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ESR Erythrocyte Sedimentation Rate RT radiation therapy

FDA The US Food And Drug Administration SC Subcutaneous

FDG 18-fluoro-2-deoxyglucose SVC Superior Vena Cava

FNA Fine Needle Aspiration TCR T Cell Receptor

G-CSF | Granulocyte Colony-Stimulating Factor us Ultra Sound

Gy Gray WBC White Blood Cell Count

HCT Hematopoietic Cell Transplantation WHO World Health Organization
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(Adriamycin) , Bleomycin , Vinblastine

Dexa-BEAM | Dexamethasone , BCNU, Etoposide (VP-16), Cytarabine , Melphalan

DHAP Dexamethasone, Cisplatin, Cytarabine

GDP Gemcitabine , Dexamethasone, Cisplatin
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Vincristine , Bleomycin , Prednisone

VAMP Vinblastine , Doxorubicin (Adriamycin) , Methotrexate , Prednisone

VBVP Vinblastine , Bleomycin , Etoposide (VP-16) , Prednisone
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Lugano classification for staging of lymphomas (derived from Ann Arbor staging with Cotswolds
modifications)

Stage I — Involvement of a single lymph node region (eg, cervical, axillary, inguinal, mediastinal) or lymphoid structure such as the spleen, thymus,
or Waldeyer's ring.

Stage II — Involvement of 2 or more lymph node regions or lymph node structures on the same side of the diaphragm. Hilar nodes should be
considered to be "lateralized" and when involved on both sides, constitute stage 1I disease. For the purpose of defining the number of anatomic
regions, all nodal disease within the mediastinum is considered to be a single lymph node region, and hilar involvement constitutes an additional
site of involvement. The number of anatomic regions should be indicated by a subscript (eg, 1I-3).

Stage III — Involvement of lymph node regions or lymphoid structures on both sides of the diaphragm. This may be subdivided stage III-1 or 11I-2:
stage 1111 is used for patients with involvement of the spleen or splenic hilar, celiac, or portal nodes; and stage 11I-2 is used for patients with
involvement of the paraaortic, iliac, inguinal, or mesenteric nodes.

Stage IV — Diffuse or disseminated involvement of 1 or more extranodal organs or tissue beyond that designated "E," with or without associated
lymph node involvement.

All cases are subclassified to indicate the absence (A) or presence (B) of the systemic symptoms of significant unexplained fever, night sweats, or
unexplained weight loss exceeding 10% of body weight during the 6 months prior to diagnosis.

The designation "E" refers to extranodal contiguous extension (ie, proximal or contiguous extranodal disease) that can be encompassed within an
irradiation field appropriate for nodal disease of the same anatomic extent. More extensive extranodal disease is designated stage IV.

Bulky disease: A single nodal mass, in contrast to multiple smaller nodes, of 10 cm or 2% of the transthoracic diameter at any level of thoracic
vertebrae as determined by CT; record the longest measurement by CT scan. The term "X" (used in the Ann Arbor staging system) is no longer
necessary.

The subscript "RS" is used to designate the stage at the time of relapse.
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1,8 6.0 mg/m2, IV Mechlorethamine MOPP
1,8 1.4 mg/m2, IV Vincristine (Oncovin)

1-15 100 mg/m2, PO Procarbazine

1-15 40 mg/m2, PO Prednisone

: MOPP Derivatives
1,8 600 (500) mg/m2, IV Cyclophosphamide COPP
1,8 1.4 mg/m2, IV Vincristine (Oncovin)

1-15 100 mg/m2, PO Procarbazine

1-15 40 mg/m2, PO Prednisone
1,8 600 (500) mg/m2, IV Cyclophosphamide COPDAC
1,8 1.4 mg/m2, IV Vincristine (Oncovin)

1-15 40 mg/m2, PO Prednisone

1,15 375 mg/m2, IV Dacarbazine

1




1,8 600 (500) mg/m2, IV Cyclophosphamide COMP
1,8 1.4 mg/m2, IV Vincristine (Oncovin)
1,8 40 mg/m2, IV Methotrexate
1-15 40 mg/m2, PO Prednisone
1,8 600 (500) mg/m2, IV Cyclophosphamide cop
1,8 1.4 mg/m2, IV Vincristine (Oncovin)
1-14 100 mg/m2, PO Procarbazine
1, 15 25 mg/m2, IV Doxorubicin (Adriamycin) ABVD
1, 15 10U/m2, IV Bleomycin
1,15 6 mg/m2, IV Vinblastine
1,15 375 mg/m2, IV Dacarbazine
: MOPP-ABVD Hybrids and Derivatives
1,8, 15 1.5 mg/m2, IV Vincristine (Oncovin) OPPA
1,15 100 mg/m2, PO Procarbazine
1,15 60 mg/m2, PO Prednisone
1, 15 40 mg/m2, IV Doxorubicin (Adriamycin)
1, 8, 15 1.5 mg/m2, IV Vincristine (Oncovin) OPA
1,15 60 mg/m2, PO Prednisone
1,15 40 mg/m2, IV Doxorubicin (Adriamycin)
1,8, 15 1.5 mg/m2, IV Vincristine (Oncovin) OEPA
3-6 125 mg/m2, IV Etoposide
1,15 60 mg/m2, PO Prednisone
1,15 40 mg/m2, IV Doxorubicin (Adriamycin)
1-14 6 mg/m2, PO Chlorambucil ChivPP
1,8 6 mg/m2, PO Vinblastine
1-14 100 mg/m2, PO Procarbazine
1-14 40 mg/m2, PO Prednisone
1, 15 6 mg/m2, PO Vinblastine VAMP
1,15 25 mg/m2, IV Doxorubicin (Adriamycin)
1,15 20 mg/m2, IV Methotrexate
1-14 40 mg/m2, PO Prednisone
1,8 6 mg/m2, IV Vinblastine VBVP
1 10 U/m2, IV Bleomycin
1-5 100 mg/m2, IV Etoposide (VP-16)
1-8 40 mg/m2, PO Prednisone
0 600 (500) mg/m2, IV Cyclophosphamide COPP-ABV
0 1.4 mg/m2, IV Vincristine (Oncovin)
0-6 100 mg/m2, PO Procarbazine
0-13 40 mg/m2, PO Prednisone
7 35 mg/m2, IV Doxorubicin (Adriamycin)
7 10U/m2, IV Bleomycin
7 6 mg/m2, IV Vinblastine
A ABC
0,1 3g/m2,1Vover3hr, gl2h Cytarabine
0,1 200 mg/m2, IV over 1 hr, Etoposide
gl2h
Starting on day 2 | 5 ug/kg, SC Starting on day 2 G-CSF
B
21-27 See COPP/ABVD COPP-ABVD
Starting on day 28 5 ng/kg, SC G'CSE
4 1.4 mg/m2, IV Vincristine (Oncovin)
4743 1200 mg/m2, IV Cy‘cl‘ophosr')hami.de
4744 25 mg/m2/day, Doxorubicin (Adriamycin)

continuous infusion
250 mg/m2, IV q6h

Methylprednisolone

v




42 60 mg/m2, PO Prednisone
43-46 5 u g/kg, SC G-CSF
Starting on day 46

8 10U/m2, IV Bleomycin BEACOPP

1-3 200 mg/m2, IV Etoposide (VP-16)

1 35 mg/m2/day IV Doxorubicin (Adriamycin)

1 1200 mg/m2, IV Cyclophosphamide

8 2 mg/m2, IV Vincristine (Oncovin)

1-7 100 mg/m2, PO Procarbazine

1-14 40 mg/m2, PO Prednisone
1,15 25 mg/m2, IV Doxorubicin (Adriamycin) DBVE ( ABVE)

1, 15 10 U/m2, IV Bleomycin

1,15 1.5 mg/m2 IV (max 2.8) IV Vincristine

1-5 100 mg/m2 IV Etoposide
1 6 mg/m2, IV Mechlorethamine Stanford V

1,15 6 mg/m2, IV Vinblastine

1,15 25 mg/m2, IV Doxorubicin (Adriamycin)

15, 16 60 mg/m2, IV Etoposide

8,22 | 1.4mg/m2 (max2 mg), IV Vincristine

8, 22 5U/m2, IV Bleomycin

Every other day 40 mg/m2, PO Prednisone
1,2 25 mg/m2, IV Doxorubicin (Adriamycin) ABVE-PC

1,8 10 U/m2, IV Bleomycin

1,8 1.4mg/m2IV(max2.8) IV Vincristine

1-5 125 mg/m2 IV Etoposide

1-7 40 mg/m2, PO Prednisone

1 800 mg/m2 IV Cyclophosphamide

Starting day 6 5 ug/kg, SC G-CSF

Intravenous (usys 2. ) usys: IV

.Per Os (pat e ) gsed: PO

.Subcutaneous st ces s SC

. granulocyte colony-stimulating factor Gl 5 yeatiae jass Jole : G-CSF
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Risk-adapted treatment of newly diagnosed Hodgkin lymphoma in children and adolescents

Low risk disease*

Lo

*
*

*

: (7) Jgu>

Four cycles of VAMP (vinblastine, doxorubicin, methotrexate, prednisone) plus LD-IFRT administered after the second cycle of chemotherapyl']

Four cycles of COPP (cyclophosphamide, vincristine, procarbazine, prednisone)/ABV (doxorubicin, bleomycin, vinblastine) plus LD-IFRT(2]

ABVE (doxorubicin, bleomycin, vincristine, etoposide), administered for two to four courses depending on response, followed by LD-1IFRT(3]

OEPA (vincristine, etoposide, prednisone, doxorubicin; for males) or OPPA (vincristine, procarbazine, prednisone, doxorubicin; for females)

followed by LD-IFRT, depending upon the initial response to chemotherapyl(4:5]

Intermediate risk disease*

Six cycles of COPP/ABV plus LD-IFRT(?]

ABVE-PC (doxorubicin, bleomycin, vincristine, etoposide, prednisone, cyclophosphamide), administered for three to five courses depending upon

response, followed by LD-IFRT{4]

Two cycles of OPPA (for males) or OEPA (for females), followed by two cycles of COPP (for females) or COPDAC (cyclophosphamide, vincristine,

prednisone, dacarbazine, for males) plus LD-IFRT[4-6]

High risk disease*

ABVE-PC, administered for three to five courses depending upon response, followed by LD-IFRT(4]

Two cycles of OPPA (for males) or OEPA (for females), followed by two cycles of COPP (for females) or COPDAC (for males) plus LD-IFRT(4-6]

Two cycles of cytarabine/etoposide, COPP/ABY, and CHOP (cyclophosphamide, doxorubicin, vincristine, prednisone) plus LD-IFRTI!]

Four cycles of BEACOPP (bleomycin, etoposide, doxorubicin, cyclophosphamide, vincristine, procarbazine, prednisone) with subsequent therapy
dependent upon response; rapid responders: four cycles of COPP/ABV without IFRT (for females) or two cycles ABVD (doxorubicin, bleomycin,

vinblastine, dacarbazine) with IFRT (for males); slow responders: four additional cycles of BEACOPP plus 1FRT(7]
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1-4 40 mg IV Dexamethasone DHAP
1 100 mg/m2 24-hr IV Cisplatin
infusion
2 2g/m21Vql2h Cytarabine
1-10 12 mg/m2 PO Dexamethasone Dexa-BEAM
2 60 mg/m2 IV 1 hr BCNU
4-7 150 mg/m2 IV 2 hr Etoposide
4-7 100 mg/m2 IV 30 min, Cytarabine
gl2h
3 20 mg/m2 IV Melphalan
1-5| 2,000 mg/m2 continuous Ifosfamide IEP
IV infusion, 24h
1-5 125 mg/m2, IV 2 hr Etoposide
1-5 100 mg/m2, PO Prednisone
1-5 | 2,000 mg/m2 continuous Ifosfamide ICE
IV infusion, 24h
1-5 120 mg/m2, IV 1 hr Carboplatin
1-5 125 mg/m2, IV 2 hr Etoposide
GVD was administered on 1000 mg/m?2 Gemcitabine GVD
days 1and 8 (56)
every 21 days 20 mg/m2 Vinorelbine
15 mg/m?2 pegylated liposomal
Doxorubicin
days 1and 8 1000 mg/ m? Gemocitabine GDP
days 1-4 40mg/ m? Dexamethasone, (57)
day 1 100 mg/m’ Cisplatin
during 4 consecutive days 3000 mg/m2/day Ifosfamide AHODOOP1 (54)
on days 1 and 5. 25 mg/m2 dose Vinorelbine (IV)
Sequence repeated gl2h 375 mg/m2 infusion, 10 Cytarabine APE
for 3-4 per min cycle and min
days 1,2 125 mg/m2 infusion, 60 Cytarabine
min
20 mg/m2 infusion, %0 Eoposide
min
250 mg/m?2 infusion, 90 Cytarabine
min
15 mg/m?2 infusion, 2.0 Cisplatin
min
s &dle Sl you SikeasI 3t High-Dose Chemotherapy HDT
-7 300 mg/m2 IV BCNU BEAM
-7 to -4 150 mg/m2 1V, g12h Etoposide
-7 to -4 200 mg/m2 1V, q12h Cytarabine
-3 140 mg/m2 IV Melphalan
Not given 1,500 mg/m?2, x4 Cyclophosphamide CBV
300 mg/m2 1V, x1 BCNU
125 mg/m2 1V, x6 Etoposide
-6 10-15 mg/kg, IV BCNU BEC
-4 60 mg/kg IV Etoposide
-2 100 mg/kg IV Cyclophosphamide
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Management of HCT-eligible first relapse or refractory classical

Hodgkin lymphoma

Salvage chemotherapy (eg, ICE x 2 cycles)*
PET/CT three weeks after completion of chemotherapy

|

I

CR PR

v

Second-line salvage chemotherapy (eg, GVD x 2 cycles)*
PET/CT three weeks after completion of chemotherapy

|
CR

I
PR or PD

v

Y

Can residual disease be encompassed
in a single radiation field?

|

[
Yes

v

Involved site radiation therapyd
PET/CT three weeks later ©

Y

No PD

A

|
PD

¥ ¥

Alternative salvage chemotherapy,
targeted chemotherapy, or immunotherapy*1
PET/CT three weeks after completion of therapy

1

[
CRS

\d

|
PR or PD

v

Can residual disease be
encompassed in a single radiation field?

L
[ 1

Yes No

v Y

Involved site Targeted chemotherapy (eg, BV),
radiation therapyd immunotherapy, or HCT

Autologous HCT
Does either of the following apply:
Was there bulky disease at the time of relapse?
Was there localized disease that was not previously radiated?

1

|
Yes

v

Consolidate with involved
site radiation therapy

v

1
No

I Evaluate for BV maintenance therapy ¥
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.ifosfamide, carboplatin, etoposide : ICE

.gemcitabine, vinorelbine, pegylated liposomal doxorubicin : GVD
.dexamethasone, cytarabine, Cisplatin :DHAP
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Salvage chemotherapy regimens for refractory or relapsed Hodgkin lymphoma

Dacarbazine

> pliasd) 93%) ade eall ORR | CR PR | Wag,diclag sae
Reference o Slalf Drugs R Age (%) | (%) | (%) Treatment-zMast,
Regimen Patients | (vears) related deaths
(n) (n)
Pediatric ABVD Doxorubicin 25 2.5-13 | 92% | 49% | 12% 8
Hospital in Bleomycin
Damascus Vinblastine
2022 Dacarbazine
ICE Ifosfamide 35 79% | 80% | 30%
Carboplatin
Etoposide
Moskowitz, ICE Ifosfamide 65 12-59 85% | 26% | 59% 0
Nimer Carboplatin
et al. 2001 Etoposide
(37)
Schmitz, Dexa- Dexamethasone 144 16-55 81% | 27% | 54% 5
Pfistner et BEAM BCNU
al. 2002 Etoposide
(58) Cytarabine
Melphalan
Martin, Mini- BCNU 55 15-60 | 82% | 49% | 33% 1
Fernandez BEAM Etoposide
Jimenez et al. Cytarabine
2001 Melphalan
(59)
Josting, DHAP Dexamethasone 102 21-64 89% | 21% | 68% 0
Rudolph et High-dose
al. 2005 Cytarabine
(60) Cisplatin
Baetz 2003 GDP Gemcitabine 23 19-57 69% | 17% | 52% 0
(61) Dexamethasone,
Cisplatin
Ferme, MINE Mitoguazone 157 15-65 75% 5
Mounier et Ifosfamide
al. 2002 Vinorelbine
(62) Etoposide
Schellong, IEP-ABVD Ifosfamide 176 4-24 85% 0
Dorffel Etoposide
et al. 2005 Prednisolone
(63) Adriamycin
Bleomycin
Vinblastine
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ABSTRACT

Background : Hodgkin's lymphoma is a highly curable malignancy, with cure rates of more than 90%.
However, recurrence may occur in 10% - 15% of patients diagnosed in the early stages (stage 1 - 2), and in 15% -
30% of patients with advanced stages of Hodgkin's lymphoma. Approximately 10%-15% of patients suffer from
refractory Hodgkin lymphoma. Management of relapsed or refractory tumors is very difficult. In contrast to
treatment of the primary tumor, there is currently no salvageable standard treatment in patients with relapsed
or refractory Hodgkin's lymphoma. The goal of treatment should be to achieve long-term disease control while
reducing the toxicity and complications of treatment.

Pu 'POSE . To evaluate the therapeutic approaches used to manage relapsing and refractory Hodgkin's
lymphoma in children, to identify the most effective and relatively least toxic methods.

Methods : An observational retrospective cohort study was conducted on all children diagnosed with Hodgkin
lymphoma in the Division of Hematology and Oncology at the University Children's Hospital in Damascus, during
the period from 1/1/2005 to 1/1/2015 The number of patients was 210, then the patients who achieved
complete remission on the initial chemotherapy were excluded within 5 years from the start of the diagnosis of
the disease, and the study of relapsing and refractory cases with the exception of patients who discontinued
treatment and patients who could not be followed up for 5 years from the onset of relapse or resistance. The
final research sample consisted of (60) children diagnosed with relapsed or refractory pediatric hodgkin
lymphoma. Relapsing individuals received salvage chemotherapy under one of the two regimens ABVD (n=25)
and ICE (n=35).

Results : For children who received ABVD treatment: 49% of them achieved a complete response CR, while
30% of them achieved a partial response PR, and thus the overall response rate (ORR) was about 79%, Overall
Survival (OS) was 67% and the Disease-Free Survival (DFS) for 5 years 42%.

As for children who received ICE treatment: 80% achieved a complete response CR, while 12% achieved a partial
response PR, and thus the overall response rate (ORR) was about 92%, the OS was 80% and the Disease-Free
Survival (DFS) for 5 years 67%.

By studying the relationship between prognostic factors and free survival rate (0S) and disease-free survival rate
(DFS) for a period of 5 years, the presence of extranodal E at diagnosis, and time to recurrence (failure of initial
treatment) had the strongest effect on prognosis and survival, whether free or disease-free with very significant
differences (P = 0.009, P = 0.003 for presence of extranodal E, P = 0.0001 for time of recurrence).

Other prognostic factors that negatively affected OS and DFS for 5 years, but to a lesser degree, were: the
presence of systemic symptoms B (P = 0.03) , anemia (P = 0.04) , mediastinal bulky disease (P = 0.04) and stage of
disease (P = 0.02) at diagnosis.

Conclusion : The ICE regimen was superior to the ABVD regimen in terms of free survival rate (OS) and
disease-free survival rate (DFS), as well as in terms of complete response and overall response rate. In general,
ICE and ABVD regimens were well tolerated, and the reported side effects and toxicities were relatively mild to
moderate in severity and were managed externally with a rare condition of hospitalization.

Key words: lymphoma, Hodgkin's, relapsed, refractory, toxicity, survival, children.
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