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AHHOTALUNA

Bbicokve mocTvKeHWs B NepcoHann3vMpoBaHHOW A0Ka3aTeNlbHOW MeAULUMHE, U OHKONOMMM B PasBMTbIX CTpaHaXx CBA3aHbI
C pasBuTMEM KJIMHMYECKMX Kapuep-peructpoB nauuenTtoB (SEER, NCDB u gp.), KoTopble npeactaBnsior coboit MynbTUMO-
LanbHble U MEXAUCUMIIMHAPHBIE 6aHKU AaHHbIX. OHK SBAKOTCA MaTpuLen LaHHbIX ANS Pa3BUTMS aHaNUTUYECKUX U Npo-
THOCTUYECKUX MHCTPYMEHTOB B U3Y4EHUW 0COOEHHOCTEN AMarHOCTUKM, KITMHUYECKOrO TeUeHUs bonesHeld, 0TBETa Ha Tepanuio,
OLLEHKY BNIMAHUS NpOrHocTUyeckux $hakTopoB 1 np. C TOUKM 3peHns MeAMLIMHCKUX LMdPOBLIX BaHKOB AaHHbIX, M30bITOYHOCTb
U BybnMpoBaHHOCTb AaHHBIX HE TaK KPUTMYHBI, KaK HEMosHOTa MM NPOTUBOPEYMBOCTb UHPOPMALMKM NMPU NPUHATUM Meau-
LMHCKUX PEeLLEHWIA.

Llenb cTatb — aHOHC MyNbTUMOAANLHOTO BaHKa AaHHBIX NAUMEHTOB C paguoiiogpedpaKkTepHbIM AndpdepeHUMpoBaH-
HbIM PaKOM LUMTOBUAHOMW Xene3bl, KOTOPbIW, N0 CYTU, SIBIAETCA COBPEMEHHBIM MEXANUCLMNIMHAPHBIM LMGBPOBLIM MeaULMH-
CKWUM PETUCTPOM.

Hapsgy c neMorpaduyeckMMM M HO30MO0MMYECKUMU [aHHBIMM, XapaKTepPHbIMW ANS 3NUAEMUONOrUYECKUX PerucTpos,
B MyNbTUMOAANbHBIX 6aHKaX AaHHbIX YUUTHIBAKOTCA KIOUEBbIE KIIMHUYECKME U NapakiIMHUYEeCKUe faHHbIe: pesynbTaTbl nabo-
paTopHbIX, MOPHONOrMYECKUX U UHCTPYMEHTaNbHbLIX METOA0B UCCNEe0BaHMS, PasfMyHble MeTOAbI BU3yanu3aumm (ynbTpassy-
KOBOE WUCCrief0BaHNE; KOMMbIOTEPHAsA W MarHUTHO-pPe30HaHCHas ToMorpadus; 0A4HO(MOTOHHAs IMUCCUOHHASA KOMMbIOTEpHas
ToMorpadusi, COBMeLLEHHasA C KOMMbIOTEPHOM TOMOrpaduei; NO3UTPOHHO-3MUCCUOHHAA ToMorpadusi, COBMELLEHHAsA C KOM-
nbloTepHoi ToMorpadueit). B MynbTMMoaanbHbIX BaHKax faHHbIX NPeLcTaBfieHbl pe3ynbTaTbl MONEKYNAPHO-TEHETUYECKOTO
npoduns onyxosnu, KIMHUYECKas Nofib3a KOTOPOro B BbI6Ope TaKTUKK NIeYEHUS CEroAHA He NOABEpraeTcs COMHeHuo. Bee atn
AaHHble HaKanMBalTCSA B MyNIbTUMOLANbHBIX BaHKax AaHHbIX C OTMETKOW O BPeMeHW BbIMOJIHEHUS, pe3yfibTaTax NepecMo-
Tpa (BTOPOE MHEHWE), YYETa CTaHLAPTU3MPOBAHHbIX KAUeCTBEHHO-KONIMYECTBEHHBIX NapaMeTpoB (haKTopoB), NOTeHUManbHO
B/IMSIOLLMX Ha KIIMHUYECKOE TeYeHUe, OTBET Ha NeYeHWe, pa3BUTME OCTIOKHEHWI U UCXOA.

KnioueBble cnoBa: 6aHK [aHHbIX; MYNbTUMOLANbHBIA Kapuep-perucTp; pedpaxtepHbiit; AMdQepeHLUMpoBaHHbIN; pak
LUMTOBUAHON JKenesbl; paauoiioaTepanms.
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ABSTRACT

High achievements in personalized evidence-based medicine and oncology, particularly in developed countries, are
associated with the successful development of “clinical” carceral registries of patients (SEER, NCDB, etc.), which are multimodal
data banks. They are a data matrix for the development of analytical and prognostic tools in the study of diagnostic features,
clinical disease course, therapy response, assessment of prognostic factors, etc. From the point of view of medical digital
data banks, data redundancy and duplication are not as critical as information incompleteness or inconsistency when making
medical decisions.

This study aimed to present a multimodal database of patients with radiociodine refractory differentiated thyroid cancer,
which is essentially a modern interdisciplinary digital medical registry.

Along with demographic and nosological data that is typical for epidemiological registers, the multimodal data banks
consider key clinical and paraclinical data, such as the results of laboratory, morphological, and instrumental research methods,
and various imaging methods, such as ultrasound, computed tomography (CT), magnetic resonance imaging, single-photon
emission computed tomography/CT, and positron emission tomography/CT. The multimodal data banks present the molecular
genetic profile results of the tumor, of which the clinical usefulness in the choice of treatment tactics is undoubted today. All
these data are accumulated in the multimodal data banks, noting the execution time and the revision results (second opinion),
considering standardized qualitative and quantitative parameters (factors) that potentially affect the clinical course, treatment
response, complication development, and outcomes.
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INTRODUCTION

In Russia, the incidence of thyroid cancer (TC) has
increased more than twice the number, from 4.41 per
100,000 populations in 1998 to 9.53 in 2019 [1, 2],
primarily due to the additional detection of papillary
microcarcinomas resulting from widely used ultrasound
(US) examinations.

Approximately, 70%-80% of the presently detected
thyroid carcinomas have a favorable prognosis, particularly
when detected at early stages. Moreover, postoperative
iodine-131 therapy is not indicated for this patient group [3].
On average, 10% of patients with differentiated thyroid cancer
(DTC) show radioiodine refractoriness (RR) [4].

INTERDISCIPLINARY DATABANKS

At present, registries for patients with cancer (Surveillance,
Epidemiology, and End Results, National Cancer Database,
and others) or interdisciplinary databanks (IDB) are the major
tools worldwide that are used for studying the features of
clinical disease course and therapy response and assessing
the influence of prognostic factors [5]. The integration of
specialists of different profiles on a single information
platform allows rapid communication and expert support for
medical decision-making [6]. The primary stakeholder for
accurate and rapid medical decision-making is the patient;
therefore, patient involvement as a “donor” of anamnestic
and operative medical information (extracts, tests, disks,
and glasses), both in paper and electronic digital formats, is
necessary. Redundancy and data duplication are not critical in
terms of medical interactive databanks, whereas incomplete
or inconsistent information is critical in medical decision-
making.

Therefore, the European Union Committee of Experts
on Rare Diseases operates to obtain consolidated data
on patients who suffer from rare diseases, including rare
cancers with an incidence of <6 per 100,000 population and
TC also belongs to it [7]. Currently, Russia has several active
registries at different healthcare levels.

INTERDISCIPLINARY PATIENT
DATABANK PROJECT FOR
RADIOIODINE-REFRACTORY DTC

This study aimed to popularize the Interdisciplinary
Patient Databank Project for Radioiodine-Refractory
Differentiated TC (IDB RR-DTC), which is essentially a
modern clinical registry and is supported by the Association
of Endocrine Surgeons (https://as-endo.ru/) and the
Association for the Development of Theranostics (https://
www.theranostics.pro/).

Significant clinical and paraclinical data are considered
in the developed IDB RR-DTC, namely, results of laboratory,
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morphological, and instrumental methods of examination
and various imaging techniques (US, computed tomography
[CT], magnetic resonance imaging [MRI], single-photon
emission CT/CT [SPECT/CT], and positron emission
tomography/CT [PET/CT]), in addition to demographic and
nosological data characteristic of epidemiological registries.
IDB RR-DTC plans to record (when completed) the results
of the molecular genetic profile of tumors, which clinical
benefit in the choice of treatment tactics is no longer in
doubt. All these data will be accumulated in the IDB RR-DTC
with a note on the time of execution and revision results
(second opinion), including standardized qualitative and
quantitative parameters (factors) that potentially influence
the clinical course, treatment response, complications, and
outcomes.

Several studies showed that tumor growth and TC
progression are closely related to somatic point mutations
in the BRAF, RAS, and RET genes. These mutations contribute
to activating the mitogen-activated protein kinase and
phosphoinositide 3-kinase proliferation signaling pathways,
which are crucial in TC development [8]. Clinicians should
keep in mind that patients with a Bethesda IV, V, and VI
cytology report may be prescribed molecular genetic testing
in the BRAF, TERT, RAS, RET/PTC, and PAX8/PPAR-y genes,
as recommended by the Ministry of Health of the Russian
Federation [9].

The IDB RR-DTC project collects information on molecular
genetic testing results for known mutations in the BRAF,
TERT, RAS, RET/PTC, and PAX8/PPAR-y genes for subsequent
analysis.

The created IDB RR-DTC uses templates for entering
anamnestic data (to show data in one form), editing the
existing history, adding dated changes, and attaching
documents in PDF format.

This databank is an integration project for developing
digital medicine to address the following healthcare
challenges:

« A multidisciplinary paradigm of multimodal data
collection and analysis unified for prompt and
evidence-based patient care;

« Digital resource creation that is available to the
interested doctor to record and analyze his/her own
experience and prompt peer expert support in real
clinical practice;

« Aninnovative digital platform for multicenter scientific
and practical research;

A matrix for clinical and epidemiological research,
radiomics development, deep machine learning, and
artificial intelligence in medicine;

» New RR-DTC case predictions and their verification
and optimal treatment tactic selection;

« Evidence-based experience consolidation in the
effective and safe treatment of patients (e.qg., surgery,
radioiodine therapy, hormone therapy, and targeted
therapy).
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Table. Structure of data stored and processed in the Interdisciplinary Patient Databank Project for Radioiodine-Refractory Differentiated

Thyroid Cancer (IDB RR-DTC)

Section |

Parameters

Demographics

« Surname, first name, patronymic, date of birth, gender, and address

History

« Family history
« Radiation history (neck irradiation and being in a radiation exposure area)

Diagnosis(s)

« ICD-10 code
« The histological type of carcinoma

Primary tumor grade

« Tumor grade (TNM and clinical stage)

« Parameters of the primary tumor (size, number, invasiveness, histological variant, and
characteristics)

« Localization, size, and number of metastases (removed/affected), and capsule infiltration

Genetics (tumor)

 BRAF, RET, NTRK, TERT, PAX8/PPAR-y, RAS
(mutation detection method, laboratory tests, and results)

Instrumental diagnostics

Date
« US
« Endoscopy
o X-ray
Tumor dynamics assessment (RECIST):
 CT/MRI (z contrasting)
« SPECT(/CT)
« PET/CT

Surgery

Date of surgery
MF
« Surgical volume: on the thyroid gland, on regional lymph nodes (including ASL), outside the neck
« Use of intraoperative neuromonitoring
« Complications (surgical treatment):
Date of registration
« Postoperative laryngeal paresis/paralysis
« Grade of postoperative hypoparathyroidism
« Other (specify)

Radioiodine diagnostics (RD)
and radioiodine therapy (RT)

Date of procedure
MF

« Radioisotope: lodine-123, lodine-131, and lodine-124

« Activity (MBg/mKi): automatic recalculation

« SPECT(/CT)

« PET/CT
Distribution and accumulation of radiopharmaceuticals in projecting the thyroid bed, regional neck
lymph nodes, retroperitoneal lymph nodes, lungs, bones, and other localizations of pathological
accumulation
The presence of radioiodine-resistant metastases (RR date to be registered), localization and size of
foci, and progression (RECIST 1.1.)
Complications (RT):

« Postoperative laryngeal paresis/paralysis

« Grade of postoperative hypoparathyroidism

« Other

Laboratory diagnostics

Date of analysis

« TTH
FT (4)
16
TgAb
CEA
Cyfra 21.1
Proteinuria (AE)
Creatinine (AE)
AspAT (AE)
ALAT (AE)
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Table. Ending
Section | Parameters
« Bilirubin (AE)
« Hemoglobin (AE)
Laboratory diagnostics « Leukocytes (AE)
« Neutrophils (AE)
« Platelets (AE)

Date of examination

« # of examination (glass, blocks)

 MF

Histology

Angioinvasion in the thyroid

Histological type and carcinoma variant

Size and localization of the dominant tumor in the thyroid
Presence and character of carcinoma intrinsic capsule
Invasion/infiltration of thyroid capsule carcinoma
Carcinoma multifocality in the thyroid

Number of removed ASL lymph nodes
Number of metastatic ASL lymph nodes

Date of administration

Hormone therapy « Daily dose, g

Radioiodine resistance RR date (see RD/RT section)

(summary) Total activity of iodine-131 (including that at which RR was registered, GBg/mKi)
Date (administration, correction, and withdrawal)
Targeted therapy * Drug (INN)

« Daily dose, mg
« Reasons for drug withdrawal

AE registration date

« ECOG, st.
Arterial hypertension, st.
Diarrhea, st.
Nausea and vomiting, st.
Adverse events Fatigue, st.
(complications) of targeted
therapy Renal toxicity (proteinuria), st.
Rash (hand-foot syndrome), st.

Bleeding threat, st.

Hypothyroidism, st.
Myelosuppression, st.

Decrease in body weight and loss of appetite, st.

Liver toxicity (AspAT, ALAT, bilirubin), st.

Note: TTH, thyrotropic hormone; TG, thyroglobulin; TgAb, thyroglobulin antibodies; FT, free tetraiodothyroxine; ASL, anatomical and surgical level of

regional lymph nodes; MF, medical facility; AE, adverse events.

ACTUAL CONTENT

At present, the IDB RR-DTC project is already avail-
able at http://reestr.medical-data.ru/mbd/ for the general
medical community both for review and participation. The
accessible version is the result of the efforts of 11 doc-
tors, covering the observation data of 228 patients from
48 regions of the Russian Federation. All doctors who
treat patients with RR-DTC, including oncologists, sur-
geons, radiologists, nuclear medicine specialists, endocri-
nologists, chemotherapists, pathologists, and geneticists,
are welcome to join the project. The developers offer to
directly register in the system when entering the website.
The IDB RR-DTC interface (Fig. 1) is easy-to-use for any

DOI: https://doiorg/1017816/DD104745

doctor since the project was designed and implemented
by a doctor.

Sections to be filled out correspond to the classic medical
history and outpatient records. Doctors can broaden their
professional horizons without leaving the workplace, learn
teamwork, exchange experience in managing patients with
RR-DTC, become involved in scientific and analytical work,
and become coauthors of publications in both domestic and
foreign scientific medical journals by participating in the
project.

The multimodal data bank (clinical, laboratory,
and radiological) creation develops and facilitates
interdisciplinary collaboration, which, in turn, forms the basis
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Endocrinology Research Center (Moscow)
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Fig. 1. The interface of the Interdisciplinary Patient Databank Project for Radioiodine-Refractory Differentiated Thyroid Cancer (IDB

RR-DTC).

for multicenter and national clinical and epidemiological
evidence-based studies and the improvement of diagnostic,
treatment, and rehabilitation technologies for patients
with cancer. This is true for neuroendocrine tumors that
are highly aggressive and refractory to standard disease
treatment.
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