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Abstract

Introduction. According to global statistics, thyroid cancer is the seventh most common cancer among all types of
cancer. Thyroid cancer treatment using radioactive iodine effectively eliminates the remnants of thyroid tissue that
accumulate [131. It is worth noting that some patients may experience disease progression even with treatment.
Radioiodine-resistant differentiated thyroid cancer is a complex malignancy with limited treatment options, making early
diagnosis a key priority for physicians.

Aim: To investigate clinical features of radioiodine resistance in patients with highly differentiated thyroid cancer.

Materials and methods of the study. The study design is a retrospective study. A database of patients from all over
Kazakhstan treated in the radionuclide therapy department of the Center for Nuclear Medicine and Oncology of the Abay
region from January to December 2023 was formed. 445 medical records were analyzed. A representative sample of 229
patients was selected using Epi Info v5.5.15 software from those records. This sample has high reliability (97%) with an
expected frequency of 50% and an error of 5%.

Results of the research and conclusion. In the study, 9.4% of 229 patients showed signs of refractoriness to
radioiodine therapy. As a result, 4.5% of patients showed no radioiodine uptake in the areas of regional recurrence.
Structural tumor progression was observed in 81%. Also, 9% of patients had tumors after radioiodine therapy without signs of
remission. In addition, 4.5% of cases showed “Mismatch between 1131 uptake on radioiodine SPECT/CT and 18F-FDG
PET/CT". It is essential to continue research in the direction of studying the resistance of patients to radioiodine therapy in
order to clarify the influence of genetic factors on the response to 1131 therapy. Further studies of these parameters remain
relevant and require in-depth analysis.

Keywords: Highly differentiated thyroid cancer, radioiodine therapy, radioiodine resistance, molecular genetic testing.
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Beepenue. [0 JaHHbIM BCEMWPHOW CTATUCTUKWM, paK LUMTOBWAHOW Xenesbl 3aHMMaeT cedbMOe MeCTo cpeau
Hambonee pacnpocTpaHeHHbIX hopM paka. JleueHue paka LMTOBUAHOMN Xenesbl C UCNONb30BAHWMEM PaAMOAKTUBHOIO Moaa
3 HeKTMBHO NUKBUAMPYET OCTATKN TUPEOWOHOM TKaHW, KoTopble HakannueaoT 1131, CTouTb OTMETUTL, YTO Y HEKOTOPbIX
nauMeHToB  MOXeT  Habmiopatbcs — mporpeccupoBaHue  OoOnmesHu — gaxe  MPU OCYLIECTBAEHWM  JIEYEHMS.
PagunoionpesncTeHTHbI AN depeHUMPOBaHHbIN  paK  LUMTOBWAHOM  Xenesbl  NpeAcTaBnser  cobon  CrnoxHoe
310Ka4ecTBeHHOe 3aboreBaHne C OrpaHNYeHHbIMW BapuaHTaMu MNEYEHNsl, YTO JenaeT PaHHIO OUArHOCTUKY KITYEBbIM
NpMOPUTETOM N5 Bpayen.

Lenb: A3yunTtb knuHu4eckne 0cOGEHHOCTU PaaMONOAPE3NUCTEHTHOCTU Y MALMEHTOB C BbICOKOANMDMEPEHLMPOBAHHBIM
PaKOM LMTOBUIHON Xenesbl.

Matepuansi 1 MeToabl MccneaoBaHuA. [n3aiiH UccnefoBaHNs — PETPOCNEKTUBHOE nccneaoBaHue. CopmupoBaHa
0a3a faHHbIX NauneHToB co Bcero KasaxcraHa, MpOXOAMBLUMX NEYEHME B OTAENEHWM PapMOHYKNuaHONA Tepanun LieHTpa
SOepHOI MeauUmMHbl U OHKomorn obnactv Abaii B nepnop ¢ sHBaps no Aekabpb 2023 roga. AHanuay noaseprnmnch 445
ncropuit GonestHen. 113 Hux ¢ nomoLLbio nporpammHoro obecneyenns Epi Info v5.5.15 6bina otobpaHa penpeseHTaTuBHas
Bbibopka n3 229 naumenToB. [laHHas BbibOpka MMeeT BbICOKYID HapexHOCTb (97%) ¢ oxugaemon yactoton 50% u
norpewwHocTbio 5%.

Pe3synbTaTbl uccnepoBaHus M BbiBoAbl. B pamkax uccnegosavns cpeyn 229 nauueHTtoB 9,4% NposiBANM NpyU3HaKu
pecpakTepHOCTM K paguoiioatepanuu. B pesynbrate, 4,5% nauneHTOB He Mokasanw NornoLyeHUs pagyuoaKkTUBHOMO oga B
30Hax pernoHapHbix peuuansos. Y 81% Habnioganoch CTPYKTypHOE mporpeccupoBaHue onyxonu. Tawke 9% nauneHTos
NPOAEMOHCTPUPOBANM HanMuMe Onyxonu nocne paguonogrepanuu, 6e3 npusHakos pemmuccun. Kpome Toro, 4,5% cnyyaes
nokasanu «HecootseTcTBue mMexay HakonneHuem 1131 no pesynstatam OPIKT/KT ¢ pagnoakteHeiM ogom u MIAT-KT ¢
18F-O[M». BaxHO NpogomkuTb UCCNeaoBaHWe B HaNPaBneHNN U3yYeHNs PE3UCTEHTHOCTY NaLMEHTOB K paguonoaTepaniu,
4TOObI MPOSICHUTL BNMSIHME TEHETUYECKMX (DaKTOPOB Ha OTBeT Tepanueir 1131, Tocneaytolme uccnenoBaHust ykasaHHbIX
nokasaTtesnien 0CTalTCS akTyanbHbIMK 1 TpeDYIOT yrnybneHHoro aHanusa.

Knroyeebie  crmoea:  BbicokoOughghepeHuupogaHHbIli  pak  wumogudHol  xene3bl,  paduolioOdmepanus,
paduoliodpe3ucmeHmHOCMb, MOMIEKYTISIPHO-2eHemuYeckoe uccredogaHue.

Tyningeme
KANMKAHLUA BE3IHIH PAOUOUOOKA TO3IMOl CAPAJIAHFAH
OBbIPbIHbIH KNIWHUKATNDbIK EPEKLUENIKTEPI:
ANAblH ANA HOTUXENEPI
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Kipicne. KankaHwa OesiHiH, kaTepni iciri anemgik cTaTucTukara Calikec, kaTepni iCik aypynapbiHblH, ilLiHAE KETiHLi
opblHoa Typ. PaguoakTuBTi MOATHI KOMAAHY apkbifbl Kankadwa 6esiHiH, oBblpblH emaey KankaHwa 6e3 TiHiHiH,
KanoblKTapblH XaHe 113! XuHaKTanaTblH bIKTUMAN iCiK OWAaKTapblH TWIMAI Typae xonabl. AiTa KeTeTiH argait, keibip
HaykacTapha empenreH KyHHiH, e3iHOe, aypydblH, OfaH api epluin keTyi MyMkiH. Paguoiofka Tesimai capanaHfaH
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KankaHwa 6e3iHiH, katepni iciri — emaey MyMKiHZIKTepi LWeKkTeyni, epTe aHbikTay AapirepnepaiH, 6acTel MakcaTbl Bonbin
TabbInaTbiH Kypaeni katepni icik Typi 6onbin Tabbinagbl.

3eptTeyain, Makcatbl. KankaHwa 0esiHiH, xofapbl capanaHfaH oOblpbl 6ap HaykacTappafbl pagvonogKka
Te3IMAINIKTIH, KIMHUKaNbIK epekLUenikTepiH 3epTTey.

3epTTeyain, MaTepuanaapbl MeH agicTepi. 3epTTeyain, An3aiiHbl - peTpocnekTuBTI 3epTTey. 2023 XKbingblH, KaHTap
XoHe XenTokCaH annapbl apanbifbiHga Abalm 00MnbICbIHbIH, FAOPOnbiK MEAWUMHA XoHEe OHKOMOrUst OpTanblfbiHbIH,
paguoHyknuaTi Tepanus BenimileciHae empenreH KasakctaH 6OoMblHWa Oapnblk HaykacTapiblH, gepektep 6Gasachl
Xacangbl. 3epTTey ascelHaa 445 aypy Tapuxbl Tanganabl. OnapgbiH iwideH Epi Info v5.5.15 6arnapnamansik, kyparnbiHbiH,
kemeriMeH 229 HaykacTblH, penpe3eHTaTusTik ynrici Tangangbl. byn ynri 50% kyTineTiH xwinikneH xoHe 5% katenik
LeriMeH ofapbl ceHimainikke ne (97%).

3epTTey HaTuKenepi MeH KOpbITbIHAbINAPbI. 3epTTey HaTwkeciHoe 229 HaykacTbid, 9,4%-bl pagnoinoaThl
Tepanusfa Tesimainik GenrinepiH kepceTti. HaTuxeciHoe pagnonoaka Tesimainiri 6ap Haykactapabi, 4,5% XeprinikTi
peunamB aiiMaxTapblHOa PaaMoakTUBTI MOATbIH KabbingaHbaraHbiH KepceTTi. 81% Haykac empeydeH KewiH iCiKTiH
KypbinbIMAbIK NporpeccuscblH  kepceTTi. CoHpan-ak, HaykactapdblH, 9%-blHAa paguoiofThl Tepanus anfaHblHa
KapamacraH, pemuccus BenrinepiHcia iciktiv, 6onybiH kepcetTi. CoHbIMeH kaTap, 4,5% xarganga «paguoakTUBT MogneH
O®OKT/KT xaHe 18F-FDG-meH MIT-KT Hatkenepi BombiHwa 113! kabbingay apackiHaaFs! CalikecciagikTi»  kepceTri. 1131
TepanuscbiHa reHeTukarnblK hakTopnapablH, aCepiH TYCIHAIPY YLLIH HayKacTapablH, paanoioaThl Tepanusara TesiMainiriH
3epTTeyai XKanfacTbipy MaHbl3abl. byn kepceTkiluTepai anpasbl yakbpITTa 3epTTey e3ekTi bonbin kana 6epegi xasHe TepeH,
Tangayabl KaxeT eTeqi.

TyliHOi ce30ep: KankaHwa 6e3iHiH Xorapbl capanaHraH 0bbipbl, paduotiodmbl mepanusi, paduoliodka me3imoini,
MoreKynanbIK-2eHemuKasbIK 3epmmey.
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Introduction tissues. For successful radioiodine therapy in highly

According to GLOBOCAN's global statistics for 2022,  differentiated thyroid cancer (HDTC), it is necessary to
thyroid cancer is one of the most common types of cancer.  perform surgical removal of the thyroid gland - total
This type of cancer is the seventh most common in the  thyroidectomy - first of all. In addition, it is vital to increase
world. This disease prevails most frequently in women. On  the thyroid hormone (TSH) level in the blood to values
the contrary, thyroid cancer is three times less expected in ~ exceeding 30 Ulll [1]. Treatment of highly differentiated
men [3]. The most familiar histological type of thyroid  thyroid cancer with radioactive iodine effectively eliminates
cancer is differentiated thyroid cancer (DTH) [12]. It can  residual thyroid tissue and potential tumor foci that
include papillary and follicular cancers. Both variants of  accumulate 1131. In addition, radioactive iodine therapy has
thyroid cancer have a favorable course and, with timely  a positive effect on metastatic processes in differentiated
treatment, allow patients to achieve high survival rates.  thyroid cancer, as the therapy reduces the probability of
According to the approved clinical protocol of the Ministry of  recurrence and contributes to the improvement of long-term
Health of the Republic of Kazakhstan, dated 2021,  treatment outcomes [2]. Nevertheless, it is worth
radioiodine therapy is the most effective treatment of highly ~ emphasizing that 70% of patients with metastatic form of
differentiated thyroid cancer. This type of treatment is based  the disease have radioactive iodine uptake. At the same
on using the radiopharmaceutical sodium iodide [131.  time, in the remaining patients, the progression of the
Highly differentiated cells retain the ability to absorb iodine, ~ disease may be observed, even with the implementation of
which makes RIT highly effective. Treatment of thyroid  treatment [9]. Radioiodine-resistant differentiated thyroid
cancer with radioactive iodine has a targeted effect on the  cancer (RAIR-DTC) is a complex malignant disease with
affected tissues. The effectiveness of radioiodine therapy is  limited treatment options, which makes early diagnosis a
based on its ability to be actively absorbed by thyroid  key priority for physicians. Diagnostic methods today [8]
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play a crucial role in determining the resistance of
differentiated thyroid cancer to radiciodine therapy.
Subsequently, according to the results of the study, patients
are prescribed appropriate treatment and observation.
Methods such as single-photon emission computed
tomography (SPECT) and positron emission tomography
(PET) in combination with computed tomography (CT) or
magnetic resonance imaging (MRI) make it possible not
only to evaluate but also to quantify lesions in the diagnosis
of differentiated thyroid cancer resistant to radioiodine. To
diagnose radioiodine resistance in differentiated thyroid
cancer, diagnostic methods are used that allow not only to
assess but also to quantify the lesions. These include
techniques such as single photon emission computed
tomography (SPECT) and positron emission tomography
(PET) combined with computed tomography (CT) or
magnetic resonance imaging (MRI).

Aim: To investigate clinical features of radioiodine
resistance in patients with highly differentiated thyroid
cancer

Materials and methods. Study design: retrospective
study. A database of patients from all over Kazakhstan who
underwent treatment in the Radionuclide Therapy
Department of the Center for Nuclear Medicine and
Oncology of the Abay Regional Healthcare Institution from
January to December 2023 was created. Inclusion criteria
for the study group: patients of both sexes with well-
differentiated thyroid cancer who received radionuclide
therapy aged 18 to 80 years. Exclusion criteria: patients
with medullary, poorly differentiated, and anaplastic thyroid
cancer. A total of 445 medical records were analyzed. A
representative sample of 229 patients was selected using
Epi Info v5.5.15 software from these records. This sample
has high reliability (97%) with an expected frequency of
50% and an error of 5%.

Ethical review. To conduct a study on this topic,
approval was obtained from the Local Ethics Committee of
the NCJSC "Semey Medical University" on November 02,
2023, extracted from protocol No.1b. Permission was also

Preparation of the patient before
admission to the hospital:
comprehensive examination:
instrumental and laboratory tests

1
Y
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AN
Necessary conditions for conducting o
radioiodotherapy: =
1. Total thyroidectomy
2. Increasing the TSH content in the blood
to an index exceeding 30 mED / | by
endogenous TSH stimulation —
levothyroxine withdrawal 4 weeks before
radioiodine therapy.
3. Exclusion of iodine-containing medicines
and products from the diet
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-
-
-
-
-
-
-

'd
| ol
The departmeff consists of 15
beds. This includes patients with
thyroid cancer and thyrotoxicosis

\ The procedure for
hospitalization of
patients in the
radionuclide
therapy department
of the Center for
Nuclear Medicine
and Oncology of the
Abai Region

taken from the management of the Center for Nuclear
Medicine and Oncology of the Abay Region to work with
patient case histories. The management is familiar with this
work and does not object to further publication of this article
in the open press. Informed consent was obtained from
patients before admission to the hospital.

Study Results.

In this study, we used generally accepted international
criteria [4,15] to define radioiodine resistance in patients
with differentiated thyroid cancer. The presence of one or
more of the following features indicated the patient's
resistance to radioiodine treatment:

- Absence or progressive loss of radioactive iodine
uptake during whole-body scanning after therapy;

- Absence of radioactive iodine uptake in primary
regional recurrence or distant metastases without
radioactive iodine uptake during whole-body scan after
therapy;

- Structural tumor progression 12-16 months after
radioactive iodine therapy despite the presence of iodine in
the post-therapy scan;

- Presence of tumor in patients who have received
radioiodine therapy with an activity of 600 millicuries
(mCi)22.2 gigabecquerel (GBg) or more but without
evidence of remission;

- Inconsistency  between and 18F-FDG
accumulation, that is, there is a negative result on
SPECT/CT with radioactive iodine and a positive result on
PET-CT with 18F-FDG.

Patients requiring radioiodotherapy were hospitalized in
the specialized radionuclide therapy department of the
Centre for Nuclear Medicine and Oncology of the Abay
Regional Healthcare Institution. Hospitalization was carried
out routinely in accordance with the radiation safety order.
Before admission to the hospital, patients underwent a
comprehensive examination, including instrumental and
laboratory tests, according to the approved protocol of
diagnosis and treatment (Figure 1).

[131

1. The first day of hospitalization:
receiving the
radiopharmaceutical sodium
iodide 1131 orally after
appropriate preparation.

2. Fourth day of hospitalization:
post-therapeutic radioisotope
examination (full body planar
scintigraphy).

3. Fifth day of hospitalization:
receiving the recommendation of
a multidisciplinary group (MDG),
taking into account the results of
post-therapeutic scintigraphy of
the whole body.

Figure 1. The main characteristics of the department of radionuclide therapy. o
(This drawing was made using the program XMind).
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OpUruHaJIbHOE UCCIIC0OBAHUE

On the first day of hospitalization, patients received sodium
iodide 1'*" radiopharmaceutical orally after appropriate
preparation. On the fourth day of hospitalization, a post-therapy
radioisotope examination (whole-body planar scintigraphy) was
performed. After completion of radioiodine therapy, on the fifth

multidisciplinary team (MDT), taking into account the results of
post-therapy whole-body scintigraphy.

Between January and December 2023, the following
recommendations were assigned to patients who
underwent radioiodotherapy by the multidisciplinary team

day, patients received recommendations from the  (MDT) (Figure 2):
In order to PET/CT Repeated Consultation of Other
determine the examination course of an recommendations
effectiveness of with 18-FDG radioiodine oncosurgeon to - 3.0%
treatment, for the purpose therapy after 6 resolve the
whole body of differential months - 12.6% issue of
scintigraphy diagnosis and surgical
after 6 exclusion of treatment - 6.
months - 74.2% radioiodine 1%

resistant foci -

3.9%

Figure 2: Recommendations of the multidisciplinary team: (This drawing was made using the program XMind).

A retrospective study showed the following results: The
study included 229 patients (Table 1). (Of which 65 were
men, 164 were women; the average age was 49 years). All
patients had undergone total thyroidectomy, and all had
histologically confirmed thyroid cancer. In the anamnesis,
all had undergone radioiodine therapy in the conditions of
the radionuclide therapy department of the Center for
Nuclear Medicine and Oncology of the Abay Region.

Table 1.
Basic characteristics of the patients included in the study.

Basic characteristics of the patients
included in the study

Variables | Values
Gender
Male 65 (28,3%)
Female 164 (71,6%)
The average age of the patient
49 [18-80]
Histological type of thyroid cancer
Papillary 133 (58,1%)
Follicular 96 (41,9%)
TNM stage of disease
[ 85 (37,2%)
I 89 (38,9%)
1l 49 (21,3%)
v 6 (2,6%)
Presence of regional or distant metastases
Yes 66 (28,9%)
No 163 (71,1%)
A recurrence
Yes 31 (13,6%)
No 198 (86,4%)
Total number of radioiodine therapy courses
First 161 (70,3%)
Second 33 (14,4%)
Third 20 (8,7%)
Fourth 8 (3,5%)
Fifth 7(3,0%)
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According to preliminary data, out of 229 patients, signs
of radioiodine resistance with differentiated thyroid cancer
occurred in about 22 (9.6%) patients, the remaining 207
(90.4%) patients remained sensitive to radioiodine
treatment.

By analyzing the radioiodine-resistant cases the
following data were obtained:

- 45% has the relation ‘Mismatch between [13!
accumulation during SPECT/CT with radioactive iodine and
PET-CT with 18F-FDG'. Patient G., 27 years old, was
observed with the diagnosis of thyroid cancer St | pT1NOMO
since 2017, when surgical treatment in the scope of
thyroidectomy was performed. Histological report: Papillary
thyroid cancer, classic variant, with foci of invasion into the
tumor capsule. In 2020 and 2021 she underwent surgery for
the removal of the recurrence of the right lobe of the thyroid
gland, and fascial excision of cervical lymph nodes on both
sides. On 29.03.2021 in Obninsk, Russian Federation the
patient received the first course of radioiodine therapy with
activity 1'** 81 mCi. From 20.12.2021 to 24.12.2021 she
received the 2nd course of radioiodine therapy I3 with
activity 124 mCi. Post-therapeutic SPECT from 23.12.2021
conclusion: SPECT/CT signs: No accumulation of [13!
isotope in the thyroid bed at the time of the study.
Visualized upper paratracheal, lateral cervical nodes of
altered shape, without isotope uptake. Single solid nodules
in both lungs up to 3-4 mm, without isotope uptake. In the
dynamics, the patient underwent PET-CT on 07.12.2022.
Conclusion: the picture reveals reliable metabolically active
changes in the thyroid gland bed on the right, and in the
subclavian region on the left, in the sternum, characteristic
of the secondary spread of the main oncological process. It
should be noted that the patient's thyroglobulin level was
high in dynamics - 223 ng/ml, antibody to thyroglobulin - 10
Uliml. This phenomenon of discrepancy between 1131
accumulation during SPECT/CT with radioactive iodine and
PET-CT with 18F-FDG is called the flip-flop phenomenon.
Therefore, this case can be attributed to refractoriness to
radioiodine therapy [10], [5], [6]
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- In 9% of patients had evidence of tumor after
radioiodine therapy with activity of 600 mCi or more, but
without evidence of remission. Both patients were female,
aged 36 and 65 years. Additionally, histological types were
follicular carcinoma and papillary carcinoma, respectively.
The patients received 5 courses of radioiodine therapy with
activity of more than 600 mCi each. High thyroglobulin and
thyroglobulin antibody levels persisted in both patients at
follow-up. In the results of post-therapy whole body
scintigraphy, there were SPECT/CT signs: multiple nodules
of both lungs, with isotope accumulation (mts). In
comparison with SPECT/CT of the previous study, no
positive dynamics were noted.

- 4.5% of patients demonstrated a lack of radioactive
iodine uptake by regional recurrence. Patient |. is 42 years
old. On 17.08.2022, a thyroidectomy with cervical lymph
dissection on the left was performed. Postoperative
histology: Papillary carcinoma of the thyroid gland, in one
lobe metastases to the parenchymatous goiter in the other
lobe and the isthmus. She further received 1st course of
radioiodine therapy with 150 mCi activity. Post-therapy
whole body scan revealed an altered inferior jugular node
on the right (IV) of rounded shape, 12 mm in size, without
drug accumulation. Conclusion: Focus on isotope uptake in
the area of the bed of the right thyroid lobe. Visualized
altered inferior jugular node on the right side without 113!
accumulation (susp. mts). A control ultrasound of the
thyroid gland revealed regional metastasis and tumor
recurrence. In dynamics, the patient underwent surgical
treatment.

- In 81% of patients there was structural progression of
the tumor 12-16 months after radiociodine therapy, despite
the presence of iodine on scintigraphy. Twelve patients had
papillary variant and the rest had follicular thyroid cancer.
Most patients had progression at 12 months in the
dynamics in the form of thyroglobulin and thyroglobulin
antibody elevation. And also, on post-therapeutic scanning
of the whole body in comparison with previous SPECT/CT
there was a progression of the main disease in the form of
the appearance of new pathological foci.

The criterion ‘Absence or progressive loss of 13! uptake
on post-therapy scan a few days after RAI therapy’ was not
encountered in the cases of the above patients.

Discussion

Radioiodine therapy is the main treatment method after
surgery for thyroid cancer. It is called the gold standard of
treatment in patients with differentiated thyroid cancer [9].
However, about two-thirds of patients with papillary thyroid
cancer with distant metastases may be refractory to
radioiodine therapy. Resistance to radioiodine therapy is
one of the main causes of death in patients. The 10-year
survival rate of patients is only 10% [7].

In a study by Li G, Lei J., Song L., and colleagues, the
refractoriness rates to radioactive iodine were determined.
The authors assessed the clinical characteristics of patients
who did not respond to radioactive iodine therapy. The
authors noted several factors that may influence the
development of resistance to radioiodine therapy. These
include smoking, tumor type, genetic changes,
extrathyroidal extension, the number of lymph node
metastases, the rate of lymph node metastasis, and the pN
(N1) stage. However, no statistically significant differences
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were found between such characteristics as tumor size,
patient gender, body mass index, and TNM stage [11].

The study by N.P. Denisenko, G.N. Shuev, and their co-
authors included 181 patients, among whom 37 (20.4%)
were men and 144 (79.6%) were women. They analyzed
the data of patients admitted to the radiology department of
the Clinic named after Professor Y.N. Kasatkin from April to
December 2021. In their study, they analyzed the role of
several genes that can cause radioiodine resistance in
patients. They studied single nucleotide polymorphisms of
genes such as NFKB1, ATM, ATG16L2 and ATG10.
According to the results of the study, resistance to
radioiodine therapy was detected in 11 (6.1%) cases out of
181 observations. Unfortunately, the authors failed to
identify significant associations between the development of
resistance to radioiodine therapy and the carriage of
individual polymorphisms p>0.05 [2].

In recent decades, there has been a significant
advancement in the study of molecular mechanisms
contributing to the malignant evolution of differentiated
thyroid cancer and the development of resistance to
radioiodine therapy [15]. Molecular mechanisms leading to
resistance to radioiodine therapy include gene mutations
and gene fusions. In addition, the lack of transport of
radioactive iodine into thyroid cancer cells and exposure of
the tumor microenvironment also contribute to this problem.
However, it is not clear whether the above factors are the
key reasons why thyroid cancer patients fail to receive the
expected benefit from radioiodine therapy [13].

Conclusion

In our study, we analyzed 229 patients, among whom
22 (9.4%) patients showed signs of resistance to
radioiodine therapy. As a result, 4.5% of patients with
radioiodine resistance did not show radioiodine uptake in
areas of regional recurrence. In 81%, there was structural
tumor progression within 12-16 months of therapy despite
the presence of iodine detected in follow-up scans. Also,
9% of patients demonstrated tumor activity at 600 mCi or
higher without evidence of remission. In addition, 4.5% of
cases showed ‘Inconsistency between 113" accumulation by
SPECT/CT with radioactive iodine and PET-CT with 18F-
FDG'. Most of these patients were women with papillary
carcinoma. The above data are critical for tumor risk
stratification and assessment of the development of
resistance to radioiodine therapy. However, to fully
determine cases of resistance to radioiodine therapy, on the
one hand, it is necessary to consider the clinical and
pathological characteristics and, on the other hand, the
molecular characteristics of the disease. It is crucial to
continue studies aimed at investigating the resistance of
patients to radioiodine therapy to clarify the influence of
genetic factors on the response to 1'3' therapy. Follow-up
studies on these indicators remain relevant and require in-
depth analyses.
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