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Pesome

Beegenue. [uddysHan B-kpynHokneTouHas immpoma (ABKK/) aensetca Hambonee pacnpoCcTpaHEHHbIM TUMOM HEXOAMKKUHCKOM IMMQOMBI. B Ha-
cTofilee BpeMA CTaHAaPTHbIM METOA0M OLIEHKM MaLMEHTOB Ha PaHHMX CTaAMAX ANAarHOCTMKM paKa B OHKO/IOTMYeCKMX LieHTpax r. Meluxes apnsetca
KoMrbloTepHas ToMorpadusa (KT), rucTonaronornyeckoe UccieAoBaHve o6pasLoB TKaHu, B3ATME 06pasLa KOCTHOTO MO3ra U LiUTOIOrMYECKUe UC-
cnepoBaHusA. Bce 3Tn nccneaoBaHms TpebyloT BpeMeHM M 3HauMTeNbHbIX GUHAHCOBbLIX 3aTpaT. CieAyeT OTMETUTD, YTO Ha JjaHHbIli MOMEHT Hanbosiee
pPeKoMeHAyeMbIM MOAXOAOM K onpezesieHunio ctagum anmeomsl aeasetca MIT-KT ¢ DAT, koTopsblili codeTaeT B cebe MCMO/b30BaHWE MEYEHOM [/IH0KO3bl
1 KT-ckaHMpoBaHUA 1 aBseTcA 60/1ee TOYHOM anbTepHATMBOMN. Llesb HacTosALLero nccnef0BaHUA 3aKN04AETCA B U3YyHeHUM BO3MOXHOCTeW M3T-KT
¢ /Il KaK MHCTPYMeHTa MarHOCTUKM BbICOKO3/10Ka4eCTBeHHOM MMpoMbl. MeToapl. B HacTosALieM ncce,0BaHNN OLLEHUBAIN NaLMEHTOB C pas/iny-
HbiMu Tunamm IBKKJ, koTopebie npowwiv M3T-KT-ckanmposatue ¢ /I Ans onpeaenequns ctagum 3abosesanus B 60bHWLe Pasasu (r. Mewwuxeg, MipaH)
B nepuog c 2017 no 2021 rogbl. Cobrpanu HEO6XOANMYIO KJMHMYECKYIO U MapakAvHUYecKyto MHGOpMaLMio, BKAOYas MHOpMaLMIO O CTagmm 3a-
60/1eBaHVA, IOKaN3aLMM OMYXO/IN Ha MOMEHT MOCTAHOBKM AMarHo3a, pesy/ibTaTax MMMYHOTMCTOXMMUYECKOTrO UCCeJ0BaHNA U OTBETE Ha /leyeHue.
Kpome Toro, oueHunBanu pesynbtaThl [N3T-ckaHnpoBanus ¢ O/, BkAOYas pacnpoCcTpaHEHHOCTb NpoLecca U MeTaboIMYECKYHO aKTUBHOCTb OMyX0/u
[0 Havana 1eveHuns, NaToIorMYeCKMe XapakTePUCTMKM OMYXO/W, KNIMHUYECKOE NOBEAEHME U OTBET Ha JIeyeHue: YacToTy oteeta (HO), BbiKMBaeMOCTb
6e3 npusHakoB 3abonesaHus (BB3) u obuwyto BbhkuBaeMocTb (OB) naumeHToB. CTeneHb arpeccMBHOCTM B HACTOSALLEM UCC/I@A0BAHUM KNaccuduLmpo-
Bas/IM M0 MOPHONOrMYECKUM XapaKTePUCTUKaM U pe3yibTaTaM UMMYHOTrMCTOXMMUYECKOrO OKpaluMBaHMsA, MPOFHOCTUYECKUM paKTopaM, KNMHNYeCKon
KapTWHe 1 OTBETY Ha /leyeHne. [lna aHanunsa AaHHbIX CNO/b30Bav NaKeT nporpamm SPSS, a yposeHb 3HauMMoCTu cocTaenan p <0,05. PesyabTathl.
Pe3y/ibTaTbl CpaBHEHUs ABYX FPYMM MALMEHTOB C MMCTONOMMYECKN MOATBEPXKAEHHOM BbICOKO3/10Ka4eCTBEHHOW OMyXo/ibto (N = 12) 1 HeyTOYHEHHOM
onyxobto (n = 14) NoKasanu, 4TO MaKCUMasibHble 3HaYeHUs CTaHAAPTU3MPOBAHHOIO YPOBHSA HakonneHus (SUVmax) y nauueHTOB € arpeccBHOM
numdomoii coctasunm 27,5 + 15,6 (MeAI/IaHa: 25,6), a y nauMeHToB C HeyTOYHeHHOM nnMdpomoii — 15,4 + 9,8 (Me,qMaHa: 14,4) (p =0,01). O6was Bbi-
YKMBAEMOCTb NaLMeHTOB C arpeccuBHol ¢popMoii coctasmna 10 MecsLeB, a NaLMeHTOB C HearpeccuBHoM popmoii — 24 Mecaua (p = 0,002). Kpome Toro,
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3HayeHve SUVmax, paBHoe 21,1, UMes1o YyBCTBUTENBHOCTb U CrelndUIYHOCTb 66 % 1 72 % COOTBETCTBEHHO ANA AnddepeHLmaL M arpeccuBHbIX U He-
arpeccuBHbiX popM onyxosin. 3akntoyeHue. PesyibTaTel nokasanu, 4to MIT-KT u G MoXKeT B 3HAUNTENbHON CTeneHn cnocobcTBoBaTh AnddepeH-
LMaLMM arpecCMBHBIX 1 HearpeccmBHbIX pOPM IMMGOMBI, MOCKO/IbKY MOBbILLEHWE METABOIMYECKOI aKTMBHOCTM (SUVmax) 3a4acTyto CBUAETEIbCTBYET
06 arpeccrBHOM npouecce.

KnroyeBbie cnoBa: [|BKK/I, sbicokoznoxkadecmseHHas B-kpynHoknemoyras numgoma, [3T-KT-ckaHuposaHue, azpeccusHas AUMPoma, ucxod

BnaropapHocTb
WccnepoBaTenm xotenm 6bl BblpasuTb 61arofapHOCTb MPOPEKTOPY MO UCC/eA0BaTEe/IbCKON paboTe YHMBEpCUTETA MEANLIMHCKUX HAyK I. Meluxes v oT-
Aeny KAVHUYeCKUX UCCef0BaHMi 60nbHULbI [aeM 3a cogelicTBMUE B peannsaLmm npoekTa

KoH}pAMKT HTepecos
ABTOPbI 3asBNIAIIOT, YTO faHHan paboTa, e€ TeMa, NpejMeT 1 Co/iepaHne He 3aTparnBaloT KOHKYPUPYIOLLMX MHTEpPecoB

NHdopmaumsa o puHaHCMpoBaHUM

Hacrosuiee nccneposanue «Msyyenve poan NIT-KT ¢ AT B BbIABAEHNN BbICOKO3/10Ka4eCTBEHHO A1 dY3HOIN B-KPYNHOKNETOUHON IMMPOMBI» OC-
HOBaHO Ha /JOKTOPCKOMN AUCCepTaLum B YHBEPCUTETE MEAMLIMHCKMX Hayk . Melxe v Noayunno ¢UHaHCOBYIO MOAAEPKKY NPOPeKTopa Mo uccse-
A0BaTe/IbCKOW M TeXHOIOrnYecKoii paboTte YHMBEpCUTETa MEAULIMHCKMX HayK . Mewxes. OHaKO YHMBEPCUTET He MPUHMMan y4acTue B pa3paboTke,
NpOBeAEHNN NN HaNUCaHUM 3TON CTaTby.

CooTBeTCTBME npuvHLUMNaMm 3TUKU

MccnepoBanmne 0406peHO permoHanbHbIM STUMECKUMM KOMUTETOM YHUBEpCUTETa MeAULIMHCKKX Hayk . Meluxeg, kog IR MUMS MEDICAL.REC.1401.523.
MocKonbKy B MCCneA0BaHNM CMO/Ib30BaNACh NNLWb MEAMLMHCKAA AOKYMEHTaLMA NaLMeHTOB, a GaKTUYeCKMe BMellaTeIbCTBa He BbINO/IHANCD, 3TUYe-
CKUI KOMUTET OTMeHUN TpeboBaHMe Mo NOTyHeHUI0 MMCbMEHHOrO UHOPMUPOBAHHOTO COr1ACKA.
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Abstract

Introduction. Diffuse B-cell lymphoma (DLBCL) is the most common type of non-Hodgkin's lymphoma. Currently, the standard method for evaluating
patients at the initial stages of cancer diagnosis in Mashhad oncology centers involves computed tomography scans (CT scans), histopathological
evaluation of tissue, bone marrow sampling, and cytogenetic studies, all of which are time-consuming and costly. It is worth mentioning that at
present, the most recommended approach for determining lymphoma staging is the FDG-PET/CT scan, which combines labeled glucose with CT scan
and offers a more accurate alternative. The objective of this study is to explore the potential of FDG-PET/CT scan as a tool for detecting high-grade
lymphoma. Methods. In this study, patients with different types of DLBCL who underwent FDG-PET Scan for staging at Razavi Hospital, Mashhad,
Iran between 2017 and 2021 were examined. The necessary clinical and paraclinical information, including the stage of the disease, the involved site
at the time of diagnosis, the result of immunohistochemical examination, and the response to treatment were collected. FDG-PET Scan information
including the extent of involvement and metabolic activity of the tumor before the start of treatment, pathological characteristics of the tumor,
clinical behavior, and response to treatment in the form of response rate (RR), disease-free survival (DFS) and overall survival (OS) of the patients. Was
also investigated. Aggressive histology in the present study was classified based on morphological characteristics and immunohistochemical staining,
prognostic indicators, clinical behavior and response to treatment. Data were analyzed using SPSS software at a significance level of p<0.05. Results.
Comparing the two groups of patients with high grade histology (n=12) and NOS (n=14), the results showed that SUV max values in patients with
aggressive lymphoma were 27.5 + 15.6 (median 25.6) and in patients with NOS lymphoma was 15.4 + 9.8 (median 14.4) (p=0.01). The overall survival
of patients in the aggressive group was 10 months and in the non-aggressive group was 24 months (p=0.002). Also, the cut — off -point of 21.1 for
SUV max has a sensitivity of 66 % and a specificity of 72 % in differentiating aggressive from non-aggressive types. Conclusion. The results revealed
that FDG PET CT Scan can provide valuable insights into differentiating lymphomas with a more aggressive type from their usual types, as those with
heightened metabolic activity (SUVmax) are often indicative of aggressive behaviors.

Key words: DLBCL, High-Grade B-Cell Lymphoma, PETCT SCAN, Aggressive Lymphoma, outcome
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What is new?

Due to the remarkable superiority of fluorodeoxyglucose (FDG)-positron emission tomography (PET) for its superior sensitivity in diagnosing
lymphatic and extra-lymphatic involvements, Lymphoma plays a significant role in staging patients with DLBCL. Histopathological evaluation of
the involved tissue and bone marrow as well as cytogenetic evaluations are the conventional approaches in the examination of patients in their early
diagnosis. The diagnosis and staging of this disease require a significant amount of time and resources. Moreover, the aggressive nature of these of
these methods and the situation in Iran may impose restrictions on their use. Therefore, this study was carried out to examine the potential impact
of FDG PET CT Scan in identifying the types of diffuse B-cell lymphoma with a high level of malignancy and differentiating it from less aggressive
types. It needs to be kept in mind that the reliability of visual and quantitative response assessment can be impaired by inconsistent PET scanning
protocols and image reconstruction methods. Even though standardization is still lacking, quantitative FDG-PET has the potential to substantially
improve prognostication in lymphoma. Over recent years, PET using FDG has brought many advances in the diagnosis and treatment of lymphoma
patients.

What is important?
The study suggests using FDG PET CT Scan alongside morphological investigations and pathological immunophenotyping during standard staging
to identify patients who may benefit from cytogenetic testing. This is particularly important in our country where access to such testing is limited.

FDG — Fluorodeoxyglucose, PET — Positron emission, CT scan — Computed tomography scans, DLBCL — Diffuse large B cell lymphoma, RR —
Response rate, DFS — Disease-free survival, OS — Overall survival, CHOP — Chemotherapy regimen used in the treatment of non-Hodgkin lymphoma,
IPI — International Prognostic Index, CNS — Central nervous system, SUV — Standardized Uptake Values, DFS — Disease-free survival, BCL2 — B-cell
lymphoma 2, BCL6 — B-cell lymphoma 6, BNHL — B-cell non-Hodgkin lymphoma, NCSS — Number Cruncher Statistical Systems, ROC — Receiver

operating characteristic, AUC — Area Under the Curve

Introduction

Diffuse large B cell lymphoma (DLBCL) is the most
common histological subtype of non-Hodgkin’s lym-
phoma; it accounts for 30-40 % of all newly diagnosed
cases [1]. The standard frontline treatment for patients
with DLBCL is to use six cycles of chemotherapy regi-
men that includes cyclophosphamide, doxorubicin,
vincristine and prednisone along with the monoclonal
antibody rituximab (R-CHOP) [2]. However, unlike
the early stages of the disease where treatment could
be limited to fewer sessions of chemoimmunotherapy
with or without radiotherapy, based on the Interna-
tional Prognostic Index (IPI) definition, high-risk
advanced DLBCL, may require intensified treatment
including prophylactic treatment of the central nervous
system (CNS) [3, 4]. Despite significant advances in the
management of this malignancy, the rate of complete
recovery is still lower than in Hodgkin’s lymphoma,
and about one-third of all patients relapse after the
first-line treatment [5]. Due to the remarkable superi-
ority of fluorodeoxyglucose (FDG)-positron emission
tomography (PET) for its superior sensitivity in diag-
nosing lymphatic and extra-lymphatic involvements,
Lymphoma plays a significant role in staging patients
with DLBCL [6]. In addition, several international clin-
ical trials have investigated the role of FDG-PET CT in
the early stages of treatment for differentiating patients
needing therapy intensification from good respond-
ers, i.e., candidates for de-escalation of therapy [7-11].
Histopathological evaluation of the involved tissue and
bone marrow as well as cytogenetic evaluations are the
conventional approaches in the examination of patients
in their early diagnosis.

According to the aforementioned measures, the diag-
nosis and staging of this disease requires a significant
amount of time and resources. Moreover, the aggressive
nature of these of these methods and the situation in
Iran may impose restrictions on their use. Therefore, this
study was carried out to examine the potential impact
of FDG PET CT Scan in identifying the types of diffuse
B-cell lymphoma with a high level of malignancy and
differentiating it from less aggressive types.

Material and Method

This pilot study retrospectively analyzed the files
from 2017 to 2021 in the nuclear medicine department
of Razavi Hospital in Mashhad, Iran. It was approved by
the Regional Ethics Committee of Mashhad University
of Medical Sciences with code IRMUMS.MEDICAL.
REC.1401.523. Based on information from the hematol-
ogy and oncology departments of Qaem and Imam Reza
hospitals, as well as private clinics, The files of patients
aged 15 to 65 diagnosed with diffuse B cell lymphoma
through morphological and immunohistochemical test-
ing were included in the study, all of whom were sched-
uled to undergo an FDG-PET/CT scan prior to receiving
treatment.

Really, in a retrospective study, a sample is selected
and the researcher looks back at the history of the mem-
bers of this sample. Furthermore, in a retrospective
study, data is readily available for collection and analysis,
requiring a smaller research team and fewer resources.
However, this was a limitation of this study mentioned in
and future studies are recommended to use prospective
approaches.
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We conducted the present study to track the survival
of patients with diffuse large B-cell lymphoma. For the
follow up, the aftercare protocol involved referencing
the disease details documented in medical records from
clinics and hospitals, along with input from the attend-
ing physician which included a period of 4 months to
3 years, they were only contacted solely to ascertain
whether they were alive or dead.

Patients were excluded if they had incomplete infor-
mation, heart failure, poor performance status (ECOG
PS >= 2), or a history of other hematological or solid
organ malignancies. The response rate was determined
by the patient’s state of complete response, partial
response, stable disease, or progressive disease.

A complete response indicates that treatment has
fully resolved the disease and there is no evidence of
disease in any of the primary sites on imaging. A par-
tial response is when the affected areas have decreased by
over 20 % compared to their original size with the same
initial imaging modality. Progressive disease is when
new lesions appear or previous lesions increase in size
by over 20 %. Stable disease refers to any other condition.
If a patient with lymphoma does not achieve a complete
response at the end of treatment, it is considered treat-
ment failure and disease resistance, and the next line of
treatment should be pursued. PET information, includ-
ing SUV, is used to evaluate the pathological character-
istics of the tumor and treatment responses in terms of
primary response, DFS, and OS.

Patients who exhibit early resistance to chemother-
apy, experience relapse within six months, or have an
advanced and widespread disease that affects non-lym-
phatic organs such as the central nervous system, liver,
or bone marrow, are classified as high-grade B-cell lym-
phoma. This includes those who were in stage 4 of the
disease from the start, had a high proliferation index
(Ki67), or had previously expressed MYC, BCL2, or
BCL6 genes (i.e. double/triple expressors). Their SUV
levels were compared to those of other types of DLBCL
without aggressive features. High-grade B-cell lympho-
mas are traditionally composed of Double HIT, Double
Expressor, Burkitt, and Burkitt-like lymphomas.

These cases all had similar characteristics, such as
a high mitosis rate (Ki67 cell proliferation index above
80-90 %), advanced stage at diagnosis, initial involve-
ment of the central nervous system, rapid progression,
numerous clinical symptoms, poor treatment response,
quick relapse, and a high mortality rate. These traits dis-
tinguish DLBCL-NOS types from high-grade B-cell lym-
phoma cases in this study.

Recent evidence indicates that double hit and double
expressor classifications, along with the previously men-
tioned pathological and genetic traits, share similar clini-
cal characteristics, including resistance to standard treat-
ment, early recurrence, high mortality, initial 4th stage
disease, high risk of central nervous system involvement,
and a high proliferation index [12].

In this study, clinical criteria and morphological
characteristics in microscopic examination and immu-
nohistochemical staining were used in pathology evalua-
tion as screening criteria for high grade lymphoma. Due
to the high costs of gene rearrangement tests, which are
not standard practice even for hospitalized patients in
our current economic state, they were not included in
this study.

The sample size was estimated based on research
by Ngeow et al [13], where SUV max measurements
from PET scans were used to distinguish between
normal B-NHL types and aggressive B-cell lymphoma
types. In that study, the area under the curve (AUC)
was reported to be 0.81. With alpha at 0.05 and beta at
0.2, and using NCSS (PASS11) software, the minimum
sample size was calculated to be 12 people in each group
(aggressive and normal).

As this was a pilot study, only a limited number of
patients were included. It is north Worthing that the pres-
ent study is the first step of the entire research protocol
and is often a smaller-sized study assisting in planning
and modification of the main study. More specifically,
in large-scale clinical studies, the pilot or small-scale
study often precedes the main trial to analyze its validity.
Researchers had a strong desire to include the data col-
lected from the pilot study into the main study because
this allows the researchers to reduce both the number of
participants required for the study and the duration of
the study. However, this is only allowed in an internal
pilot study. Finally, this was one of the main limitations
of this study that was discussed in the discussion sec-
tion. Furthermore, another limitation was that Since the
number of events in this study did not reach the level
required for Cox regression analysis, we did not perform
this analysis [14].

The nuclear medicine department at Razavi Hospital
being the exclusive provider of FDG-PET/CT scans in
the eastern region of Iran, enabled us to attain a suffi-
cient sample size. Consequently, all patients were exam-
ined through a census method during the specified time
period.

After assessing the normality distribution of the data
using the Kolmogorov Smirnov test, we applied the stu-
dent’s t-test (or Mann-Whitney) to compare continuous
data, and the Chi-square test (or Fisher’s exact test) to
analyze qualitative data. Additionally, we examined the
survival of patients using the Log Rank Test and Kaplan-
Meier estimator.

Using the ROC curve, the cut point for SUV max
(obtained from PET scan) was established after segre-
gating patients into two groups based on their pathol-
ogy data — aggressive and normal. SPSS software was
employed to conduct statistical analysis, with a signifi-
cance level of p <0.05 set for all analyses. It is accepted
as a rule of thumb that a minimum of 10 events per vari-
able is needed for Cox regression analysis. As in current
research the number of events (mortality) did not reach
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the desired level (10 events), we did not perform the Cox
regression model.

The interpretation of the ROC curve results is as fol-
lows [15]:

AUC equal to 0.5: The approach used cannot dis-
tinguish between two groups (i.e., ability to diagnose
patients with and without the disease or condition based
on the test).

AUC Between 0.7 and 0.8: The approach used dem-
onstrates acceptable validity in distinguishing between
two conditions.

AUC Between 0.8 and 0.9: The approach used dem-
onstrates excellent validity in distinguishing between
two conditions.

AUC more than 0.9: The approach used demonstrates
outstanding validity in distinguishing between two
conditions.

Results

Out of 59 patients examined, 26 were eligible for
the study. The mean age of the subjects was 55.6 *
13.6 years, with the youngest aged 26 and the oldest 75.
The majority of subjects were male, comprising 19 indi-
viduals (73.1%). Additionally, 34.6 % (9 people) had a
history of comorbidity upon diagnosis. The distribu-
tion of patients by disease stage was as follows: stage
three (10 individuals, 38.5%), stage two (7 individuals,
26.9 %), stage four (5 individuals, 19.2 %), and stage one
(4 individuals, 15.4%). According to the International
Prognostic Index, a significant number of individuals fell
into subgroups Low-intermediate risk (10 individuals,
38.5%), High-intermediate risk (7 individuals, 26.9 %),
and stage four (5 individuals, 19.2%). A non-aggressive
disease subgroup was reported in 14 patients (53.8 %),
while 12 patients (46.2%) exhibited aggressive behav-
ior and histology. Recurrence was observed in 1 patient
(3.8%) and 7 patients (26.9 %) experienced death. It is
worth noting that all cases of death and recurrence were
recorded in the group of patients with aggressive disease
(Table 1).

In Figure 1, the SUV__ variable with AUC=0.79 (95 %
CI 0.61-0.96) demonstrated acceptable validity in distin-
guishing patients with aggressive lymphoma from NOS
subtype (p=0.012). Additionally, the cut point of 21.1 for
SUV_ vielded a sensitivity of 66 % and a specificity of
72% in distinguishing aggressive from non-aggressive
types.

Comparing patients with the aggressive and NOS
subtypes, the results indicated that the mean age of the
patients was 60.3 £ 11.1 years (median 60.5 years) and
51.6 £ 14.6 years (median 54 years), respectively. The
observed difference was not found to be significant
(p=0.1).

The values of SUV__in patients with invasive histol-
ogy were 27.5 + 15.6 (mean 25.6) and in patients with
NOS histology were 15.4 + 9.8 (mean 14.4), the observed

Table 1. Demographic characteristics of patients

Variable Frequency | Percentage
Male 19 73.1
Sex
Female 7 26.9
History of Yes 17 65.4
comorbidity™ No 9 34.6
1 4 15.4
2 7 26.9
Disease Stage
3 10 38.5
4 5 19.2
Low risk 3 11.5
International 1 5yintermediate risk 10 38.5
Prognostic
Index High-intermediate risk 7 26.9
High risk 6 231
Behavior Aggressive 12 46.2
group Non-aggressive 14 53.8

Note. **The current study identified aggressive histology as the diagnosis of Burkitt’s
lymphoma, unclassifiable Burkitt-like lymphoma with a high mitosis rate (Ki67 cell
proliferation index above 80-90 %), advanced stage at diagnosis, CNS involvement from
the start, rapid progression, numerous clinical symptoms, poor treatment response,
and quick relapse.

ROC Curve
1.0
0.8
5, 067
=
2>
=
1]
c
[
(7}
0.4-1
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0.0 T T T T
0.0 0.2 0.4 0.6 0.8 1.0
1 - Specificity

Figure 1. ROC curve of SUV value in differentiating
aggressive from NOS subtype in DLBCL patients

difference It was statistically significant (p=0.01).
(Figure 2).

Based on the data in Figure3, patients in the aggres-
sive group had a median overall survival of 10 months,
which was significantly lower than the NOS group’s
overall survival of 24 months (p=0.002, log-rank test).
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Figure 2. Comparison of SUV. _in DLBCL patients with
aggressive and NOS subtype
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Figure 3. Comparison of overall survival of DLBCL
patients with aggressive and NOS subtype

Table 2. Comparison of Mortality Rates in DLBCL
patients based on Aggressive and NOS Histology

Aggressive NOS p-value
Dead 7(58.3) 0 0.001"
Relapsed 1(8.3) 0 0.4"
1 2(16.7) 2(14.3)
Disease 2 2(16.7) 5(35.7) o
Stage 3 5(41.7) 5(35.7) ’
4 3(25) 3(14.3)
Low risk 0 3(21.4)
Low-interme-
International diate risk 5(41.7) 5(35.7)
Prognostic - 0.3"
Index High-interme-
diate risk 4(33.3) 3(21.4)
High risk 3(25) 3(21.4)

Note. *Fisher’s exact test
** Mann-Whitney

Unfortunately, due to only one recorded case of recur-
rence, a disease-free survival analysis could not be
performed.

This study found a notable disparity in mortality rates
between patients with aggressive and NOS histology. The
former had a mortality rate of 58.3 %, while the latter had
a rate of 0% (p=0.001) (Table 2).

Overall survival was compared by grouping patients
based on their SUV__ values (less than 21 vs. equal to or
greater than 21.1). The analysis showed no significant dif-
ference in survival between the two groups (24 months
versus 15 months; log-rank test (p=0.6)). The study’s
small sample size may have hindered the recognition of a
substantial difference, despite the evident contrast in the
survival rates between the two groups.

Discussion

Recent cytogenetic studies have shown that diffuse
large B cell lymphoma is not a uniform disease, consist-
ing of different subgroups [16, 17]. Aggressive behav-
ior in specific subgroups can lead to the early involve-
ment of non-lymphatic organs in the diagnosis process.
The core principle of the cytogenetic investigations
mentioned above involves the examination of MYC,
BLC6, and BLC6 gene rearrangements. As a result,
90 % of B-cell lymphomas are classified as non-germi-
nal center (NGC) or activated B cell (ABC) subtypes,
associated with worse outcomes and are rarely DH,
while the remaining 10 % are classified as GCB, with
better outcomes and include double expressor (DE) and
double hit (DH) cases. Despite the unreliability of ITHC
results for patient classification, access to cytogenetic
evaluations in Mashhad is limited due to expensive
costs, leading to most patients receiving monotonous
treatment without consideration for specific subgroups.
Meanwhile, following the European Society of Medi-
cal Oncology (ESMO) guideline and with a focus on
resource conservation, patients with B-cell lymphoma
are first screened with IHC, then their results are con-
firmed through FISH and NGS. With the increasing use
of PET/CT scans for lymphoma patients, this research
explores its effectiveness in identifying diverse forms of
diffuse large B-cell lymphoma, with higher aggressive
behavior compared to conventional ones. Additionally,
as a functional imaging method, PET can also show
tumoral cell activity.

The study demonstrates that FDG-PET/CT scans
effectively distinguish between aggressive and non-
aggressive lymphomas. Aggressive lymphomas exhibit
higher metabolic activity and SUV__, with a determined
cut-off point of 21.1 MBq/g for differentiating aggressive
histology from normal histology. Additionally, research
by Kuker et al. (2023)[18] and Zhou et al. (2016)[19]
supports the prognostic value of FDG-PET/CT scans,
particularly in predicting overall and disease-free sur-
vival in patients with DLBCL. These findings highlight
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the significance of metabolic activity and SUV_
nostic indicators in lymphoma patients.

Zhao et al. (2021) studied 87 DLBCL patients who
had FDG PET/CT scans before treatment. Their findings
indicated that increased metabolic activity is linked to
worse outcomes for patients treated with the R-CHOP
regimen, and tumor metabolic volume independently
predicts prognosis in this patient group [20].

Consistent with our findings, other studies, includ-
ing those by Esfahani et al. (2013) [21], Xie et al. (2016)
[22], and Shagera et al. (2019) [23], in various patient
populations with lymphoma have reported similar
results regarding the relationship between metabolic
activity and patient survival. It seems that higher meta-
bolic activity and volume in patients are associated with
worse outcomes compared to those with lower levels.
Evidence from a meta-analysis of 13 DLBCL studies
[24]and a large phase III clinical trial (registration code
NCTO01287741) in the US Clinical Trials Registry [25]
supports this conclusion.

In comparing patients with aggressive and NOS his-
tology, this study found that histology type has no signif-
icant relationship with disease stage at diagnosis and IPI.
However, patients with aggressive histology experience
poorer median survival and higher mortality, consistent
with the findings of numerous other studies.

Several investigations have explored the impact of
aggressive histologies (double and triple HIT DLBCL)
on the prognosis and treatment efficacy of DLBCL
patients. Barrans et al. (2010) examined 303 newly diag-
nosed DLBCL patients, most of whom received R-CHOP
therapy. The results revealed that being diagnosed with
double-hit or triple-hit DLBCL is associated with a
higher likelihood of GCB and a lower survival rate com-
pared to cases without rearrangements but with a higher
IPI score [26]. Another study by the British Columbia
Cancer Agency (BCCA) followed 135 DLBCL patients
treated with R-CHOP, showing poor outcomes in cases
with aggressive histologies [27].

Our research supports previous studies and provides
strong evidence that DLBCL is not a homogeneous dis-
ease, requiring precise cytogenetic and histopathological
assessment for accurate diagnosis and treatment. Our
study also suggests poorer overall survival in patients
with increased metabolic activity, although this was not
statistically significant. This study is one of the first to
investigate the role of lymphoma metabolic activity in
determining the invasion rate of malignant lesions in
Iran, with a significant sample size. However, the study
had limitations, particularly the retrospective approach.
Additionally, the limited availability of complete cyto-
genetic evaluation, specifically FISH analysis for MYC,
BCL2, and BCL6 gene rearrangements, was another
constraint.

The findings may be less generalizable if there are
some double expressors in the less aggressive cat-
egory, given the clinical criteria used for classification.

., as prog-

Moreover, as there was only one recorded case of recur-
rence, we could not perform DFS analysis.

The population studied in this research was highly
heterogeneous, including Burkitt’s lymphoma patients
and those with double or triple DLBCL, which may lead
to varying outcomes. Considering that Diffuse Large
B-Cell Lymphoma is a broad subset of non-Hodgkin’s
lymphoma, here, we made an effort to ensure that every
patient belonged to the Diffuse Large B-Cell Lymphoma
subgroup, in order for heterogeneity not to negatively
impact the interpretation of the results. Really, Heteroge-
neity can indicate differences within individual samples,
between samples, and between experimental results in a
meta-analysis.

These patients were diagnosed at a younger age and
underwent more intense treatment, potentially skewing
the overall results of the study. The SUVmax results were
not compared based on cytogenetic evaluation, suggest-
ing that reported SUVmax values may be affected if this
evaluation is completed. Future studies should assess the
expression levels of MYC proteins, BLC6, and BLC2 in
patients to understand their correlation with SUVmax
and disease prognosis. Additionally, if financial condi-
tions allow, genetic modifications of these proteins can
be assessed using PCR. It is recommended that upcom-
ing research incorporates radiomics into the evaluation
of FDG-PET/CT scan images and explores the predictive
value of each individual feature.

Conclusion

The study involved 26 patients and found that
MBq/g = 21.1 SUV max with (95% CI 0.61 — 0.96)
AUC = 0.79 is a valid means of distinguishing between
aggressive and less aggressive DLBCL lymphoma
(p=0.012). As such, the study suggests using FDG PET
CT Scan alongside morphological investigations and
pathological immunophenotyping during standard stag-
ing to identify patients who may benefit from cytoge-
netic testing. This is particularly important in our coun-
try where access to such testing is limited.

Bknap aBTopoOB:

Bce aBTOpbI BHEC/IM CYLECTBEHHBIN BKaZ, B MOATOTOBKY paboTbl, Npoy/n
1 0406punn GuHaNbHYIO BEPCMIO CTaTbk nepes nybankaumen

Map3sue A3MyH: peLieH3npoBaHue 1 pejakTUpoBaHue

Moxammaz Moeiinn Hoge: KoHLenTyanusaums, HanvcaHme — repBoHa-
Ya/ibHbI YepHOBMK, GOPMa/bHbI aHaNn3, HanucaHue — peLieH3npoBa-
HMe 1 peAlaKTUpOBaHne

MapbsaM DMagsage: nporpaMMHoe obecrneyeHre, HanmcaHue — peLieH-
3MpOBaHNe 1 pefaKTMpOBaHMe

KampaH ApuaHa: MeTOA0/10ru1sA, HanMcaHWe — peLeH3MpoBaHue u pe-
flaKTUpoBaHue

Xabubonna [lagrap: KoHUeNnTyasM3aums, HanvcaHme — nepBOHavasib-
HbI1 YepHOBWK, HanMcaHe — peLieH31poBaHne 1 peAaKTUpoBaHue
Amuppesa XopocaHuu: nporpaMmMHoe obecneyeHuve, HanucaHne — pe-

LeH3MPOBaHME 1 PeAaKTUPOBaHUE
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SMpaH Ackapu: nporpaMMHoe obecreyeHue, HanMcaHne — peLieH3npo-
BaHMe 1 pelaKTMpoBaHue
diica Hasap: nporpaMMHoe obecneyeHue, HanMcaHMe — peLeH3npoBa-

HUe N peaakTupoBaHue
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