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Hodgkin’s lymphoma.
General concepts

• HL is a B-cell lymphoproliferative syndrome (99%)
• It usually presents with local disease.
• Incidence: 2-3 cases/100000 inhabitants/year.
• Young adults are often affected.
• Slight male predominance, except in the 10-40 

year-old age group. 



• Pathology: Reed-Stenberg tumor cells (RSc) 
surrounded by a large proportion of non-tumor 
cells.

• Pathogenesis: RSc contain clonal rearrangements 
of the Ig gene in more than 98% of cases (B 
clonality). The gene for the Ig heavy chain (IgVH) 
contains somatic hypermutations which take place 
in the germinal center of lymph nodes.

Neoplasia of lymphoid (mainly B) cells. The RSc
derive from the B or post-germinal center but have 
lost the typical B-cell expression.

The most appropriate term is “Hodgkin’s lymphoma” 
rather than “Hodgkin’s disease” (WHO 2008).

Hodgkin’s lymphoma. Biology



WHO 2008



Reed-Sternberg cells



Hodgkin’s lymphoma. Classification
• Classical Hodgkin's lymphoma (95%)

– Neoplastic cells (RSc) in a non-neoplastic environment (lymphocytes, 
eosinophils, histiocytes, fibroblasts, and collagen fibers)

– The immunophenotype and genotype of the tumor cell is always the same; but 
differences in the non-neoplastic environment are found.  

– RSc: CD30+ ; CD15+ (75%-85%)
– Variable association with the Ebstein Barr virus (EBv)
– Histologic types: Nodular sclerosis (70%)

Mixed cellularity (20%-25%)
Lymphocyte-rich (5%)
Lymphoid depletion (<1%)

• Nodular lymphocyte predominant Hodgkin’s lymphoma (5%)
– Nodular pattern.
– CD30-, CD15-, CD20+, CD19+
– No association with the EBv
– Different natural history: localized disease, men, very favorable prognosis, 

frequent (local) relapses, risk of transformation to non-Hodgkin’s B-cell 
lymphoma



Nodular sclerosis in 
Hodgkin’s lymphoma
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Hodgkin’s lymphoma. Biology

• The inflammatory microenvironment contributes to  
Hodgkin’s lymphoma.

– Non-tumoral cells and RSc are invoved in a 
complex network of cytokines that create a 
microenvironment that allows the tumor to grow.



Eric D. Leukemia & Lymphoma, Sept. 2008; 49(9): 1668-1680



• Hodgkin’s lymphoma and the Ebstein Barr virus (EBv).

– Detection of viral RNA (EBER 1 and EBER 2) and 
latent membrane protein (LMP 1 and 2) in RSc.

– The association with EBv is more common in 
underdeveloped countries, in mixed cellularity
subtype, advanced age, children, and HIV+ patients.

– The risk of HL associated to EBv increases after 
infectious mononucleosis (OR 2.5-3.5).

Hodgkin’s lymphoma. Biology



G. Kapatai. J Clin Pathol. 2007 Dec;60(12):1342-9. Review.
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expression

RS cell with nuclear 
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Hodgkin’s lymphoma. Staging



Hodgkin’s lymphoma. Prognostic factors

¨ Localized stages (I, II)

• EORTC/GELA. Unfavorable factors :
– Voluminous mediastinal mass
– Age  � 50 years
– B Symptoms and ESR � 30 mm/h or

no B symptoms and ESR � 50 mm/h
– � 4 areas involved

» FAVORABLE LOCALIZED STAGE: I or II 
without unfavorable factors

» UNFAVORABLE LOCALIZED STAGE: I or II 
with any unfavorable factor



¨ Advanced stages (III, IV):

• Hasenclever (N Eng J Med 1998). Unfavorable factors :

• Age > 45 years
• Male sex
• Stage IV
• Hb < 105 g/l
• Albumin < 40 g/l
• Leukocytes � 15x109/l
• Lymphocytes < 0.6x109/l

Hodgkin’s lymphoma. Prognostic factors



Hodgkin’s lymphoma. Prognostic factors

¨ Advanced stages (III, IV):



Hodgkin’s lymphoma and PET

• [F]-fluoro-2-deoxy-D-glucose positron emission 
tomography (PDG-PET): tumor FDG uptake results from 
intact metabolic activity and reflects the viability of the 
tumor cells.

• PET in Hodgkin’s lymphoma:

– Staging:
• PET does not substitute CT or bone marrow biopsy
• PET can modify the stage in 15% patients
• PET can modify treatment in 5%-10% patients

– Evaluation after treatment
– Treatment adapted to the response

– Follow-up



Hodgkin’s lymphoma and PET

Evaluation after treatment
• Zinzani. Ann Oncol 1999
• Ziljstra. Haematologia 2005.

13 studies; 408 patients. 
Sensitivity 84% and specificity 90% in detecting
viable tumor in residual masses after treatment.

– FDG-PET as an integrated tool in definitions of the 
response in Hodgkin’s lymphoma (Cheson. J Clin Oncol 2007)

– Controversial questions: false positives and negatives; 
quantitative or qualitative evaluation. 

– Timing: at least 2 weeks after chemotherapy and 8-12 
weeks after radiotherapy. 





Hodgkin’s lymphoma and PET

• Currently:

– Recommended but not mandatory: basal PET (before 
treatment) if there are doubts in staging.

– Perform PET to evaluate residual masses after 
treatment.

Guidelines: ESMO 2008, NCCN 2008, GITMO 2009



At diagnosis                Post-treatment 



No evidence of residual tumor at PET, despite the CT image



Hodgkin’s lymphoma. 1st line treatment

• Classical Hodgkin’s lymphoma in localized stages (I, II):
– Radiotherapy treatment during decades.
– Superiority of combined treatment (chemo + radiotherapy)

• Press. J Clin Onc 2001

• Noordijk. J Clin Onc 2006

• Fermè. N Eng J Med. 2006

• Engert. J Clin Onc 2007

– ABVD (adriamycin, bleomycin, vinblastine, dacarbacine):    
same efficacy and lesser secondary effects than hybrid 
schemes (MOPP-ABVD). Gold Standard

• Canellos. N Eng J Med 1992

– Reducing the field of irradiation in radiotherapy
• Engert. J Clin Onc 2003
• Bonadonna. J Clin Onc 2004



Brusamolino, E. et al. Haematologica 2009;94:550-565

30 Gy



Hodgkin’s lymphoma. 1st line treatment. 
Localized stages. Treatment guidelines.

• Classical Hodgkin’s lymphoma LOCALIZED STAGES 
WITHOUT UNFAVORABLE PROGNOSTIC 
FACTORS (EORTC)
– Chemotherapy with ABVD (2-3 cycles) + Involved 

field radiotherapy (30 Gy)

• Classical Hodgkin’s lymphoma LOCALIZED STAGES 
WITH UNFAVORABLE PROGNOSTIC FACTORS 
– Chemotherapy with ABVD (4-6 cycles) + Involved 

field radiotherapy (30 Gy, with 6 additional Gy in 
bulky disease)

Guidelines: ESMO 2008, NCCN 2008, GITMO 2009



Favorable: disease-free and overall survival of 
93% and 97% respectively (10 years)

Unfavorable: disease-free and overall 
survival of 82% and 85% respectively 

Adapted from Fermé et al. N Engl J Med. 2007; 357:1916-27.



• Nodular lymphocyte predominant Hodgkin’s 
lymphoma:

– In stage IA without risk factors: Radiotherapy 
alone.

– In children: “wait and see” after surgical excision 
may be acceptable.

Hodgkin’s lymphoma. 1st line treatment. 
Localized stages



Hodgkin’s lymphoma. 1st line treatment. 
Advanced stages

• Initial treatment was MOPP; later MOPP-ABVD alternating 
chemotherapy was used.

• ABVD alone is superior to MOPP and to the alternating 
regimen: Gold Standard.

– Canellos. New Engl J Med 1992
– Canellos. New Engl J Med 2002

At 15 years: 50% disease-free survival and 
65% overall survival.

– Duggan. J Clin Oncol 2003
• 37% treatment failure and 18% mortality at 5 years 

(50% due to Hodgkin’s lymphoma)



• Number of cycles:

– No randomized studies; between 6-8 cycles.

• Radiotherapy in advanced stages:

– Fermè. Blood 2006

• Radiotherapy does not improve overall 
survival if the patient is in complete 
remission after chemotherapy.  

– Consider radiotherapy if there is a bulky mass.

Hodgkin’s lymphoma. 1st line treatment. 
Advanced stages



Disease-free 
survival (50%)

Overall survival 
(65%)

Canellos. N Engl J Med 2002



Hodgkin’s lymphoma. Treating relapse and 
refractory disease

• Relapse after radiotherapy.
– Chemotherapy with AVBD

• Relapse after complete remission (CR) of <1year with/wihout
risk factors.
– Rescue chemotherapy (DHAP, ESHAP) followed by autologous 

transplantation of hematopoietic precursors (THP).

• Refractory HL / Relapse after CR>1year / HL in partial 
remission.
– Autologous THP

• Multiple relapses / relapse after THP
– Allogenic THP



CURRENT RESEARCH IN  
HODGKIN’S LYMPHOMA



Hodgkin’s lymphoma. Long-term toxicity
of treatment

• AVBD (Adriamycin 25mg/m2, Bleomycin 10mg/m2, Vinblastine 6 mg/m2, 
Dacarbacine 375 mg/m2) + RADIOTHERAPY

• Cardiotoxicity 
– Adriamycin: 

» Acute and transitory
» Chronic: dilated myocardiopathy with heart failure; dose dependent; risk 

­ if accumulative dose > 450 mg/m2, 
age > 70 years, prior heart disease or thoracic radiotherapy.

– Radiotherapy
» Coronary, valvular disease…5-10 years after radiotherapy.

• Pulmonary toxicity
– Bleomycin: 10%. Pneumonitis. Dose dependent. ­ if age >70 years. 

increased risk if concomitant radiotherapy.

• Second neoplasms
• Secondary myelodysplastic syndromes and acute leukemias
• Hypothyroidism



•1261 patients with Hodgkin’s lymphoma <41 years diagnosed
1965-1987 and followed until 2000.

•Mean follow-up 17.8 years

•Main cause of death: Hodgkin’s lymphoma.

•After 20 years: death from Hodgkin’s lymphoma null and 
­ Relative risk of death from second neoplasms and from
cardiovascular disease (6.6 and 6.3, respectively)

•Even after 30 years: relative risk remains elevated



•1080 patients with stages I & II treated with age < 50 years

•­ Relative risk of death compared to the general population

•Unfavorable stages: excess risk of death in the first 5 years 
due to Hodgkin’s lymphoma.

•Favorable stages: excess risk of death increases with time 
and is maintained 20 years later. Causes: second 
neoplasms and cardiovascular disease



Research in local stages
• Localized stages are FAVORABLE: the aim is to reduce long-term 

toxicity without compromising efficacy

– Reducing the dose of radiotherapy—can it be obviated?

• HD10 study (GHSG): (Engert. Blood 2005; abstract)

AVBD + 30 Gy IFRTP versus AVBD + 20 Gy IFRTP
No differences between 30 and 20 Gy

• H9F (EORTC): (Noordijk.ASCO 2005; abstract)

EBVP + 36 Gy IFRTP versus EBVP + 20 Gy RTP versus
EBVP without radiotherapy
­ relapses in the arm without radiotherapy



Research in local stages
• Localized stages are FAVORABLE: the aim is to reduce the long-

term toxicity without compromising the efficacy

– Reducing the number of drugs:

• HD 13 (GHSG)

AVBD + 30 Gy vs ABV + 30 Gy vs AVD + 30 Gy vs AV + 30 Gy

ABV and AV arms discontinued due to ­ relapses



– Hodgkin’s lymphoma: Treatment adapted to the response 
based on PET

• FDG-PET after 2 cycles of AVBD  predicts treatment failure 
and progression-free survival.

•Hutchings. Blood 2006



– Hodgkin’s lymphoma: Treatment adapted to the response 
based on PET

H10 (EORTC):

AVBD x 3:      if early PET is negative: end AVBD + 
involved-field radiotherapy

If early PET is positive: escalated BEACOPP 
+ involved-field radiotherapy
Role of interim PET in deciding whether to change 
treatments

HD 16 (GHSG)

ABVD x 2  + involved-field radiotherapy (standard arm)
+ PET (experimental arm)

if PET negative: no radiotherapy
if PET positive: involved-field 

radiotherapy

Role of interim PET in obviating radiotherapy



Hodgkin’s lymphoma. Research in advanced stages
• Increase the response rate and decrease mortality from 

lymphoma—is AVBD still the gold standard?

– basal and escalated BEACOPP (Bleomycin, Etoposide, 
Adriamycin, Cyclophosphamide, Vincristine, Procarbazine & 
Prednisone).

• Diehl. New Engl J Med. 2003

young people: Better progression-free survival than
COPP/AVBD, especially in high risk international 

prognostic score (IPS).

• Ballova. Annals Onc. 2005

>65 years: no differences and ­ toxicity

– AVBD vs BEACOPP comparative studies underway
• HD2000: AVBD vs BEACOPP

BEACOPP better progression-free survival but no differences in 
overall survival (Federico M. Haematologica, Abstract C026)



Hodgkin’s lymphoma. Treatment

• LOCALIZED STAGES WITHOUT UNFAVORABLE 
PROGNOSTIC FACTORS (EORTC)
– Chemotherapy with ABVD (2-3 cicles) + Involved field 

radiotherapy (30 Gy)

• LOCALIZED STAGES WITH UNFAVORABLE 
PROGNOSTIC FACTORS
– Chemotherapy with ABVD (4-6 cycles) + Involved field 

radiotherapy (30 Gy, with 6 additional Gy if bulky mass)

• ADVANCED STAGES (III, IV)
– Chemotherapy with AVBD x 6-8 cycles
– Radiotherapy: consider if bulky mass
– Escalated BEACOPP : consider if young patients with high risk IPS 

(>3)(Hasenclever)

ESMO 2008, NCCN 2008, GITMO 2009



Hodgkin’s lymphoma. New drugs
• Rituximab

– Nodular lymphocyte predominant Hodgkin’s lymphoma
– C20 + always

• Studies in relapses show efficacy (Progression-free survival 50%; Schultz H. 
Blood 2008)

• Limited data
• Possible role in advanced stages combined with chemotherapy

– Classical Hodgkin’s lymphoma
– The depletion of B lymph cells from the microenvironment might 

increase the efficacy
– 10%-15% of RS cells are CD20+

• Responses in monotherapy
• R-AVBD in newly diagnosed stages II-IV: Disease-free survival 85% and 

overall survival 98% (32 months’ follow-up). Wedgwood. ASH 2007

• Study comparing AVBD and R-AVBD underway



• Other drugs:
– Anti CD30 (SGN-30, MDX-060)
– bortezomib
– immunomodulators (Thalidomide, lenalidomide)

• Prognostic markers
– sCD30
– IL-10

• Pharmacogenetics
– Polymorphisms of gene UGT1A1

Hodgkin’s lymphoma. Other aspects 



EXPERIENCE AT THE CSPT

• Review of adult patients with Hodgkin’s 
lymphoma diagnosed and treated at the 
Hematology & Oncology Departments of 
the CSPT between January 1999 and 
October 2009
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46.533B symptoms

2820Extranodal involvement

118Bone marrow 
involvement

41 (7% > 10 cm)29Voluminous mass

55
45

39
32

Stage
I- II
III- IV  

58
20
10
8
4

41
14
7
6
3

Histologic subtype
Nodular sclerosis
Unclass. Classical LH
Lymphocyte 

predominant
Mixed cellularity
Lymphocyte rich 

64Immunodeficiency

63
37

45
26

Sex
Male
Female

62% < 45 years42 (17-89)Age (range)

%Patients (n=71)

Demographic data 1



mean (range)
126 (65-171)
9.4 (28-2.4)

1.7 (6.6-0.14)
335 (115-1003)

52 (1-123)
378 (188-861)

37 (18-50)

Blood test 
Hb (g/l)
leukocytes (x109/l)
lymphocytes (x109/l)
platelets (x109/l)
ESR (fl)
LDH (U/l)
albumin (g/l)

89
11

63
8

ECOG
0-1
>2

52
48

37
34

Nº lymph node areas
0-2
>2

%Patients 
n=71

Demographic data 2



2.51No treatment

2.51radiotherapy

2610chemotherapy

6927Chemo + 
radiotherapy

%
Patients 

n=39Treatment

52Not available&

52Progression

31Partial

8733Complete

%Patients 
(n=38)

Responses

&in treatment

Treatment & responses in localized stages (I, II)



62No treatment

88
3
3

28
1
1

Chemotherapy 
(in 4 also 
radiotherapy)

AVBD
esc BEACOPP
Others 

%
Patients 
N=32Treatment

103Not available&

72Partial

8325Complete

%Patients 
(N=30)

Responses

Treatment & responses in advanced stages (III, IV)

&1 lost to control, 1 death before assessment, 1 
in treatment



Relapses (n=9) (5 in advanced & 4 in localized stages )

DeadRefractory to 2 
lines chemo + 

TASP

0 Fx EORTCII-AH55

Alive, in 
treatment

At 9 y0 fx EORTCII-BH18

AliveAt 3 y1 Fx EORTCII-A BulkyD19

DeadRefractory to 2 
lines chemo

2 Fx EORTCII-B BulkyH36

DeadRefractoryIPS 3IV-AD79

? 

Refractory to 2 
rescue chemo & 
TASP. Mini-alo

IPS 3IV-BH41

Dead

Early. No response 
to 2 rescue chemo

IPS 4III-BH44

AliveLocalized at 2 yIPS 2III-AH25

LFUEarlyIPS 2IVp-AD25

StatusType relapsePrognostic 
factors

Stage at 
diagnosis

Sex/age



25
9
9
1
3
1
1

9
6
1
1

17
6
6
1
2
1
1

6
4
1 
1

Infection
grade 1-2

Viral infection
SIR
Herpes zoster
pulmonary TB
Pneumonia 
Cellulitis

grade 3-4-5
Neutropenic fever
Pneumonia due to Candida     
VHB Reactivation 

4
28

3
19

Neutropenia
grade 1-2
grade 3-4

15
1

10
1

Nausea-vomiting
grade 1-2
grade 3-4

%Patients (n=68)Adverse effect 

Toxicity 1



%Patients 
(n=68)

Adverse effect 

1
1
1

1
1
1

Others
Hypothyroidism
Necrosis femoral head

Raynaud's phenomenon

11Second neoplasms (breast)

43Reaction-extravasation

43
Cardiotoxicity

grade 3-4

3
6

2
4

Pulmonary toxicity
grade 1-2
grade 3-4-5 

6
3

4
2

Neurotoxicity
grade 1-2
grade 3-4

Toxicity 2



Mortality (n=11)

2
1
1

Others
Pneumonia (5 years after CR)
Sudden death 

43
1
2

Related with treatment
Pneumonia x Candida
Pulmonary toxicity due to 

bleomycin

8.56Progression of lymphoma

%Patients 
(n=71)

Cause of death







Conclusions

• Research in Hodgkin’s lymphoma is currently aimed at:

– Reducing long-term toxicity in the treatment of favorable 
localized stages while maintaining the excellent 
response achieved. 

– Improving the response in unfavorable localized stages 
and advanced stages through more intensive 
chemotherapy regimens.

• The concept of “treatment adapted to the response” is 
becoming increasingly important. 

• An internal review of the experience at the CSPT is 
coherent with the data published in the literature.


