
haematologica reports 2006; 2(issue 7):May 2006 23

[haematologica reports]
2006;2(7):23-26

G.P. CANELLOS

Dana-Farber Cancer Institute,
Boston, Massachusetts, USA

Management of advanced Hodgkin’s lymphoma

The relative safety of ABVD (doxoru-
bicin, bleomycin, vinblastine, dacar-
bazine) and its demonstrated equiva-

lence or superiority to MOPP (nitrogen
mustard, vincristine, procarbazine, pred-
nisone) or MOPP-containing regimens,
including hybrid regimens, in prospective
trials led to its widespread use as the stan-
dard regimen for the treatment of Hodgkin
lymphoma.1 The ABVD regimen is shown in
Table I. In all instances, the patients treat-
ed with MOPP or its variants had the known
higher rates of septic complications due to
the greater degree of myelosuppression as
well as an increased likelihood of develop-
ing myelodysplasia or acute leukemia com-
pared to ABVD. The ABVD regimen did not
appear to have permanent sterilization as a
toxic effect. It did, however, entail degrees
of pulmonary compromise secondary to
bleomycin that, in the majority of patients,
was demonstrated by radiographic or clin-
ical changes. It was reversible by cessation
of bleomycin and, in some instances,
requiring corticosteroids.2 Discontinuation
of the bleomycin component of ABVD in
such patients does not compromise the
outcome compared to patients who com-
plete a full course of chemotherapy.3 There
is a reasonable doubt as to the essential
contribution of bleomycin in the ABVD reg-
imen. Other regimens, without classic alky-
lating agents such as EVA or AV, VEEP or
NOVP (outlined in Table 1), have activity
also without bleomycin.4-7

The impact of ABVD in most series with
advanced disease resulted in 60-70% of
patients achieving a durable complete
remission (CR). Failure or relapse from CR
will occur in 30-35%, and can be correlat-
ed with the presence of unfavorable clini-
cal prognostic features.

At the time of this writing, there are a
number of unknowns concerning ABVD. It
is unclear whether 6 or 8 cycles are need-
ed. In the past, it was usually recommend-
ed to give two cycles beyond complete clin-
ical remission especially in the MOPP era.
That decision was introduced before the

general use of computerized axial tomog-
raphy (CAT scans) with their greater accu-
racy and also the higher detection of a
residual mass. It is anticipated that PET
scans (positron emission tomography) will
be useful in the assessment of residual dis-
ease still present on the CAT scan or routine
radiograph. The current assessment of
patients regarding completeness of remis-
sion includes radionuclide scans, gallium-
SPECT or PET, usually 2-3 weeks following
completion of 6 or 8 cycles of chemother-
apy. PET scans following therapy of Hodgkin
lymphoma have shown that a significant
fraction of patients will show some faint
residual or low intensity uptake. A fraction
(~40%) will eventually revert to negative
in follow-up and not relapse.8 It is advisable,
in that circumstance, to repeat the PET scan
in 4-6 weeks as long as there is no clinical
progression by clinical or routine radi-
ographic evaluation. 

Newer regimens
The fact that 30-35% of patients with

advanced disease will relapse or fail to
enter complete remission with ABVD has
prompted further efforts to intensify the
chemotherapy and thereby hopefully
improve the CR rate and ultimately the
overall survival. The results of these newer
programs are encouraging and are current-
ly in randomized comparative trials with
ABVD. 

The first approach, as introduced by the
Stanford University group as the Stanford V
regimen, was compacting the chemothera-
py within 12 weeks with different agents
given on a weekly basis to increase the
duration of drug exposure.9 PACEBOM and
VAPEC-B, which are similar to the Stanford
V regimen, have been studied in the UK.10,11

All of the above included radiation therapy
to sites of original bulk or residual disease.
(See Table 2) A randomized trial presented
by one of the Italian cooperative groups
suggested that Stanford V, as given by
them, was not as effective in FFS in their
hands as ABVD.12 It should be noted that



the Stanford University results with Stanford V were
exceptionally good, with freedom from progression at
five years of 89% and 96% overall survival.13 If avoid-
ance of radiotherapy is a goal, then all of these regi-
mens need to be compared to a standard with radia-
tion therapy or preferably without radiation to assess
their basic cytotoxic impact. There is currently a North
American Intergroup trial comparing Stanford V/Radi-
ation therapy to ABVD with optional radiation thera-
py. The pilot trial in the Eastern Cooperative Oncology
Group in 47 patients was very positive with estimat-
ed freedom from progression of 85% at five years.14

After completion of 12 weeks of chemotherapy,
patients receive radiation therapy to sites that were
5cm or greater. This resulted in a majority having to
receive radiation therapy. The degree of immunosup-
pression in Stanford V required continuous oral co-
trimoxazole and acyclovir. These excellent results
entailed about 20% of patients requiring hospitaliza-
tion. The amount of nitrogen mustard appears to be
minimal enough (3 injections) to avoid sterilization
and secondary myelodysplasia. It is actually unknown
whether the Stanford V or PACEBOM could stand alone
as a systemic therapy without radiation therapy. 

The second approach to increase the CR rate and
survival is an intensification of the doses of

chemotherapy and this was introduced by the German
Hodgkin Disease Study Group.15 The BEACOPP regimen
(outlined on Table 2) has been given as standard or
escalated regimen.16 In escalated doses, it showed a
statistical superiority in survival to their standard
(COPP alternated with ABVD x 4) in a large prospec-
tive randomized trial with 1,200 patients.17 The stan-
dard dose BEACOPP, although more active than
COPP/ABVD in failure-free survival at five years, did
not achieve a superior survival. Myelosuppression was
significantly higher with the escalated dosage. In addi-
tion, the actuarial risk of secondary myelodysplasia/
leukemia was 2.5% at five years analogous to that
seen previously with MOPP. This same randomized tri-
al also included radiation therapy to sites of prior dis-
ease > 5cm or convincing residual disease. Current tri-
als have modified the program to 4 cycles of escalat-
ed BEACOPP and four cycles of standard dose, BEA-
COPP, to attempt to diminish the toxicity. This regimen
has been shown to be comparable to 8 cycles of esca-
lated BEACOPP in early analysis. Also, the addition of
radiation therapy in this GHSG trial (HD12) did not
show any early advantage.18 A certain caution is
required with dose escalation since this trial had a
3.3% mortality due to toxicity and AML/MDS contin-
ues to be seen.

G.P. Canellos

haematologica reports 2006; 2(issue 7):May 200624

Table 1. Non-alkylating combination chemotherapy regimens.

Regimen Dose Schedule 
(mg/m2) (days)

ABVD
Doxorubicin 25 IV 1,15
Bleomycin 10 units 1,15
Vinblastine 6 1,15
Dacarbazine 375 1,15

EVA
Etoposide 100 1,2,3
Vinblastine 6 1
Doxorubicin 50 1 q. 28 days

AV
Doxorubicin 25 1,15
Vinblastine 6 q. 28 days 1,15

VEEP
Vincristine 1.4 (2.0) 1,8
Epirubicin 50 1 q. 21 days
Etoposide 100 1-4
Prednisolone 100 PO 1-8

NOVP
Mitoxantrone 10 1
Vincristine 1.4 8 q. 21 days
Vinblastine 6 1
Prednisone 100 PO 1-5

IV = intravenous; q = every; PO = orally.



Patients presenting with poor prognostic features
clearly need a more effective program than ABVD. For-
tunately such patients represent no more than 15%
but with a higher rate of relapse (40-60%) with stan-
dard regimens. Whether a significant improvement
can be achieved with regimens like BEACOPP is the
subject of the current international prospective trial
comparing 4/4 BEACOPP to ABVD without radiation
therapy in both arms of the trial. 

Combined modality therapy for advanced 
disease: does it improve survival?

The value of complementary radiotherapy in
advanced HD after achieving a CR or CR undetermined
(CRu), partial response but with a negative PET scan
has been questioned. Randomized trials and an exten-
sive meta-analysis have suggested that overall sur-
vival is not significantly improved by adding radiation
therapy to patients effectively treated with chemo-
therapy. The meta-analysis featured trials in which
radiation was given concurrently or sequentially and
in no subgroups was survival improved.19 Randomized
trials which compared the addition of radiation ther-
apy after achieving complete remission to two addi-
tional cycles of chemotherapy showed no difference in
survival outcome.20,21 The EORTC (European Organiza-
tion for Research and Development of Cancer) has
completed a trial testing whether radiation therapy to
prior sites of disease adds to the survival of patients
with advanced disease who achieved a complete
response. It did not improve the survival achieved with
chemotherapy alone. Patients in partial response were

irradiated and did as well as the CR patients.22 These
patients were not assessed with radionuclide scans. It
is possible that some PR patients may have been CR
with a residual CAT scan abnormality that may have
been rendered free of tumor. Ten years previously, the
Southwest Oncology Group (SWOG) trial of radiation
following a CR achieved by MOP-BAP showed no
impact on survival by the combined modality arm of
the trial.23

Up until recently, radiation therapy was routinely
given to bulky or prior sites of disease after a full
course of chemotherapy. After the above-mentioned
results, it would appear that patients in CR could be
spared radiation if a CR or CRu is confirmed with a
negative PET scan. The issue is not insignificant since
the actuarial risk of radiation-induced secondary sol-
id tumors and serious cardiovascular disease
approaches 20-30% at 20-25 years of follow-up.24-27

Advanced nodular lymphocyte predominant
Hodgkin’s lymphoma (NLPHD)

The very low-grade nature calls into question
whether cell-cycle active agents, such as doxorubicin,
can achieve the same long-term benefits seen in clas-
sic HL. There are virtually no comparative studies of
chemotherapy alone for NLPHD and thus ABVD con-
tinues to be used. There is a small series of salvage
chemotherapy with ABVD for patients relapsing from
radiation which showed a poor outcome with only 2/6
achieving durable responses as opposed to durable
8/12 treated with MOPP or MOPP-like regimens.28 The
CD20 positivity of NLPHD and rarely in classic HL may
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Table 2. Hodgkin’s lymphoma regimens delivered weekly over 3 months only (radiation therapy included).

Regimen Dose Route Schedule 
(mg/m2) (cycle length/days)

Stanford V
Mechlorethamine 6 IV wks 1,5,9
Adriamycin (doxorubicin) 25 IV wks 1,3,5,9,11
Vinblastine 6 IV wks 1,3,5,9,11
Vincristine 1.4 IV wks 2,4,6,8,10,12
Bleomycin 5 V wks 2,4,6,8,10,12
Etoposide 60 x 2 IV wks 3,7,11
Prednisone 40 PO wks 1-10 q.o.d.
G-CSF Dose reduction or delay

BEACOPP (escalated BEACOPP) 28
Bleomycin 10 IV 8
Etoposide 100 (200) IV 1-3
Adriamycin (doxorubicin) 25 IV 1
Cyclophosphamide 650 (1250) IV 1
Oncovin (vincristine) 1.4* IV 8
Procarbazine 100 PO 1-7
Prednisone 40 PO 1-14
G-CSF -(+) SQ 8+



contribute to the utility of the anti-CD20 antibody rit-
uximab in patients requiring systemic therapy. Two
published series showed a very high response rate in
previously treated NLPHD patients of 100% and 86%
respectively, including CR in 41% and 57%.29, 30 The
responses last a median of 10-20 months. Conversion
to large cell lymphoma (LCL) can occur as a result of
clonal progression in 3-7% of patients.31

References

1. Duggan DB, Petroni GR, Johnson JL, et al. Randomized compari-
son of ABVD and MOPP/ABV hybrid for the treatment of advanced
Hodgkin’s disease: Report of an Intergroup trial. J Clin Oncol 2003;
21:607-4.

2. Hirsch A, Els NV, Straus DJ et al. Effect of ABVD chemotherapy
with and without mantle or mediastinal irradiation on pulmonary
function and symptoms in early-stage Hodgkin’s disease. J Clin
Oncol 1996; 14:1297-1305.

3. Canellos GP, Duggan D, Johnson J, Niedzwiecki D. How important
is bleomycin in the adriamycin + bleomycin + vinblastine + dacar-
bazine regimen? J Clin Oncol 2004; 22:1532-3.

4. Canellos GP, Gollub J, Neuberg D et al. Primary systemic treatment
of advanced Hodgkin’s disease with EVA (etoposide, vinblastine,
doxorubicin): 10-year follow-up. Annals of Oncology
2003:14:268-72.

5. Press OW, LeBlanc M, Lichter AS et al. Phase III randomized inter-
group trial of subtotal lymphoid irradiation versus doxorubicin,
vinblastine, and subtotal lymphoid irradiation for stage IA to IIA
Hodgkin’s disease. J Clin Oncol 2001:19:4238-44.

6. Shankar AG, Ashley S, Atra A et al. A limited role for VEEP (vin-
cristine, etoposide, epirubicin, prednisolone) chemotherapy in
childhood Hodgkin’s disease. Eur J Cancer 1998; 34:2058-63.

7. Hagemeister FB, Purugganan R, Fuller L et al. Treatment of early
stages of Hodgkin’s disease with novantrone, vincristine, vinblas-
tine, prednisone, and radiotherapy. Seminars in Hematology 1994;
31:36-43.

8. de Wit M, Bohuslavizki KH, Buchert R et al. 18FDG-PET following
treatment as valid predictor for disease-free survival in Hodgkin’s
lymphoma. Annals of Oncology 2001; 12:29-37.

9. Bartlett NL, Rosenberg SA, Hoppe RT et al. Brief chemotherapy,
Stanford V, and adjuvant radiotherapy for bulky or advanced-
stage Hodgkin’s disease: a preliminary report. J Clin Oncol 1995;
13:1080-8.

10. Simmonds PD, Mead GM, Sweetenham JW et al. PACE BOM
chemotherapy: a 12-week regimen for advanced Hodgkin’s dis-
ease. Annals of Oncology 1997; 8:259-66.

11. Radford JA, Rohatiner AZS, Ryder WDJ et al. ChlVPP/EVA hybrid
versus the weekly VAPEC-B regimen for previously untreated
Hodgkin’s disease. J Clin Oncol 2002; 20:2988-94.

12. Federico J, Levis A, Luminari S et al. ABVD vs. Stanford V (SV) vs.
MOPP-EBV-CAD (MEC) in advanced Hodgkin’s lymphoma. Final
results of the IIL HD9601 randomized trial. Proc ASCO 2004;
23:557.

13. Horning SJ, Hoppe RT, Breslin S et al. Stanford V and radiothera-
py for locally extensive and advanced Hodgkin’s disease: mature
results of a prospective clinical trial. J Clin Oncol 2002:20:630-7.

14. Horning SJ, Williams J, Bartlett NL et al. Assessment of the Stan-
ford V regimen and consolidative radiotherapy for bulky and
advanced Hodgkin’s disease: Eastern Cooperative Oncology Group

Pilot Study E1492. J Clin Oncol 2000; 18:972-80.
15. Diehl V, Sieber M, Rüffer U et al. BEACOPP: an intensified

chemotherapy regimen in advanced Hodgkin’s disease. Annals of
Oncology 1997; 8:143-8.

16. Diehl V, Franklin J, Hasenclever D et al. BEACOPP, a new dose-
escalated and accelerated regimen, is at least as effective as
COPP/ABVD in patients with advanced-stage Hodgkin’s lym-
phoma: interim report from a trial of the German Hodgkin’s Lym-
phoma Study Group. J Clin Oncol 1998; 16:3810-21.

17. Diehl V, Franklin J, Pfreundschuh M et al. Standard and increased-
dose BEACOPP chemotherapy compared with COPP-ABVD for
advanced Hodgkin’s disease. N Engl J Med 2003; 348:2386-2395.

18. Diehl V, Schiller P, Engert A et al. Results of the third interim
analysis of the HD12 trial of the GHSG: 8 courses of BEACOPP with
or without additive radiotherapy for advanced stage Hodgkin’s
lymphoma. Blood 2003; 102:27a.

19. Loeffler M, Brosteanu O, Hasenclever D et al. Meta-analysis of
chemotherapy versus combined modality treatment trials in
Hodgkin’s disease. J Clin Oncol 1998; 16:818-29.

20. Diehl V, Loeffler M, Pfreundschuh M et al. Further chemotherapy
versus lows-dose involved-field radiotherapy as consolidation of
complete remission after six cycles of alternating chemotherapy
in patients with advanced Hodgkin’s disease. Annals of Oncology
1995; 6:901-10.

21. Ferme C, Sebban C, Hennequin C et al. Comparison of chemother-
apy to radiotherapy as consolidation of complete or good partial
response after six cycles of chemotherapy for patient with
advanced Hodgkin’s disease: results of the Group d’études des
Lymphomes de l’Adulte H89 trial. Blood 2000; 95:2246-52.

22. Aleman BMP, Raemaekers JMM, Tirelli U et al. Involved-field radio-
therapy for advanced Hodgkin’s lymphoma. N Engl J Med 2003;
348:2396-406.

23. Fabian CJ, Mansfield CM, Dahlberg S et al. Low-dose involved field
radiation after chemotherapy in advanced Hodgkin disease. A
Southwest Oncology Group randomized study. Ann Intern Med
1994; 120:903-92.

24. Aleman BMP, van den Belt-Dusebout AW, Klokman WJ et al. Long-
term cause-specific mortality of patients treated for Hodgkin’s
disease. J Clin Oncol 2003; 21:3431-9.

25. Ng AK, Bernardo MP, Weller E et al. Long-term survival and com-
peting causes of death in patients with early stage Hodgkin’s dis-
ease treated at age 50 or younger. J Clin Oncol 2002; 20:2101-8.

26. Bhatia S, Yasui Y, Robison LL et al. High risk of subsequent neo-
plasms continues with extended follow-up of childhood Hodgkin’s
disease: report from the Late Effects Study Group. J Clin Oncol
2003; 21:4386-94.

27. Dores GM, Metayer C, Curtis RE et al. Second malignant neo-
plasms among long-term survivors of Hodgkin’s disease: a popu-
lation-based evaluation over 25 years. J Clin Oncol 2002; 20:3483-
94.

28. Bodis S, Kraus MD, Pinkus G et al. Clinical presentation and out-
come in lymphocyte-predominant Hodgkin’s disease. J Clin Oncol
1997; 15:3060-6.

29. Ekstrand BC, Lucas JB, Horwitz SM et al. Rituximab in lymphocyte-
predominant Hodgkin disease: results of a phase 2 trial. Blood
2003; 101:4285-9.

30. Rehwald U, Schulz H, Reiser M et al. Treatment of relapsed CD20+
Hodgkin lymphoma with the monoclonal antibody rituximab is
effective and well tolerated: results of a phase 2 trial of the Ger-
man Hodgkin Lymphoma Study Group. Blood 2003; 101:420-424.

31. Wickert RS, Weisenburger DD, Tierens A et al. Clonal relationship
between lymphocytic predominance Hodgkin’s disease and con-
current or subsequent large-cell lymphoma of B lineage. Blood
1995; 86:2312-20.

G.P. Canellos

haematologica reports 2006; 2(issue 7):May 200626


