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12.1            Introduction 

 Early unfavorable or intermediate-stage Hodgkin 
lymphoma usually includes patients in stages I 
and IIA with clinical risk factors such as large 
mediastinal mass, extranodal disease, high ESR, 
or more than three or four nodal areas involved. 
In addition, selected stage IIB patients are also 
included in this risk group. The current treatment 
for these patients is based on four cycles of 
ABVD chemotherapy followed by involved-fi eld 
radiotherapy. A more aggressive approach with 
two cycles of BEACOPP escalated followed by 
two cycles of ABVD has recently shown better 
tumor control but no advantage in overall sur-
vival yet. More cycles of chemotherapy have not 
resulted in better outcome in early unfavorable 
patients. One of the major current controversies 
in this risk group is the use of PET to guide treat-
ment intensity or the use of additional radiother-
apy in PET-negative patients. This chapter will 
give you an overview on the past and current 
treatment approaches and will highlight the dis-
cussion on PET-guided treatment in these 
patients.  

12.2     Why Early Unfavorable? 

 The Ann Arbor staging system with the 1989 
Cotswolds modifi cations [ 1 ] is still being used 
worldwide in the staging of patients with 
HL. Modern staging procedures recommend the 
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routine use of FDG-PET/CT scanning at diagno-
sis [ 2 ]. Through the introduction of FDG-PET/
CT scanning at diagnosis, patients will be 
upstaged in up to 30 % mainly from early to 
advanced stages. In addition, the extent of radia-
tion fi elds in CS I/II disease can be infl uenced by 
identifying additional lesions by FDG-PET scan-
ning [ 2 ,  3 ]. In the past, patients with limited-stage 
I/II disease were treated with extended-fi eld 
radiotherapy (RT), whereas those with more 
advanced stage III or IV received multi-agent 
chemotherapy. Up to the 1990s of the twentieth 
century, staging laparotomy was performed to 
more reliably identify patients with disease truly 
limited to one side of the diaphragm. The suc-
cessful introduction of chemotherapy in advanced 
stages and its potential to eradicate occult dis-
ease, the relapse rates of up to 30 % after 
extended-fi eld RT alone, and the increasing 
awareness of serious long-term toxicity after 
extended-fi eld RT promoted the development of 
combined modality treatment approaches. 
Combined modality has the evident advantage 
of combining two effi cacious treatment modali-
ties. It is given as combination of a fi xed num-
ber of chemotherapy cycles followed by a 
certain dose and extent of RT. As a result, the 
extent of both RT and chemotherapy could be 
reduced in the combined treatment design as 
compared to administering single-treatment 
modalities. However, even in stage I/II, the 
extent of disease varies substantially requiring a 
risk-adapted treatment. In many early-stage 
patients, mediastinal bulky disease is present, 
which has been demonstrated as prognostically 
unfavorable. Other poor prognostic clinical fac-
tors include higher age, increased number of 
involved nodes, and elevated erythrocyte sedi-
mentation rate (ESR), accompanied by B symp-
toms. Though slight differences in defi nition 
exist between major cooperative groups, CS I/II 
HL patients in Europe are generally divided into 
an early favorable and an early unfavorable 
(intermediate) subgroup. In contrast, patients in 
North America presenting with adverse factors 
(mainly the presence of bulky disease) are treated 
like stage III–IV disease and are not included 
in clinical trials for CS I/II disease. At present, 

progression-free survival rates of 85–90 % are 
common for patients with unfavorable CS I/II dis-
ease treated with a combined modality approach.  

12.3     Prognostic Factors 

 The factors used by the European Organisation 
for Research and Treatment of Cancer (EORTC) 
Lymphoma Group, the German Hodgkin Study 
Group (GHSG), the National Cancer Institute of 
Canada (NCIC), and the Eastern Cooperative 
Oncology Group (ECOG) are shown in Table  12.1  
[ 1 ,  4 ]. We have to bear in mind that these risk fac-
tors and the resulting prognostic groups were 
originally defi ned in the context of treatment with 
extended-fi eld RT. In a combined modality set-
ting, the differences in prognosis between favor-
able and unfavorable disease are likely to be 
smaller. Moreover, in more recent series, the treat-
ment had already been tailored according to the 
prognostic groups. Thus, one would have antici-
pated that these prognostic factors today have less 
independent prognostic signifi cance. However, a 
large randomized trial included a joint experimen-
tal treatment arm for both favorable and unfavor-
able subgroups, thus possibly addressing the 
current impact of predictive factors. In this trial, 
EORTC H7 [ 5 ], the unfavorable subset of patients 
was randomized between six cycles of EBVP 
(epirubicin, bleomycin, vinblastine, prednisone), 
a combination presumed to be less toxic and 
equally effective to ABVD [ 6 ], and six cycles of 
MOPP/ABV (mechlorethamine, vincristine, pro-
carbazine, prednisone, Adriamycin, bleomycin, 
vinblastine, and dacarbazine), both followed by 
30–36 Gy involved- fi eld RT (IF-RT). After a 
median follow-up of 9 years, patients treated with 
EBVP had a signifi cantly higher rate of tumor 
progression and relapse than those treated with 
MOPP/ABV resulting in a signifi cantly inferior 
10-year event- free survival (EFS) of 68 vs. 88 % 
( p  < 0.001) (Fig.  12.1 , upper chart). The favorable 
subset of patients was randomized between six 
cycles of EBVP followed by IF-RT and subtotal 
nodal irradiation (STNI), considered standard 
treatment at the time of initiation of the trial. 
Those treated with EBVP had a superior 10-year 
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EFS compared to patients treated with STNI 
alone: 88 vs. 78 % ( p  = 0.01) (Fig.  12.1  lower 
chart). While the less toxic EBVP regimen pro-
duced superior results in the favorable subset of 
patients, the poor results in the unfavorable 
patients refl ect the necessity for a more potent and 
intense treatment for this subgroup. Thus, the 
clinical relevance of the prognostic factors 
appeared to be maintained. Indirect evidence for 
the impact of discriminating between favorable 
and unfavorable early stages can be found in two 
other trials including patients with adverse prog-
nostic factors, though differently defi ned. In a trial 
performed by the Grupo Argentino de Tratamiento 
de la Leucemia Aguda (GATLA), the less intense 
AOPE (Adriamycin, vincristine, prednisone, and 
etoposide) proved inferior to CVPP (cyclophos-
phamide, vincristine, procarbazine, prednisone) 
[ 7 ]. The Southwestern Oncology Group trial 9051 
tested a less toxic combination of etoposide, vin-
blastine, and Adriamycin (EVA) followed by 
STNI and found an unacceptably high relapse rate 
mainly in non-irradiated areas indicating the infe-
riority of the chemotherapy [ 8 ]. Klimm et al. ana-
lyzed the impact of the three different staging and 
prognostic subgroup defi nitions on the outcome of 
1,173 early-stage patients treated homogeneously 

in the HD10 and HD11 trials of the GHSG [ 9 ]. 
Figure  12.2  shows the PFS of these patients 
related to the GHSG, EORTC, and NCCN prog-
nostic risk factors score, respectively: all three 
staging systems identifi ed the unfavorable risk 
group. Especially tumor-specifi c (rather than 
patient-specifi c) risk factors such as mediastinal 
bulk and high tumor activity were predictive for 
poor outcome. For overall survival, the scores 
refl ected the unfavorable risk profi le as well (fi g-
ures not shown). These data underline the contin-
ued usefulness of identifying a poor- risk group 
within the group of stage I/II disease though new 
risk factors with a higher specifi city are needed.

12.4          Chemotherapy Regimens 

 After the initial Bonadonna report on ABVD [ 10 ] 
and the randomized trial on ABVD vs. MOPP vs. 
MOPP/ABVD in advanced disease [ 11 ], the 
NCIC/ECOG intergroup trial on ABVD vs. 
MOPP/ABV hybrid set the stage for ABVD as 
standard chemotherapy due to equal effi cacy but 
less toxicity as compared with MOPP/ABV [ 12 ]. 
In an attempt to reduce toxicity even further, the 
GOELAMS (Groupe Ouest-Est d’Étude des 

   Table 12.1    Defi nition of 
favorable and unfavorable 
(intermediate) early-stage 
Hodgkin lymphoma   

 EORTC  GHSG  NCIC/ECOG 

 Risk factors  (a) Large mediastinal 
mass 

 (a) Large 
mediastinal mass 

 (a) Histology 
other than LP/NS 

 (b) Age ≥50 years  (b) Extranodal 
disease 

 (b) Age ≥40 years 

 (c) ESR ≥50 without 
B symptoms or ≥30 
with B symptoms 

 (c) ESR ≥50 
without B 
symptoms or ≥30 
with B symptoms 

 (c) ESR ≥50 

 (d) ≥4 nodal areas  (d) ≥3 nodal areas  (d) ≥4 nodal areas 
 Favorable  CS I–II 

(supradiaphragmatic) 
without risk factors 

 CS I–II without risk 
factors 

 CS I–II without 
risk factors 

 Unfavorable  CS I–II 
(supradiaphragmatic) 
with ≥1 risk factors 

 CS I or CS IIA with 
≥1 risk factors, CS 
IIB with (c) or (d) 
but without (a) and 
(b) 

 CS I–II with ≥1 
risk factors 

   EORTC  European Organisation for Research and Treatment of Cancer,  GHSG  
German Hodgkin Study Group,  NCIC  National Cancer Institute of Canada,  ECOG  
Eastern Cooperative Oncology group,  ESR  erythrocyte sedimentation rate,  LP  lym-
phocyte predominance,  NS  nodular sclerosis,  CS  clinical stage  
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  Fig. 12.1    In the  upper chart , the estimated progression- 
free (PFS) (a) and overall survival (OS) (b) of the 
European Organisation for Research and Treatment of 
Cancer ( EORTC ) H7 randomized trial: MOPP/ABV vs. 
EBVP + involved- fi eld radiotherapy in the unfavorable 

risk group are given; for comparison in the  lower chart , 
the PFS (c) and OS (d) of the favorable risk groups are 
given for the EBVP + involved-fi eld radiotherapy treat-
ment arm vs. extended- fi eld radiotherapy alone treatment 
arm [ 5 ]       
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  Fig. 12.2    Estimated 
progression-free survival using 
staging defi nitions of the 
German Hodgkin Study 
Group, the European 
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Treatment of Cancer 
( EORTC ), or National 
Comprehensive Cancer 
Network ( NCCN ) [ 9 ]       
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Leucémies et Autres Maladies du Sang) included 
both early favorable and unfavorable patients in 
their H90-NM study [ 13 ]. A total of 386 patients 
were randomized between ABVDm (ABVD plus 
methylprednisolone) and the potentially less 
toxic EBVMm, followed by extended-fi eld RT in 
responding patients. The ABVDm arm proved to 
be superior to the EBVMm treatment in terms of 
complete remission rates and FFS. Very similar 
to the conclusions of the EORTC H7 trial, these 
results highlight the need for suffi ciently effec-
tive chemotherapy. Notwithstanding concerns on 
toxicity of chemotherapy and a reluctance to 
apply more intense treatment in CS I/II disease, 
one could argue that a 10–15 % failure rate in the 
unfavorable subset of patients is too high and 
warrants improvement. In this respect, the trials 
summarized in Table  12.2  are important. Both the 
EORTC H9U and the GHSG HD11 studies failed 
to show a signifi cant PFS advantage for more 
intensive treatment comparing four cycles of 
BEACOPP baseline with four cycles of conven-
tional ABVD [ 14 ,  15 ]. The GHSG follow-up trial 
for early unfavorable patients, HD14, compared 
four cycles of ABVD with two cycles of 
BEACOPP escalated followed by two cycles of 

ABVD (“2 + 2”). The decision for this combina-
tion was in part based on the higher effective 
dose (ED) model calculations [ 8 ,  19 ]. Here, four 
cycles of ABVD given over 16 weeks have an 
ED of 15 as compared with 15.2 for four cycles 
of BEACOPP baseline given over 12 weeks. In 
contrast, the “2 + 2” variant has an ED of 17.3. 
In both treatment arms of the HD14 study, addi-
tional IF-RT with 30 Gy was given. The fi nal 
analysis demonstrated a signifi cantly better PFS 
for the more intensive “2 + 2” arm: PFS at 5 years 
was 95.4 % with “2 + 2” treatment compared with 
89.1 % after ABVD ( p  < 0.001) [ 20 ]. While an 
absolute improvement in PFS of 6 % appears 
rather modest at fi rst glance and one can argue 
about clinical relevance, the results show that 
even an up-front intensifi cation with only two 
cycles of BEACOPP escalated indeed improves 
outcome in this group of patients. It corroborates 
the claim for a start of treatment with the most 
effective regimen to prevent the development of 
early chemoresistance, but it remains to be seen 
whether this gain in PFS outbalances the putative 
increased toxicity, for example, infertility and 
secondary malignancies. Whether the 12-week 
intense chemotherapy regimen Stanford V, with 

   Table 12.2    Randomized clinical trials in unfavorable CS I/II disease on ABVD vs. alternative chemotherapy 
regimens   

 Trial (ref)  Treatment 
 Number of 
patients included  PFS (years)  OS (years)  Remarks 

 EORTC/GELA  ABVDx6 + IF-RT 
30–36 Gy 

 276  91 % (4)  95 % (4)  Not fi nal 
analysis 

 H9U [ 14 ]  ABVDx4 + IF-RT 
30–36 Gy 

 277  87 % (4)  94 % (4)  EFS instead of 
PFS 

 BEACOPPx4 + IF-RT 
30–36 Gy 

 255  90 % (4)  93 % (4)  n.s. 

 GHSG HD11 [ 15 ]  ABVDx4 + IF-RT 30 Gy  356  87 % (5)  94 % (5)  Final analysis 
 ABVDx4 + IF-RT 20 Gy  347  82 % (5)  94 % (5)  n.s. 
 BEACOPPx4 + IF-RT 
30 Gy 

 341  88 % (5)  95 % (5) 

 BEACOPPx4 + IF-RT 
20 Gy 

 351  87 % (5)  95 % (5) 

 GHSG HD14 [ 16 ,  17 ]  ABVDx4 + IF-RT 30 Gy  757  89 % (5)  97 % (5)   p  < 0.001 (PFS) 
 BEACOPPesc.x2 + ABVD  744  95 % (5)  96 % (5)   p  = 0.7 (OS) 
 x2 + IF-RT 30 Gy 

 Intergroup USA [ 18 ]  ABVDx6 + IF-RT 36 Gy  395  74 % (5)  88 % (5)  n.s. 
 Stanford V + IF-RT 36 Gy  399  71 % (5)  88 % (5)  70 % CSIII/IV 

   ref  reference,  PFS  progression-free survival,  OS  overall survival,  EORTC  European Organisation for Research and 
Treatment of Cancer,  GELA  Groupe d’Etude des Lymphomes de l’Adulte,  EFS  event-free survival,  IF-RT  involved- 
fi eld radiotherapy,  n.s . statistically not signifi cant,  GHSG  German Hodgkin Study Group  
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its mainly alkylating-agent-induced toxicity, 
could improve treatment outcome as compared 
with ABVD was addressed in the US intergroup 
study [ 16 ]. In this trial only 30 % of patients had 
stage I/II disease; the remaining were in stage III/
IV. No benefi t for the Stanford V over ABVD 
was observed. Intensifi cation from ABVD to 
BEACOPP escalated dependent of persistent 
FDG-PET scan positivity after two cycles of 
ABVD is being addressed in EORTC/LYSA/FIL 
randomized H10 trial. Final results are not yet 
available (vide infra). So, the more intense 
BEACOPP escalated based “2 × 2” design reports 
a superior PFS suggesting that it is indeed possi-
ble to improve effi cacy in this group of patients 
albeit at the cost of increased toxicity.

12.5        Number of Cycles 
of Chemotherapy 

 Only a few randomized trials have addressed the 
issue of number of cycles required. These studies 
show that four cycles of conventional chemotherapy 
are suffi cient in a combined modality setting. In the 
EORTC/GELA H8U study, MOPP/ABV hybrid 
was used as standard chemotherapy regimen; four 
or six cycles followed by IF-RT were compared 
[ 21 ]. The EFS at 7 years did not differ signifi cantly 
with rates of 86 and 84 %, respectively (Fig.  12.3 ). 
In the EORTC/GELA H9U trial, 533 patients were 
randomized between four and six cycles of ABVD 
followed by IF-RT [ 14 ]. The interim analysis 
showed an EFS of 87 and 91 % at 4 years, which 
was not signifi cantly different. While some coop-
erative groups consider early unfavorable CS I/II 
disease as advanced stage and treat accordingly 
with six cycles of chemotherapy, a number of four 
cycles in a combined modality setting are currently 
considered standard treatment.   

12.6     Extent and Dose of RT 

 A number of randomized trials focused on the 
comparison of extended- and IF-RT in combined 
modality approaches (Table  12.3 ) [ 22 ,  24 ]. The 
important general conclusion from these trials 
was that extended-fi eld RT was not needed in 

combined modality treatment and was associated 
with more long-term adverse effects. Thus, IF-RT 
became the standard of care in this setting. 
Meanwhile, the concept of involved-node irradia-
tion (IN-RT) was introduced by the EORTC as 
part of the combined modality approach. The irra-
diated volume is further reduced to involved 
nodes instead of a complete lymphoid region and 
consequently less late adverse effects are antici-
pated [ 18 ]. The concept has been applied already 
in the EORTC/LYSA/FIL H10 trial (vide infra), 
but it has not yet been tested in a randomized trial.

   In the era of extended-fi eld RT as single modal-
ity, the standard dose of RT was 36 Gy, often fol-
lowed by a boost of 4–6 Gy to residual disease and/
or initial bulky sites. When combined with chemo-
therapy, both the fi eld size and the RT dose could 
be reduced. In the GHSG HD11 trial, four cycles of 
ABVD or four cycles of BEACOPP baseline were 
followed by IF-RT, either 30 or 20 Gy dose. The 
fi nal analysis showed no signifi cant difference in 
PFS between the 30 and 20 Gy treatment arms for 
those patients receiving BEACOPP baseline. In 
contrast, those treated with four cycles of ABVD 
and 20 Gy IF-RT had a poorer tumor control as 
compared to those receiving 30 Gy IF-RT 
( p  = 0.048) [ 15 ]. In the EORTC/GELA H9F trial 
randomizing between a dose of 36 and 20 Gy of 
IF-RT after EBVP chemotherapy, no differences in 
PFS were seen in the interim analysis, but this trial 
included only favorable stage I/II disease [ 14 ]. 
Thus, the dose of IF-RT needed in the combined 
modality treatment of early unfavorable HL 
depends on the effi cacy of the preceding chemo-
therapy. To conclude, the extent and dose of RT can 
be reduced only in the appropriate combined 
modality treatment setting: adequate chemother-
apy is the fi rst prerequisite, then IF-RT can be given 
at a reduced dose of 20 Gy, or alternatively IN-RT 
can be preferred but—at least for the moment—at 
the higher dose of 30–36 Gy.  

12.7     Chemotherapy Alone 

 Several randomized trials performed in patients 
with advanced stages indicated that RT can be 
omitted without compromising outcome, provid-
ing a robust CR was achieved with six to eight 

12 Treatment of Early Unfavorable HL



228

cycles of chemotherapy such as MOP/BAP, 
MOPP/ABV hybrid, or BEACOPP escalated 
[ 25 ,  26 ]. Positron emission tomography (PET) 
holds the promise of predicting more accurately 
which remission is robust and if residual masses 
will benefi t from additional RT [ 27 ]. Confl icting 
data came out of a study from India [ 28 ]. Here, six 
cycles of ABVD were followed for patients in CR 
by IF-RT or no RT in a randomized fashion. 
Though patients who received RT had a signifi -
cantly better PFS than those who did not, this 
study included many early stages, pediatric 

patients, and used suboptimal imaging methods. 
These data suggest that after an adequate number 
of cycles of effective chemotherapy and good 
response, additional RT will not further improve 
the outcome in patients with advanced-stage dis-
ease. The question therefore arose whether RT 
can also be omitted in unfavorable early stages. 
Table  12.4  summarizes the results of the most rel-
evant trials, all having their limitations. In the 
GATLA study [ 29 ], a nonstandard chemotherapy 
was used; other studies included pediatric patients 
or all stages of disease, used divergent defi nitions 
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  Fig. 12.3    Estimated event-free 
(a) and overall survival 
(b) of the unfavorable cohort of 
patients enrolled in the 
European Organisation for 
Research and Treatment of 
Cancer (EORTC) and Groupe 
d’Etude des Lymphomes de 
l’Adulte (GELA) randomized 
H8 trial comparing different 
numbers of cycles of chemo-
therapy combined with 
different radiation fi elds [ 21 ]       
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of unfavorable prognostic features, or had not 
enough statistical power to detect clinically sig-
nifi cant differences in PFS between RT and no   - 
RT arms. The NCIC/ECOG study on early stages 
had 12-year overall survival as primary endpoint; 
patients with bulky disease were excluded from 
entry. This study showed a signifi cant 11 % sur-
vival benefi t for treatment with ABVD alone as 
compared to ABVD+STNI, notwithstanding a 
signifi cant 8 % advantage in PFS for those who 
received combined modality approach [ 33 ]. The 
remarkable conversion of an inferior PFS to a 
superior long-term OS for the ABVD alone treat-
ment arm was mainly due to an excess of late 
toxic deaths in the combined modality treatment: 
23 vs. 11 in the former. These deaths were mainly 
due to second cancers. Admittedly, STNI is out-
dated now, but the results corroborate the diffi cul-
ties in interpreting different treatment approaches 

with divergent short-term (control of disease) and 
long-term (toxicity) effects.

   This dilemma was also encountered in the 
EORTC/LYSA/FIL randomized H10 trial. Based 
on the prognostic signifi cance of an early FDG- 
PET scan, investigators hypothesized that 
patients who attain a negative FDG-PET scan 
after two cycles of ABVD would not need addi-
tional RT. Therefore, patients in the standard arm 
received standard combined modality treatment 
(ABVDx4+IN-RT) irrespective of the result of 
the early FDG-PET scan, whereas those in the 
experimental arm in case of a negative early 
FDG- PET scan had no IN-RT but instead a total 
of six cycles of ABVD. In this non-inferiority 
trial, a decrease of maximally 10 % in 3-year EFS 
was accepted as non-inferiority margin in an 
attempt to compensate for the presumed long-term 
 benefi t of omitting RT. The preplanned interim 

   Table 12.3    Randomized trials on extent and dose of RT, combined with ABVD(-like) chemotherapy   

 Trial (ref)  Treatment 

 Number of 
patients 
included  PFS (years)  OS (years)  Remarks 

  Extent of RT  
 GHSG HD8 [ 22 ]  COPP/ABVDx2 + 

EF-RT 30–40 Gy 
 532  85 % (5)  90 % (5)  n.s. 

 COPP/ABVDx2 + 
IF-RT 30–40 Gy 

 532  84 % (5)  92 % (5) 

 Milan [ 23 ]  ABVDx4 + EF-RT  65  96 %  100 %  n.s. 
 ABVDx4 + IF-RT  68  93 %  96 % 

 EORTC/GELA  MOPP/ABVx6 + 
IF-RT 36–40 Gy 

 336  84 % (7)  89 % (7)  EFS instead of 
PFS 

 H8U [ 21 ]  MOPP/ABVx4 + 
IF-RT 36–40 Gy 

 333  86 % (7)  90 % (7)  n.s. 

 MOPP/ABVx4 + 
STNI 36–40 Gy 

 327  86 % (7)  90 % (7) 

 Anselmo et al. [ 24 ]  ABVDx4 + EF-RT  102  94 % (5)  97 % (5)  n.s. 
 ABVDx4 + IF-RT  107  91 % (5)  96 % (5) 

  Dose of RT  
 GHSG HD11 [ 15 ]  ABVDx4 + IF-RT 30 Gy  343  88 % (5)  95 % (5)  Final analysis 

 ABVDx4 + IF-RT 20 Gy  339  83 % (5)  95 % (5)  PFS  p  = 0.03, 
OS n.s. 

 BEACOPPx4 + IF-RT 
30 Gy 

 332  89 % (5)  96 % (5) 

 BEACOPPx4 + IF-RT 
20 Gy 

 337  89 % (5)  97 % (5) 

   ref  reference,  PFS  progression-free survival,  OS  overall survival,  GHSG  German Hodgkin Study Group,  EF-RT  
extended-fi eld radiotherapy,  IF-RT  involved-fi eld radiotherapy,  n.s . statistically not signifi cant,  EORTC  European 
Organisation for Research and Treatment of Cancer,  GELA  Groupe d’Etude des Lymphomes de l’Adulte,  STNI  subtotal 
nodal irradiation,  EFS  event-free survival  
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analysis after 22 events revealed a 74 % rate of 
early FDG-PET scan negativity [ 35 ]. The median 
follow- up at the time of analysis was 1.1    years. In 
the standard arm, less events occurred than in the 

experimental no-RT arm: 7 events out of 251 
patients in the standard arm against 16 out of 
268 in the no-RT arm ( p  = 0.026). Based on these 
results, it was unlikely that the trial would show 

   Table 12.4    Randomized clinical trials in unfavorable CS I/II disease on combined modality treatment vs. chemother-
apy alone   

 Trial (ref)  Treatment 

 Number of 
patients 
included  PFS (years)  OS  Remarks 

 GATLA [ 29 ]  CVPPx3 + IF-RT  44  75 % (7)  84 %  PFS  p  = 0.001; OS 
n.s. 

 30 Gy + CVPPx3  66  34 % (7)  66 % 
 CVPPx6 

 Aviles [ 30 ]  ABVDx6 + IF-RT 
30 Gy 

 76 % (11)  88 %  PFS and OS 
 p  < 0.01; only 

 ABVDx6  48 % (11)  59 %  bulky IA and IIA 
 CCG children [ 31 ]  COPP/ABVx4-6 + 

IF-RT 21 Gy 
 501  93 % (3)  n.s.  PFS  p  = 0.02; all 

stages 
 COPP/ABVx4-6 
(only CR randomized 
for RT or no RT) 

 85 % (3)  (68 % CS I/II); only 
children 

 Tata Memorial 
Hospital [ 28 ] 

 ABVDx6 + IF-RT 
30 Gy 

 179  88 % (8)  100 %  PFS  p  = 0.01; OS 
 p  = 0.002; all stages 
(55 % CS I/II) and 
children (50 %) 
included 

 ABVDx6 (only CR 
randomized for RT 
or no RT) 

 76 % (8)  89 % 

 MSKCC [ 32 ]  ABVDx6 + IF-RT or 
EF-RT 

 76  86 % (5)  97 %  n.s.; non-bulky CS 
IB, IIB, IIIA; only 
powered for 
differences in PFS 
>20 % 

 ABVDx6  76  81 % (5)  90 % 
 NCIC/ECOG 
[ 33 ,  34 ] 

 ABVDx2 + STNI 
35 Gy 

 139  94 % (12)  81 % (12)  PFS  p  = 0.006 

 ABVDx4-6, no RT  137  86 % (12)  92 % (12)  OS 0.04.; B 
symptoms and 
bulky disease 
excluded 

 EORTC/LYSA/FIL 
H10 [ 35 ] 

 ABVDx4 + IN-RT, 
irrespective of early 
FDG-PET scan 

 251  97.2 (1)  Too early   Preplanned futility 
interim analysis 
p = 0.026  

 ABVDx2, if early-
FDG-PET scan 
negative: ABVDx4, 
no RT 

 268  94.7 (1)  Too early 

   ref  reference,  PFS  progression-free survival,  OS  overall survival,  GATLA  Grupo Argentino Tratamiento de la Leucemia 
Aguda,  IF-RT  involved-fi eld radiotherapy,  n.s . statistically not signifi cant,  CCG  Children’s Cancer Study Group, 
 MSKCC  Memorial Sloan Kettering Cancer Center,  EF-RT  extended-fi eld radiotherapy,  NCIC  National Cancer Institute 
of Canada,  ECOG  Eastern Cooperative Oncology Group,  STNI  subtotal nodal irradiation,  EORTC  European 
Organisation for Research and Treatment of Cancer,  LYSA  Lymphoma Study Association,  FIL  Fondazione Italiana 
Linfomi,  IN-RT  involved-node radiotherapy  
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non-inferiority for the experimental arm when 
continuing accrual to the originally planned total 
numbers and randomization was stopped. Thus, 
although overall outcome was excellent in both 
arms, omitting radiotherapy in early FDG-PET- 
negative patients with unfavorable stage I/II dis-
ease resulted in more early progressions than 
combined modality treatment. An individual 
patient-data comparison of combined modality 
and ABVD alone, including also early favorable 
stages, performed on the GHSG HD10 and HD11 
and the NCIC HD trial confi rmed the better short- 
term disease control for combined modality treat-
ment over chemotherapy alone [ 36 ]. Until there 
is generally accepted evidence that RT can really 
be omitted in—subsets of identifi able—unfavor-
able stage I/II patients without jeopardizing the 
long-term outcome, combined modality treat-
ment remains the preferred treatment approach.  

12.8     Special Situations 

12.8.1     Bulky Mediastinal Tumor 

 The presence of a bulky mediastinal tumor, 
defi ned as a mediastinum/thorax ratio of ≥0.35, is 
one of the most prominent negative prognostic 
factors in HL patients with CS I/II disease. Some 
groups treat these patients according to protocols 
for advanced disease. Upon treatment, the nodular 
sclerosing histology is associated with inherent 
slow regression particularly of bulky mediastinal 
tumors. When evaluated by conventional CT 
scans, a reliable and reproducible interpretation of 
response after chemotherapy is often diffi cult. In 
case of post-chemotherapy residual masses with 
uncertain dignity, investigators may easily con-
clude a partial remission and advocate additional 
RT. That would possibly not be wrong from a 
tumor control point of view; however, mediastinal 
radiation fi elds are typically associated with 
severe adverse long-term effects such as second-
ary malignancies (e.g., breast and bronchus carci-
noma) and early cardiovascular events (see Chaps. 
  22     and   23     for more details). There are no random-
ized data specifi cally addressing the need for RT 
in patients with bulky mediastinal disease based 

on modern imaging techniques. Although being a 
single-arm study on a fi xed combined modality 
approach, the experience with Stanford V chemo-
therapy followed by IF-RT provides the most 
appropriate data in this respect, including response 
evaluation with FDG- PET [ 37 ]. Patients with a 
persistent positive FDG-PET scan after Stanford 
V had a signifi cantly higher relapse rate even after 
additional IF-RT when compared to those patients 
with a negative FDG-PET scan post-chemother-
apy who also received RT as planned. 

 In future studies, patients who really need 
additional RT and those who will not benefi t 
might be better identifi ed by FDG-PET-based 
response evaluation. This would hopefully secure 
optimal tumor control and spare subgroups of 
patients already cured by chemotherapy alone 
from long-term RT-induced toxicity. For the time 
being, however, combined modality treatment 
remains the standard treatment for patients with 
CS I/II disease with bulky mediastinal disease.  

12.8.2     Concomitant Disease 

 For patients who cannot tolerate chemotherapy 
or for whom chemotherapy is contraindicated 
due to concomitant disease, large-fi eld RT at 
doses of 36–40 Gy is still an alternative treatment 
option. However, patients with unfavorable CS I/
II disease have a relapse rate of more than 40 % 
after RT alone and will probably also experience 
considerable toxicity from large-fi eld RT. Thus, a 
balance on an individual basis between tumor 
control and avoidance of serious toxicity has to 
be found.   

12.9     Future 

 The most important challenge is the identifi cation 
of patients who are adequately treated with ABVD 
alone, those who need combined  modality treat-
ment, and those who need intensifi ed chemother-
apy such as BEACOPP escalated. The results from 
the GHSG HD14 study show that more intense 
chemotherapy signifi cantly improves tumor  control. 
On the other hand, in these patients with localized 
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disease, we also aim at minimizing early and 
late toxicity of treatment. New clinical prognos-
tic factors are unlikely to allow for selecting 
patients needing more or less intensive treat-
ment. Biomarkers could become useful, but at 
present no individual marker or set of markers has 
been suffi ciently reliable. New functional imaging 
techniques will very likely become valid tools to 
identify subsets of patients requiring different treat-
ment approaches early in the course of treatment 
(see Chap.   7    ). The EORTC/LYSA/FIL H10 trial on 
early treatment adaptation in early FDG-PET scan-
negative patients was prematurely closed because 
of more events in the no-RT arm as compared to the 
combined modality approach [ 35 ]. 

 In the meantime, new RT techniques will fur-
ther evolve, and especially the reduction of the 
involved-fi eld to the involved-node principle in 
the combined modality treatment setting will 
reduce toxicity while—probably—maintaining 
the high effi cacy [ 18 ] (see Chap.   9    ). It remains to 
be seen whether refi nement in the use of FDG- 
PET scanning, for example, by incorporating 
SUV values, will increase its predictive power for 
early treatment optimization. Ultimately, an indi-
vidualized approach taking into account the risk 
factors and perspectives of the individual patient 
will defi ne the most appropriate treatment out of 
a choice of treatments [ 38 ,  39 ].     
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