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ABSTRACT

Relevance: PET/CT has become an integral part of the diagnostic algorithm in lymphoma patients since lymphomas actively accumu-
late SF-FDG. The high accuracy of PET/CT in patients with certain lymphoma types allows effective use of this method in clinical practice
for diagnosis, staging, re-staging, evaluating the effectiveness of treatment, and determining further patient management tactics.

The study aimed to evaluate the PET/CT capacity in assessing lymphoma treatment effectiveness.

Methods: We conducted a retrospective analysis of PET/CT SF-FDG results in 109 patients with a verified lymphoma diagnosis. The
patients underwent PET/CT examinations at “Orhun Medical” PET/CT center based in the JSC “Kazakh Institute of Oncology and Ra-

diology” (Almaty, Kazakhstan).

Results: According to PET/CT results in assessing the lymphoma treatment effectiveness, the stabilization of the process was achieved
in 38.5% of cases, progression — in 33.03%, a partial metabolic response — in 18.35%, and a complete response — in 10.09% of cases.

Conclusion: PET/CT is the method of choice for evaluating the effectiveness of lymphoma treatment compared to other radiological
techniques. PET/CT is based on determining metabolic treatment response, not only on size indicators. It plays an essential role in different
stages of lymphoma treatment, providing new opportunities for personalized treatment.

Keywords: positron emission computed tomography (PET/CT), *F-FDG, lymphoma, treatment response.

Introduction: Lymphomas are a heterogeneous
group of malignant tumors that can be divided into two
main subgroups: Hodgkin lymphomas and non-Hodgkin
lymphomas [1]. After histological verification of the lym-
phoma diagnosis, the next step is staging, which is essen-
tial for monitoring and assessing the treatment effective-
ness and predicting the outcome [2].

Despite the significant progress in lymphoma treat-
ment, many patients still fail to respond positively to the
therapy and later relapse [3, 4].

Current imaging techniques (ultrasound investigation,
positron emission tomography (PET), computed tomogra-
phy (CT), magnetic resonance imaging) have some restric-
tions since they mainly rely on dimensional-anatomical
criteria. At that, positron emission computed tomography
(PET/CT) offers high diagnostic accuracy. PET/CT is gaining
popularity in diagnosis, staging, and assessment of treat-
ment effectiveness [5].

8F-FDG PET/CT is a recognized imaging technique for
FDG-avid lymphomas [6, 7]. Currently, there are several of-
fers on the response assessment techniques using *F-FDG
PET/CT from the point of view of the target lesions and
quantitative indicators. One technique recommends mea-
suring a single representative lesion’s standardized uptake

Table 1 - Quantitative assessment of 18F-FDG PET/CT findings

value (SUV), while the other recommends measuring the
tumor diameters [8-10]. Thus, the techniques of assessing
the treatment response using quantitative indicators pro-
vided by '8F-FDG PET/CT need further clarification and val-
idation [11-13].

The study aimed to evaluate the PET/CT capacity in
assessing lymphoma treatment effectiveness.

Materials and Methods: We conducted a retrospective
analysis of *F-FDG PET/CT findings in 109 patients, including
45 with verified Hodgkin lymphoma and 64 with non-Hod-
gkin lymphoma. The study involved 49 men and 60 women
aged from18 to 87; the average age was 51.5 years. The pa-
tients underwent PET/CT examinations at “Orhun Medical”
PET/CT center based in the JSC “Kazakh Institute of Oncolo-
gy and Radiology” (Almaty, Kazakhstan).

Treatment effectiveness was assessed using the quan-
titative assessment of the metabolic response by measur-
ing the standardized uptake level 18F-FDG - SUVmax be-
fore and after treatment. The assessment results were
distributed among the following categories: complete
metabolic response, partial metabolic response, stabili-
zation, and advance. The criteria for quantitative assess-
ment of lymphoma treatment effectiveness according to
18F-FDG PET/CT findings are provided in Table 1.

Full metabolic response

No 18F-FDG uptake

Partial metabolic response

Decrease in 18F-FDG uptake by more than 30%

Stabilization Decrease in 8F-FDG uptake by less than 30%
Advance Increase of 18F-FDG uptake by more than 30% and/or occurrence of the new nidus.
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Results: Frequent localizations of the nidus were ana-
lyzed during the study. Table 2 shows the most frequent
system lesions of lymph nodes of different groups and co-
existing lesions of the organ and lymph nodes typical for

Table 2 - Distribution as per nidus localization

both Hodgkin and non-Hodgkin lymphomas. At that, iso-
lated bone, mammary glands, and spleen thyroid gland,
spleen lesions were less frequent and found only in pa-
tients with non-Hodgkin lymphoma.

Nidus localization

Hodgkin lymphoma

Non-Hodgkin lymphoma

abs. (%) abs. (%)
Isolated lungs lesion 0 2 (3.1%)
System lesion of intramammary lymph nodes 5(11.11%) 6 (9.4%)
Isolated palatine tonsil lesion 0 2 (3.1%)
Coexistent lesion of the organ + lymph nodes 14 (31.11%) 23 (35.9%)
System lesion of different groups lymph nodes 18 (40%) 22 (34.4%)
Isolated lesion of inguinal nodes 1(2.22%) 0
Isolated lesion of cervical lymph nodes 6(13.33%) 1(1.6%)
Isolated lesion of suprailiac lymph nodes 1(2.22%) 0
Mammary glands lesion 0 1(1.6%)
Spleen lesion 0 1(1.6%)
Bone lesion 0 5(7.8%)
Thyroid gland lesion 0 1(1.6%)
Total 45 (100%) 64 (100%)

Table 3 shows the average size of lesions and average SUVmax by lymphoma type and lesion localization.

Table 3 - Distribution of lesions according to average size and average SUVmax

Nidus localization

Hodgkin Lymphoma
n=45 (100%)

Non-Hodgkin Lymphoma
n=64 (100%)

Max average size SUV average Max average size SUV average

Isolated lymph node involvement - - >2.5cm (1.6%) 38.74
Coexistent lesions in lymph nodes - - >1.3cm (3.1%) 5.74
Isolated lungs lesion - - >7.7 cm (1.6%) 16.5
Isolated palatine tonsil lesion - - >1.1cm (1.6%) 6.01
System lesion of intramammary lymph nodes >4.45cm (11.11%) 8.01 >1.42 cm (10.2%) 2.68
Coexistent lesion of the organ + lymph nodes >2.35cm (31.11%) 7.63 >1.29 cm (34.5%) 443
System lesion of different groups lymph nodes | >2.7 cm (40.12%) 6.18 >1.78 cm (34.5%) 7.58
Isolated lesion of inguinal nodes >1.0 cm (2.22%) 9.06 - -
Isolated lesion of cervical lymph nodes >1.76 cm (13.22%) 6.29 >1cm (1.6%) 2.77
Isolated lesion of suprailiac lymph nodes >1,1cm (2,22%) 2,19 - -
Bone lesions - - >8.8 cm (8.1%) 7.7
Mammary gland lesions - - >1.7 cm (1.6%) 5.25
Spleen lesions - - >1.1 cm (1.6%) 7.94

Table 4 offers the assessment details of ymphoma treatment effectiveness by quantitative criteria.

Table 4 - Assessment of lymphoma treatment effectiveness by quantitative criteria
Treatment effectiveness Hodgk;rtl);)./&p))homa; Non-Hodgg(:\((l% ;nphoma, a'lt;c;t?(!/; )

Process stabilization 15(33.33%) 27 (42.18%) 42 (38.5%)

Process advancement 19 (42.22%) 17 (26.56%) 36 (33.03%)

Partial metabolic response 8(17.78%) 12 (18.75%) 20 (18.35%)

Full metabolic response 3(6.67%) 8(12.51%) 11 (10.09%)

Total 45 (100%) 64 (100%) 109 (100%)
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During the analysis of treatment effectiveness based
on the metabolic response, 42 patients showed process
stabilization, 36 - process advancement, 20 - partial re-
gression, and 11 - complete regression (Table 4).

Discussion: CT was viewed as the technique of choice in
the ongoing monitoring of oncology patients for the treat-
ment response assessment. However, the results were based
on the changes in tumor size that different observers may
identify differently. The CT does not make it possible to de-
tect the changes that occurred in treatment response [14].
It is challenging to differentiate necrotic tissue or a fibrous
scar from the residual tumor [15]. Changes in the tumor siz-
es are not actual markers of therapeutic efficiency since tu-
mor tissue comprises different components, not all of which
fully regress over time [16]. Thus, more satisfactory assess-
ment techniques for accurate quantitative measuring of the
tumor response are necessary. PET with 18G-FDG overcomes
these restrictions and has become an essential part of man-
aging lymphoma patients to identify the stage and assess
the treatment response [17-20]. The 18F-FDG PET/CT tech-
nique, which is the integrated anatomic and metabolic imag-
ing, gave origin to using PET to assess the treatment response
with solid tumors and hematological malignant tumors [21].

This study aimed to identify the PET/CT capacity in as-
sessing the lymphoma treatment effectiveness. We made
a quantitative analysis of treatment effectiveness assess-
ment in 109 patients with Hodgkin and non-Hodgkin lym-
phomas. Quantitative analysis was held based on changes
in the SUV indicators before and after treatment to assess
metabolic treatment response.

Following the study results, process stabilization was
achieved in most of the patients studied (46/109); the ad-
vance occurred in 36 patients; the partial metabolic re-
sponse was achieved in 20 patients, and the complete
metabolic response - in 11 patients.

Our study had some restrictions: analysis was held ret-
rospectively; there was no follow-up of the patients to
correlate our results with patients’ survival. A multi-cen-
ter study and the cooperation of research groups may be
needed to recruit more lymphoma patients in the study
and achieve more accurate results.

Conclusion: According to the PET/CT data, in lympho-
ma treatment, process stabilization was achieved in 38.5%
of cases; the advance has occurred in 33.03%; the partial
metabolic response was achieved in 18.35%, and com-
plete response — in 10.09% of cases.

PET/CT is the method of choice for evaluating the ef-
fectiveness of lymphoma treatment compared to other
radiological techniques. PET/CT is based on determining
metabolic treatment response, not only on size indicators.
It plays an essential role in different stages of lymphoma
treatment, providing new opportunities for personalized
treatment.
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TYXKbIPBIM

JUMOPOMAJAPABI EMJAEY TUIMAIJITTH BAFAJTAYJAAFBI II?T/KT
IO.T. Jayvimosa', JK.JK. Konowioaii', JK.K. JKaxenosa', JK.M.Amankynos'?, C.C. Baiizynosa’

1«C.[. ActheHamnsipoB aTbiHaarbl Kasak ynTTblk MeAnLMHA yHUBEpeuTeTi», AnMaThl k., KasakcTtaH Pecnybnukace;
2«Ka3ak OHKOMOrWSt 3XaHe paaMonorust FbinbIMU-3epTTey MHCTUTYTHI» AK, Anmars! k., KasakctaH Pecnybnukacs!

Ozexminizi: [I9T/KT 18F-FDG Oencenoi scunakmanyblmMer cunammaiamsii IuM@omacst 6ap HayKacmapoa OUaZHOCIMUKAIbIK aleOPUMMHIH KY-
pamoac 6enicine atinandvl. Jlumgomanapoviy 6enzini 6ip mypnepimen ayvipamoin naykacmapoa IIDT/KT scozapul dapedicedei OuazHoCmuKa, camuiCbli
AHBIKMAY, CamviCbIH Kalma anbIKmay, emoey muiMoinicin bazanay jdcane nayueHmmi 00aH api 6ackapy makmukacolH AHbIKMAy Yulin 20iCmi KITUHUKAIbIK
madicipubede muimoi naoaNaHyea MyMKIHOIK Oepeoi.

Maxcamor: Jlumpomanapowr emoeyoiy muimoinicin 6azanayoa IIDT/KT mymxindikmepin bazanay.

Mamepuanoap men macindep: wmgpoma ouaznoswl pacmanear 109 nayuenmre 18F-FDG [IDT/KT 3epmmeynepiniy Oepekmepine pempocnex-
muemi manoay sxcypeizinoi. [IIT/KT sepmmeynepi «Kazax onkonoaus scane paouonozusi uncmumymoly AK (Anmamol, Kazakeman) 6azaceinoa « Opxyn
Meoukany I[IDT/KT opmanvieeinoa Heypeiziioi.

Hamuorcenep: JTumgomanapowr enoeyoiny muimoinicin 6azanayoa [IT/KT oepexmepi botvinwa 38,5% scazoaiioa npoyecmiy mypaxmanysina Koi
orcemkizinoi, 33,03% arcazoaiioa npoepeccus, 18,35% acazoarioa iwinapa memabonuxansix xcayan, monsix xeayan 10,09% oscagoaiioa Kon Hcemkizinoi.

Kopvimuinowi: I[IDT/KT backa paduonocusiibli 20icmepmeH CanblCmblpeaHoad IumMpomansl emoeyoiy muimoLiiein bazanayoviy mayoay 20ici Oonwin
mabwLIadbl, OUMKeHI 01l MeK OuUeMOIK KopcemKiumep OOUbIHULA 2aHA emec, eMoeyee MemabOIUKANbIK JHCAYANMbL AHLIKMAY2A He2I30€12eH JICIHE TUM-
homanvt emoeyoin apmypni Kezenoepinoe ManybI30bl PO AMKAPAOblL HCIHE JceKe emoey2e 6agblmmanan Kaoamowl 6inipeoi.

Tyitinoi co30ep: nosumpoHObI-oMUCCUsTbIK, Komnblomepiik movozpagus, 'SF-DIT, aumgpoma, emoey muimoiniai.

AHHOTAIUSA

IID9T/KT B OHEHKE DOPEKTUBHOCTU JEYHEHUA ITNMO®OM
IO.T. Jlayvimosa, K.7K. Konowvioair', K.K. JKaxenosa', JK.M.Amanxynos'?, C.C. Baiizynosa'

'HAO «Kazaxckuit HaumoHanbHbI MeauumrHckuin yHusepenteT umenn C.[0. AcdeHansiposay, Anmatsl, Pecnybnmka Kasaxcran,
*AO «Kasaxckui Hay4HO-1CCTIe[OBATENBCKHIA UHCTUTYT OHKOMOMM 1 paguonoruiy, Anmarsl, Pecnybrinka Kasaxcran

Axmyanvnocmo: [I9T/KT cmana neomwvemnemorl 4acmupio OUASHOCMUYECKO20 AN2OPUMMA Y NAYUEHMOS8 TUMPOMAMU, KOMOpble Xapakme-
puzyromesi akmughviym Hakonnenuem 18F-@DJI" Boicokas mounocme [IDT/KT y nayuenmos ¢ Hekomopwimu munamu 1umgpom nosseoinsem sghgex-
MUBHO UCNONBL306AMb MEMOO 8 KAUHUYECKOU NPAKMuUKe 05l OUASHOCIUKU, CIMAOUPOSAHUs], PECMAOUPOBANUSsL, OYEHKU dhpexmusHocmu nevenust u
onpeoenenus danbHelwel MmaKmuKu 6e0eHs NayueHmd.

ILenv uccneoosanus — oyenums sosmoxcnocmu IIIT/KT 6 oyenke s¢pghexmuernocmu neverus aumgom.

Mamepuanst u memoowt: npogeder pempocnexmugnuiii ananusz oannvix IHIT/KT uccredosanuii ¢ 18F-@AT, 109 nayuenmos ¢ éepughuyu-
posannvim Ouaznozom aumpoma. IIIT/KT uccredosanus nposedens 6 yenmpe IIIT/KT « Opxyn Meouxany na 6asze AO «Kaszaxcxuii uncmuniym
oHKonozuu u paouonozuuy (Aimamol, Kazaxcmarn,).

Pesynomamaur: [lo oannvim II9T/KT, npu nevenuu numgpom cmaburuzayus npoyecca ovina oocmuenyma 6 38,5% cyuaes, npocpeccuposanue —
6 33,03%, uacmuunoeiti memabonuueckuii omgem— 6 18,35%, noanviti omeem — 6 10,09% ciyuaes.

3axniouenue: I[IDT/KT sensemcst memooom 6b160pa Oist OYeHKU IPPeKmusHoCmu edenus IUM@POM 68 CPAGHEHUU ¢ OPY2UMU PAOUOTOSUYECKU-
MU MEMOOamu, max Kak OCHOBbLBACMCS HA ONPedesleHUU MemaboIU1ecKo20 Omeema Ha JedeHue, a He MOAbKO Ha PA3MepHbIX NOKA3AMENSX, U uepd-
en 8adCHYI0 POllb HA PAZIUYHBIX IMANAX JIeYeHUS TUMPOM NPEOCMAssa COO0U HOBblE BO3MONICHOCMU HA NYMU K NEPCOHATUIUPOBAHHOMY TeUEeHUIO.

Knrouesvie cnosa: nosumponHo-smuccuonnas komnvlomephas momozpagus, 'SF-QII, aumgoma, s¢ppexmugrocms aeuenus.
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