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External Scientific Consultant's Opinion On Doctoral Student’s Research Work by
YERLAN A. YEMESHEYV titled «Clinical Application of Teleradiology in
Musculoskeletal System Diseases» Presented for PhD degree

(Specialty: Rheumatology/Radiology)

General Evaluation of the Research Relevance

The dissertation work presented by PhD candidate Yerlan A. Yemeshev addresses a
relevant and rapidly evolving issue in contemporary clinical medicine, namely digital
transformation of musculoskeletal (MSK) and rheumatic clinical practice through the

integration of teleradiology with Artificial Intelligence (Al).

Given the global importance of MSK disorders as a common cause of long-term disability,
the applicant’s research work i1s of profound clinical significance. The work covers the
urgent necessity of enhancing the accessibility and upgrading standards of medical care,
particularly for populations in geographically remote and isolated regions dr within
healthcare systems grappling with a scarcity of specialists in radiology. The current work
is timely, providing an analysis of the interconnections in clinical radiology,

telecommunications, and the integrity of digital medical information.

Scientific Scope and Interdisciplinary Depth

The research work conducted by the PhD candidate is characterized by its comprehensive

and interdisciplinary nature, successfully bridging several complex medical domains:

e Clinical Transformation: Mapping the profound implications of teleradiology

and its potential to revolutionize care delivery for patients suffering from MSK

and rheumatic diseases.
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e Digital Content Integrity: Executing a rigorous evaluation of the quality and
reliability of health-related information on globally popular online platforms such
as YouTube to safeguard the credibility of both professional and patient education
resources.

e Al Diagnostic Performance: Conducting a comparative assessment of the
accuracy of advanced Al platforms, specifically GPT-5 Thinking, Gemini, and
DeepSeek, in the detection of radiological indicators of rheumatoid arthritis.

e Standardization of Practice: Formulating practical algorithms and standardized
reporting templates designed to streamline communication and eliminate the

functional gap between bedside clinicians and remotely located teleradiologists.

Scholarly Proficiency and Publication Record

A meticulous and comprehensive review of the existing literature was performed,
providing a robust theoretical framework for the entire study. Throughout this process, the
doctoral student distinguished himself as a skilled academic familiar with research

methodologies.

The scientific merit and impact of this research work are evident due to impressive
publication record. The findings have been presented in four valuable articles, with Yerlan

Yemeshev acting as the lead author:

1. Review: «Clinical implications of teleradiology in rheumatic and musculoskeletal

diseases: improving rheumatic care» (Rheumatology International, 2025; Q2
[JCR, Clarivate)).
2. Original Research (Observational): «Assessment of the quality and reliability of

YouTube videos related to teleradiology in musculoskeletal and rheumatic
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diseases: a cross-sectional study» (Rheumatology International, 2025; Q2 [JCR
Clarivate]).

3. Original Article: «Comparative Evaluation of Large Language Model-Based Al
Platforms for Radiographic Assessment of Rheumatoid Arthritis» (Rheumatology
International, 2026; Q2 [JCR, Clarivate]).

4. Clinical Recommendations: «Teleradiology and Artificial Intelligence in the
Diagnosis of Musculoskeletal Diseases: Practical Recommendations» (Central
Asian Journal of Medical Hypotheses and Ethics, 2026, indexed by the Directory
of Open Access Journals [DOAJ], EBSCO, Chemical Abstracts Service [CAS],
Global Health).

These potentially impactful contributions are widely visible and are exposed to post-

publication evaluations.

Methodological Rigor and Scientific Value

The conclusions drawn by the PhD candidate are logical and are based testable hypotheses
and robust methodology. Notably, in his examination of Al platforms, the candidate
identified a statistically significant level of agreement (Cohen’s kappa = 0.29-0.35) with

expert clinical assessments. This result confirms the current capabilities of Large Language

Models (LLMs) when utilized by health professionals.

Although supervised by highly skilled and world-class mentors, Yerlan Yemeshev has
showcased a remarkable degree of academic independence, initiative, and mastery over the
digital methodologies essential for modern research works. Furthermore, the PhD work

reflects a steadfast commitment to the highest principles of academic integrity.
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Conclusion

In light of the above mentioned, I firmly believe that the doctoral student Yerlan A.
Yemeshev is prepared to proceed with the defense of his dissertation work. His consistent

record as the first author in articles published in mainstream ethical journals justified the

scientific and practical implications of his research.

The dissertation work fully complies with all established requirements for the degree of

Doctor of Philosophy (PhD). Consequently, I strongly recommend that the candidate be
awarded the degree.

Olena Zimba, MD, PhD
Consultant

Associate Professor of Medicine

Department of Rheumatology, Immunology and Internal Medicine,

University Hospital in Krakéw, Krakéw, Poland
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KPAKOB KAJIACBIH/IAFBI
YHUBEPCHUTETTIK AYPYXAHA

JdokTopantr EPJIAH A. EMEIIEBTIH «Tipek-KHMbLI annaparhbl
AYPY/IAPbIHAA TeNIePAAHOJIOTrHSIHBI KJIHHHKAJBIK KOJAAHY»

TAKbIPLIOLIHAAF b
PhD nopexecin any ymin yebinbiiran
(Mamaunabirsi: Peematonorus/Paanoorus)
AHCCEPTAUHSUIBIK 3€PTTeY KYMbICHIHA CIPTKbI FbIJILIMH KeHeCIiHIH

HHIKIPI

3epTTeyain 03eKTiIriH Kaansl 6aranay

PhD nokropeina kanmupar Epnan A. EmelieB yChiHFaH JUCCEPTALUSIIBIK
KYMBIC Kas3lprl 3aMaHFbl KJIWHUKAJIBIK MEAMLIMHAHBIH ©3€KTI XoHe KapKbIH/bI
- IaMBITT KeJie JKaTKaH MacelieciH, aTan aWTKaHja, tesiepaauonorusHbl JKacaH/pl
Uurennexkrnen (OKU) Gipiktipy apkbuibl Tipek-kuMmbul anmapartbl (TKA) xoHe
PEBMATOJIOTUSIIBIK KJIWHUKAIBIK MpaKTHKaHbl UHAQPIBIK TpaHChOopMalusiay bl
kapacTbipansl. TKA Oy3buibicTapbiHBIH Y3aK Mep3iMAi MYTeIEKTIKTIH JKaJIbl
cebebi petiHaeri jkahaHIbIK MaHbBI3ABUIBIFBIH €CKEPE OTBIPbIN, 13JEHYIIIHIH
3epTTE€Y JKYMbICHI TEepeH KJIWHHUKaIbIK MaHbi3ra He. JKyMbIC MEIMLHHAIIBIK
KOMEKTIH KOJIKETIMALIIrH apTThIpy *oHE CTaHJapTTapblH JKaHApPTY/bIH, dCipece
reorpadUsIbIK TYPFbIAaH LIATFai XKoHe OKILAyIaHFaH alMaKTap/arbl XajiblK YILUIH
HeMece paaMOJIOrHs MaMaHAapbl Tamllbl JeHcaylblK CaKray >yiesepl YIIIH
MIVFBUT KaKETTIMIMH KaMTHAbL. AFBIMAAFbl XKYMBIC KIMHHMKAJBIK paaHOJIOrHs,
TeJIeKOMMYHHKALMs JKoHE LMQPIBIK MEANLMHAIBIK aKNapaTThlH TYTaCTBIFbI
apachlHarbl ©3apa OaiiaHpICTap/bl Tajlayabl KaMTaMachi3 €TEeTIH YaKThLJIbl

3epTTey 00JIbIN TaOBUIA/BI.

FBIIbIMH aYKbIMbI 7K9He MIHAPAJIbIK TePeHIri

PhD kauaumaTbl OKYpri3reH 3epTrey IKYMBIChI ©31HIH KEIUEHl JXoHE
MoHApaJblK CHUMATbIMEH  EPEKIUCICHE, OipHewe Kypaeal MeaULIMHabIK

cananap/ibl COTT1 Oan1aHbICThIpa/lbl:

. Kiunukaapik Tpancopmauus: lenepaauonorusiHblH TEPEH CalaapbiH
%one oHbiH TKA JKkoHe peBMAroJOTMANbIK aypylapiaH 3apjan  LereTiH
nauueHTTEpre KYTiM KOpceTy TyOereiil e3repTy ?neyeTiH KapTara Tycipy.

o Huppabik Ma3MyHHBIH TYTACTBIFLL: Koci0u oHe MalMeHTTepAl OKBITY
pecypcTapbiHbIH CEeHIMJUIIrH Kopray MaKCaTbiHAd YouTube cuskTel sxahanabik

TaHBIMA/T OHJIAlH TuIaTdopManapAarbl ACHCAYJIBIKKA KATbICTLI akKllapaTThlH canacsl

MeH ceHiMiiriHe KaraH Oaranay Xyprisy.
o JKU  AMArHOCTHKAJBIK  OHIMILIIIE PeBMaToMATBl  apTPUTTIH

PanuoIOrusJIbIK KepCCTKimTepiH appikTayaa o3biK KW nnatdopmanapeinsiy, aTan
aittkanna GPT-5 Thinking, Gemini xoHe DeepSeek manuirine canbicThipmabl

Oaranay xypri3y.



» HpakTukann craHaaprray: Tikenen emneymi napirepnep MCH
KaIILIKTaFbl TEJE€paHoIOrTap apachiHaarsl GaiiaHbICThl OHTaHIaHIBIpYFa JKOHC
GYHKUHOHANIABIK aJILIAKTHIKThI OKOFa apHaJIFaH MPAaKTUKaJbIK aIrOpUTMAEP MCH
CTaHJIapTTaJIFaH ecen Oepy yirinepiH TYKbIpbIM/IAY.

Feiabivu Ky3eiperTisik kone sapusaanpimaap Tizimi

.Konnaumcrarm debueTTepre MyKMAT XKOHE KeLIeHl LIOJNy JKacallbl, 2%
Oyku1 3eprTey yuwiH Gepik Teopusnsik Heriz Gonasl. Ocbl nmpouecc OapbIChIHAA
JIOKTOPAHT ©31H 3epTTey JdicTeMesepiMeH TaHbIC OiIKTI aKaJeMHsIbIK MaMaH
peTiHae KepceTTi. Byn 3epTTey »YMBICHIHBIH FBUIBIMH KYHABUIBIFBI MEH dCep]
acepil JKapusIaHeIMIAap TidiMiMeH manenaeHeni. HoTwkenep TOpT KyHIbI
MaKaJlaZia YChIHbUIFaH, osiapaa Epnan EmMelneB Heri3ri aBTop pETIH/IE dpEKeT eTe/l:

I. lHoay: «PeBMaTONOrUsIBIK XoHE TipEK-KMMBLI anmnapaThl aypyJjapblH/Aarbl
TENEPAJHONIOTUAHBIH  KIWHUKAIBIK  Calfapbl: pPEBMATOJOTHSUIBIK ~ KOMEKTI
xaxkcapty» (Rheumatology International, 2025; Q2 [JCR, Clarivate]).

2. Tynuycka 3eprrey (Oakbliay): «Tipek-KkMMbUT — anmnapaTtbl  JK9HE
PEBMATOJIOTHSUIBIK ~ aypyJapjaarbl  Tejepaauosorusra  KatbicTl  YouTube
BU/ICOJIAaPBIHBIH Carnachbl MEH CEHIMAUIITH Oaranay: KeJlaeHeH KUMAJIbIK 3€pTTEY»
(Rheumatology International, 2025; Q2 [JCR, Clarivate)).

3. Tynuycka m™akana: «PeBMaToMATbl apTPUTTI  PEHTreHOrpaQusIbIK
Garajiayra apHajgraH  yJKeH Tiigik  Mmoaensaepre  HerizgenareH KA
niaTdopmaiapbiH canbicTeipMaibl Oaranay» (Rheumatology International, 2026;
Q2 [JCR, Clarivate)).

4, KnuuukaablK ycbiHbicTap: «Tipek-KMMBLI — anmnapaTtel  aypyJapbliH
IMAarHOCTUKAaJIayJarbl TeJllepaauosIorus KoHe jKacaHIbl HHTEJUIeKT: IIpakTHKaIbIK
yebinbicTapy (Central Asian Journal of Medical Hypotheses and Ethics, 2026,
DOAJ, EBSCO, CAS, Global Health unaekcrenreH). bys aneyeTTi MaHbI3IbI
yiecTep KeHiHEH TaHbIMall )aHe XKapHsIaHbIMHaH KeHIHr1 Oarajayiapra albiK.

JaicreMeiK KaTAHAbIK K9He FhIJIBIMH KYH/bUIbIK

PhD kanauMaaThl kacaraH KOPBITBIHABLIAP JIOTHKAJIBIK JKOHE TeKCepiseTiH
runore3ajjap MeH bepik aaiCcTEMEre Heri3genred. AwWra ketepniri, KU
mnaTgopManapelH  3€pTTeyAe  KaHAWAAT  CapanuibUIBIK  KIMHHKAJIBIK
GaranayJapMeH CTATMCTHKAIBIK MaHBI3/bl KEJICIM neHreid (KosH kannacel ~
0.29-0.35) aHbiKTajbl. byl HOTHXE MEIHLUMHA MaMaHIapbl KOJIJaHFaH Ke3zeri
Yiken Tingik Mozensaepain (LLM) ka3ipri MyMKIHAIKTEpPIH pacTaiizpl. JKorap
GimikTi JKoHe 2JeMIIK AeHreijaer: TIIIMIepiepalH KETEKIIIINIHe KapamacTaH,
aKaZeMHUSUIBIK  TAYEJCI3JIIKTIH, 0acTaMallbUIBIKTBIH  KOHE
3amMaHayM 3epTrey KyMBICTaphl yLIiH oo o UHDPIBIK  dicTeMenepai
MeHrepyiH TaMmalua J9pexeciH KOpeeTTl. Conbiven Karap, PhD jkymbichi
akaneMHUAIBIK afaJbIKTBIH €H XKOFaphl MPHHLMITICPIHC NereH Oepik ajaibIKThI

Epnan EmelueB

KepceTe/l.



