The diagnosis accuracy was reported to be 92.30%.

4 |Genetic algorithm

It consists of selection, crossover, and mutation.

/A multilayer neural network was created with two hidden layers, and it divided two
types of patients with TB and without TB.

The results showed classification with 94.88% accuracy.

5 |Artificial immune system

It’s mainly applied to problem- solving, like the memory response of immunity.
The AIS is used for diagnosing tuberculosis in the similar pattern of immunological
response of our body.
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Fig 1. Risk of developing hyperglycemia in tuberculosis

Assessing after double diagnoses by the pathologist
via both microscopes and digital slides, TB-Al shows
97.94% sensitivity and 83.65% specificity; hence, it can be
concluded that TB- Al can be a trustworthy support system
in the identification of stained TB bacilli and helps in mak-
ing clinical diagnosis. Note that samples labeled as positive
must be examined by the pathologist, whereas samples
labeled as negative must be reviewed, and digital slides are
qualified. Xiong (2018)

Relevance of using artificial intelligence and ge-
netic data for diagnosis as well as drug resistance prog-
nosis of pulmonary tuberculosis. Sometimes, along with
using Al and genetic data, there is a way to diagnose TB.
Using a “Deep AMR,” which is a deep learning model
having a deep denoising autoencoder, to understand the co-
current drug resistance of M. tuberculosis compared with
the model having conventional machine learning methods
that  include  RIFAMPICIN  and ISONIAZID
RESISTANCE.

Same way as Al, there is a way to determine the
drug resistance of M. tuberculosis strains is through input-
ting gene sequences, a nd then when compared with 3 deep
learning models that are wide and deep neural networks,
LR as well as deep multilayer perception were displayed as
four forms: kSAD-WDNN for detecting the preselected
mutations, SD-WDNN for detecting single resistance, and
2MD-WDNNSs for detecting common mut ations in multi-
ple resistance. And MD-WDNN passed both first-line and
second-line drugs. Simultaneously correlated studies done
on a friendly online tool called GenTB, which was based
on genome sequencing to prognose the antibiotic re-
sistance, involved both WDNN and RF algorithms. After
testing on 20,408 patients , both Gen TB-RF and Gen TB-
WDNN displayed exceptional performance in first-line
drugs. An interesting fact is that Gen TB-RF reached the
highest prediction for RIF (AUC 96%). Liang (2022)

Risk of having hypertension TB (fig. 1):

In the above, figs. 1a and 1b show us the risk of
having hyperglycemia with tuberculosis.

Impact of diabetes on tuberculosis We know
diabetes mellitus causes an alteration of the immune
system, making the body prone to tuberculosis infection.
Diabetic patients with tuberculosis are at greater risk of
adverse drug interaction, decreased prognosis, delayed
diagnosis, and increased mortality.

Application of Al in treatment of TB in diabetic
patients. Al used in different medical imaging—
convolutional network (CNN) neural networks and
different learning algorithms— caused high accuracy in
understanding chest X-rays and CT scans for diagnosing
TB.

Al can predict the response of anti-TB drugs. Anti-
TB drugs based on genetic, demographic, and clinical data.
Optimizing drug dosage by using machine learning models
can reduce the risk of drug resistance. Comprehensive
Health Management Systems: Al can aggregate
information from blood glucose monitors, TB diagnostic
tools, and electronic medical records, delivering a holistic
approach to the patient’s health. This enables a more
coordinated approach to managing coexisting conditions.

Patient Risk Assessment: Advanced machine
learning models model can assess patient data to classify
them into various risk categories, allowing healthcare
professionals to focus on those requiring more intensive
interventions.

Innovative Al supports in TB and Diabetes
Research:
A. Text Analysis Technologies: Tools utiliz-

ing natural language processing (NLP) can drive critical
insights from unstructured clinical documentation, helping
to pinpoint high-risk patients and diagnostic precision.

B. Al-Driven Pharmacological Research:
Artificial intelligence streamlines the drug development
process by understanding large-scale to discover novel
therapeutic compounds, particularly those targeting TB in
diabetic patients. (2023)

Challenges in implementing Al for TB and Diabetes
Management 1.) Confidentiality and data protection;
ensuring patient data privacy is crucial when deploying Al
in healthcare. Especially when integrating multiple data
sources 2.) Infrastructure and capacity limitations; Al
implementation in low-resource settings faces challenges,
such as limited Internet access, inadequate health
infrastructure, and a lack of trained personnel to operate Al
systems. But with the help of solar cells, these barriers can
be faced.

Conclusion:

Al enhances TB diagnosis via better imaging,
genetic analysis, and a better early drug- resistant case. It
provides a better response to treat and reduce drug
resistance for those suffering from diabetes. Data privacy
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infrastructure limitations are some of the important things
to be considered that hinder the utilization of Al so
alternative ideas like solar cells can be utilized .
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Pe3tome. B mupe 00HOU U3 CAMbIX MPEBO’CHLIX
npobiem 68 omHowleHuu Yoully HaceieHus A6IAemcs oud-
bem u mybeprynes. On 3anumaem 2-e mecmo nocrne BUY.
Cywecmeyem MHONHCECMBO (DOPM MPAOUYUOHHBIX MEMO-
008, MAKUX KAK AHAIU3bL KPOBU, OUONCUA U AHATU3 MOK-
pomul. Ho, yuumuleasn konuuecmeo ciyuaes, MHO2Ue U3 HUX
nioxo ouazHocmupyromes u He aedamcs. C pocmom doc-
muoiceHuti 6 obnacmu mexnonoeutl MU (uckyccmeennoiii
uUHmMenIeKm) mModHcem nomMousb 8 paHmem u 6onee MOYHOM
evisgneHuu mybepkynesa (mybepkynresa). Paznuunvie me-
moovl ¢ U nponosicunu nyms, maxue Kax nooxoovl K uH-
MeLNeKMYyaibHOMY AHAIU3Y OAHHBIX, 2eHemudecKue aneo-
PpUMMbl, HEUPOHHble Cemu C HeCKONbKUMU CLOAMU U MHO-
eue opyaue YROMAHYmMble, KOMopvle NOMO2ai0m 8 cooeli-
cmeuu ayuuel OUAeHOCMuUKe 8 MeOUYUHCKOU 00aacmu.
Aneopummor MU noxazanu 6o1vuiue nepchekmugul 6 ouae-
HOCMUKe MHO2UX CONYMCMEYIoWUX mybepkynesy 3a00ie-
BaHULl, MAKUX KAK MybepKyne3 1eeKux, ¢ UCNOIb308aAHUEM
PAOUONIO2UYECKUX MemO0008, A8MOMAMU3UPOBAHHO20 00-
Hapyoicenuss Mycobacterium tuberculosis u mounoeo aua-
JU3A 2eHeMUYecKUX OAHHLIX O OUACHOCMUKU JleKapcm-
eennoll ycmouiuusocmu. Th, ceazannwiii ¢ cunepenuxemuetl,
MOJNCHO TyHULe 00pabamviéams ¢ NOMOUbIO UHHOBAYUOH-
HbIX Memo00os8, MaKux Kak 00pabomka ecmecmeeHHO20
azvika (NLP) u ceepmounvie cemu (CNN). UU moocem
npeocKkazamsv peakyuro NpomueomyOepKyIesHbIX npend-
pamos, uymo Mmodicem NnoMoyb pazpabomamsv Haubonee
yOobubiti npenapam oasa nayuenma. Cyujecmeyiom Heko-
mopule npobaemvl, ceazannvie ¢ MU, makue xax xKougpu-
OeHYUAIbHOCMb  OAHHBIX, 02PaAHUYeHHbIl docmyn 6 M-
mepHem U HexeamKa Keanupuyupo8aHHbIX CREeYUATUCTIO8
no UU. Ho conneunvie bamapeu MONCHO paccMampusams
Kak nydulee obecneyenue 0na ucnonvzoganus HUU. UU &
Meouyune U 30paA8OOXPAHEHUU NO-NPENHCHEMY SABIACMCA
eepuuHoOU aiicbepea, U cywecmeayem MHONMCECEO 3aMe-
YAMENbHBIX UHHOBAYUL OISl NPUMEHEHUs. NPAKMUKU, 4mo-
Obl 0becneyums HAULYYULYIO NOMOUYb

Knroueevie cnoea: mybepkynes, uUCKyCCmEeHHbIl
uUHmMenneKm, MAwuHHoe oOyueHue, 30pagooxpanenue, Je-
KAPCMBEHHAsl YCMOUYUBOCHb, 2eHEMUYeCKULl aneopumm,
06pabomKa ecmecmeeHHo20 sA3bIKA, C6EPMOUHASL CEMb.
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