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Introduction Hodgkin lymphoma (HL) represents around ~10% of all cases

of lymphoid neoplasms. Although current risk-adapted and response based

treatment approaches can cure >90% of the children, treatment of relapsed/

resistant patients remains a challenge [1].

In the last years, a large body of evidence proved the functional involvement of

exosomes in cancer progression and spreading, induction of angiogenesis, as

well as in chemoresistance and immune response evasion during tumor deve-

lopment 2.

The aim of our study is to characterize miRNA in plasmatic exosomes of

pediatric HL patients, for the identification of new non-invasive biomarkers

and disease mechanisms, which might be used to improve diagnosis, treat-

ment and prognosis of the affected children.

Methods The study cohort included 36 HL patients treated according to Euro-

Net-PHL-C2 trial and 7 plasma samples from healthy donors (D) as controls.

Exosomes were isolated from 0.5 ml plasma at diagnosis by exoEasy Midi Kit

(Qiagen) and validated by Nanoparticle Tracking Analysis (NTA, Malvern Nano-

sight), Atomic Force Microscopy (ATM) and Western Blotting. Total exosomal

RNA was obtained using exoRNeasyMidi Kit (Qiagen) and sequencing libraries

were prepared from 10 ng RNA by using the NEBNext® Multiplex Small RNA

Library Prep Kit for Illumina® (New England Biolabs). RNA-seq analysis was per-

formed on an Illumina HiSeq 4000 with target depth of 15 M reads per sample.

RNA-seq data were analyzed using the software miR&moRe [3]. Differential

expression analyses were performed with DESeq2 [4].

Results Overall, >200 expressed miRNAs were identified. Comparing HL and D

exosome samples, 11 differentially expressed miRNAs were disclosed. When

patients were grouped based on Early Response Assessment (ERA), 15 miRNAs

differentially expressed were identified between patients with adequate and ina-

dequate response.

Conclusion Differentially expressed miRNAs will be prioritized based on their

functional significance in cancer and/or previous reports in lymphoid malig-

nancies. The most promising candidates will be validated by quantitative

real-time PCR in an extended cohort of both HL and D and functionally cha-

racterized by in vitro experiments.

These results are expected to provide insights on the role of exosomal miR-

NAs in HL disease aggressiveness and response to therapy.

References [1] Farruggia P, Puccio G, Sala A, Todesco A, Buffardi S, Gara-
venta A, Bottigliero G, Bianchi M, Zecca M, Locatelli F, Pession A, Pillon M,
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SET2 cells. Blood. 2012 Mar 29;119(13):e120–30.
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Introduction If two distinct lymphomas occur concurrently in a patient this is

named composite lymphoma. Such lymphomas often involve a classical Hodg-

kin lymphoma (HL) and a B cell-Non-Hodgkin lymphoma (B-NHL). In most

instances such composite lymphomas are clonally related and originate from a

common germinal center B cell, which can be detected by identical rearranged

immunoglobulin variable region genes. Several studies analysing selected can-

didate genes have identified shared as well as distinct transforming events in

single genes of clonally related composite lymphomas, indicating that the

malignant cells developed separately from a common precursor cell. Thus,

composite lymphomas are elegant models to study the multi-step transforma-

tion process in lymphomagenesis. Moreover, there is indication that even com-

posite or consecutive B- and T-cell lymphomas may share transforming events,

as somatic genetic lesions can be already detected in hematopoietic precursor

cells of lymphoma patients and elderly healthy individuals.

Methods We isolated lymphoma and non-tumor cells by microdissection

from several composite lymphomas involving HL and B-NHL as well as by

flow-cytometric cell sorting for two B- and T-cell-NHL combinations. For the

composite HL and B-NHL their rearranged immunoglobulin were amplified.

For all samples, whole exome sequencing was performed.

Results We analyzed composite lymphomas of HL combined with mantle cell

lymphoma, splenic marginal zone lymphoma or follicular lymphoma, and two

B- and T-cell-NHL combinations which included a plasma cell leukemia co-

occurring with an anaplastic large cell lymphoma and a chronic lymphatic leu-

kemia combined with a T-cell prolymphocytic leukemia. Analysis of the

immunoglobulin variable region genes of combined HL and B-NHL showed

that most HL were clonally related to the combined B-NHL. Whole exome

sequencing of the two lymphoma components and of non-tumor cells revea-

led that in each of the cases shared somatic mutations were present. All cases

also carried a substantial number of non-shared somatic mutations.

Conclusion Our preliminary evaluation of the whole exome sequencing data

indicates that in all cases analyzed by us, numerous shared as well as distinct

non-synonymous mutations are found. This supports the close relationship

of HL to B-NHL, and eluminates ways how from a common pre-malignant

precursor, two distinct lymphoid malignancies can develop.
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Introduction Genomic evaluation of classical Hodgkin lymphoma (cHL) is

challenging due to the scarcity of Hodgkin and Reed-Sternberg (HRS) cells

within an extensive reactive microenvironment. To overcome this limitation

our group has optimized flow-sorting to isolate HRS cells followed by exome

sequencing using ultra low input DNA (Reichel et al, Blood 2015). This

approach has been used to describe the exome of 10 cHL biopsies, most of

which were from adult patients. To better understand the mutational lands-

cape of cHL in children, adolescents and young adults, we performed whole

exome sequencing (WES) on 54 cases and whole genome sequencing (WGS)

on 9 cases.

Methods HRS cells and intra-tumoral T-cells were isolated from cHL biopsies

as previously described (Reichel at al, Blood 2015). Library construction was

performed using the Kapa Hyper Plus Kit (Roche). A portion of library const-

ructs were used for WGS; the remaining libraries were captured/amplified

using SeqCap EZ Human Exome v3.0 probes (Roche) for WES. Exomes were

analyzed using the MC3 pipeline. Somatic copy number analysis was perfor-

med using TITAN.

Results WES was performed on 54 cases: 42 from children/AYAs (age 0-39yrs)

and 12 from older adults (age 340yrs). Histology included nodular sclerosis

(83%), mixed cellularity (13%) and lymphocyte rich (4%). EBV was positive in

18%. For WES, the mean coverage was 80x for tumor and 48x for germline;

the mean tumor purity was 61%. The average tumor mutation burdern was 5.9

mutations/MB. A total of 46,635 variants across 14,579 genes were found inc-

luding 2,194 indels and 16,909 misense mutations. The most common non-

silent alterations were SOCS1 (61%), SYNE1 (39%), DNHD1 (37%), TNFAIP3

(37%), B2M (33%), OTOG (30%), ITPKB (28%), RYR2 (28%), and DNAH9 (26%).

Recurrent copy number gains and losses were detected, including the B2M

locus. WGS was performed on 9 cases with mean coverage of 71x in tumor

and 34x in germline. Analysis of structural variants is ongoing and will be

presented.

Conclusion Here we present the largest cohort of cHL to be analyzed by

WES and the first WGS. The most common gene alteration was in SOCS1,

which is also the most common alteration reported in primary mediastinal B-

cell lymphoma (Mottok et al, Blood 2019). Additional alterations in cHL,

however, suggest a unique molecular signature. This work highlights the

genomic diversity of cHL, potential differences across the age spectrum, and

opportunities to explore novel therapeutic targets.
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Introduction Hodgkin Lymphoma (HL) is one of the most common lym-

phomas in the western world and frequent in children, teenagers and

young adults. Hodgkin Reed/Sternberg (HRS) cells derive from germinal

center (GC) B-cells with clonal immunoglobulin rearrangements which

often carry function impairing crippling mutations that should cause

apoptosis of GC B cells. HRS-cells, however, escape apoptosis.
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Furthermore, they exhibit nearly no expression of typical B-cell markers. It

is assumed that constitutive signaling (JAK-STAT, NFkB, PI3K-AKT), chan-

ges in the microenvironment and Epstein Barr Virus infection contribute

to the HRS-cell survival. Another possibility could be the loss of the normal

B-cell phenotype. The causes for the encompassing loss of the B cell phe-

notype of HRS cells are so far largely unclear. We hypothesized that chan-

ges of epigenetic features, which is a poorly explored field of HL research,

could contribute to the loss of the B-cell phenotype.

Methods We characterized the chromatin landscape of HSR-cell lines in

comparison to various non-Hodgkin lymphoma (NHL) cell lines by ATAC-Seq.

RNA-Seq was performed to verify the Data. Computing analyses of the data

allowed the identification of target factors.

Results We identified a HRS-cell specific chromatin structure. The pattern of

differentially expressed RNAs was largely in concordance with changes in the

chromatin structure, especially regarding the loss of the B-cell identity. Fur-

thermore, we identified motives of DNA binding factors enriched in the open

chromatin of HRS-cells as compared to NHL cells. The binding sites of these

factors were mostly in intronic and intergenic regions of the genome, inclu-

ding cis-regulatory sequences like enhancer and isolators. One of the DNA

binding factors which enriched binding sites in open chromatin is RUNX3

which binds to promotors and enhancers and also takes part in normal B-cell

development in interplay with RUNX1. RUNX3 is strongly expressed in HRS-

cells compared to NHL-cells and RUNX3 knock down caused a partial restora-

tion of B-cell specific gene expression in HRS-cell lines.

Conclusion The Results indicates that the high RUNX3 expression could con-

tribute to the HRS-cell specific chromatin landscape and the loss of the B-cell

phenotype.

References [1] Küppers, Ralf, Andreas Engert, and Martin-Leo Hansmann.
2012. “Hodgkin Lymphoma.” The Journal of Clinical Investigation 122 (10):
3439–3447.
[2] Schwering, Ines, Andreas Bra, Ulf Klein, Berit Jungnickel, Marianne Tin-
guely, Volker Diehl, Martin-leo Hansmann, Riccardo Dalla-favera, Klaus
Rajewsky, and Ralf Ku. 2003. “Loss of the B-Lineage – Specific Gene Expres-
sion Program in Hodgkin and Reed-Sternberg Cells of Hodgkin Lymphoma.”
Blood 101 (4): 1505–12.
[3] Voon D., Hor Y. Ito Y. 2015. “The RUNX Complex: Reaching beyond Hae-
matopoiesis into Immunity.” Immunology 146: 523–36.
[4] Lee, Jung-won, Da-mi Kim, Ju-won Jang, Tae-geun Park, Soo-hyun Song,
You-soub Lee, Xin-zi Chi, et al. 2019. “RUNX3 Regulates Cell Cycle-Depen-
dent Chromatin Dynamics by Functioning as a Pioneer Factor of the Restric-
tion-Point.” Nature Communications.
[5] Wang, Dapeng, Huitian Diao, Adam J Getzler, Shane Crotty, Ananda W
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Introduction Hodgkin Lymphoma (HL) comprises 6% of all pediatric cancers. By

using response-based therapies, the overall survival of HL is >90%; however,

children remain at risk for long-term treatment-related morbidity. Currently, res-

ponse to therapy in HL is assessed by PET-CT scan. However, a more sensitive

and specific assessment method would have improved predictive value to more

appropriately tailor therapy to prevent both relapse and long-term morbidity.

We have developed an ultra-sensitive method for detecting circulating tumor

DNA (ctDNA) called CAncer Personalized Profiling by Deep Sequencing (CAPP-

Seq). CAPP-Seq uses selective sequencing of specific regions of DNA that are

commonly mutated in a given malignancy to assess the presence and quantity

of cell free DNA (cfDNA) that has tumor-associated mutations [1].

Methods For this study, we will use the CAPP-Seq selector that was develo-

ped for adult HL, which contains a library of genes curated using genomic

studies of B-cell malignancies [1,, 2]. We will begin by performing CAPP-Seq

analysis on a discovery set of 25 pediatric patients. We will extend to whole

exome sequencing on a subset of patients to allow for the detection of addi-

tional mutations. We will use the results of this discovery set to refine our

selector library and then expand our analysis to longitudinal ctDNA samples

collected prospectively as part of the Pediatric Hodgkin Consortium cHOD17

study. Treatment response will be measured by fold ctDNA change from

baseline. We will observe the dynamics of tumor response to treatment and

correlate these to patient outcomes.

Results Preliminary results from a CAPP-Seq analysis on a cohort of 50 adult

patients with HL undergoing treatment showed that ctDNA mean variant

allele frequency (VAF) and mutation number did not differ between HL and

other aggressive lymphoma histologies despite the relatively low presence of

tumor cells in HL. CAPP-Seq was also used in genotyping single nucleotide

variants and somatic copy number alterations. In longitudinal studies,

patients with log fold decrease in ctDNA of 2 or greater after 2 cycles of che-

motherapy had better outcomes [2,, 3].

Conclusion Targeted next-generation sequencing of ctDNA by CAPP-Seq

allows for biopsy-free genotyping and disease monitoring in adults with HL.

In order to demonstrate the fesability of this method in pediatrics, samples

from pediatric patients with HL are currently being profiled and the results of

the analysis will be presented at the meeting.

References [1] Newman AM, Bratman SV, To J, et al. An ultrasensitive
method for quantitating circulating tumor DNA with broad patient coverage.
Nat Med. 2014;20(5):548-54.
[2] Kurtz DM, Scherer F, Jin MC, et al. Circulating Tumor DNA Measurements
As Early Outcome Predictors in Diffuse Large B-Cell Lymphoma. J Clin Oncol.
2018;36(28):2845–2853.
[3] Spina V, Bruscaggin A, Cuccaro A, et al. Circulating tumor DNA reveals
genetics, clonal evolution, and residual disease in classical Hodgkin lym-
phoma. Blood. 2018;131(22):2413–2425.
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Introduction Treatment regimens for Hodgkin Lymphoma remain limited by

toxicity of chemotherapy and radiation [1,]. Immunotherapy has potential to

reduce the burden of traditional treatment. Brentuximab Vedotin and Ritu-

ximab have both shown efficacy in Hodgkin Lymphoma [2,, 3]. We hypothesi-

zed that the addition of Brentuximab vedotin (Bv) and Rituximab (R)

combined with risk-adapted chemotherapy will be well tolerated and effec-

tive in children, adolescents and young adults with all stages of newly diag-

nosed Hodgkin lymphoma.

Methods To evaluate the safety, tolerability and overall response rate of

Brentuximab vedotin and Rituximab in combination with risk adapted che-

motherapy in newly diagnosed Hodgkin Lymphoma. Patients 1-30 yrs with all

stages newly diagnosed Hodgkin Lymphoma. Low risk given 3 cycles of Bren-

tuximab with Doxorubicin, Vincristine, Prednisone and Dacarbazine. Interme-

diate and High Risk patients received 4 or 6 cycles of Brentuximab,

Doxorubicin, Vinblastine, Dacarbazine and Rituximab. Early response measu-

red by PET/CT scan. Slow responders received an additional 2 cycles of the-

rapy. Radiation therapy given ONLY to patients with bulky disease at

presentation and slow early response.

Results Total enrolled = 33. Median age = 15yr (range 4-23yr). Total 12

males, 21 females. Risk Assignment = 4 low, 17 intermediate, 12 high. Toxi-

city = 1 episode of GrIII mucositis, 1 episode of GrIII infusion reaction to Bren-

tuximab, 2 episode GrIII peripheral neuropathy. All 33 patients achieved a

complete response (100% CR). Twenty patients (61%) achieved a rapid early

response. Four patients (only 12%) have required radiation therapy to date.

Immune profiles at 18 month follow up show mean±SEM IgG level, CD19 and

CD3 levels = 1097±63, 325±105, and 1273±290, respectively. No patient

developed agammaglobulinemia or required hospitalization for systemic

infection during or following treatment. The EFS and OS is 100% with a

median follow up time of 4yrs (7-84 months).

Conclusion The addition of Brentuximab vedotin and Rituximab to combina-

tion risk adapted chemotherapy for newly diagnosed Hodgkin Lymphoma

appears to be safe in children, adolescents and young adults. Our results

show significant promise with a CR rate of 100%, 61% rapid early response

and significant reduction in the use of radiation. The EFS/OS to date is 100%

with a median follow up time of 4 years.

References [1] Hochberg J., Goldman S. Cairo M.S. Lymphoma. Chapter 496
in: Kliegman RM (editor), Nelson Textbook of Pediatrics, 21st Edition, 2019.
[2] Younes A, Gopal AK, Smith SE, Ansell SM, Rosenblatt JD, Savage KJ, Ram-
chandren R, Bartlett NL, Cheson BD, de Vos S, Forero-Torres A, Moskowitz
CH, Connors JM, Engert A, Larsen EK, Kennedy DA, Sievers EL, Chen R. Results
of a pivotal phase II study of brentuximab vedotin for patients with relapsed
or refractory Hodgkin’s lymphoma. J Clin Oncol. 2012 Jun 20; 30:2183–9.
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well, Thomas M. Habermann, Joseph M. Herman, William H. Matsui, Richard

J. Jones, Richard F. Ambinder Phase 2 study of rituximab-ABVD in classical
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Introduction Immune checkpoint inhibitors (ICIs) demonstrate substantial

efficiency in Hodgkin’s lymphoma (HL). Pembrolizumab was approved for the

treatment of children with HL, but the role of other ICIs in pediatrics should

only to be elucidated.

Methods Thirteen children and adolescents with refractory and relapsed

(R-R) HL received nivolumab (nivo) monotherapy in Raisa Gorbacheva Memo-

rial Research Institute of Children Oncology, Hematology and Transplanta-

tion, Pavlov First St. Petersburg State Medical University. Median age was 17

years (11 to 18). Histological forms of HL were as follows: nodular sclerosis

was diagnosed in 11 patients (84.6%); mixed cellularity HL, 1 case (7.7%) and

nodular lymphocyte predominant Hodgkin’s lymphoma, 1 (7.7%). Median

number of previous therapy lines was 4 (2-7) with autologous hematopoietic

stem cell transplantation (HSCT) in 5 cases (38.5%). Prior to nivo therapy, 10

children (77%) had progression; 1 (7.7%), stabilization, and 2 (15.3%), partial

remission according to Lugano criteria. Treatment schedule consisted of 3

mg/kg of nivo biweekly in 8 (61.5%) or 40 mg of nivo biweekly in 5 (38.5%).

Median number of nivo cycles was 10 (5-24). Response to treatment was eva-

luated by the LYRIC criteria.

Results Nivo resulted in overall response of 92% (12 patients); complete res-

ponse, in 61.5% (8), partial response, in 30.8% of cases (4) and indeterminate

response, in 7.7% (1). Three-year overall survival (OS) was 100%. Progression

free survival (PFS) rates according to Kaplan-Meier method at 1, 2 and 3

years were 80.8%, 69.3% and 34.6%, respectively. With median follow-up of

447 days (91-1137) nine patients (69.2%) remained in remission state.

Median PFS was 30 months. Complications of nivo were registered in 1 ado-

lescent (7.7%). This patient developed autoimmune thyroiditis which required

hormone replacement therapy. It didn’t lead to discontinuation of the drug.

We did not observe any unacceptable toxicity of nivo.

Conclusion Nivo is effective in the majority of children and adolescents with

R-R HL. However, many patients relapse after treatment. Therefore, it is

important to improve the results by shifting to combination therapy, incor-

poration of ICIs earlier in treatment and consolidation with HSCT. Nivo is rela-

tively safe with only one clinically significant adverse effect (autoimmune

thyroiditis) observed in our study.
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Introduction Among patients with high-risk cHL initial cure rates are subop-

timal and rely on high cumulative doses of alkylating agents, anthracyclines

and radiation therapy (RT). Our overarching goal is to improve disease control

and minimize treatment burden by incorporating the targeted antibody drug

conjugate Bv into the COG legacy chemotherapy backbone, thus facilitating

omission of bleomycin and reduction of RT fields.

Methods Patients 2 to 21 years with newly diagnosed cHL of Stages IIB with

bulk, IIIB, IV and adequate organ function were eligible for enrollment.

Patients were randomized (1:1) to 5 cycles of either adriamycin, bleomycin,

vincristine, etoposide, prednisone, cyclophosphamide (ABVE-PC) or Bv-AVEPC

given on a 21-day interval compression schedule (NCT02166463). Response

by FDG-PET after 2 cycles directed involved site RT (ISRT) based on central

imaging review. Patients received GCSF support to neutrophil count recovery

with each cycle. Protocol-prescribed dose reduction was designed to pre-

serve Bv dose, based on mandatory clinical grading of peripheral neuropathy

(PN) at each treatment cycle with the Balis Scale. The study has approxima-

tely 86% power to detect an 8% improvement in 3-year event-free survival

(EFS) in the Bv arm with log-rank test. Secondary and exploratory endpoints

include: characterization of pharmacokinetics of Bv in children < 13 years,

expression of tumor-specific antigens and changes in immunogenicity, evalu-

ation of reduction in normal tissue irradiation, patient-reported outcomes

(PRO) of PN and health-related quality of life (HRQL), and assessment of

resource use and cost.

Results 600 patients were enrolled across 192 COG institutions between

March 2015 and August 2019.The PRO and cost effectiveness sub-studies

met accrual of 310 in September 2017. PRO completion rates exceeded 90%

throughout treatment and remain high through 36 months. Peripheral blood

samples for immune function studies were received in 75% of patients. The

majority of adverse events were as expected, associated with the known

myelosuppression of the chemotherapy backbone. Stopping rules based on

PN rates were never met.

Conclusion This trial will inform on the efficacy of Bv with a chemotherapy

backbone other than AVD in pediatric patients with high-risk cHL, and on the

impact of this targeted agent on important secondary outcomes including

immune function, normal tissue volume reduction with ISRT, HRQL and cost-

effectiveness.
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Introduction High risk for relapse is observed in cHL patients (pts) with SER

to initial chemotherapy and organ toxicities may be higher following dose

intensification.

Methods The phase 2 KEYNOTE-667 (NCT03407144) study will enroll 440 pts

aged 3-17 (children) or 18-25 years (young adults) with newly-diagnosed, con-

firmed stage IA, IB, or IIA cHL without bulky disease (Group 1 [low-risk]) or

stage IIEB, IIIEA, IIIEB, IIIB, IVA, or IVB cHL (Group 2 [high-risk]); measurable

disease; performance status per Lansky Play-Performance Scale ≥50 (age ≤16

years) or Karnofsky score ≥50 (age >16 years). Pts will receive induction with

doxorubicin, bleomycin, vinblastine, dacarbazine (ABVD; Group 1) or vincristine,

etoposide/etoposide phosphate, prednisone/prednisolone, doxorubicin (OEPA;

Group 2) for 2 cycles, then early response assessment by PET/CT/MRI. Pts with

rapid early response (Deauville score 1-3) will receive non-study consolidation

chemotherapy. Pts with SER (Deauville score 4-5) will receive consolidation with

pembro 2 mg/kg Q3W to 200 mg (children) or 200 mg Q3W (young adults)

plus 2 cycles AVD (Group 1) or 4 cycles cyclophosphamide, vincristine, predni-

sone/prednisolone, dacarbazine (COPDAC-28; Group 2). PET/CT for late res-

ponse assessment (LRA) will be performed after consolidation. After LRA, Group

1 SER pts and Group 2 pts (Deauville score 4-5) will receive radiotherapy (RT).

All pts will receive maintenance pembro Q3W concomitantly with RT. Pembro

will continue for 17 administrations, with option to stop after 8-administrations

due to CR, or until progression, unacceptable toxicity, or withdrawal. Primary

endpoint: ORR per Cheson 2007 IWG criteria by group in SER pts. Secondary

endpoints: SERs with PET negativity after consolidation, 2-yr event-free survival

(EFS), OS, RT frequency and details by group, RERs with PET negativity after

ABVD induction, 3-yr EFS by investigator, OS by risk group, serum TARC levels

at screening in SERs by risk group. ORR with 95% CI will be estimated by Clop-

per-Pearson method. EFS and OS will be estimated by Kaplan-Meier method.

Safety will be assessed in all-treated pts.

Results N/A

Conclusion N/A
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Introduction To analyse the Epstein Barr Virus (EBV) part in biological and cli-

nical characteristics of patients treated for a classical Hodgkin lymphoma

(cHL) in France.

Methods Biopathological datas were centrally reviewed in 299 patients with

cHL. Patients were treated in or according to the Euronet PHL-C1 trial bet-

ween November 2008 to February 2013.

Results Median age at diagnosis was 14 [3-18], F/M ratio was 0,84; 0,47

between 3 to 10 years, and 0,9 from 11 to 18. CHL subtypes were nodular

sclerosis (cHL NS) 265/299 (88,6%), mixed cellularity (cHL MC) 22/299

(7,4%), lymphocyte rich 2/299 (0,7%) and 10/299 (3,3%) were unclassified.

68/299 (22,7%) present a cHL EBV+, significantly more frequent in 3-10

years patients n=17/34 (50%), than in >11years n=51/265 (19,2%)

p<0,001, and in cHL MC subtype n=15/22 (68,2%), than in cHL NS subtype

n=49/265 (18,5%) p<0,001. EBV serology was recorded in 100/299

(33,4%) cases. Anti VCA-IgG were positive in 70/100 (70%) cases, anti

EBNA-IgG were positive in 61/100 (61%) cases, and anti VCA-IgM were

positive in 5/100 (5%) cases. In EBV+ cases, 22/23 (95,7%) were VCA-IgG+

(p=0,002), 19/23 (82,6%) were EBNA-IgG+ (p=0,01), and 2/23 (8,7%) were

VCA-IgM+ (p=0,3). EBV PCR was recorded in 108/299 (36,1%) cases, and

was positive in 22/108 (20,4%). In EBV+ cases, 13/28 (46,4%) had a PCR+

(p<0,001). No significant difference in sex distribution (p=0,12) and sta-

ging disease (p=0,84) was present in cHL EBV+/- . Immunostaining was:

284/284 (100%) CD30+, (no data for 15 patients); CD15 was + 242/284

(85,2%) cases and 55/62 (88,7%)in cHL EBV+ (p=0,38). CD20 was + 62/287

cases (21,6%) and 15/63 (23,8%) in cHL EBV+ (p=0,23). PAX5 was + 211/

255 (82,7%) with cHL EBV+ 44/52 (84,6%) (p=0,69). Overall, no significant

differences between immunostaining in cHL EBV+and negative distribu-

tion has been highlighted. No significant difference in overall survival

(p=0,35) and event free survival (p=0,9) has been raised between EBV

positive and negative population.

Conclusion In this cohort of 299 French children and adolescents with cHL,

cHL MC subtype is present in only 12.4%. EBV cHL represent 22,7% of our

cohort and is significantly associated with young age and cHL MC, without

survival or relapse impact. Although EBV in cHL is well-known, EBV immune

role in HL pathology need further research.
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Introduction Lymphocyte-predominant Hodgkin lymphoma (LPHL) is a dis-

tinct lymphoid malignancy accounting for approximately 5% of all patients

with HL. The clinical course is usually indolent, and most patients are diagno-

sed with early-stage disease. Because of the rare nature of the disease, few

large-scale studies are available.

Aim of the study to evaluate the long term outcome of patients with LPHL

enrolled in the AIEOP-LH 2004 protocol that represents the 4th Italian proto-

col for the pediatric HL therapy.

Methods This is a retrospective study. Patients were stratified in 3 risk

groups: low risk G1 (stage I-IIA without: M/T ≥0.33 or ≥4 nodal sites or hilar

adenopathy), intermediate risk G2 (patients not included in G1 and G3) and

high risk group G3 (stages IIIB-IV and patients with M/T ≥0.33). GR1: 3

ABVD+25,2 Gy only to PR after CT. GR2: 4 COPP/ABV+14,4 Gy if CR achie-

ved; PR pts received 2 cycles of IEP (Ifosfamide, Etoposide and Prednisone)

and RT (14,4 Gy if CR, 25,2 if PR). GR3: 4 COPP/ABV and 2 further COPP/

ABV+RT if CR was achieved. PR pts: 2 IEP+14,4 Gy if CR was obtained; if not,

pts received 2 additional COPP/ABV+RT according to the quality of

response.

Results From June 2004 to June 2017, 89 patients with LPHD were enrol-

led into the protocol, 61 in G1, 19 in G2 and 9 in G3. The stratification

according to stage is: 23 pts stage I (no pts with B symptoms), 47 stage II

(46 IIA, 1 IIB), 17 stage III (14 IIIA, 3 IIIB), 2 stage IV (1 IVA, 1 IVB). Patients

were mostly male (83,5%). The median age at diagnosis was 11,9 years.

The median observation time of follow up was 8,41 years. Mediastinal

involvement occurred in 12/47 stage II pts, in 6/17 stage III and in 2/2

stage IV. Bulky disease was observed in 3 pts, all in stage II. Radiotherapy

was performed in 41/61 pts of G1 patients. 11 relapses and 3 progressions

of disease were registered; no case of second malignancy or death occur-

red. 8 pts were lost to follow-up. Median time to relapse was 3,06 years.

The Event-Free Survival at 10 years of LPHL patients is 83,1% versus

78,25% of classical HL patients (p=ns).

Conclusion LPHL behaves as a distinct clinical entity, often in low stage

without risk factors, with a good outcome, better than classical HL. For these

reasons LPHL requires its own treatment approach, guided by various clinical

and pathological factors, to optimize the management and improving their

outcome.
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Introduction The GATLA Cooperative Group has a 50 year (y) long expe-

rience of running cooperative trials for lymphomas in Argentina. Our aim is

to describe the outcome of pediatric patients treated according to the

international AHOPCA/GATLA strategy (11-EHP-12) adopting OEPA/COP-

DAC for high Risk (HR) and ABVD for Intermediate (IR) and Low Risk (LR)

patients.

Methods 11-EHP-12: Risk assignment according to the Stanford/Danna-Far-

ber/SJCRH consortium classification. LR: ABVD x 4 ± 20 Gy IFRT; IR: ABVD x 6

± 20 Gy IFRT; HR: OEPA-COPDAC + 20/25 Gy IFRT. Response evaluation: LR

after 4th cycle, IR and HR after the 2nd cycle. Complete Remission (CR): > 80%

reduction and negative PET. Partial Remission (PR): >50% and <80% reduction

and/or positive PET. 170 pediatric patients were enrolled since November

2012. 133 evaluable patients with 37 on treatment and/or follow up of less

than 5 years. Sex: M/F: 85(64%)/48.Median age: 13 y (4-18 y). Histology:

nodular sclerosis 91 (68%), mixed cellularity 31 (23%), lymphocyte rich 1

(0,7%), lymphocyte depleted 1 (0,7%), nodular lymphocyte predominant 8

(7%). Stage: I: 16 (12%), II: 51 (38%), III: 27 (20%), IV: 39 (29%). B Symptoms:

66 (50%). Distribution by risk groups: 77 (58%) HR, 35 (26%) IR, 21 (16%) LR.

Only 109/133 (82%) patients had an interim PET, while 14 were evaluated

only by TC.

Results 5y-OS was 94% (100% for LR and IR, and 91% HR) and 5y-EFS was

88% (100% for LR, 91% IR, and 84% HR). 95% of LR and 72% of the IR patients

did not undergo radiotherapy; 70% of HR patients achieved CR after the 2nd

OEPA and received 20 Gy IFRT. According to PR or CR after 2nd OEPA, the 5y-

EFS for HR patients was 84% and 90% respectively.

Conclusion Thanks to this international cooperation we could significantly

improve the results in Argentina compared to our previous experience (7-

PHD-96: COPP-ABV x 6 + IFRT Bulky disease or PR (20/25Gy): 5y-OS 85%, 5y-

EFS 67%), and reduce the number of patients who required radiotherapy as

we reproduced the EuroNet experience for HR patients in a different context.
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Introduction The prevalence of EBV positivity in childhood cHL in India has

ranged from 60% to >95% in most studies which has mainly looked into the

epidemiology of EBV positive(EBV+HL) and negative HL(EBV-HL), with limited

data on outcomes.(1-4)We studied the EBV status of a large cohort of cHL

patients and its impact on outcomes.

Methods Children(<15years) with cHL from July-2013 to December-2016

were retrospectively analyzed. EBV status was assessed by EBV LMP1 on

immunohistochemistry performed on excision or trucut biopsy specimens.

Staging was by Positron emission computerized tomography(PET-CT) with

IAX,IBX,IIAX,IIE,IIIA assigned as Intermediate-risk(IR) and IIBX,IIBE,IIIX,IIIE,IIIB,

IV High risk(HR). Patients received 2 cycles OEPA(vincristine,etoposide,pred-

nisolone,doxorubicin) followed by early PET-CT. Complete metabolic respon-

ses(CMR) received 2 cycles COPDac(cyclophosphamide,vincristine,

prednisolone,dacarbazine) for IR, and 4 for HR. Bulky sites(X) at baseline

received involved field radiation(IFRT) post-chemotherapy.

Results Of the 107 eligible patients, EBV status was available in 85 patients

with a M:F of 6.7:1 who were analyzed. Sixty-five patients had EBV+HL

(76.5%) and 20 had EBV-HL(23.5%). B symptoms, bulky disease, histology,

risk, bone-marrow disease, hemoglobin, serum albumin, LDH were not signi-

ficantly different among the two groups. EBV+HL was significantly associated

with age ≤10 years(p=0.03), bulky mediastinal disease(p=0.001) and early

PET morphological CR(p=0.04), but not metabolic CR and showed a trend

towards more incidence in males(p=0.06).

At a median follow-up of 28-months (range, 6-56 months), 3-year Event-

Free Survival(EFS) and Overall Survival(OS) of the entire cohort was 88(95%

CI:81%-95%) and 90.4%(95%CI:84%-97%), and of EBV+HL and EBV-HL were

90.7%(95%CI:84%-98%), 92.3%(95%CI:86%-99%) and 79.1%(95%:61%-98%),

84.1%(95%CI:68%-100%)(p=0.18,p=0.32) respectively. In EBV+HL, 3-year

EFS and OS was significantly associated with gender, 94.9% in males vs 50%

in females(HR-0.08,95%CI:0.017-0.415,p=0.002) and 94.9% vs 66.7%(HR-

0.135,95%CI:0.023-0.810,p=0.028) respectively. In EBV-HL, 3-year EFS was

significantly associated with early PET CMR(p=0.045) and OS showed a

trend towards worse outcome in patients with serum albumin ≤3g/dl

(p=0.06).

Conclusion EBV drives most of the intermediate and high risk childhood

cHL, occurs in younger patients, and results in bulky mediastinal disease.

Though overall outocmes were good, EBV+HL adversely impacted survival

in females.
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Introduction Lymphomas represent fourth most commom cancer in

peruvian children (10% of all cases).Currently, different cooperative

groups are reducing intensity of chemotherapy and radiotherapy with

intension to improve survival and reduce sequelae. Limited data such as

information on epidemiology and survival are available in peruvian

pediatric population .This study aimed to describe clinical, histological

characteristics, risk group distribution and survival in pediatric Hodgkin

lymphoma(HL) patients
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Methods Children (≤14 years old) diagnosed with histologically proven HL

from 2009 to 2015 were retrospectively analyzed. . The Kaplan-Meier survival

curves were used for survival analysis.

Results 117 patients were enrolled; predominantly male 3:1, mean age

of 7.3 years, range 3 to 14 years and 72 % came from outside Lima.

Disease time has a mean of 8 months, B symptoms were present in 45

%, 51.6% has bulky mass, primary site was neck in 47%, 52.8% of the

patients were at high risk group. The histopathological diagnosis was

mixed celular type in 52.9% and nodular sclerosis in 19.5% of the

patients,64.9% express latent membrane protein 1 (LMP1) by inmunohis-

tochemestry. We used ABVD chemotherapy to treat low/intermedate risk

and ABVD/COPD for high risk group, 68% has good early response, 80%

of slow early responders receive radiotherapy at mean dose 2600 cGy,

18.8% of patients left therapy, 11.7% relapse. With a median follow-up

of 24 months, the 5-year overall and event-free survival rates were

94.2% and 92.7% respectively (abandonment is not included). Sex, treat-

ment risk groups, presence of B symptoms, bulky mass and histology

type had no significant effect on overall survival.

Conclusion Advanced disease, bulky mass, B symptoms, EBV expression and

mixed celular histology are main characteristics in peruvian HL. We must to

improve education and follow up to reduce high abandonment rates.
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Introduction In developed countries, the survival of children with Hodgkin

Lymphoma is very high, the treatment according to risk groups has been able

to reduce toxicity and long-term sequelae. Objective: To know the clinical

course and prognosis of pediatric patients with Hodgkin Lymphoma at the

central and southern areas from Mexico.

Methods We Included in a cohort, clinical records of pediatric patients with

Hodgkin Lymphoma. Diagnosed and treated in 14 hospitals of the south and

center zone. We analyzed clinical variables, demographics, histological

variety, primary site, treatment scheme used, survival and the related

factors.

Results 359 patients were assessed, 242 Male and 117 females, aged

from 2 to 17 years average of 10±2 years old, primary site 78% cervi-

cal, followed by mediastinum, 60% with histological variety nodular

sclerosis. 67% presented Symptoms B. The risk allocation was 15% low,

mean 37% and high 57%. 90% treated with national protocol based on

ABVD/CVPD, more radiotherapy to compromised fields. Presented

Relapse 8%. The survival reported was 93% to 5 years for all patients.

The variables that influenced the prognosis were the presence of symp-

toms B and stage of the disease, was performed TPH in 7 patients.

Deaths were attributed in 50% to toxicity related to treatment. There

were significant differences in the survival of patients in the south and

center area, for stages III and IV with 50% vs. 75 % to 5 years

respectively.

Conclusion In Mexico, multiple factors influence the results of treatment of

children with cancer, in this series most of our patients are of high and inter-

mediate risk, the presence of B symptoms and advanced stage to the diagno-

sis, involve a late diagnosis which are determinants in the survival. Multiple

social and cultural circumstances can explain the discrepancy in the results of

treatment in the different regions of our country.
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Introduction Natural Killer (NK) cells represent a key component of the

innate immune system against cancer. It was observed that patients with

Hodgkin’s Lymphoma (HL) exhibit inactivated peripheral NK cells due to high

serum levels of MHC class I ligands for the Natural Killer Group 2D (NKG2D)

protein. According to the literature, inactivation of NK cells may be associa-

ted with NKG2D blockade by these ligands, and consequently may interfere

on your antitumor function. On the other hand, expression of NKG2D can be

regulated by cytokines, such as IL-12. IL-12 plays an important role in immu-

noregulation between the Th1/Th2 helper lymphocytes and in the antiviral

and antitumor immune response. The aim of the present study was to inves-

tigate the possible association between the interleukin 12B polymorphism

rs3212227 and the risk to develop HL in childhood and adolescents.

Methods A total of 100 patients with Hodgkin’s lymphoma and a group of 181

healthy controls aged 0 to 19 years were selected. DNA extraction from periphe-

ral blood was performed by the ‘‘Mini Salting out’’ method. Genotyping was

determined using Polymerase Chain Reaction–Restriction Fragment Length Poly-

morphism (PCR-RFLP). The 118 bp PCR product was digested by the enzyme

TaqI (10 U/mL) for 4h at 65°C. Data analysis was performed using the BioEstat

5.0 program. The associations were considered significant when p<0.05.

Results The AA genotype was the most frequent in the controls (53.04%)

and the AC genotype was the most frequent in the patients (54%). The AC

genotype showed an association with the development of HL (OR = 2,091,

95% CI = 1,240-3,523, p = 0.007). When AC + CC genotypes were analyzed

together, an increase in risk of 1.9 times more chances for HL development

could be observed (OR = 1,923, 95% CI = 1,166-3,170, p = 0.014). However,

there was no association between the AC and CC genotypes of the IL-12B

polymorphism with the clinical risk group (p = 0.992, p = 0.648, respectively).

Conclusion Our results suggest that the presence of the C allele may be con-

tributing to the development of HL in children and adolescents. Thus, the

identification of this

polymorphism may help in the stratification of patients with HL according to

the risk for the disease. This is the first study to analyze this type of associa-

tion in children and adolescents with HL in Brazil. However, other studies in

other populations are important to investigate this association, since the

antitumor mechanisms of this interleukin are not yet fully understood.
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Introduction The role of the immune system and the microenvironment in

classical Hodgkin Lymphoma (cHL) has been established. However, little is

known about the baseline plasma cytokine profile and tumor antigen specific

T cell responses in pediatric and adolescent and young adults (AYA) patients.

We examined the feasibility of evaluating tumor specific T cell responses and

cytokines at diagnosis in children and AYA on a Phase III trial.

Methods AHOD1331 (NCT02166463) randomized newly diagnosed high risk

cHL patients 2-21 years of age to standard or brentuximab containing che-

mottherapy. Between March 2015 and August 2019, peripheral blood was

obtained at baseline from 441 of the 600 enrolled patients. Mononuclear

cells and plasma were isolated within 24-72 hours of blood collection using

Ficoll Density gradient and cryopreserved. Non-adherent T cells were stimu-

lated ex vivo with autologous dendritic cells pulsed with HL specific pepmixes

for the tumor associated antigens (TAA) MAGEA4, PRAME and Survivin and

cultured in the presence of cytokines. T cell specificity to the TAAs was tested

using Interferon-γ ELISPOT assay and considered positive if the number of

spot forming counts (SFC) per 105 T cells was twice that of the control

(Actin). Plasma samples were tested for 17 inflammatory cytokines using

Luminex assay. Baseline immune response and cytokine levels were compa-

red in univariate analysis for: age, gender, stage, B symptoms, bulk, EBER sta-

tus and large mediastinal adenopathy.

Results In the 72 patients evaluated to date for tumor antigen specificity, in

vivo T cell responses were detected to at least one of the three non-EBV

tumor associated antigens in 58%. The mean SFC/ 105 T cells for MAGEA4,

PRAME and Survivin was 6.2 (95% 2.7-9.7), 13.2(95% CI 4.2-16.3) and 5.9

(95% CI 2.4-9.5) respectively. T cell responses were associated with age >12

years(p=0.01) and higher stage (p=0.04).To date, 167 baseline plasma samp-

les have been analyzed. Interleukin-10 was significantly elevated in patients <

12 years of age compared to >12 years(p=0.04) and mean Interleukin-5 levels

were higher in patients without bulky disease (p=0.02).

Conclusion T cell responses to TAAs can be detected in patients with HL at

diagnosis and differ by patient and disease factors. We are currently comple-

ting the cytokine analysis and T cell responses on all the patient samples

received to date. Once completed, our study will provide baseline immune

markers on one of the largest cohort of pediatric and AYA patients with HL.
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Introduction We found HLA-G+3027 single nucleotide polymorphism (SNP)

as a potential negative prognostic marker in pediatric Hodgkin lymphoma

(HL) patients treated according to LH-2004 protocol[1]. However, its associa-

tion with poor outcome could be validated. Our aim was to support the role

of HLA-G+3027 in LH-2004 long term study and in association with hemato-

chemical markers.

Methods The study included 104 HL patients, age range 3 to 18 years (y),

who received LH2004 treatment. We identify 28 relapsed/progressive

patients (26.9%), with a mean time of event 1.45 y ±SD1.14. Median follow

up 5.16 y ±SD3.96. Analyses were conducted on even free survival (EFS) and

overall survival (OS) based on the therapeutic risk groups (TG), histological

classification, gender, HLA-G+3027 SNP, and hematochemical test (VES, albu-

min, ferritin, Hb, WBC, neutrophils, eosinophils, basophils, lymphocytes,

monocytes, LUC, platelets) values at the time of diagnosis[2].

Results The mean age of the patients was 13.08 y ±0.32, 37.5% were female.

Groups of algorithm (GR) combining HLA-G+3027 with TG (Y=-3.94+1.36 C/A

+0.94 TG) was able to better identify patients with an inferior EFS (mean time

at relapse/progression 7.69y ±SE1.76, 12.70y ± SE1.05, 14.5y ±SE0.50, for

GR3, GR2, GR1, respectively, p=0.0073) than GT alone (12.63±SE1.0, 10.99y

±SE0, 13.46y ±SE1.03 for TG3, TG2 and TG1, respectively p=0.015). The cutoff

value of GR was found as >-2.06, p=0.0013. The decrease lymphocyte value at

the time of diagnosis was significantly related to the algorithm, r -0.475,

p<0.0001 and with poor prognosis (EFS r=0.39, p=0.0389).Multivariate analysis

for OS revealed mixed-cellularity histological subtype and increased platelets

value as two worse independent factors (stepwise, p=0.029).

Conclusion Our findings show that including HLA-G+3027 SNP value in the TG

score increases the prognostic EFS significance in a long follow-up of LH-2004

trial. An indication of an association between the lower number of lymphocyte

cells at diagnosis and the GR with EFS was seen. Both histological classification

and platelets counts were independent factors associated with OS.
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Introduction Pediatric classical Hodgkin’s lymphoma (cHL) is characterized

by Hodgkin Reed-Sternberg (HRS) cells located in an inflammatory microenvi-

ronment. HRS cells and microenvironment communicate through active

crosstalk. This results in secretion of blood biomarkers, which may serve as

surrogate markers for lymphoma viability [1,, 2,]. One promising biomarker

in adult patients with cHL is “Thymus and Activation-Regulated Chemokine”

(TARC) [3,, 4]. So far, TARC levels in pediatric cHL patients have not been

reported. The objectives of this study were to investigate TARC as a diagnos-

tic marker in pediatric cHL patients and to define normal TARC values in non-

cHL children.

Methods In thismulti-center prospective study, plasma and serum samples

were collected of newly diagnosed cHL patients before start of treatment

(n=43). To define normal values of TARC in children, samples were collected

from non-cHL randomly selected patients from different outpatient clinics

(n=80). TARC levels were measured by enzyme-linked immunosorbent assay

(R&D systems, Human CCL 17/TARC Quantikine ELISA Kit). TARC levels of the

cHL patients were compared to the non-cHL group to obtain ROC curves and

calculate the AUC, to assess sensitivity and specificity and accuracy of TARC

as a diagnostic marker. In addition, we assessed the association between

TARC levels and disease characteristics.

Results The non-cHL patients had a median plasma TARC value of 71

pg/mL (range 18-762), compared to 13984 pg/mL (range 197-73174) in

cHL patients (p<0.001). Serum TARC levels were 317 pg/mL (range 27-

1300) in non-cHL patients versus 31110 pg/mL (range 826-176451) in

cHL patients (p<0.001). For plasma, with a cut-off level of 942 pg/ml,

TARC level provides a sensitivity of 98% (95% CI 88%-100%), specificity

of 100% (95% CI 95%-100%). The area under the curve (AUC) was 0.999

(95% CI 0.998-1). For serum, with a cut-off level of 1300pg/ml, sensiti-

vity was 97% (95% CI 85-100%), specificity 99% (95% CI 93%-100%), AUC

0.998 (95% CI 0.994-1). TARC levels were associated with treatment

level according to the EuroNet-PHL-C2 protocol, bulky disease, the pre-

sence of B-symptoms and with ESR. TARC levels were not associated

with Ann Arbor staging and CRP levels.

Conclusion TARC was found to be a specific and sensitive diagnostic marker

for pediatric cHL. Moreover, this non-invasive marker could be of great value

as screening test in the diagnostic work-up for pediatric patients with enlar-

ges lymph nodes.
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Introduction Inpediatric/adolescent Hodgkin lymphoma (HL) the discovery

of protein(s) specifically associated with the presence/absence of relapse may

contribute to optimize therapeutic approaches.

Methods Liquid chromatography-mass spectrometry (LC-MS) label-free

quantitative proteomics on plasma collected at diagnosis from pediatric/ado-

lescent HL patients was adopted firstly to validate a set of biomarkers predic-

ting disease relapse, and secondly to identify additional candidate protein

panels for disease relapse. Protein profiles of 3 not relapsing (NR) HL patients

were compared with those of 3 relapsing (R) ones treated with LH-2004 pro-

tocol in one ‘explorative’ and two ‘validation’ cohorts.

Results The LC-MS approach validated some differential proteins we pre-

viously identified by Differential In Gel Electrophoresis (SERPINC1, SERPINA1,

FGB and FGG) [1]. In each protein group belonging to either NR or R

patients, bioinformatics functional enrichments showed several biological

processes, which were manually grouped into 9 ‘biological classes’. The diffe-

rential proteins were involved in several biological processes related to either

the absence (e.g., regulation of protein metabolism, response and haemos-

tasis) or the presence of relapse (e.g., immune system and cell and extra-cel-

lular matrix architecture). Moreover, additional proteins were found as up-

regulated in either NR or R plasma of HL patients, and data were validated

with Western Blotting.

Conclusion Overall, our data depict a part of the different molecular scena-

rios occurring at diagnosis in plasma of HL pediatric/adolescent patients that

could affect their different responses to therapy, and provide new evidence

about these protein panels as promising biomarkers of relapse in HL pediat-

ric/adolescent disease. Further studies are underway in the EURONET-PHL

trial of pediatric/adolescent patients.
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Introduction Treatment failure or relapse occurs in approximately 10% of

early stage Hodgkin lymphoma (HL) patients and 20% of patients who have

advanced stage HL. Identifying this group of refractory and relapsed HL

patients is crucial in order to plan for effective first line treatment. Conside-

ring that genomic aberrations can be readily detected in cfDNA, this method

may allow for a non-invasive method of monitoring disease load and serve as

a prognostic marker. We aimed to study the genomic profile of HL and corre-

late these findings to the levels of the circulating biomarker TARC and to

other clinical characteristics.

Methods Cell-free DNA was isolated from 1-2 ml of plasma with the

QIAamp Circulating Nucleic Acid kit according to manufacturer’s proto-

col. A targeted panel was designed including 46 genes commonly muta-

ted in B cell lymphoma, genomic regions of immunoglobulin gene loci,

MYC, BCL2 and BCL6 to detect chromosomal breaks and part of the EBV

genome. Deep targeted sequencing (DTS) was performed with two hyb-

rid capture-based next generation sequencing platforms, namely

SureSelectXT HS Target Enrichment System and Twist Custom Panel Multi-

plex Hybridization Kit. Prior to target enrichment, a small fraction of the

indexed libraries was aliquoted for low-pass whole genome sequencing

(LP-WGS) to check for copy number aberrations (CNAs). Variant calling

was performed with SNPPET SNP caller using SureCall Software. The R

package, CNAclinic was used for CNAs analysis.

Results The total yield of cfDNA ranged between 23-429 ng (median 100

ng). There was no significant correlation between cfDNA levels and TARC in

this cohort. Using an input varying between 18 and 124 ng, we successfully

generated libraries for NGS. Copy number aberrations were detected in four

out of eleven samples. In vitro size selection of cfDNA fragments <150bp to

enrich for tumor cell derived DNA, resulted in detection of CNAs in three

additional samples. Variant calling with SNPPET SNP caller, revealed a median

of 130 variants after filtering out common variants (allele frequency (AF) >1%

in 1000 Genomes). Hotspot mutations in STAT6 were detected in two HL

samples and in one of these two samples we also observed a XPO1 E571k

hotspot mutation. These mutations were validated by ddPCR in diagnostic

FFPE tissue samples of the two patients.

Conclusion Despite the low percentage of tumor cells in HL tissue samples,

somatic mutations with AF as low as 0.5% were detected in cfDNA using a

minimal input of 18ng.
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Introduction Like other members of the ONECUT family of transcription fac-

tors, ONECUT2 is characterized by the simultaneous presence of one CUT

domain and one HOX domain. We discovered a new transcript variant of

ONECUT2 in a cDNA library [1] from the Hodgkin lymphoma (HL) cell line L-
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1236. This variant (ONECUT2s) uses an alternative second exon compared to

the reference sequence.

Methods Expression of ONECUT2 and ONECTUT2s in different tissues and

cell lines was assessed by quantitative real-time polymerase chain reaction

(qRT-PCR). ONCUT2 specific siRNA was used for knock-down in HL cell lines.

In addition, ONECUT2 and ONECUT2s were cloned into eukaryotic expression

plasmids. Expression of ONECUT2/ONECUT2s in transfected cells was detec-

ted by immunofluorescence. RNA from transfected cells was analyzed by

DNA microarray analysis.

Results The expression analysis indicated high expression of ONECUT2 and

ONECUT2s in HL cell lines as well as in normal liver. The majority of normal

tissues and cell lines expressed only low levels of ONECUT2 and ONECUT2s. In

contrast, the cell lines Kasumi-1 and HL-60 as well as normal testis showed

high expression of ONECUT2s only. We observed that knockdown of ONECUT2

lead to decreased ONECUT2s expression whereas transgenic overexpression of

ONECUT2 had no impact on ONECUT2s. Interestingly, overexpressed ONE-

CUT2 was located predominantly in the cytoplasm and not in the nucleus. By

transgenic overexpression or knockdown of ONECUT2 and subsequent DNA

microarray analysis we identified potential new ONECUT2 target genes.

Conclusion The data suggests that ONECUT2 as well as ONECUT2s play

important roles in the gene regulation of HL cells. The fact that the transcrip-

tion factor is not only located in the nucleus but predominantly in the cyto-

plasm suggest additional functions besides transcriptional activation.

Our study was supported by a grant from the Stiftung Mitteldeutsche

Kinderkrebsforschung
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Introduction Matrix metalloproteinases (MMPs) are zinc dependent endo-

peptidases that act on both renewal and remodeling of the extracellular mat-

rix. Increased expression of these proteins is associated with neoplastic,

invasive and metastatic processes. Studies show that in Hodgkin’s Lymphoma

(HL), strong expression of metalloproteinase 2 (MMP-2) correlates with a

favorable prognosis, while expression of metalloproteinase 9 (MMP-9) sho-

wed an adverse outcome. Therefore, the aim of our study was to evaluate

the expression of MMP-2 and MMP-9 as a prognostic factor in patients diag-

nosed with HL.

Methods In the present study, 45 paraffin biopsies from patients up to 19

years old diagnosed with HL were used in two referral hospitals in the state

of Pernambuco, Brazil. The immunohistochemistry reaction used primary

monoclonal antibodies directed to matrix metalloproteinases (MMP-2 and -9)

to detect such proteins in the tumor microenvironment.

Results MMP-2 intensity pattern was stronger (> 10% of total field) in

patients with stage III/IV and B symptoms. MMP-2 x Risk group showed signi-

ficant value (p=0,0388). That is, the stronger the MMP-2 marking, the greater

the unfavorable risk. However for MMP-9 there was no difference in the

stronger intensity pattern in relation to stages I/II and III/IV, only in the pre-

sence of symptoms B. The criterion MMP-9 x Symptoms B showed significant

value (p = 0.0411). Therefore, patients with B symptoms have higher MMP-9

expression.

Conclusion Thus, we believe that both MMP-2 and MMP-9 can be considered

poor prognostic molecules for Hodgkin’s lymphoma and the that RNA

expression evaluation could confirm the results.
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Introduction The human leukocyte antigen (HLA) class I and class II genes

are highly polymorphic and proteins encoded by them play an important role

in self/non-self immune recognition. The identification of causal variants that

modulate the susceptibility to a large number of infections and disease is
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problematic due to linkage disequilibrium (LD) that extends both across mul-

tiple HLA genes and non HLA genes. In a previous study evaluating polymor-

phic sites 3ʹ Untranslated region (UTR) HLA-G and Hodgkin disease (HL) in

pediatric patients, we found the positive association between +3027-A fre-

quencies and progression/relapse. In order to investigate the relationship

between 3ʹUTR HLA-G and negative treatment outcome, the extended HLA

haplotypes were analyzed.

Methods DNA from 113 pediatric HL patients (27 with progression/relapse

(P/R)) treated using the AIEOP LH-2004 protocol were typed for HLA-A, HLA-

G, HLA-F and HLA-E. In addition, two probes located in 3ʹUTR HLA-F

(rs1633096) and near the HLA-DRA region (rs6903608) were studied. For

allele frequency and epitope analysis the SKDM HLA Tool beta was used. The

results are shown as P-values and odd ratios (OR) in the text.

Results Our data showed the presence of a LD block within the HLA class I

region. The haplotype was composed of HLA-A*11, HLA-G*01: 01: 03

with +3027-A and HLA-F*01: 01: 02 with an alternating presence of the

two HLA-E alleles (E*0101 or E*10103). The comparison of HLA-A allele

frequencies between patient P/R and HL showed an association between

HLA-A*11 with progression/relapse. Moreover, the alignment of the

amino acids (AA) composing the anchorage pocket of the epitope from

the most represented HLA-A alleles showed a Tyrosine (Y) in position 9 in

P/R patients ( Y9, P=0,002674, OR=5,443). The presence of AA Y9 was sta-

tistically linked to the condition of heterozygosity and to the female gen-

der (P=0,0045, OR=6,28; P=0,006222, OR=15,923 respectively). In a

preliminary analysis of the class II marker, the rs6903608 T/C an associa-

tion of the C allele with HL was observed suggesting that the HLA haplo-

type block structure could be further determined.

Conclusion We demonstrated that the HLA haplotype HLA-A*11, HLA-

G*01: 01: 03 with +3027-A and HLA-F*01: 01: 02 was associated with pro-

gression/relapse in pediatric HL patients treated with the AIEOP LH-2004 pro-

tocol especially in female gender, however larger prospective studies will be

necessary to confirm this relationship.
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Introduction During human evolution, germline infections by retroviruses

have repeatedly occurred, integrating viral DNA into the host genome. As a

result, the human genome consists of approximately 8% human endogenous

retroviruses (HERV). Although most of this viral DNA is defective due to muta-

tions, there are sequences with intact open reading frames for the generation

of viral transcripts and proteins. In Hodgkin lymphoma (HL) the activation of

HERV loci and expression of related transcripts has been observed.

Methods In order to characterize HL-associated HERV sequences that might

play a role in HL biology we analyzed cDNA libraries, DNA microarray data

and RNA sequencing data from HL cell lines. With different molecular-biologi-

cal and computational approaches [1,–4] we identified expressed HERV loci

that might be relevant for the origin of HL.

Results We observed increased transcriptional activity of several HERV rela-

ted sequences in HL cell lines. Among these sequences, we discovered a new

HERV-related transcript derived from the chromosomal region immediately

upstream of the colony stimulating factor 1 (CSF1) region. The first exon of

this Transcript From HL Cells (THOLE) is part of a member of the HUERS-P1/

LTR8 family of endogenous retroviruses. High expression of THOLE was

observed only in HL cell lines with an exceptionally high expression in the cell

line L-1236.

Conclusion The expression of THOLE in L-1236 cell is an example for HERV/

LTR-associated gene expression in HL. The influence of HERV/LTR-associated

transcripts on gene expression might explain the characteristic phenotype of

human HL and requires further investigations.
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Introduction Treatment approaches to pediatric and adult cHL have

varied considerably. This has resulted in gaps in understanding risk pre-

diction and optimal therapy for de-novo advanced stage disease across

the adolescent and young adult (AYA) age spectrum. In collaboration

with adult research groups through the U.S. National Cancer Institute’s

National Clinical Trials Network (NCTN), earlier access to novel agents

such as immunotherapy could be facilitated for high risk AYA. The PD-1

inhibitor Nivolumab (Nivo) has safety and efficacy in relapsed and

refractory disease in children and adults, but has not been evaluated in

de-novo disease to date.

Methods Leaders in lymphoma, including all North American cooperative

group chairs, Cancer Therapy Evaluation Program (CTEP) representatives and

patient advocates met to establish consensus on the comparison arms and

study design, based on recent historical approaches across adult and pediat-

ric groups. Study champions were identified across all North American coo-

perative groups and included expertise in imaging, radiation oncology,

biology and patient-reported outcomes. A therapeutic study was designed

with the primary aim being to compare progression-free survival with novel

targeted agents in advanced stage cHL.
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Results The trial, led by SWOG Cancer Research Network, opened to accrual

in July 2019. Eligibility criteria include patients ≥ 12 years of age with Stage III

or IV disease. Patients are randomized (1:1) to 6 cycles of either Nivo-Adria-

mycin, Vinblastine, Dacarbazine (AVD) or Brentuximab vedotin (Bv)-AVD.

Enrollment is being stratified by age, baseline International Prognostic Score,

and provider intent to use involved site radiation therapy (ISRT). Protocol-

prescribed ISRT is response-adapted, based on end of therapy imaging. The

primary endpoint is a comparison of progression-free survival between arms.

Secondary clinical endpoints include comparison of: overall survival, metabo-

lic response at the end of therapy, physician-reported adverse events, pati-

ent-reported adverse events, and health-related quality of life (overall, and

specific to fatigue and neuropathy).

Conclusion This unique intergroup collaboration demonstrates the process

and the feasibility of consensus study designs toward early adoption of targe-

ted therapies and harmonization of treatment approaches for AYA

populations.
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Introduction Data on the treatment of pediatric patients with brentuximab

vedotin are limited. The aims of this study were to assess the safety and toler-

ability of brentuximab vedotin in Japanese children with relapsed or refrac-

tory Hodgkin’s lymphoma (HL) or systemic anaplastic large-cell lymphoma

(sALCL). In Japan, a phase I/II study (TB-BC010088 study) involving patients

with recurrent or refractory CD30-positive HL or sALCL was initiated in Octo-

ber 2011. Based on the results of the TB-BC010088, SG035–0003, and

SG035–0004 studies, brentuximab vedotin was also approved for the treat-

ment of patients with recurrent or refractory CD30-positive HL or ALCL in

2014 in Japan. We report here the safety and tolerability of brentuximab

vedotin in Japanese children with relapsed or refractory CD30 positive HL or

sALCL.

Methods Pediatric patients, aged 2–17 years, with relapsed or refractory HL

or sALCL were recruited. Brentuximab vedotin were administered at 1.8 mg/

kg via intravenous infusion once every 3 weeks. Primary endpoints were

dose-limiting toxicities and safety.

Results Between September 2016, and March 2018, six patients (median

age: 11.5, range 5–14 years), four with relapsed or refractory HL and two

with relapsed or refractory sALCL were enrolled. Dose limiting toxicities were

not observed in any of the six patients. Although three of six patients (50%)

had at least one grade ≥3 adverse event, no patient had a serious adverse

event. The pharmacokinetic profile of brentuximab vedotin in pediatric

patients was comparable to that reported in adults. The proportion of

patients who achieved overall response was 60% (95% confidence interval

14.7–94.7).

Conclusion Our study had two limitations, namely the small sample size and

the heterogeneity of the patients. However, it also represents the first pros-

pective trial to systematically investigate the use of brentuximab vedotin in

Japanese children.

Our data suggest that brentuximab vedotin at 1.8 mg/kg might have a mana-

geable toxicity profile for the treatment of children with recurrent or refrac-

tory HL or sALCL. Despite this, the optimal dose of BV in pediatric patients is

unclear. Further research in pediatric patients with recurrent or refractory HL

or sALCL is needed.
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Introduction Treating Hodgkin lymphoma (HL) among children involves a

tradeoff between cure and reducing long term radiotherapy toxicity like

secondary malignancies, cardiac and endocrine dysfunction. Fluorodeoxyglu-

cose positron emission tomography (PET) combined with computed tomo-

graphy (CT) identifies patients with early response to chemotherapy, for

whom radiotherapy may be avoided. The prognostic role of PET-CT in res-

ponse–adapted treatment is evaluated in this study.

Methods Patients with HL of all treatment groups, who were younger than 18

years, were included. Interim PET-CT was performed after two chemotherapy

cycles. Patients were stratified into three risk groups: group 1 (stage I or II with

no unfavorable features); group 2 (stage I or II with bulky disease/B symptoms);

and group 3 (stage III/IV). A vincristine,etoposide,prednisone and doxorubicin –

based regimen was used in early disease. A Cyclophosphamide, Oncovin, Predin-

sone,Dacarbazine–based regimen was used in advanced disease.Patients who

achieved complete response by interim PET-CTwill avoid radiotherapy .

Results Sixty-five patients were included. Sixteen (24.6%), 27 (41.5%), and

22 (33.9%) patients were included in treatment groups 1, 2, and 3, respecti-

vely. On the basis of negative interim PET responses, 43 (66.1%) patients

were treated without radiotherapy. The 5-year event-free survival for the ent-

ire cohort was 96 % and overall survival was 99%. Most of the PET-CT scans at

the end of treatment were done in positive interim PET-CT cases, while in

early responders; only CT scans were done.

Conclusion The number of pediatric HL patients who need to be treated

with the expensive radiotherapy devices can be decreased in limited resour-

ces countries and replace it with the less costly modality like interim PET-CT.

We can decrease the burden on PET-CT machines especially at the end of

treatment after achieving CR by interim PET-CT.
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Introduction Neutropenic enterocolitis (NE) also known as typhlitis is a

severe condition usually affecting immunocompromised patients. Typhlitis is

classically seen during neutropenia but also can be seen outside the
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neutropenic periods. The true incidence of NE is unknown worldwide. The

frequency of neutropenic enterocolitis appears to be increasing with the

widespread use of cytotoxic agents, which cause gastrointestinal mucositis.

Methods This is a first documented case of NE in a patient with Hodgkin

Lymphoma, in Armenia.

Results 12-years oldgirl was diagnosed with Hodgkin Lymphoma IIA in Septem-

ber of 2019 based on the histological and immunohistochemical investigations.

She was hospitalized and chemotherapy with the following medications was ini-

tiated: prednisolone, vincristine, doxorubicin and etoposide. On the 9th day of

chemotherapy she was complaining of abdominal pain, cramps, constipation.

Laboratory findings were unremarkable. Gastroenterologist consultation was

organized and she prescribed empiric eradication of Helicobacter Pylori (regi-

men with amoxicillin and clarithromycin). Chemotherapy has been suspended. 2

days later the patient started to complain of fever (up to 39 degrees of Celsius)

and CBC showed profound neutropenia (WBC - 0.34**103/μL, neutrophil counts
0.06*103/μL). Meropenem and granulocyte colony-stimulating factor were

started for the empiric treatment of febrile neutropenia. Despite the treatment

symptoms were persistent. Besides, patient had a new complaint - diarrhea.

Based on the symptoms (fever, neutropenia, abdominal pain, diarrhea) NE was

suspected. The results of ultrasound of abdomen was unremarkable. CT scan of

abdomen revealed the width of the intestinal mucosa 0.5-1.0 cm. Consequently,

the diagnosis of NE was confirmed. Clarithromycin was switched to metronida-

zole accordingly. Pseudomonas aeruginosa was detected in blood culture and

Proteus vulgaris was detected in stool culture. After 10 days of antibacterial the-

rapy (Meropenem and Metronidazole) and diet the patient was recovered.

Conclusion As the true incidence of NE is still unclear, awareness of typhlitis

and possible risk factors at local institutions might help to modify the inci-

dence and consequences of typhlitis.
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Introduction Pediatric Hodgkin’s Lymphoma constitute 5 to 6% of all the

children with cancer. Cure rates approach 80-90% due to combination of dif-

ferent chemotherapy drugs and low dose involved field radiotherapy howe-

ver, 15-20% of patients have resustance to therapy or relapse after

treatment. Prognostic factors help to define risk startified treatment and also

identify patients at risk for faiure. The purpose of this our study was to see

the impact of baseline prognostic factors on the outcome of Pediatric Hodg-

kin Lymphoma in our institute.

Methods Medical records were reviewed retrospectively from April 2010 to

December 2015 after IRB approval with newly daignosed Hodgkin Lymphoma

on histopathology in Shaukat Khanum Memorial Cancer Hospital . Data was col-

lected on each pateint’s age, gender, B symptoms, stage, bulk volume, ESR,

albumin, hemoglobin, staging workup, re evaluation scans and followup.

Results A total of 357 patients with Hodgkin Lymphoma were included, the

median followup of cohort was 40 months.All patients were treated with

COPDac/ABVD chemotherapy and 54 (15%) patients received low dose

involved field radiotherapy. Stage I patients were 26(7%), Stage II patients

were 91(25.5%), Stage III patients were 148(41.5%) and Stage IV patients

were 92( 36%). B symptoms were positive in 71(20%) patients and negative

in 286(80%) patients. ESR was more than 30 in 196 (55%) patients and less

than 30 in 161(45%) patients.Three categories of bulk volume 0-100ml in

83(23%) patients, 101-200ml in 148 (49%) patients and above 200ml in 100

(28%) patients. Bone marrow involvement in 48(13%) patients, BM no invol-

ved in 297(83%) patients and BM was not done in 12(3.4%) patients. In

multivariate analysis, three variables were identified as significant indepen-

dant risk factors for advanced stage ESR (Above 30) (adjusted odd ratio)

[AOR] 2.40; 95% confidence interval [CI](1.34 4.27), p- value was 0.003,

Hemoglobin;(AOR 0.82; 95% CI(0.69 0.97), p-value 0.02 and albumin ( AOR

0.47;95% CI (0.30 0.82), p-value 0.01.Further more paltelets were margi-

nally significant (AOR 0.99; 95% CI ( 0.99 1.00), p -value 0.01.Median Event

Free Survival and Overall Survival were 13±4.48 and 18 ±6.32 months

respectively.

Conclusion There was significant impact of baseline prognostic factors on

the survival of patients with Hodgkin Lymphoma. Further prospective trials

needed for emerging biomarkers for risk stratification.
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Introduction Nodular Lymphocyte Predominant Hodgkin Lymphoma (NLP-

HL) is a rare clinical entity. In order to investigate NLP-HL clinical course and

treatment a survey was performed within Polish Pediatric Leukemia/Lym-

phoma Study Group participating centers.

Methods Questionnaire was sent to all participating centers and data regar-

ding patients, diagnosis, treatment and treatment results were gained. Ana-

lysis of collected data was performed.

Results From 2010 to 2019, 28 pediatric patients with NLP-HL were registered

in Poland. Two patients with inherited immune deficiencies and 3 patients who

did not complete treatment were excluded from analysis. Age of patients was

5,5 – 17,8 (median: 12,2) years. NLP-HL occurred mainly in males (n=21). All sta-

ges of disease were observed but stage I (n=7) and stage II (n=10) were predo-

minating. In most of patients (n=15) supradiaphragmatic localization was

observed while mediastinal involvement was observed only in 2 patients.

7 patients presented with localized, resectable disease. In 3 patients total pri-

mary resection was performed. One of these patients relapsed and was trea-

ted with CVP chemotherapy. Two patients received further chemotherapy

after total resection. Two patients were resected incompletely thus under-

went CVP chemotherapy. No other relapses were observed.

Fourteen patients presented with unresectable disease, of these 8 received

CVP chemotherapy, and 6 were treated with other chemotherapy regimens,

three relapses were observed and these patients were further treated with

chemotherapy and rituximab. One patient underwent auto-SCT. All patients

remain alive. Three-years disease-free survival was 81%.

Conclusion NLP-HL treatment result are consistent with results noted in

other countries, but still there is a need for improvement and coherent treat-

ment of NLP-HL patients in Poland. Focus has to be made on primary resec-

tion eligible patients. In higher stages of disease consensus on treatment has

worked out as many different chemotherapy schedules were in use.

PW I-V-17 Real-life experience of multisciplinary
pediatric lymphoma tumor board: decision’s impact
on Hodgkin Lymphoma treatment choice and results

Chairs Potier A1, Montravers F2, Ducou Le Pointe H3, Leblanc T4,

Pacquement H5, Brugieres L6, Rigaud C7, Dourthe M E8, Brice P9, Martin V10,

Boudjemaa S11, Helfre S12, Landman-Parker J13

Affiliations 1 Sorbonne Université, Pediatric Hematology Oncology

department, Trousseau Hospital APHP, Paris, France; 2 Sorbonne Université,

Nuclear medicine, Tenon Hospital APHP, Paris, France; 3 Sorbonne Université,

Radiology department, Trousseau Hospital APHP, Paris, France; 4 Université

de Paris, Pediatric Hematology department, Debré Hospital APHP, Paris,

France; 5 Paris Saclay Université, Pediatric Oncology Department, Curie

Institute, Paris, France; 6 Paris Sud Université, Pediatric Oncology

Department, Gustave Roussy Institute, Villejuif, France; 7 Paris Sud

Université, Pediatric Oncology Department, Gustave Roussy Institute,

Villejuif, France; 8 Université de Paris, Pediatric Hematology department,

Debré Hospital APHP, Paris, France; 9 Université de Paris, AYA Hematology

department, Saint Louis Hospital APHP, Paris, France; 10 Paris Sud Université,

Radiotherapy Department, Gustave Roussy Institute, Villejuif,

France; 11 Sorbonne Université, Anatomopathology, Trousseau Hospital

APHP, Paris, France; 12 Paris Saclay Université, Radiotherapy Department,

Curie Institute, Paris, France; 13 Sorbonne Université, Pediatric Hematology

Oncology department, Trousseau Hospital APHP, Paris, France

DOI 10.1055/s-0040-1701855

Introduction In France, all classical Hodgkin Lymphoma (cHL) children and

adolescents cases are presented in seven multidisciplinary pediatric regional

tumor boards (RCPP) to define treatment plan. Between January 2013 and

December 2016, no trial was open for recruitment and treatment

recommendations were based on the preliminary results of the EuroNet-PHL-

C1 protocol. This retrospective work aims to describe RCPP decisions, deli-

vered treatment and outcome of cHL patients during this period for one

region (Ile-de-France).

Methods Medical report, histology, biology, RCPP decisions, of all cHL pre-

sented at diagnosis in RCPP Lymphoma “Ile-de-France” with CT scan, MRI,

abdominal ultrasound and PET-FDG-CT available were analysed.

Results Between January 2013 and December 2016, 157 patients were recor-

ded, median age was 14 years; sex ratio was 0.87; and stratification in the

treatment groups was as follows: TG1/2/3 respectively 10, 30 and 60%.

Patients were treated according to amended EuroNet-PHL-C1 protocol in 123/

157 (78%) cases; 34 received a different treatment plan: third cycle of OEPA,

adjunction of one or more cycle of COPDAC, Brentuximab vedotin, ABVD, esca-

lated BEACOPP. Complete metabolic response was define on Deauville Score,

ie < or = 3. Radiotherapy indication was defined by the response after the first

2 cycles of OEPA: response was inadequate for 56/157 (36%) patients, 15/56

nevertheless did not received radiotherapy because young age (n=2), extensive

disease (n=7), unclear response after 2 OEPA (n=3), medical condition (n=2),

progression (n=2) and/or parental refusal (n=2). In 3 cases, patients with ade-

quate response radiotherapy on residual disease. With median follow up of 39

months, 155/157 patients are alive, 2 patients died (1 unknown reason, 1

relapse treatment toxicity). With a median follow up of 35 months, 19 (12%)

patients relapsed; median time between end of treatment and relapse was 4

months (0 to 33 months). Overall survival is 98%, estimated 5 years Event-

Free-Survival is 86%, univariate analysis did not identified any significant diffe-

rence between patients treated with or without radiotherapy. Inadequate res-

ponse after 2 OEPA course and TG 2/3 were associated to inferior outcome.

Conclusion In a real life experience of tumor board decisions, survival is

excellent and relapse cumulative rate in the range of expected result. Of

note, the use of radiotherapy was limited to 26% of cases.
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Introduction Between 2014 and 2019, in the department of hematology

and neoplasm, 11 children with Hodgkin lymphoma have been hospitalized

and treated. The National Center for Maternal and Child Health is the leading

center for maternal and child health. We have 1200 medical workers and 21

pediatric subspecialty department in the country. All pediatric serious cases

come to our center. Pediatric Hematology is stablished on 2006. In 2016 our

department is upgraded and included Pediatric Oncology. Now we give medi-

cal services as unified Pediatric Hematology and Oncology Department.

Hematology and Oncology department is an only subspecialty department in

the country. We have 7 medical doctors and 20 nurses. We are providing

medical services with 30 patient beds and 5 palliative beds. We provide medi-

cal services to 1400 patients annually. I would like to like highlight that medi-

cal service for children aged from 0-18 is free in Mongolia.

Methods The study is based on 150 patient history which were treated in

Pediatric Hematology and Oncology Department from 2014 to 2019. 11

children treated total 150 times between 2014 to 2019.

Results 11 children diagnosed with Hodgkin lymphoma between 2014 to 2019.

Gender ratio

Male: 64%

Female: 36%

Number of occurrences by year

2014: - 1

2015: - 1

2016: - 1

2017: - 5
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2018: - 2

2019: - 1

Occurrences by age

0 - 05 years old: 0

06 - 10 years old: 7/63.6%/

11 - 15 years old: 4/36.4%/

16 - more years old: 0

Occurrences by Region

Central Region: 73%

Khangai: 18%

Eastern: 9%

Geographical regions of Mongolia: West, North, Kahngai, Central, Gobi, East

Central is the region where Ulaanbaatar city is located with 40-50 percent of

total population.

Average elapsed time for treatment 5 months

Conclusion Result of the treatment is going well. There is no death case up

to date.
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Introduction

Objective the aim of this study was to analyze the event-free survival (EFS)

and the overall survival (OS) of children with HL treated by the PINDA-99 pro-

tocol, based in the Children´s cancer group 1995 (CCG-5942)

Methods

Patients and Methods 119 patients were registered on this trail between

January 1999 and April 2005 at our country (public health). Low risk (LR) were

stages IA, IB and IIA (no bulky disease (<10 cm), < 4 involved ganglionar areas

and no lung hilar nodes), high risk (HR) were stages II B, III A, III B, IV, bulky

mediastinum and bulky disease (>10 cm). Chemotherapy for LR was 4 cycles

of the COP/ABVD hybrid scheme (cyclophosphamide, vincristine, prednisone,

doxorubicin, bleomycin, vinblastine and dacarbazine) and low-dose involved

field radiotherapy (RT) only in case of partial remission (PR) at the end of che-

motherapy (21 Gy in initially involved areas, plus 14 Gy boost on residual

disease). The HR group was treated with 6 cycles of hybrid COP/ABVD, using

RT only in PR and in patients with diagnosed bulky mediastinum.

Results

Results The male to female ratio was 2:1 (80 men and 39 women). The

median age at diagnosis was 8,5 years old (range, 2.6 to 15 y). Histology was

obtained in 112/119 patients: Mixed-cellularity 49 (44%) Nodular sclerosing

44 (39%) Lymphocyte-rich 9 (8%) Lymphocyte depleted 2 (2%) Not classifiable

8 (7%). 46 patients (41%) were assigned to LR: Stage IA 11/113 (10%) IB 5/

113 (4%) IIA 30/113 (27%). 67 patients (59%) were assigned to HR, IIB 15/113

(13%), IIIA 18/113 (16%), IIIB 20/113 (18%), IVA 0 and IVB 14/113 (12%). B

symptoms presents in 53/113 (47%). 61 patients (51%) received RT, 46 not

achieved complete remission (CR) after chemotherapy (4 or 6 cycles LR or HR

respectively) and 15 had bulky mediastinum. 9 relapsed (7,5%) and 5 of them

remained in second CR after further therapy. 3 (2.5%) had a second cancer

(one osteosarcoma and two thyroid cancer, all in irradiated site). 7 patients

dead (5.8%), 5 for illness (1 did not respond to initial therapy and 4 died in

relapsed), 1 for infection and 1 for second cancer (osteosarcoma in irradiated

bone). OS was 94 % and EFS was 89% with a median follow -up of 10 years.

Conclusion

Conclusions Avoiding RT in patients that RC to chemotherapy COP/ABVD

hybrid scheme had excellent results both LR and HR. In our protocol nearly

half of the patients could be cured without RT. Second cancer were observed

only in irradiated patients, and one of them died for that, being in remission

of hodgkin disease.
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Introduction Hodgkin’s disease is a neoplastic disorder of lymphoid tissue. It

remains the first model of malignant tumor curable and curable by combined

multidrug therapy and radiotherapy.

The objective to carry out an epidemiological analysis, to study the clinical

and histological aspects, to evaluate the therapeutic response and the evolu-

tive aspects.

Methods This work is a retrospective study of cases of hodgkin’s disease

diagnosed in the department of hematology, pediatric oncology, CHU

Mohammed VI Marrakech

Results As of 2011, 22 cases with Hodgkin’s disease were collected. The

mean age is 11.18 with a male predominance of 73%. Cervical adenopathies

are affected in 90% of cases. According to the classification of Ann-Arbor

stage II is found in 36% of the cases. The scleronodular histologic type is the

most frequent (54.5%). All patients are treated according to the MA-MDH

2004 protocol. Complete clinical remission is obtained in 73% of cases. The

rate of loss of sight is 18%.

Conclusion This rate can be reduced by the efforts undertaken in our service

by sensitizing patients and their families to adherence to treatment and

medical coverage.
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Introduction Children with diagnosis of Hodgkin Lymphoma (HL) have achie-

ved high rate of survival, and for this reason the aim of our current study is to

decrease radiotherapy (RT) indications for avoiding late sequelae. To analyze
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disease response rate to combined chemotherapy in children and adolescents

with classical HL included in LH GALOP 2017 Protocol.

Methods From Sept 17 to Oct 19, 45 consecutive pediatric patients with HL

were registered in LH GALOP 2017 Protocol. This is a non-randomized, multi-

center, prospective pediatric HL treatment trial, stratified according to initial

risk factors and response to chemotherapy (interim and late response), with

reduced cumulative doses of antineoplastic agents and avoiding radiotherapy

in good responders. Chemotherapy is based on ABVD and ESHAP regimes.

No radiotherapy is delivered when complete response is achieved after che-

motherapy in any risk groups. Patients who achieved partial response receive

low dose (30Gy) involved node RT. Stable or progressive disease is assumed

as a trial failure at any moment. (Further information ClinTrials.gov NCT

NCT03500133

Results Forty-three of 45 patients (pts) were eligible for analysis. Misdiag-

nosis (1pt), additional radiotherapy off protocol (1pt). Males: 22pts Fema-

les: 21pts. Median age: 11.3 (range: 4.7–16.2) years. Median follow-up was:

10 months. Bulky mediastine: 14pts (32.5%),B-symptoms: 20pts (44.4%),

extranodal invasion: 2pts (4.2%), systemic involvement: 17pts (39.5%),

lung: 7pts (16.2%), liver: 4pts (9.3%), bone: 3pts (6.9%), bone marrow: 3pts

(6.9%).Histology subtyping: Nodular Sclerosis: 34pts (79%), Mixed Cellula-

rity: 5pts (11.6%), LR CHL: 4pts (9.3%). Autoimmune related initial disor-

ders: 4 pts (9.3%). Initial staging: IA: 4pts, IIA: 11pts, IIB: 6pts, IIIA: 6pts,

IIIB: 4pts, IVA: 2pts, IVB: 10pts. Initial risk assignment: Low: 8pts (18.6%),

Intermediate: 15pts (34.8%), High: 20pts (46.5%). Early response assess-

ment: CR: 23/42pts (54.7%). Late response assessment: CR: 32/34pts

(94.1%)PD: 1pt, PR: 1pt. RT: 2 pts (5.8%). Acute therapy related toxicity was

mild-moderate, mainly hematological. No relapses and deaths were

observed.

Conclusion High rates of complete responders were found in the interim

assessment and at the end of chemotherapy, even with high proportion of

advanced disease, achieving a better treatment tailoring and avoiding RT in

most of cases. At 10 months of median follow-up only one case of refractory

disease was found as trial failure event for survival analysis.
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Introduction Hodgkin lymphoma (HL) is a clonal, lymphoproliferative cell

neoplasm which mainly involves nodes with high chances of survival (SV).

Objective To determine differences in global survival (GS) and disease-free

SV (DFSV) at 20 years according to risk.

Methods Case series with follow-up. Patients with HL from 1 to 18 years old,

treated at the Institute of SOLCA-Cuenca (1999-2019) were included. The out-

come variables were: histology, symptoms, stage, risk, complete remission (CR),

GS and DFSV. Once their treatments were completed, patients underwent clini-

cal follow-up. Descriptive statistics (measures of central tendency and disper-

sion) and analytical (Chi2, Fisher exact and continuity correction) were used. SV

analyzes were performed with Kaplan Meier and log-rank curves.

Results

Results: 44 patients (56.8% men) were studied, with a median age of 9.8

years. 45.5% had mixed cellularity and 63.6% presented symptoms B. Stage

IV (31.8%) and high risk (56.8%) were the most frequent. After the first line of

treatment, 32 patients (72.7%) achieved CR. The GS and DFSV at 20 years

were 77.5% and 71.1% respectively. When comparing the subgroups

according to risk, the GAVS and DFSV for patients with low, intermediate and

high risk were 100%, 37.5 % and 85.7% (p = 0.167); and of 100%, 90.9% and

53.1% (p=0.358) respectively.

Conclusion The GS and DFSV verified are similar to those reported in other

studies. There were no differences between them and the patient’s risk.
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Introduction From 2007 SEHOP Hodgkin Lymphoma Working Group deci-

ded to recommend pediatric patients(p) diagnosed with lymphocyte-pre-

dominant Hodgkin lymphoma (LPHL) were treated according to Euronet-

PHL-LP1 for stage IA and IIA and according to updated international strate-

gies for advanced stages. From 2008 pathology central review was encoura-

ged taking advantage of the Euronet-C1 trial pathology reviewers.

Objective: Collect and review outcome of pediatric p withLPHL diagnosed in

Spain 2007–2019.

Methods Questionnaire was sent to 36 Pediatric Onco-Hematology Units.

Descriptive analysis was performed: sex distribution, mean age at diagnosis,

pathology central review, PET, stage, treatment, median follow-up, outcome

and relapse treatment.

Results 28 out of 36 Pediatric Onco-Hematology Units responded the ques-

tionnaire:52p from 26 hospitals with LPHL were collected. Gender distribu-

tion:34 male/18 female(1.88/1). Mean age at diagnosis: 10 years(yrs) and 6

months(m)(5-16yrs). Centralized pathological review was performed in

61,5%. PET was used for staging in 80,7%. Stage distribution: IA 18p,IIA 22p,

IIB 1p,IIIA 6p,IV 5p. Most frequent location: Cervical.

Treatment:15/18p stage I underwent surgery alone;11/22p stage IIA received

3 CVP and 5/22 3 R-CVP,2/22 combination of CVP and R-CVP,4/22 received

polichemotherapy. Advanced stages were treated according to Euronet-C1 or

LH-2003 trials or with R-CHOP.

Outcome: Median follow up 49m(range 3m-132m).13/52p (25%) relapsed

with median relapse time of 9m(5m-52m).Stage I:5/15p(33,3%) treated with

surgery alone relapsed,median 7m(range 5-9m),IIA: 4,III: 2 and IV 2p. Treat-

ment: stage I polychemotherapy (CVP,R-CVP) IIA-IV:IEP/ABVD/ICE +rituximab

+ radiotherapy: 1IV. 4p underwent TPH.All 52p p are alive: 38p in 1st com-

plete remission(CR),12 in 2nd CR,1 in PR still on chemotherapy,1 in 3rd CR

after R-CHOP and radiotherapy.

Conclusion In our series,Spanish p with LPHL have an excellent prognosis.

Increasing centralized pathology review along last decade has been a major
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achievement to improve the quality of pathology diagnosis. Surgery alone

was effective treatment for 66% of stage I p. 79% of p treated with low inten-

sity chemotherapy or polychemotherapy + rituximab remain in 1st CR. Relap-

sed p can be safely rescued with low intensity chemotherapy and

polychemotherapy +rituximab + radiotherapy. Unified international recom-

mendations, participation in international multicenter trials and central

pathology review will continue to be encouraged for Spanish pediatric p with

LPHL along next years.
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Introduction Pediatric Hodgkin Lymphoma (HL) accounts for approxima-

tely 10-20% of lymphoma in pediatric patients, and the incidence of

pediatric HL is lower in Japan than in Western countries. Here, we assess a

multicenter, single-treatment trial (HL-14) that commenced in 2015 in

Japan to determine the risk-adapted omission of radiation therapy for

patients with negative fluorodeoxyglucose-positron emission tomography

(FDG-PET) results, following an initial treatment response to combination

chemotherapy.

Methods Patients with untreated HL aged <20 years at diagnosis are

enrolled. The Japanese Pediatric Leukemia/Lymphoma Study Gropup,

Japan Children’s Cancer Groupe (JPLSG, JCCG) HL-14 sudy will examine the

effects of omitting radiation therapy if the FDG-PET findings after two

completed cycles of combination chemotherapy are negative. Low-risk

patients (stage IA, IB, and IIA) receive two cycles of OEPA (vincristine, eto-

poside, prednisolone, and doxorubicin) (boys) or OPPA (vincristine, procar-

bazine, prednisolone, and doxorubicin) (girls). Intermediate-risk patients

(stage IEA, IEB, IIEA, IIB, and IIIA) receive two cycles of OEPA (boys) or

OPPA (girls) and two cycles of COPDAC (cyclophosphamide, vincristine,

prednisolone, and dacarbazine) (boys) or COPP (cyclophosphamide, vinc-

ristine, procarbazine, and prednisolone) (girls). High-risk patients (stage

IIEB, IIIEA, IIIEB, IIIB, IVA, and IVB) receive two cycles of OEPA (boys) or

OPPA (girls) and four cycles of COPDAC (boys) or COPP (girls). If the PET2

results are negative, no radiation therapy will be administered. All patients

with positive PET2 results will receive involved-field, involved-site, or node

radiation therapy (20–36 Gy) following the completion of chemotherapy.

Results Our trial is now ongoing.

Conclusion This trial aimed to determine, within the confines of safety,

whether assessing treatment response using PET (which is highly sensitive

and specific) was effective for Japanese. In our next study, we plan to

assess the safety and treatment response of brentuximab vedotin, which

is used to treat cases of relapse in Japan, in early induction therapy using

evaluation with PET2.
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Determine the frequency and type of anemia, before and after treatment in

children and adolescents patients with Hodgkin lymphoma (HL) treated at

Hospital Nacional Edgardo Rebagliati Martins (HNERM) from January 2007 to

December 2018.

Methods The presence of anemia was considered in male pediatric

patients when hemoglobin was < 13 g/dL, and female pediatric patients

when it was < 12 g/dL. Subsequently, to determine associations, the

Chi-squared test was used. For the analysis, statistical analyses were

done using percentage, anemia curves before and after the treatment

and Student’s’t’ test.

Results A total of 576 HL patients were included among children and adoles-

cents. In which, 436 (76%) of them had solid tumors and 140 (24%) had lym-

phoma (non-Hodking lymphoma and Hodgkin lymphoma). Of which 33

(23.5%) cases corresponded to HL.

Afterwards, anemia was diagnosed in 22 (66%) patients with Hodgkin

lymphoma. The type of anemia, both at the beginning and at the end

of treatment, was microcytic anemia in the present study, most likely

due to the fact that Hodgkin lymphoma is one of the pediatric cancer

pathologies that tend to be chronic with time up to 12 months. Mild

anemia was the most frequent according to the hemoglobin cut-off

point to determine anemia.

Conclusion After the cases review, it was determined that microcytic anemia

is common in pediatric patients with Hodgkin lymphoma at the beginning,

and at the end of treatment.
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Introduction Pediatric Hodgkin lymphoma (HL) is a disease with high cure

rates, but with high treatment-related morbidity. This study aimed to identify

prognostic factors for children and juvenile HL patients treated in a developing

country given the lack of risk stratification targeting the populations of these

countries.

Methods A retrospective cohort of patients diagnosed with HL and treated

at the Instituto de Medicina Integral Professor Fernando Figueira - IMIP Hos-

pital (Recife, Brazil) was constructed. The cohort comprised patients aged

up to 18 years and treated between 1994 and 2017 using the HOD-94 or

adapted HOD-08/99 protocols (replacement of mechlorethamine by cyclo-

phosphamide). Demographic, clinical and laboratory data at diagnosis were

evaluated by descriptive, univariate and multivariate analysis, associating

these characteristics with unfavorable outcomes (death and relapse). Statis-

tically significant variables in the multivariate analysis were considered for

the construction of prognostic scores by latent class analysis. Statistical

analyses were performed using the R software package and a 95% signific-

ance level.

Results Data were collected from medical records of 126 pediatric

Hodgkin lymphoma patients. There was a predominance of male gender

(72.0%), children up to 12 years (62.4%), and the histological subtype

Nodular Sclerosis followed by Mixed Cellularity subtype. Patients with

splenomegaly and high LDH levels presenting or not mediastinal bulk

disease or lethargy were associated with a higher risk of relapse (P <

0.0001), and patients with lethargy or increased abdominal volume whe-

ther or not accompanied by nocturnal sweating had lower overall survi-

val (P = 0.015).

Conclusion These prognostic scores were constructed for patients trea-

ted in developing countries and employ low-cost parameters at diagno-

sis, which may be relevant for a better management of the target

population. However, prospective studies should be developed to vali-

date this score in other developing countries with characteristics similar

to Brazil.
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Introduction The idea of working coordinately arose in Latin America in

2012 with the creation of CLEHOP. The Consortium is made up of regional

and national groups and supported by SJCRH.

Aim Describe the outcome of patients treated according to the AHOPCA-

GATLA-SOBOPE strategy (11-EHP-12) adopting OEPA/COPDAC for high Risk

(HR) and ABVD for Intermediate (IR) and Low Risk (LR).

Methods 11-EHP-12: Risk assignment according to the Stanford/Danna-Farber/

SJCRH consortium classification. LR: ABVD x 4 ± 20 Gy IFRT; IR: ABVD x 6 ± 20

Gy IFRT; HR: OEPA-COPDAC + 20/25 Gy IFRT. Response evaluation: LR after 4th

cycle, IR and HR after the 2nd cycle. Complete Remission (CR): > 80% reduction

and negative PET. Partial Remission (PR): >50% and <80% reduction and/or posi-

tive PET.

Results 465 patients were enrolled since 2012 in the 3 groups, 366 eva-

luable. In AHOPCA, GATLA and SOBOPE the epidemiological data are: Sex:

M:78%, 64% and 67%. Median age: 8.6y, 13y and 12y (range 2.2-18 y). His-

tology: nodular sclerosis is the main subtype: 85%, 68% and 59,6%. While

mixed cellularity 11%, 23% and 21%. Most patients were diagnosed in adv-

ance stages in all groups. Risk groups of treatment: AHOPCA: 53%HR, 37%

IR, 10%LR. GATLA: 58%HR, 26% IR, 16%LR. SOBOPE: 46%HR, 32.6%IR,

21.4%LR.

The 2y-OS/2y-EFS achieved in SOBOPE is 100%/93,8%, while the 5y-OS/5y-

EFS in AHOPCA and GATLA are 90%/86% and 94%/88% respectively.

Conclusion Thanks to this cooperation, Latin-America significantly improve

outcome compared to the previous experience and reduce the number of

patients who required radiotherapy while reproducing the EuroNet expe-

rience for HR patients in a different setting.
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Introduction Depending on the time duration to relapse, relapsed Hodg-

kin Lymphoma can be divided into 3 groups. i.e. Primary Progressive

disease defined as refractory disease/relapse within 3 months of the end

of treatment, Early relapse as relapse within 3-12 months and late

relapse as relapse after 12 months from the end of treatment. Various

chemotherapy regimens are available to salvage these patients with

almost similar outcomes and a superior chemotherapy-based regimen

has not been determined [1, 2, 3]. The cost of treatment and ease of

administration become the major factors in selecting a salvage regimen

in this setting, especially in resource-limited countries. We use Gemcita-

bine/Vinorelbine (GV) based regimen for this subset of patients as it can

be administered as outpatient chemotherapy leading to less burden on

hospital resources. The aim of this review was to determine response

rates, 3-year Overall Survival (OS), Event Free Survival (EFS) and acute

toxicity of GV based salvage regimen.

Methods Data were retrospectively analyzed from the electronic record of

patients from January 1, 2014, to December 31, 2018. The interim response

was analyzed via FDG-PET CT. After remission, GV was followed by stem cells

rescue in primary progressive/early relapse patients and radiotherapy in late

relapse patients. Kaplan Meier method was used to determine 3-year OS and

EFS and log-rank test to compare survival curves.

Results Total patients were 41 with a male: female ratio of 5.8:1 and

mean age 8 years (range; 3-15). Overall response at interim assessment

was 83% (n=34/41, complete response [CR] in 56%, partial response [PR]

in 44%). Response rate for primary progressive (n=12), early (n=6) and

late relapses (n=23) at interim was 75%, 83% and 87% respectively. The

combined 3-year OS was 73% and EFS 71%. 3-year OS for primary pro-

gressive, early and late relapses was 65%, 80%, 89% (p-value: 0.07) res-

pectively. 3-year EFS for primary progressive, early and late relapses was

47%, 62%, 86% (p-value: 0.01) respectively. 3-year OS for stage I/II (n=14)

and stage III/IV at relapse was 100% and 78% respectively while 3-year

EFS did not differ on the basis of the stage at relapse and was 66% for all

stages. There were no toxic deaths. Febrile neutropenia was observed in

9.6% (n = 4) and lung toxicity in 2.4% (n =1).

Conclusion Gemcitabine and Vinorelbine is an efficacious and low toxicity

outpatient salvage regimen for relapsed pediatric Hodgkin Lymphoma. Out-

comes remain poor in primary progressive disease.
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Introduction The majority of children and young people with classical Hodg-

kin lymphoma (cHL) are cured with first line treatment, with treatment failure

rates of 10 to 20% (early to advanced stage disease). [1] Cure may be achie-

ved in the relapsed/refractory (R/R) setting but the optimal salvage treat-

ment has not been defined. Conventional salvage chemotherapy yields

complete response (CR) rates ranging from 20-60% [2]. Brentuximab vedotin

(Bv) is a novel agent increasingly used in R/R cHL, with CR rates of 33% when

used as monotherapy in the phase I/II paediatric trial [3]. A number of studies

have reported that the combination of Bv plus bendamustine (Bv+B) achieves

superior outcomes to either agent alone [2, 4]. Achievement of complete

metabolic remission (CMR) prior to autologous stem cell tranplantation

(ASCT) is highly predictive of long term progression free survival in

R/R cHL [5].

Methods We present a series of nineteen consecutive patients treated with

Bv+B as second line or later relapse therapy with R/R HL at our institution.

Patients (age range 9-27 years) were treated from May 2015 to June 2019.

Fifteen patients (79%) had primary refractory disease. Median number of

prior treatment lines was 2, including ASCT in 4 patients. Patients received

bendamustine (90mg/m2) on days 1 and 2, and Bv (1.8mg/kg) on day 2 of a

21 day cycle, with responses assessed after 2 cycles.

Results Of nineteen patients, fourteen (74%) achieved a CMR, 1 achieved a

partial response and 1 achieved stable disease. 3 patients (16%) did not com-

plete 2 cycles of treatment due to grade 2 to 4 infusion related reactions

(IRR) and so were not efficacy evaluable. CMR amongst the sixteen efficacy-

evaluable patients was 88%. All 16 evaluable patients received consolidation

therapy, 9 with ASCT and with allogeneic transplant in the remainder.

Due to frequency of IRRs, our treatment protocol was amended to include IV

steroids as pre-medication prior to each cycle. Aside from IRRs, 4 of 19

patients (21%) had grade 3 or 4 adverse events comprising cytopenias or GI

upset.

Conclusion This series indicates that Bv+B is a safe and highly active salvage

regimen for children and young people, achieving a CMR in 74% of patients

(88% in efficacy-evaluable patients). The CMR rate in this retrospective series

is superior to reported outcomes of either drug as single agent. This combi-

nation can facilitate a bridge to HDCT/ASCT in a state of CMR in the majority

of cases.
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Introduction High-dose chemotherapy and autologous hematopoietic stem

cell transplantation (AHSCT) are standard for most relapsed/refractory Hodg-

kin lymphoma (R/R HL). Although some do not require AHSCT for cure, there

is no standard therapy or inclusion criteria for this group. The ongoing trial

CheckMate CA209-744 (NCT02927769) tests a risk-stratified, response-

based algorithm for patients aged 5-30 years with R/R HL. In it, LR patients

who attain complete metabolic response to chemoimmunotherapy receive

consolidative radiation but omit AHSCT. Low risk (LR) relapse is defined as

relapse of stage IA, IIA 3-12 months from completing ≤3 cycles of chemothe-

rapy or stage I, II, and IIIA relapsing >1 year from therapy completion. Stan-

dard risk (SR) relapse includes all other relapses and all patients with B

symptoms or extranodal disease at relapse or relapse in a prior radiation field.

To broaden the definition of LR R/R HL, we retrospectively investigated the

overall survival (OS) of pediatric patients with R/R HL using two novel defini-

tions of LR relapse.

Methods We proposed two new definitions of LR relapse (LR1, LR2) based

on stage at diagnosis, initial treatment, time to relapse, and B symptoms and

extranodal disease at relapse that are broader than used on CA209-744. LR1

included relapse of stage I, IIA, IIB, IIIA >3 months following ≤ 4 cycles of the-

rapy, and relapse of stage IIBE, IIIAE, IIIB, IVA, IVB occurring >1 year off the-

rapy. LR2 was identical except for the exclusion of relapse IIIB and IVB. We

analyzed 261 R/R HL patients treated on pediatric clinical trials AHOD0431

(n=42, NCT00302003), AHOD0031 (n=192, NCT00025259), and AHOD0831

(n=27, NCT01026220). We compared survival of patients categorized as LR1,

LR2 to SR and the change in proportion of patients who would be stratified

as LR compared with CA209-744 stratification.

Results Using CA209-744 criteria, 38% and 62% patients were stratified as LR

and SR, respectively. In the LR1 stratification 74% of patients would be LR

(94% increase). Five-year OS in LR and SR patients based on the LR1 stratifica-

tion was 74.2% (95%CI 62-83%) and 80% (95%CI 66-88%) respectively

(p=0.72). Five-year OS rates for LR and SR patients based on the LR2 stratifi-

cation are 81% (95% CI 67%-90%) and 74% (95% CI 63-83%) respectively

(p=0.72).

Conclusion This analysis of outcomes of pediatric patients with R/R HL sug-

gests that less intensive strategies beyond AHSCT may be considered for

expanded subgroups of patients in future clinical trials.
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Introduction AHOPCA and GATLA have been cooperating on HL since 2012.

Patients were treated with OEPA/COPDAC for high Risk (HR) and ABVD for

Intermediate (IR) and Low Risk (LR) patients. This collaborative work signifi-

cantly improved previous outcomes in Central America and Argentina and

reduced radiotherapy as we reproduced the EuroNet experience for HR

patients in a different setting. However, patients with refractory/relapsed (r/

r) disease were salvaged according to the local resources of each setting.

Aim: To describe the outcome of high-risk patients with r/r disease in

AHOPCA and GATLA.

Methods HR patients with r/r disease were treated with ICE +/- RDT

(AHOPCA) or with GV(Gemcitabine-Vinorelbin)/IV(Ifosfamide-Vinorelbin) +/-

radiotherapy (RDT) + autologous stem cell transplant (ASCT) (GATLA) depen-

ding on patient’s status performance.

Results In GATLA 7 out of 77 patients (9%) relapsed: Of 3 patients with early

relapse/refractory disease one died of progressive disease, 2 were refractory

to GV/IV strategy but are alive in CR after subsequent therapies. Four

patients with late relapse were rescued with GV/IV +/- RT + ASCT and are

alive in CR.

In AHOPCA 16 out of 123 (13%) relapsed: All 9 patients with early relapse/

refractory disease died of progressive disease. Of the 7 late relapsed patients

rescued by ICE+/-RDT, 3 were refractory and died and 4 remain alive and

in CR.

Conclusion In an ethical randomization due to local resources, HR patients

with early relapse or refractory disease after OEPA-COPDAC were difficult to

salvage in both settings even with access to ASCT. Patients with late relapse

after OEPA COPDAC appear to benefit from ASCT.
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Content Since more than a century, numerous observations have confir-

med the key role of the immune system in the defense against cancers.

The Epstein Barr virus (EBV) is associated with the development of lym-

phoproliferative disorders including B-cell lymphomas such as Hodgkin’s

lymphoma (HL). Several pediatric forms of mendelian susceptibility to EBV

infection leading to B-cell lymphomas have been recently identified. Stu-

dies of these primary immunodeficiencies allowed the discovery of factors

and pathways involved the immune response against EBV, and more

generally in the immune-surveillance of lymphomas. Our current hypothe-

sis is that germinal mutations affecting the immune response could be

responsible of pediatric forms of lymphoma. Until now 56 pediatric

patients with B-cell lymphoproliferative disorders including 30 cases of HL

have been recruited from pediatric clinical departments from French Hos-

pitals. Patients and their relative were analyzed by whole exome sequen-

cing (WES) to identify the genetic variations possibly contributing in the

appearance of lymphoma in these patients. For patients diagnosed with

Hodgkin lymphoma (HL), all were below 10 years old. Preliminary analyses

of WES data identified relevant germinal genetic variations in 20% of

cases. These mutations will be studied to understand their effect on the

immune response and the lymphomagenesis. It is expected that this work

will provide new insights into the pathophysiology of pediatric B lympho-

mas in particular Hodgkin’s lymphoma, including tools for the molecular

and genetic diagnosis of these conditions.
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Introduction Hodgkin Lymphoma (HL) Reed Sternberg cells express tumor

associated antigens (TAA) that are potential targets for cellular therapies. We

recently demonstrated that TAA specific T cells (TAA-T) targeting WT1,

PRAME and Survivin were safe and associated with prolonged time to pro-

gression in solid tumors [1]. Hence, we evaluated whether TAA-T are safe

and elicit anti-tumor effects in patients with relapsed/refractory (rel/ref) HL.

Methods TAA-T products were generated from patients or healthy donors

on 2 trials (NCT02203903;NCT03843294). 7 patients (2 allogeneic; 5 autolo-

gous) received TAA-T for rel/ref HL or as consolidation after hematopoietic

stem cell transplant (HSCT) at dose levels up to 2.0e7/m2 and were monito-

red for safety and response. Patients could receive Nivolumab as clinically

indicated.

Results TAA-T products were predominantly CD3+ T cells (Median 84.9%;

range 80.9-99.5%), with CD4+ T cells (Median 10.9%; range 1.74-20%) and

CD8+ T cells (Median 69.8%; range 29.3-81.6%)] and NK cells (Median 0.92%

(range 0.3-16.8%)). Products manufactured from patients with no PD1 inhibi-

tor exposure (n=2) had significantly higher PD1 expression on CD4+

(p=0.001) and CD8+ T cells (p=0.02) compared to those who were exposed

to PD1 inhibitors immediately prior to TAA-T generation (n=4). TAA-T pro-

ducts showed specificity to 1-3 TAAs. Median age of patients was 36 years

(range 18-53) and median time to follow-up from TAA-T#1 was 8 months

(range 2-32). 6 out of 7 patients completed the 45 days safety monitoring

with no DLTs. One allogeneic HSCT recipient had measurable disease pre-

infusion and progressed at 6 weeks. He then received Nivolumab off protocol

and achieved complete remission (CR) but developed Grade 4 GVHD. The

other allogeneic recipient was in CR prior to TAA-T and remained in CR for 2+

yrs. Of the 4 autologous recipients, one patient in CR pre TAA-T remains in

CR at 2+ years. 3 with measurable disease pre TAA-T had stable disease at

week 6 post TAA-T#1 (duration 1.5-9 months).To evaluate TAA-T persistence,

unique T cell receptor clonotypes from a TAA-T cell product were detected in

peripheral blood 4 weeks post infusion. Additional data is pending.

Conclusion TAA-T were safe in patients with rel/ref HL including after auto-

logous or allogeneic HSCT. Prolonged continued CRs were observed when

TAA-T were given post HSCT. TAA-T can be detected in vivo using TCR

sequencing. We are now evaluating whether PD1 exposure plays a role in

their long term persistence in vivo.
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Introduction

Objective To compare the results of the LH2004 protocol with those of the

previous MH96 study - already published - after a similar observation time,

and to evaluate if reduced RT doses & fields compromise FFP and EFS rates.

Methods GR1: stages I-IIA w/out: M/T ≥0.33 or ≥4 nodal sites or hilar adeno-

pathy; GR2: pts not included in G1 and GR3; GR3: stages IIIB-IV and pts with

M/T≥0.33. MH96 therapy GR1: 3 ABVD+IFRT in pts with mediastinal mass

and in PR pts after CT. GR2: 4 COPP/ABV+IFRT. GR3: 6 COPP/ABV+ IFRT. RT

doses were: 20 Gy if CR or PR≥75%, 30 Gy if PR<75%. LH2004 therapy GR1: 3

ABVD+25,2 Gy only to PR after CT. GR2: 4 COPP/ABV+14,4 Gy if CR achieved;

PR pts received 2 cycles of IEP (Ifosfamide, Etoposide and Prednisone) and RT

(14,4 Gy if CR, 25,2 if PR). GR3: 4 COPP/ABV and 2 further COPP/ABV+RT if

CR was achieved. PR pts: 2 IEP+14,4 Gy if CR was obtained; if not, pts recei-

ved 2 additional COPP/ABV+RT according to the quality of response. Irradia-

tion fields considered involved nodal regions. Response evaluation was after

cycle 2 and 4 and after CT in GR3, by conventional imaging and with PET in

pts with mediastinal mass.

Results From June 2004 to July 2017, 1300 pts were enrolled into the

LH2004 protocol: 1201 evaluable for the analysis, with a median FUP time of

7,25 yrs. 181 pts were included in GR1, 274 in GR2 and 746 in GR3. The 10yr

FFP rates registered in LH2004 GR1, GR2 and GR3 pts are 90.0%, 90.2% and

75.2% respectively and those of MH96 are 92.4%, 84.7% and 78.6%.

RT was spared in 70% of LH2004-GR1 pts, because of CR after CT; the 10yr

EFS rates are 90.1% and 76.9% in noRT and irradiated pts respectively. In

MH96-GR1 RT was avoided in 57% of pts; the 10yr EFS are 87.1% and 91.2%

respectively for noRT and irradiated pts; no significant difference in both

comparisons.

With regard to RT doses in the LH2004 study, 77% of GR2 pts received

14,4Gy; the 10yr FFP rate is 91.5% vs 89.5% of pts treated with higher dose

because in PR. In GR3, 67% of pts received 14,4Gy; the 10yr FFP is 85.5% vs

66.1% of pts treated with higher dose (p=0.0000).

Conclusion In GR1 the removal of RT for all CR pts did not determine a signi-

ficant difference with irradiated pts, who showed a lower EFS rate. In GR2 the

reduction of RT doses & fields did not compromise the prognosis in pts in CR

at the end of chemotherapy. In GR3 additional CT and RT dose did not suc-

ceed in overcome the gap between CR and PR patients. The long-term FFP

rates of therapeutic groups in the two trials are superimposable.
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Introduction Delayed cardiac toxicity is a potential complication of treat-

ment among survivors of pediatric Hodgkin Lymphoma (HL) treated with

mediastinal radiation therapy (RT). The transition from involved-field RT

(IFRT) to more conformal involved-site RT (ISRT) was intended to reduce nor-

mal tissue exposure among patients treated on Children’s Oncology Group

(COG) trials. We evaluated the cardiac dose received by patients treated on

three COG trials to determine whether ISRT had achieved this goal.
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Methods Cardiac radiation dose was determined for patients with available

RT-DICOM data submitted to IROC for patients treated with mediastinal RT

on COG trials AHOD 0031 [1] (treated with IFRT to all involved sites, N=87

with evaluable DICOM RT plans), AHOD 0831 [2] (IFRT to sites of bulk or slow

response; N=121) and AHOD 1331 (treated with ISRT to large mediastinal

adenopathy (LMA) or slow early response; N=227). For each patient we calcu-

lated the mean heart dose and percent volume of heart receiving ≥20Gy

(V20), both of which have been shown previously to be correlated with

delayed cardiotoxicity, and compared heart doses between AHOD 1331

(ISRT) and AHOD 0831 and AHOD 0031 (IFRT).

Results There was a significant decline in the percentage of patients who

received protocol directed RT in more recent studies: 93.8%, 75.8% and

45.8% respectively in AHOD 0031 (standard arm), AHOD 0831 and AHOD

1331. The heart doses among patients getting mediastinal ISRT on AHOD

1331 were significantly lower (median of mean heart doses = 10.1Gy) com-

pared to IFRT used on AHOD 0831 (13.8Gy) and AHOD 0031 (14.5Gy),

p<0.05. Similarly, the cardiac V20 was also significantly lower with ISRT on

AHOD 1331. Patients receiving mediastinal ISRT on AHOD 1331 for LMA had

a lower mean heart doses (median value = 10.1Gy) than those with LMA on

the older studies (15.2Gy on AHOD 0031 and 14.1Gy on AHOD 0831).

Conclusion The transition to ISRT on COG AHOD 1331 was associated with a

significant decrease in cardiac heart dose compared to prior trials that used

IFRT. Based on dose-risk data from the Childhood Cancer Survivor Study [3],

these results suggest that compared to chemotherapy alone, mediastinal

ISRT as used on AHOD 1331 could increase the 30-year cumulative incidence

of heart disease by approximately 0.5-2% for all patients on the trial and 1-4%

for those getting mediastinal RT.
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Introduction Proton beam therapy (PBT) decreases radiation doses to heal-

thy tissues distal to the target when compared with intensity-modulated

photon radiotherapy (IMRT). This physical property is particularly important

for mediastinal lymphomas (ML), wherein tumors approximate the heart,

since higher mean heart doses (MHDs) are associated with a higher incidence

of coronary heart disease (CHD). Yet, PBT is more expensive than IMRT, and

fewer centers offer PBT. In the absence of long-term clinical data, we pursued

a cost-effectiveness analysis (CEAs) utilizing evidence-based modeling with

known data to help guide decision-makers in allocating this limited resource.

Methods We evaluated the cost-effectiveness of PBT vs IMRT for treatment

of ML to 30.6 Gy. We created a Markov cohort model for which patients age

30 years would possibly experience several health states for which CHD was

modified by MHD between RT modalities: health, relapse, CHD, and death.

Relapse risk was informed by HD14, and MHD-CHD probability was informed

by van Nimwegen et al. CHD baseline risk used Framingham data and differed

between men and women. Costs, calculated from a payer perspective, were

in 2018 USD. Under an institutional IRB study, 40 patients with ML had RT

treatments planned with both PBT and IMRT for which MHDs were calculated

for both modalities. We used these 40 separate PBT-IMRT MHD pairs to eva-

luate the percentage of patients for whom PBT would be cost-effective. The

model terminated at age 80 years, above which Framingham rates are not

reported. The model results are reported using incremental cost-effective-

ness ratios (ICERs) using willingness to pay (WTP) thresholds of $100K/QALY

and $200K.

Results IMRT and PBT MHD averages were 13.9 (range, 1.6-26.2) and 10.2

(range, 2.0-19.8) Gy, respectively. Using these average MHDs, the respective

ICERs for PBT use for men and women were $71K/QALY and $108K/QALY, res-

pectively. On individual patient-level analyses of the 40 person ML cohort,

using WTP=$100K/QALY, PBT was cost-effective for 50% of women and 60%

of men. Using WTP=$200K/QALY, PBT was cost-effective for 60% of women

and 73% of men.

Conclusion This CEA compared PBT and IMRT by differential risk of CHD

without evaluating other toxicities like breast cancer, sarcoma, congestive

heart failure, or lung disease. In this model, PBT was cost-effective for most

patients although men were favored to benefit more than women given their

higher baseline incidence of CHD.
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Introduction Radiotherapy (RT) is an integral part of the treatment of Hodg-

kin’s disease. Especially for lymphoma located in the mediastinum adverse

effects are of importance. In particular, secondary cancers, like in example
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breast cancers or lung cancers, as well as cardiovascular side effects must be

pointed out. These adverse effects depend either on the mean RT- dose or

on the dose per volume. Proton-RT has compared to conventional Photon-RT

unique features like a finite range and a maximum energy deposition in the

region of the Bragg- peak. Therefore we choose to investigate and analyze

the influence of Proton-RT for patients with Hodgkin’s disease for lymphoma

located in the mediastinum.

Methods In 10 adolescent and minor patients different photon- RT and proton-

RT techniques have been compared regarding their dose to organs at risk loca-

ted in the mediastinum. As important organs at risk the lungs, the heart with

its substructures, the thyroid gland, the esophagus, the trachea, the breasts

and the spinal cord has been selected. Dose volume histograms and mean

doses as well as certain other dose parameters have been calculated for these

organs at risk. With data derived from literature a risk assessment for late

adverse effects has been conducted. A statistical evaluation was carried out by

means of a non-parametric ANOVA with pairwise comparisons (Kruskal-Wallis).

Results Homogeneity indices, conformity indices and dose coverage were

comparable for all different RT modalities.

Statistically significant reductions of the mean doses were achieved by pro-

ton irradiation for the mammary glands, the lungs, the spinal cord, the eso-

phagus, the heart and the cardiac valves.

The calculated relative risk for lung cancers and breast cancers has been

reduced by up to 2.2- fold and 2.7-fold. The calculated relative risk for cardio-

vascular adverse effects has been split half for proton-RT compared to pho-

ton-RT. [1]

Conclusion Proton-RT is suitable to reduce the dose to organs at risk in

mediastinal lymphoma and might lead to a reduced rate of severe late onset

adverse effects. Therefore, for suitable target volumes, Proton-RT for Hodg-

kin’s disease should be taken into consideration.
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Introduction Survivors of Hodgkin lymphoma (HL) have an increased risk of

subsequent malignant neoplasms (SMNs). Response-adapted treatment may

decrease this risk by reducing exposure to therapy associated with SMN risk.

The Children’s Oncology Group Study AHOD0031 evaluated response-adap-

ted therapy for children and adolescents with intermediate-risk HL. We

report the SMNs among 1,711 patients enrolled on AHOD0031.

Methods Patients were treated with four cycles of doxorubicin, bleomycin,

vincristine, etoposide, prednisone, and cyclophosphamide with or without

involved field radiation therapy (RT). Patients with a slow early response to

initial chemotherapy were randomized to two additional cycles of dexame-

thasone, etoposide, cisplatin and cytarabine or no additional therapy. At a

median follow up of 7.3 years, an analysis of SMNs was performed.

Results The 5-year cumulative incidence of SMN was 0.47%. SMNs included

3 patients with AML, 11 with solid tumors, and 3 with lymphoma. The stan-

dardized incidence ratio for SMN was 9.49 with an excess absolute risk of

1.23 per 1,000 person-years. The cumulative incidence of SMNs was higher

among patients who received RT (p=0.037). In multivariate analysis, RT, B-

symptoms, and race were associated with risk for SMNs.

Conclusion The incidence of SMNs in this cohort is low. Given the latency

from exposure, we have likely captured all cases of secondary leukemia. Lon-

ger follow-up is needed to determine the risk of solid tumors. Avoidance of

RT without sacrificing disease control should remain a goal for future thera-

peutic approaches. Patients treated according to this strategy are expected

to be at lower risk of SMN.
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Introduction Overall survival after Hodgkin lymphoma (HL) in childhood and

adolescence is 94% after 10 years, but decreases to 88% after 30 years due to

long term effects of cancer therapy. Treatment related late effects such as

radiotherapy-induced malignant neoplasms, cardiovascular diseases, thyroid

gland disorders, impaired male fertility, and pulmonary fibrosis have so far

been identified.

Methods Starting in 1999, questionnaires were sent every 3 to 4 years

to all long- term survivors of the first seven consecutive German-Aus-

trian pediatric HL treatment studies to obtain information about their

health status by the former chairpersons (G. Schellong and W. Doerffel)

(1,2) In 2016, data of 1477/2187 survivors (68%) could be transferred to

the current HL study center (chairperson D. Körholz) after obtaining
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written informed consent. The late effect registry consecutively included

survivors of the latest German-Austrian HL trial, GPOH-HD 2002 into the

status questionnaire sent out in 2018.

Results Thestudy cohortnow consists of 1907 patientsthat were treated for

HL at age < 18 years in 1978 to 2005. Median age at diagnosis was 13.9 years

(2.5 – 23.3), 81% of all patients received radiotherapy. 1094 survivors (57%)

(501 male/593 female) with a median age of 35.7 (18.1 – 55.2) years and a

follow-up time of 21.7 (12.9 – 40.6) years responded to the questionnaire:

30% were smokers or former smokers and 58% reported physical exercise

(38% > 150 min per week). 52.5% of all men and 30.1 % of all women repor-

ted overweight with BMI > 25. 29.5% of all men and 54.8% of all women had

children.

Conclusion The current results require more detailed analysis and correlation

to treatment factors. The long term follow-up of the German HL survivor

cohort will be continued further and extended to more patients ≤ 10 years

after treatment. Findings on treatment-related late effects may be used to

design upcoming Pediatric Hodgkin Lymphoma trials. Results may translate

into immediate improvements in long term follow-up care, e.g. breast cancer

screening programs after chest irradiation. Long term follow-up of young HL

survivors is essential for improving long term survival and follow-up care.
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Introduction Long-term survivors of Hodgkin lymphoma during childhood

or adolescence (HL survivors) are at high risk of developing treatment-related

late cardiovascular sequelae.

Methods In our study we evaluated the presence of modifiable cardiovascular

risk factors (hypertension, hyperlipoproteinemia, hyperinsulinemia, obesity),

endothelial and inflammatory markers (E-selectin, PAI-1, hs-CRP) and athe-

rosclerotic changes in the common carotid arteries. Assessment was perfor-

med in 80 young adult Hodgkin lymphoma long-term survivors at more than

10 years after the potentially cardiovascular toxic anticancer treatment

(median age at evaluation 34.7 years; range 24.1- 40.9 years). The HL survi-

vors were compared with 83 age- and gender-matched healthy volunteers.

Results The HL survivors showedunfavorable lipid profiles compared to

those of healthy controls: triglycerides (p=0.01); total cholesterol

(p=0.0004), low density lipoprotein cholesterol (p=0.005). In HL survivors,

we found a higher prevalence of hypertension (p=0.004), insulin resistance

(p=0.0002), hyperglycemia (p=0.0002) and metabolic syndrome (p=0.01).

Ultrasonographic examination of both common carotid arteries revealed a

higher prevalence of atherosclerotic plaques (p=0.0009) and higher carotid

intima-media thickness (p<0.0001) in HL survivors. Markers of oxidative

stress (advanced oxidation protein products, oxidized low-density lipo-

protein), inflammation (hs-CRP) and endothelial dysfunction (E-selectin, PAI-

1) were also higher in HL survivors (p<0.0001, p=0.0002, p=0.0031,

p=0.0087, p=0.004, respectively).

Conclusion Adult survivors of Hodgkin lymphoma during childhood and

adolescence need follow-up with screening of metabolic syndrome compo-

nents and unfavorable lifestyle factors and early management of these risk

factors.

This study was supported by grant NV15-30494A from the Ministry of Health

of the Czech Republic.
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Introduction Loss of protective humoral immunity after cancer treatment

has previously been recognized. Magnitude of this side effect depends on

type of neoplasm, as well as the treatment strength and duration. The

mechanism of loss is multifactorial; it involves depletion of memory B- and

plasma cells, and their antibody production capacity [1]. It was demonstrated

that after cessation of therapy for acute lymphoblastic leukemia (ALL), serum

immunoglobulin (IgG) levels, which is a reflection of B cell function, will reco-

ver around 6 months off therapy, although it still may be suboptimal [2, 3].

Several studies have been published, testing only specific vaccine titers in iso-

lated subsets of pediatric cancer patients, with somewhat inconclusive results

about whether patients should be tested and revaccinated for preventable

diseases[4, 5]. The pattern of loss of protective humoral immunity in pediat-

ric Hodgkin lymphoma patients remains uncharacterized. We evaluated

spectrum of loss of vaccination titers in pediatric HL patients, in order to

determine if standardized evaluation and re-vaccination protocols should be

instituted.

Methods Retrospective chart review of 156 HL and ALL patients treated at

Cleveland Clinic Children’s Hospital (CCCH), who were off therapy ≥ 6

months. Confirmation of vaccination per CDC schedule prior to diagnosis was

made through EMR. Patients who had one or more serum antibody measure-

ment against Hepatitis B, Measles, Mumps, Rubella, Varicella, Diphtheria or

Tetanus, per CCCH laboratory reference standards were noted. Patients with

pre-existing PID; treatment with IVIG; immunosuppressant therapy for ano-

ther diagnosis; disease progression requiring ASCT, were excluded.

Results Thirty six HL patients were identified. Humoral immunity testing was

performed in 16 patients (44%). The loss or equivocal titers for the following

vaccines were noted; hepatitis B (13/16=81%), measles (7/16=44%), mumps

(3/16=19%), rubella (2/16=13%), varicella (8/16=50%), diphtheria (5/

16=31%), tetanus (2/16=13%). The most drastic changes were seen in HL

patients treated on high-risk protocols. Results were similar to the ones seen

in ALL patients.

Conclusion Results of this pilot project suggest that routine evaluation of

antibody titers post-treatment in pediatric HL patients should be implemen-

ted uniformly as there are marked decline in protective IgG levels. Implemen-

ting a standardized re-vaccination schedule for all HL patients off-treatment

will ensure seroprotection against common preventable diseases.
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Introduction Radiotherapy (RT) is the single most effective modality to

achieve local control of Hodgkin lymphoma (HL) [1]. However, large treat-

ment fields of the past are associated with an increased morbidity and morta-

lity in long-term survivors [2]. In the management of pediatric patients with

HL (pHL), recent treatment protocols use a response-based approach to

achieve omission of consolidating RT following combination chemotherapy

due to the risk of late toxicity. Event-free survival rates decrease with up to

10% when RT is omitted, but salvage treatment is effective and overall survi-

val rates are similar so far [3,4]. However, intensive salvage treatment is also

associated with significant late effects. It is recognized that most relapses

occur within the initially involved sites if RT is not used [5]. Here, we analyze

the relapse-localization relative to the initially involved site, and if irradiated,

to the irradiated site in pHL.

Methods The Danish Childhood Cancer Registry was used to identify child-

ren diagnosed with HL and those who relapsed from 1990–2018 at two insti-

tutions. Patient characteristics, treatment details (including RT plans), and

diagnostic imaging were collected. We merged scans from the time of diag-

nosis and the time of relapse using the Eclipse treatment planning system

(Varian Medical Systems) and visually assessed the relapse-localization rela-

tive to the initially involved site and, if irradiated, the irradiated site.

Results A total of 130 children were diagnosed with HL and 18 relapses were

registered. Out of 18 patients 3 had refractory disease resulting in 15 relap-

ses and a crude relapse-rate of 11.5%. The patients’ median age at time of

diagnosis was 13 years (range 5–17) and the median time to relapse was 6

months (range 2–59). Out of 15 patients 14 relapsed within the initially invol-

ved site. Six patients had received RT and 5 relapsed within both the initially

involved and irradiated site (3 single site, 2 multiple sites). One patient relap-

sed outside of both the initially involved site and the irradiated site. Out of 5

patients with initially bulky disease, 2 relapsed within (no RT) and 3 relapsed

outside (2 irradiated, 1 not) the site of bulky disease.

Conclusion It is reasonable to conclude that most relapses occur within the ini-

tially involved sites, and that RT improves local control. However, the number of

relapses is small, and it is difficult to draw conclusions regarding the relapse pat-

tern. Relapses-localization in pHL from all of Denmark will be analyzed.
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Introduction Hodgkin lymphoma (HL) is a highly curable lymphoid malig-

nancy; however treatment of relapsed/refractory disease remains challen-

ging. Early relapse, lung disease, stage IV at relapse, identify very high risk

patients.

Brentuximab Vedotin (BV), an anti-CD30 antibody-drug conjugate, has shown

clinical activity in relapsed/refractory classical HL as single agent or combined

with various chemotherapeutic regimens, mostly in adulthood and in phase I-II

studies in children and adolescent [1]. Recently the BV-DHAP (dexamethasone,

cytarabin, cisplatin) combined regimen has been used with promising results in

a phase II study in adults [2]. This regimen has not been reported in children or

adolescents, so far. We present a case of relapse of classical HL with unfavorable

prognosis, successfully treated with the combination BV-DHAP.

Methods Case report: the child, 15 years old, diagnosed with classical HL

nodular sclerosis, stage IVB with lung involvement, received first line therapy

according to international Euronet PHL-C2 protocol, TL3, random DECOPDAC

+ mediastinal irradiation. The CT scan performed at 3-month follow up sho-

wed a nodule in the left lung. The FDG PET/CT scan showed pathological

uptake in the lung, mediastinum and subcutaneous nodular tissue. Unfortu-

nately the subsequent biopsies of a subcutaneous nodule, mediastinal ade-

nopathy and supraclavicular adenopathy failed to demonstrate the relapse.

The imaging evaluation two months later revealed disseminated lung disease

with ground glass infiltrates and enlarged parenchimal infiltrate with inc-

reased mediastinal adenopathy. A biopsy of the lung by VATS (video-assisted

thoracoscopic surgery) confirmed the relapse of classical HL, showing mas-

sive infiltration of histiocytes CD68+, histological risk factor for poor progno-

sis, as recently reported [3].

Results A combination therapy consisting of BV and classical lymphoma sal-

vage regimen DHAP was administered. Following 3 treatment cycles in 21-

day intervals, the evaluation of the disease showed complete metabolic res-

ponse (FDG-PET/CT Deauville Score 2). He went on with a further cycle BV-

DHAP, achieving pretransplant complete radiological and metabolic response

(negative FDG-PET/CT).

The treatment was well tolerated, hematological toxicity (grade 3 CTCAE)

was reported. The boy performed autoSCT and BV post-transplant

consolidation.

Conclusion The regimen BV-DHAP, not previously reported in children or

adolescent, in our experience was highly effective with manageable toxicity.
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Introduction Brentuximab Vedotin treatment gives a chance of cure in

patients who suffer from relapsing or refractory HL. In Poland BV started to

be used in 2012, Initially as monotherapy and later, since 2014 as a combina-

tion treatment with chemotherapy.

Methods To estimate BV use in pediatric HL in Poland a questionnaire survey

was performed. Questionnaires were sent to 17 pediatric oncology depart-

ments in Poland. Status of disease before BV treatment, prior treatment, BV

treatment type, treatment response and patient’s care after BV therapy were

addressed.

Results BV treatment has been in use since 2012 in 9 polish pediatric onco-

logy centers. It was introduced in 17 patients 7,3-22,3 (median: 15,9) years

old with relapsing/refractory HL. Three patients developed disease progres-

sion before completion of first-line treatment, 14 patients completed first-

line treatment of which 6 were treated without radiotherapy.

BV therapy was administered as second-line, third-line and fourth-line treat-

ment in 12, 3 and 2 patients respectively.

BV monotherapy was used in earlier period (2012-2015), in 5 patients, who

received 3-8 (median:5) BV cycles. In three cases further disease progression

was observed and in 2 cases disease stabilization occurred. Two patients died

of disease progression and one of allo-SCT complication. Two patients are

alive after auto-SCT.

BV in combination with chemotherapy was used in 12 patients since 2014. In

2 cases BV-AVD was introduced, in 5 cases BV+Bendamustin and 5 patients

received BV in combination with other chemotherapy protocols. In 9 cases

BV combination therapy was used as a part of second line treatment, in 3 was

used in second and further disease progressions. Death from progressive

disease occurred in 2 cases and death from allo-SCT complications occurred

in another 2 cases.

Conclusion BV treatment was used in monotherapy initially and as a combi-

nation treatment in later period, initially as a salvage therapy after second

and further disease progressions. As more data on combination treatment

are available BV+chemotherapy is currently used as a part of second line

treatment in patients not responding adequately to initial salvage chemothe-

rapy. More efforts to increase availability of BV therapy in Poland are required

as initially this therapy was lacking sufficient financing of public health system

in Poland.
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Introduction Pediatric Hodgkin’s Lymphoma (PHL) survivors represent a

group of patients (pt) at high risk for clinical and subclinical cardiovascu-

lar (CV) disease. The incidence of CV events increases over time from

the diagnosis. Both chemotherapy and radiotherapy (RT) are responsible

for cardiotoxicity. Often RT target is located near critical cardiac sub-

structures (CS) such as origin of coronary arteries and cardiac valves.

Thus, became important to assess the risk of long-term CV complica-

tions after therapy. In this study, we analyzed the dose received by diffe-

rent CS using intensity-modulated radiation therapy (IMRT) “butterfly”

technique (BT)

Methods Four PHL pt (mean age 13±4) with stage II-IV and mediastinal

bulky disease were treated with involved-site radiotherapy (IS-RT). Treatment

plans were performed with TPS Pinnacle, planning a total dose range from:

14,4Gy in 8 fractions (fr) for pt enrolled in AIEOP LH 2004 protocol, and

28.8Gy in 16 fr for pt enrolled in Euronet PHL C2 protocol. We use Contrast

CT (cCT) for segmentation of CS, than we performed deformable image

registration (DIR) in MIM Software to adapt organs at risk between cCT and

Simulation CT. The following CS were contoured: right and left atrium, right

and left ventricle, aortic, pulmonary, mitral and tricuspid valves, left main,

left anterior descending, left circumflex and right coronary arteries. IMRT

plans were generated using 5 co-planar beams (3 anterior 330°- 0°- 30° and

2 posterior 160°-210°) BT. We analyzed PTV coverage (V95% -percentage

volume receiving 95% of prescription dose-), and doses to CS (Dmax,

Dmean). Furthermore, we performed a CS dosimetry comparison between

IMRT and 3DCRT plan

Results Dose sparing of CS, especially origin of coronary arteries and cardiac

valves, is achievable with IMRT BT. In in case of overlap with target, priority is

assigned to target coverage. We met IMRT PTV coverage V95% =97% vs

81,09% 3DCRT (pvalue 0.04). Whole heart Dmean and Dmax were respecti-

vely 5,18Gy (±3,37) and 19,62Gy (±5,47) with IMRT vs 4,04Gy (±2,25) and

19,67Gy (±4,85) with 3DCRT plan. The lowest Dmean was achieved for aortic
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and pulmonic valves and for left main, left circumflex and right coronary

artery with IMRT BT plan

Conclusion Mediastinal radiation dose is the most important risk factor for

the appearance of late CV disease in PHL. Lower radiation doses for current

protocols and IMRT BT treatment planning increase dose sparing for CS so

that further reduction of cardiac late effects may be expected
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Introduction The aim of this study is to compare radiotherapy plans using

helical tomotherapy (HT) and active scanning proton technique (PT) for a

group of pediatric-adolescent Hodgkin Lymphoma (HL) patients treated

with HT.

Methods Five HL patients (pts), age 13-24 years (mean 16.5), (4 female

IIB, IIIB, IVA an IVB, and 1 male stage IIIA), were enrolled in the AIEOP

LH 2004 trial. Tumor sites were in the neck- mediastinum (n=1), media-

stinum only (n=2), neck-mediastinum-abdomen (n=2). The pts were trea-

ted with 4 or 6 COPP-ABV plus involved fields HT, delivered at dose of

14.4Gy/8fr (2 pts in CR) or 25.2Gy/14fr (3 pts in PR). HT plan generated

by the Hi-Art TomoPlan with a field of 2.5 cm, mean pitch of 0,215 and

mean modulation factor of 1,75. All pts were re-planned with either pro-

ton multifield optimization dose (MFO) or single field optimization dose

(SFO) active scanning proton technique. The median number of beams

used for PT re-planning were 3 (2-5). The quality of target coverage

(D2, D98), homogeneity (HI D2-D98), conformity (CI95) and the expo-

sure of normal tissues for selected organs at risk (OARs) and the effi-

ciency of radiation delivery were analyzed.

Results All HT patients are in CR after a median follow-up of 8 years

(range 7,5-11). No chronic toxicity, nor second malignancy occurred. All

HT plans as well as the PT plans feature excellent PTV coverage, high con-

formity and homogeneity (CI mean for PT 0.8, for HT 0.8; HI mean for

PT 0.9, for HT 0.8). For all OARs, PT showed dose reductions compared

with HT, especially in the lower and intermediate dose region of the

DVHs, with the main advantages resulting in: heart, breast, lungs, thyroid

gland. The dose to the OAR, expressed as average dose reduction (ADR)

with PT compared with HT, is lowered as follow: heart ADR of Dmean by

4.9 Gy reduction in all pts; breast tissue ADR in Dmean of 3,3 Gy; lungs

ADR in Dmean of about 2 Gy; thyroid ADR of Dmean of 4.5 Gy; esophagus

no-differences. Spinal cord maximun dose, average reduction of 1,4 Gy.

Noteworthy that one patient with extensive neck/axillary/supra/infra-

diaphragmatic disease could not be treated with PT because of the time

required for the delivery of the treatment.

Conclusion Both techniques achieve high target coverage, homogeneity and

conformal treatment plan; all parameter are slightly superior for PT plan. PT

features superior dose-sparing of OARs. Dosimetric advantages may have the

potential to translate into a reduction of long-term radiation-induced

toxicity.
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Introduction Highly conformal radiation (RT) techniques that reduce normal

tissue exposure can maximize the therapeutic ratio for pediatric patients with

classical Hodgkin Lymphoma (cHL). PBT has equivalent disease control with

reduced dose to healthy tissues among patients with LMA in cHL. However,

this treatment is costly and generally restricted to patients in urban areas in

North America. We evaluated patient and disease factors associated with PBT

delivery to see if disparities existed.

Methods We examined individual-level data from patients enrolled on Child-

ren’s Oncology Group (COG) study AHOD1331 (NCT02166463), a phase III

trial for patients 2-21 years of age with high-risk cHL who received RT due to

LMA. We conducted univariate testing by chi-square test for receipt of PBT

with stage, age (< or ≥12), B symptoms, race/ethnicity, payment method

(private vs. non private), and neighborhood socioeconomic status (SES),

based on a binary definition of poverty level (< or ≥20%).

Results Among 265 patients with LMA who received RT, 200 (75%) received

photon RT and 76 (25%) received PBT. Among those receiving PBT vs photon

RT respectively, 13.8% vs 12.0% were Black, 24.6% vs 19.5% were Latinx, and

13.8% vs 10.0% were of low SES. While there was no significant difference in

RT modality in univariate analysis by age, sex, race, ethnicity, or SES, there

were statistically significant differences by stage (p=0.01) and B symptoms

(p=0.01), with fewer children with B symptoms receiving PBT. A significantly

higher proportion of patients receiving PBT were privately insured (67.7% pri-

vate with PBT vs 50.5% photon RT, p=0.02).

Conclusion Understanding disparities in treatment of pediatric cHL is impor-

tant. Future studies will apply multivariate analysis to understand drivers of

disparate access to PBT beyond payment method. Analysis of geographic

access to PBT will provide additional information for patients who live in

remote areas.
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Introduction Radiotherapy (XRT) has historically played an important role in

cure of patient with Hodgkin’s Lymphoma (HL). However, the occurrence of
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late adverse treatment effects effect the life expectancy and quality of life in

HL survivors. Common late effects include second and subsequent malignant

neoplasms (SMNs), several cardiovascular diseases (CVDs), thyroid dysfunc-

tion, sub-fertility, premature menopause, and fatigue. The aim of our study is

to determine the long-term side effects of consolidative radiotherapy (XRT)

in Paediatric Hodgkin lymphoma patients

Methods Medical records from January 2009 to December 2014 retrospecti-

vely reviewed after IRB approval. Data collected for patients diagnosed with

Hodgkin’s lymphoma at Shaukat Khanum Cancer Hospital, who had received

consolidative radiotherapy as part of their treatment and looked at their the

long-term side effects till January 2019.

Results Out of 749 patient, 117 (15.6%) were included who had radiothe-

rapy as part of treatment. Low stage disease in 30 patients (26%) and 87

(74%) had advance stage. 36 patients (31%) treated with OEPA/COPP che-

motherapy, 10 (8.5%) with CHLVPP/ABVD, 50 (43%) with COPDac/ABVD

and 21 (18%) treated on other chemotherapy protocols. Mid-assessment

scans showed 65% in partial remission, 33% in complete remission and 2%

had disease progression. The most common site of XRT was neck and

chest in 68 (58%) of patients followed by abdomen in 34 (29%) and skele-

tal in 15 (13%). 64 patients (55%) received less than 15 Gy radiations, 38

patients (32.5%) received 15-20 Gy radiations and 15 patients (13%) recei-

ved more than 20 Gy radiations. Outcomes at end of consolidative XRT

was complete remission in 99 patients (85%), 13 (11%) relapsed and in 5

patients disease progressed. Most common long-term side effect was

hypothyroidism in 11 patients (9%) followed by hypogonadism in 2

patients likely due to Procarbazine. One patient had mild cardiotoxicity

with Doxorubicin and recovered his cardiac functions with anti-failure

meds. All 14 patients with late effects are alive and in remission until last

follow up.

Conclusion Our analysis showed less long terms effects in patients as outco-

mes have improved with chemotherapy alone. However, those who develop

them needs to be monitored closely. Patients who had complete remission at

mid-assessment do not need to have radiotherapy

References [1] van Leeuwen Flora E. Ng Andrea K.. 2016. Long-term risk of
second malignancy and cardiovascular disease after Hodgkin lymphoma
treatment. Hematology ASH Education Book. December 2, 2016 vol. 2016
no. 1 323–330.
[2] Gonzalez Victor J. (2017). Role of Radiation Therapy in the Treatment of
Hodgkin Lymphoma. Curr Hematol Malig Rep 12:244–250.
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Introduction Recently, survival rate of Hodgkin lymphoma in childhood and

adolescence is over 90%. However, late effects are important problem in this

disease. Hyperthyroidism is reported as late effect in long surviving patients

with Hodgkin lymphoma, especially in irradiated patients. As Hodgkin lym-

phoma is relatively rare disease in Asia compared with US and Europe, the

report about this complication from Asia is rare.

Methods Herein, we report 2 cases of hyperthyroidism as late adverse effect

of treatment for Hodgkin lymphoma.

Results Case 1 is 12-year-old boy. He complained left cervical swelling,

fever and body weight loss. Biopsy of cervical lymph node revealed clas-

sical Hodgkin lymphoma, nodular sclerosis. His clinical stage was IIB. He

was treated with 4 courses of ABVD regimen. However, additional 2

courses of BEACOPP regimen and irradiation therapy (cervical and

mediastinal lesion: 21Gy, additional tumor bed: 12Gy) were performed

because of positive image of PET. After 2 years and 8 months from the

end of treatment, he was diagnosed as hyperthyroidism by blood exami-

nation (fT3 8.4pg/ml, fT4 2.2ng/dl, TSH <0.1mIU/ml). In addition, his

family (mother, grandfather and aunt) had a past medical history of

hyperthyroidism. He was treated with thiamazole.

Case 2 is 12-year-old girl. She complained cough and dyspnea. The

chest X-ray revealed giant mass of thymus. She was diagnosed as classi-

cal Hodgkin lymphoma, nodular sclerosis by biopsy of thymic mass. Her

clinical stage was IIBX. She received 2 courses of OPPA regimen and

achieved complete remission. Moreover, she received additional 2 cour-

ses of COPP regimen and did not receive irradiation therapy. After 2

years and 6 months from the end of treatment, she complained palpita-

tion, excessive sweating and body weight loss. Blood examination revea-

led hyperthyroidism (fT3 10.79pg/ml, fT4 2.78ng/dl, TSH <0.1mIU/ml).

She was treated with thiamazole.

Hyperthyroidism as late effect of treatment for Hodgkin lymphoma is well

known. Many manuscripts showed that irradiation therapy was the risk factor

for hyperthyroidism as late effect. In case 1, he received irradiation therapy

and had family history. In case 2, however, she never received irradiation the-

rapy and never have family history of hyperthyroidism.

Conclusion Hyperthyroidism is notable late adverse effect in all treated

patients with Hodgkin lymphoma.
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Content

Objective To define a new radiological sign, the central hypo-attenuated

lymph node in nodular sclerosis in Hodgkin’s lymphoma in computed tomo-

graphy (CT).

Materials and methods Throughout the last year, all patients diagnosed

with lymphoma were CT - scanned with intravenous non-ionic contrast. CT

scans were evaluated by an expert pediatric radiologist and were later patho-

logy- proven to be nodular sclerosis type.

Results 7 newly-diagnosed cases of nodular sclerosis Hodgkin’s lymphoma

presented with the central hypo-attenuation of the compromised lymph
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nodes in the CT-scans. All of them were pathology-proven diagnosed with

nodular sclerosis Hodgkin’s lymphoma.

Discussion We propose that the central hypo-attenuated lymph node sign is

because of the accumulated lymph inside the compromised lymph node.

This finding has been proven with pathology by the presence of collagen

bands in the lymph node periphery. There’s still work to be done, a systema-

tic retrospective study on all Hodgkin’s lymphoma at the moment of the

diagnosis will determine the sensitivity, specificity, positive predictive value,

and negative predictive values for this new radiologic sign.

References [1] Sherief LM, Elsafy UR, Abdelkhalek ER, et al. Hodgkin lym-
phoma in childhood: clinicopathological features and therapy outcome at 2
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Introduction Assessment of response to therapy in pediatric Hodgkin lym-

phoma (HL) patients by 18F-fluorodeoxyglucose PET/CT (FDG PET) has

become a powerful tool for the discrimination of responders from non-res-

ponders. The addition of volumetric analyses can be regarded as a valuable

help for disease prognostication and biological characterization. Given the

multitude of methods available for volumetric analysis in HL, the AIEOP

Hodgkin Lymphoma Study Group has designed a prospective evaluation of

the Italian cohort of patients enrolled in the EuroNet-PHL-C2 trial.

Methods The primary objective of the study was to compare the different

methods of volumetric assessment in the same HL patients at baseline and

during the course of therapy. Overall, 50 patients with 150 scans were investi-

gated for the current study. A dedicated software was used to delineate,

semi-automatically, contours of the lesions using different threshold methods.

More specifically, four threshold methods were applied: 1) Fixed 41% threshold

of the SUVmax within the respective lymphoma site (V41%), 2) Fixed absolute

SUV threshold of 2.5 (V2.5); 3) SUVmax(lesion)/SUVmean liver >1.5 (Vliver);

4) Adaptative method (AM). All parameters obtained from the different

methods were compared and analyzed with respect to response.

Results Among the different methods investigated, the strongest correlation

was observed between AM and Vliver (rho>0.9; p<0.001 for SUVmean, MTV

and TLG at all scan timing), as well as V2.5 and AM or Vliver (rho 0.98,

p<0.001 for TLG at baseline; rho>0.9; p<0.001 for SUVmean, MTV and TLG at

interim and end-treatment response). Logistic regression demonstrated that

MTV and TLG computation according to V2.5 and Vliver significantly correla-

ted to response to treatment (p=0.01 and 0.04 for MTV and 0.03 and 0.04

for TLG, respectively).

Conclusion The best correlation for volumetric analysis is obtained for AM

and Vliver, followed by V2.5. The volumetric analysis obtained from V2.5 and

Vliver significantly correlated to response to therapy.
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Introduction Within the EuroNet-PHL-C2 study the iPET result has an

impact on the further treatment. The iPET assessment is done quantitati-

vely by the qPET method (mean SUV of the hottest connected voxel

inside the tumor divided by mean SUV of the liver). A qPET-value < 1.30

corresponds to a Deauville score ≤ 3 and implies omission of radiotherapy

(RTx). The aim of this study was to investigate the impact of the PSF

reconstruction on the further treatment decision in comparison to a pure

Ordered-subset-expectation-maximization reconstruction without PSF

(OSEM) (current standard).

Methods The iPET datasets from 106 EuroNet-PHL-C2 patients were investi-

gated. All datasets were available as PSF- as well as pure OSEM-reconstruc-

tions. The qPET-values were measured in both reconstruction forms. Based

on these results, the influence of PSF concerning the treatment decision (RTx

yes/no) was investigated.

Results 98/106 HL patients showed tumor residuals in iPET. The PSF-qPET-

values were 13.3% (± 17.1%) higher than the OSEM-values. These results

would have induced a change of treatment in 16/106 patients. The main rea-

son seemed to be the Time-of-Flight (TOF) reconstruction which was applied

more often with PSF (84x) than with OSEM (18x). If OSEM and PSF were both

reconstructed with or without TOF, the PSF-qPET-values were 4.1% (± 13.7%)

higher and a change of treatment would have occurred in 2/36 patients. If

only PSF was reconstructed with TOF, the PSF-qPET-values were 19.3% (±

15.9%) higher and the treatment would have changed in 13/61 patients.

Conclusion The PSF-qPET-values in iPET were higher than the OSEM-qPET-

values, especially if PSF was reconstructed with TOF and OSEM without. In

these cases, PSF would have induced a radiotherapy in addionally 21% of the

patients.
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Introduction Compared to pediatric Non-Hodgkin’s lymphoma, involvement

of Waldeyer’s ring (IOWR) is rare in pediatric Hodgkin’s lymphoma (HL). The

decision on IOWR is based on ENT inspection. This method was included into

the staging algorithm more than 30 years ago when modern cross-sectional

imaging techniques were not as sophisticated as they are nowadays. ENT

inspection can only evaluate the mucosal surface and is prone to interobserver

variability. We hypothesize that combined morphologic and metabolic image

reading results in a more accurate staging of the Waldeyer’s ring (WR).

Methods The EuroNet-PHL-C1 trial recruited 2102 patients. 14 of them were

diagnosed to have an IOWR and fulfilled the three inclusion criteria 1) central

review was performed, 2) sufficiently evaluable imaging data (18F-FDG-PET,

CT or MR) were available and 3) IOWR was diagnosed with ENT examination.

The WR of these 14 patients was re-evaluated by applying an image-based

algorithm consisting of 18F-FDG-PET and CT or MR (F18-FDG-PET worked as

gate keeper by detecting asymmetric glucose metabolism in the WR region;

then CT/MR evaluated the underlying reason for the asymmetric glucose

metabolism). This algorithm was also applied to 100 consecutive patients

who fulfilled the above mentioned criteria 1) and 2), but whose WR was

inconspicuous on ENT examination.

Results The image-based algorithm confirmed only four of the 14 patients

with IOWR on ENT examination. Of the remaining 10 patients, four had invol-

vement of a retropharyngeal lymph node by HL but an inconspicuous WR

and six had a completely inconspicuous WR on imaging. Applied to 100 con-

secutive patients with inconspicuous WR on ENT examination, the image-

based algorithm confirmed non-involvement in 99 patients. Suspicion of

IOWR was raised in one patient.

Conclusion The application of an image-based algorithm is feasible and

easily applicable. It may subsitute ENT investigation in future study protocols

and may also have an influence on the number or/and on the extension of

irradiation fields of the upper neck in HL patients.

S-IX-07 Impact of central review of imaging in an
FDG-PET response adapted Pediatric Hodgkin
lymphoma protocol

Chairs Hoppe BS1, Castellino SM2, Kessel S3, Alazraki A2, Voss S4,

Mhlanga J5, Lai H8, Eutsler E9, Keller FG2, Kelly KM6, Cho S7, McCarten K3

Affiliations 1 Mayo Clinic, Jacksonville, USA; 2 Emory University, Atlanta,

USA; 3 IROC, Providence, USA; 4 Harvard University, Boston,

USA; 5 Washington University, St. Louis, USA; 6 University of Buffalo, Buffalo,

USA; 7 University of Wisconsin, Madison, USA; 8 CHOC Childrens’ Hospital,

Orange, USA; 9 Progressive Physician Associates, St. Louis, USA

DOI 10.1055/s-0040-1701938

Introduction Response adapted treatment approaches are utilized in pediat-

ric Hodgkin lymphoma (PHL) trials. Early response on FDG-PET can identify

patients that may do well with less intensive therapy or may benefit from

escalation in chemotherapy or involved site radiotherapy (ISRT). Central

review of imaging ensures uniform response grading and subsequent treat-

ment adaptation. As FDG-PET and visual Deauville scoring (D5S) has been

adopted in PHL we investigated the correlation of institutional and central

review of interim PET scans.

Methods AHOD 1331 is a randomized clinical trial for patients 2-21 years of

age with newly diagnosed Stage IIB with bulk, III B or IV A/B classical HL

(NCT02166463); accrual was complete in August 2019. Patients were rand-

omized between two different systemic therapies and underwent response

assessment after 2 cycles of chemotherapy (PET 2) in order to identify slow

responding lesions (SRL) by D5S of 4,5, which would require ISRT at comple-

tion of treatment. Institutions reported a D5S of target lesions on PET2 and

submitted it with the images to for central review.[1] Review consisted of

two COG radiology reviewers for each case, with an additional reviewer

adjudicating any discordance between the initial 2 central reviews. Levels of

agreement were measured between institutional and central review, using

nonweighted kappa (k) statistics. k values between 0.81 and 1.00 indicate

very good agreement, 0.61 and 0.80 indicate good agreement, 0.41 and

0.60 indicate moderate agreement, and 0.21 to 0.4 indicate fair agreement.

[1] The study was supported in part with a grant from the National Cancer

Institute (NCI), U10 CA180886, U10CA180899; and St. Baldrick’s Foundation;

IROC- RI NCI CA180803

Results Among 454 scans reviewed to date, PET2 agreement between

central and institutional review was good with a k of 0.72 (95% CI 0.64-

0.80). Overall, 16% (14/87) of all cases with SRL and 7% (27/367) rapid

responding lesions (RRL) would have been misclassified as RRL or SRL res-

pectively. Overall, 3.1% (14/454) would have been under treated and 6%

(27/454) would have been incorrectly assigned to ISRT in the absence of

central review.

Conclusion Central review of imaging remains essential for response adap-

ted treatment protocols, by providing consistent response determination,

and in 9% of cases in AHOD 1331, resulted in change in therapy. Further ana-

lysis is needed to identify factors associated with discordant institutional

reporting of response assessment.
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Introduction Criteria for standardized interpretation of PET response to

treatment in HL have been established in large patient cohorts at first-line

treatment using the Deauville scale or quantitative parameters like qPET (1).

There is no systematic data yet, if the same criteria can be adopted also at

relapse.

Methods Between 2007 and 2013, 2131 children and adolescents with

classical HL have been included in the EuroNet-PHL-C1-trial. From this

cohort, interim PET datasets after two cycles of first-line treatment (iPET-

FL) were available on the central server from 177 patients who subse-

quently developed relapse. From 101 of these patients interim PET data-

sets after two cycles of relapse treatment (iPET-rel) were available.

SUVpeak in the most FDG-avid tumor residual, SUVmean in the liver and

qPET values were determined.

Results SUVpeak- and qPET-values of iPET-FL and iPET-rel were not systema-

tically different (p=0.28 and 0.47). In 33/177 iPET-FL and 27/101 iPET-rel no

quantification could be performed due to already completely normalised

FDG-uptake. The median SUVpeak in the remaining iPET was 1.9 at FL and

2.2 at relapse, the median qPET 1.8 at iPET-FL and 1.7 at iPET-rel. The mean

liver uptake increased slightly but systematically from 1.7±0.5 at iPET-FL to

2.0±0.6 at iPET-rel, p<0.001.

Conclusion qPET-values of iPET of patients during first-line and relapse treat-

ment are nearly identical. This supports the current approach to use the

established first-line response criteria also in the relapse treatment.

References [1] Hasenclever et. al. Eur J Nucl Med Mol Imaging. 2014;41:1301-8.
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Introduction The aim of this study was to evaluate the performance of auto-

mated tumour delineation methods for 18F-FDG PET (PET) and compare the

metabolic tumour volume with the CT volume, to investigate factors poten-

tially affecting the segmentation result and to deduce recommendations for

the use of certain delineation methods.

Methods 19 different PET delineation methods were applied to assess the

primary metabolic tumour volume (MTV) of the mediastinal tumour mass of

63 paediatric patients with untreated Hodgkin lymphoma. 13 segmentations

based on region growing with varying SUV-thresholds (Hermes Hybrid 3D).

Additionally, 6 based on two different iterative threshold algorithms (3 voxel-

and 3 lesion-specific thresholds) (ABX-Rover).

The results were compared with manual CT morphologic delineations (GTV)

and visual optimal metabolic volume (vMTV) to determine the volume error

(VE). Additionally, potential influence factors like the SUVmax, the coefficient

of variance (COV and the size of the lesion were investigated. A detailed ana-

lysis of the origin of deviations was also accomplished.

Results 18 of 19 delineation methods and the vMTV (median and range:

75,60ml; 4.10ml-389,70ml) were systematically smaller than the GTV (Med.:

141,80ml; 4,80ml-520,8ml) therefore, GTV is not a suitable reference stan-

dard for MTV in HL.

Mean VE with vMTV was lowest for an iterative voxel-specific-threshold

(0,74%; SD: 27,44%), the best region growing algorithms work less exact and

satisfactory (3SUV: 6,68%, SD: 63,59%; -41%SUVpeak: -4,95%, SD: 41,42%).

Conclusion GTV and MTV are different parameters in HL and GTV is not a

suitable reference standard. Iterative segmentation methods, especially

voxel-specific thresholds, measure the MTV more satisfactory, reproducible

and less varying than region growing algorithms.
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Introduction Population-level studies suggest that adolescent/young adults

(AYAs, defined by the National Cancer Institute as 15 – 39 years) with Hodg-

kin lymphoma (HL) have worse outcomes than younger patients. Recent gui-

delines from the American Society of Clinical Oncology and Friends of Cancer

Research call for including patients ≥12 years of age on late phase trials span-

ning children and adults. We examined whether, in pediatric and adolescent

patients receiving risk-based, response-adapted therapy for HL on contempo-

rary Children’s Oncology Group (COG) trials, age ≥12 years (vs. younger)

would define a group with inferior outcomes.

Methods This was a pooled analysis of individual patient-level data from

three Phase 3 COG trials for intermediate, low, high-risk HL (AHOD0031,

AHOD0431, AHOD0831). Five-year relapse rate, event free survival (EFS) and

overall survival (OS) by age were estimated via Kaplan Meier method. Cox

regression models examined the influence of age on EFS and OS, adjusted for

race/ethnicity, sex, insurance, histology, Ann Arbor stage, B symptoms, bulk

disease, study, and radiation therapy.

Results Median follow-up was 6.9 years. A total of 1,733 patients were inclu-

ded in the study cohort. Mean age was 14.6 years (± 3.5) with 55% of

patients ≥15 years (N= 956) and 82% ≥ 12 years (N= 1,417). Five-year cumu-

lative incidence of relapse was higher in patients ≥12 years vs. <12 years

(18% vs. 11%, p=0.008) as well as in those ≥15 years, vs. < 15 years (19% vs.

13%, p=0.003). In unadjusted analyses age ≥12 years vs. younger was asso-

ciated with significantly worse EFS (87% vs. 80%, p= 0.01), as was age ≥15

years vs. younger (87% vs. 80%, p= 0.008). Multivariable modeling revealed

that age was an independent risk factor for EFS using thresholds of both 12

and 15 years. Age ≥ 15 years was also an independent risk factor for all-cause

mortality (hazard ratio: 2.6, 95% confidence interval: 1.2, 5.4).

Conclusion In patients treated for HL with response-based therapy on con-

temporary COG trials, age ≥12 years (vs. younger) was associated with

inferior EFS and age ≥15 years was significantly associated with higher hazard

of death. These findings provide rationale for including patients ≥ 12 years in

clinical trials evaluating novel agents in the up-front setting for HL. Analyses

examining early response to therapy, treatment-related toxicities, treatment

delays and post-relapse survival by age are ongoing.
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