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Abstract
The NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines) for Hodgkin Lymphoma (HL) include the clinical management of 
classical HL and lymphocyte-predominant HL (LPHL). Major changes have been incorporated into these guidelines since their incep-
tion. In the 2012 NCCN Guidelines for HL, PET scans are not recommended for interim restaging of patients with stage I to II favorable 
disease. After reevaluating the available evidence on the use of interim PET imaging, the panel recommends the use of diagnostic CT 
scan of involved sites for interim restaging after completion of chemotherapy for this group of patients. Maintenance rituximab for 2 
years is included as an option for patients with stage IB to IIB or stage III to IV LPHL treated with rituximab alone in the first-line setting. 
Brentuximab vedotin is included as an option for patients with progressive disease or relapsed disease after second-line chemotherapy 
or high-dose therapy with autologous stem cell rescue. (JNCCN 2012;10:589–597)
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Overview
Hodgkin lymphoma (HL) is an uncommon malig-
nancy involving the lymphatic system. Clinical 
management of patients with HL involves initial 
treatment with chemotherapy, combined modality 
therapy, or radiation therapy (RT) alone (for pa-
tients with lymphocyte-predominant HL [LPHL]), 
followed by restaging at the completion of therapy 
to assess treatment response. PET imaging and, more 
recently, integrated PET and CT (PET/CT, hereafter 
referred to as PET) is increasingly being used to as-
sess treatment response during therapy, although the 
value of interim PET scans has not yet been estab-
lished.1 The introduction of more-effective and less-
toxic front-line treatment options has significantly 
improved the prognosis of patients with HL. How-
ever, complete remission after initial therapy is not 
achieved in approximately 20% to 30% of patients 
with stage III to IV HL, eventually leading to dis-
ease progression.2 In recent clinical trials, targeted 

NCCN Categories of Evidence and Consensus
 
Category 1: Based upon high-level evidence, there 
is uniform NCCN consensus that the intervention is 
appropriate.
Category 2A: Based upon lower-level evidence, there 
is uniform NCCN consensus that the intervention is 
appropriate.
Category 2B: Based upon lower-level evidence, there is 
NCCN consensus that the intervention is appropriate.
Category 3: Based upon any level of evidence, there 
is major NCCN disagreement that the intervention is 
appropriate.

All recommendations are category 2A unless otherwise noted.

Clinical trials: NCCN believes that the best management 
for any cancer patient is in a clinical trial. Participation in 
clinical trials is especially encouraged.

HODG-2
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More recent reports have confirmed these find-
ings. In a study in which most patients had stage I 
to IIA disease (43 of 73), Sher et al.6 reported that 
65% of patients (13 of 20) with an interim positive 
PET scan after 2 to 3 cycles of chemotherapy had 
negative scans at the completion of chemotherapy; 
the actuarial 2-year failure-free survival was 92% 
compared with 96% for patients with negative PET 
scans during and after completion of chemotherapy. 
Barnes et al.7 also showed that interim PET imaging 
did not predict outcome in patients with nonbulky 
stage I to II disease. The 4-year progression-free sur-
vival (PFS) rate was 91% for those with a negative 
interim PET scan and 87% for those with a positive 
interim scan (P = .57). In a recent prospective study, 
Straus et al.8 reported that although both interim 
and end-of-treatment PET imaging was predictive 
of outcome in patients with stage I to II nonbulky 
disease treated with doxorubicin, vinblastine, and 
gemcitabine (AVG), the difference in the 2-year 

therapies with antibody drug conjugates (ADC) and 
monoclonal antibodies have shown promising results 
for patients with relapsed or progressive disease.3,4 

The following sections of these NCCN Guidelines 
Insights include the major discussion points from the 
2011 Hodgkin lymphoma panel meeting.

Role of Interim PET Imaging 
in Classical HL

Early-Stage Disease
Available evidence, primarily from retrospective 
studies, suggests that interim PET imaging is not 
of prognostic significance in patients with early-
stage disease. Hutchings et al.5 reported that 5 of 7 
(71%) patients with stage I to II disease who had a 
positive interim PET scan remained in remission at 
a median follow-up of 3 years, whereas all patients 
with advanced disease (stage III–IV) with a positive 
PET scan had experienced relapse within 2 years. 

Version 2.2012 © National Comprehensive Cancer Network, Inc. 2012, All rights reserved. The NCCN Guidelines and this illustration may not be
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PFS rate was greater among patients with positive 
and negative PET scans after 6 cycles of AVG che-
motherapy (27% and 89%, respectively) than after 2 
cycles (50% and 90%, respectively).

Advanced-Stage Disease
Early interim PET imaging after chemotherapy has 
been shown to be a sensitive prognostic indicator of 
treatment outcome in patients with advanced dis-
ease (stage II disease with unfavorable risk factors 
or stage III–IV disease).9 In 2 prospective studies, 
PET imaging after 2 cycles of ABVD (doxorubicin, 
bleomycin, vinblastine, and dacarbazine) chemo-
therapy was a strong and independent predictor of 
PFS in patients with advanced-stage disease.10,11 In 
a combined report from these 2 prospective stud-
ies (190 patients with stage IIB–IVB; 70 patients 
with stage IIA with adverse prognostic factors), 
the 2-year PFS rate was significantly better for pa-
tients with a negative PET scan after 2 cycles of 
ABVD than those with a positive PET (95% vs. 

13%; P < .0001).12 Cerci et al.13 reported similar 
findings in a recent prospective study that evalu-
ated the prognostic value of PET imaging after 2 
cycles of ABVD in patients with stage II to IV dis-
ease (102 patients; 35% had stage IV disease, 58% 
had bulky disease, and 63.5% had B symptoms); the 
3-year event-free survival (EFS) rate was 53% for 
patients with a positive PET scan after 2 cycles and 
90.5% for those with a negative scan (P < .001).

PET imaging after completion of 8 and 12 weeks 
of Stanford V (mechlorethamine, doxorubicin, vin-
blastine, vincristine, bleomycin, and prednisone) or 
4 cycles of BEACOPP (bleomycin, etoposide, doxo-
rubicin, cyclophosphamide, vincristine, procarba-
zine, and prednisone) chemotherapy were also pre-
dictive of freedom from progression (FFP) and PFS 
in patients with advanced-stage disease.14,15

NCCN Recommendations
The panel emphasizes that the value of interim PET 
imaging remains unclear, especially in patients with 
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stage I to II disease, and all measures of response should 
be considered in the context of management decisions.
Stage IA to IIA (Favorable Disease): Patients 
with stage I to II disease with no risk factors have a 
favorable prognosis, with a cure rate of more than 
90% with combined modality therapy (ABVD or 
Stanford V plus involved-field RT)16–18 or chemo-
therapy with ABVD alone.19,20 Available evidence 
also shows that patients with early-stage favorable 
disease with a positive PET scan after 2 to 3 cycles 
of chemotherapy have a better prognosis than those 
with advanced disease with a positive interim PET 
scan.5–7 The panel consensus was that most patients 
(80%) undergoing combined modality therapy con-
sistently have a negative PET scan after completion 
of chemotherapy, and complete the planned course 
of RT irrespective of whether the interim PET scan 
is positive or negative. Therefore, the panel be-
lieved that evidence was insufficient to recommend 
interim PET imaging for patients with stage I to II 

favorable disease. However, the panel agreed that 
interim imaging after completion of chemotherapy 
is essential in RT planning for patients receiving 
combined modality therapy. Interim imaging may 
also be useful to identify a subgroup of patients with 
early-stage disease that can be cured with 4 cycles of 
ABVD alone without the need for involved-field RT. 
In the National Cancer Institute of Canada (NCIC) 
study, patients assigned to ABVD alone were restaged 
with CT after 2 cycles; freedom from disease progres-
sion was superior in patients with stage I to II favor-
able nonbulky disease who, based on CT criteria, ex-
perienced a complete response (vs. those who did not) 
after 2 cycles of ABVD and who then received 2 more 
cycles of ABVD (4 total) without any RT.19,20

The recently updated NCCN Guidelines for Hodg-
kin Lymphoma recommend interim restaging of initial 
involved sites only with diagnostic CT after 2 to 4 cy-
cles of ABVD for patients receiving combined modality 
therapy (see HODG-2) and after 2 cycles of ABVD for 
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patients receiving chemotherapy alone (see HODG-3), 
thereby reducing radiation exposure in patients with fa-
vorable disease with a good prognosis until the value of 
interim PET imaging is validated in prospective clinical 
trials (to view the most recent version of these guidelines,  
visit NCCN.org).
Stage I to II (Unfavorable, Bulky or Nonbulky Dis-
ease) and Stage III to IV Disease: Although the prog-
nostic significance of interim PET imaging has been es-
tablished in patients with advanced disease, the timing 
remains unclear. In one of the prospective studies, no 
significant difference was seen in the prognostic value 
of interim PET imaging after 2 versus 4 cycles of che-
motherapy.11 In a recent prospective study, interim PET 
imaging after 2 cycles of ABVD was highly predictive of 
treatment success in patients with stage I to II unfavor-
able disease and stage III to IV disease; the difference in 
3-year EFS was significant for patients with stage III to 
IV disease (P < .001) and those with stage I to II disease 
(P = .002).13 

Based on these findings, the recently updated 
guidelines recommend interim PET imaging af-
ter 4 cycles for patients with stage I to II (unfavor-
able, bulky, or nonbulky disease; see HODG-4 and 
HODG-6) and after completion of chemotherapy for 
patients with stage III to IV disease to assess response 
to therapy. The panel acknowledges that guiding 
therapy based on the results of interim PET imaging 
is considered investigational and is not recommend-
ed outside the context of a clinical trial.

Rituximab for the Management 
of Patients with LPHL
Involved-field RT alone is the preferred treatment for 
patients with stage IA or IIA disease, whereas chemo-
therapy with or without RT, observation, and palliative 
therapy are included as options for patients with more 
advanced disease. Because LPHL cells consistently ex-
press CD20 antigen, the efficacy of the anti-CD20 anti-
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body rituximab as a single agent or in combination with 
chemotherapy has been evaluated in clinical trials for 
patients with newly diagnosed and relapsed LPHL.21–26

In a prospective phase II trial conducted by the 
Stanford group, rituximab resulted in an overall response 
rate of 100% (41% complete response [CR], 54% par-
tial response [PR], and 5% complete response uncertain 
[CRu]) in previously untreated or relapsed patients with 
stage I to IV LPHL; median FFP was 10 months.21 The 
protocol was then modified to include extended treat-
ment with rituximab for 2 years.27 At a median follow-
up of 60 months, the CR and CRu rates were 88% and 
56%, respectively, for patients who underwent extended 
and limited rituximab treatment (P = .08).27 The esti-
mated FFP rates at 30 months were 88% and 52%, re-
spectively. However, in a more recent report, rituximab 
maintenance for 2 years was not associated with a signif-
icant increase in median PFS compared with rituximab 
alone (67 and 50 months, respectively; P = .7; median 
follow-up, 8.8 years).28

NCCN Recommendations
Rituximab either as a single agent or in combination 
with chemotherapy (with or without RT) is included 
as first-line therapy for patients with stage IB or IIB 
or stage III to IV disease.  Based on the earlier re-
sults of the study that showed higher response rates 
and more prolonged FFP in patients with newly di-
agnosed and relapsed LPHL treated with extended 
rituximab,27 the panel has also included mainte-
nance rituximab for 2 years as an option for patients 
treated with rituximab alone (see HODG-10).

Management of Patients With 
Relapsed or Progressive Disease
Second-line chemotherapy followed by high-dose 
therapy with autologous stem cell rescue (HDT/
ASCR) is the standard treatment for patients with 
relapsed or refractory disease.29,30 HDT/ASCR is 
only effective in 50% of patients and the prog-
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nosis is poor for patients who experience relapse 
after HDT/ASCR, with a median survival of 25 
months.31

With respect to HDT/ASCR, some studies have 
suggested that patients with a CR to second-line ther-
apy before transplant or those with chemosensitive dis-
ease have improved outcomes after HDT/ASCR com-
pared with those with resistant disease.32,33 Moskowitz 
et al.32 reported that the EFS, PFS, and overall survival 
rates were significantly better for patients responding 
to second-line chemotherapy (60%, 62%, and 66%, 
respectively) compared with those who had a poor re-
sponse (19%, 23%, and 17%, respectively; P < .001).
More recently, Sirohi et al.33 reported similar findings; 
the 5-year overall survival rates were 79%, 59%, and 
17%, respectively, for patients who were in CR or PR or 
those with resistant disease at HDT/ASCR (P < .0001), 
and the 5-year PFS rates were 69%, 44%, and 14%, re-
spectively (P < .001).33

Brentuximab vedotin, a CD30-directed ADC, has 
shown activity in patients with relapsed or refractory 
CD30-positive lymphomas.3 In a pivotal phase II multi-
center study of 102 patients with relapsed or refractory 
HL after HDT/ASCR, brentuximab vedotin induced 
objective and complete responses in 75% and 34% 
of patients, respectively, with a median follow-up of 9 
months.34 Based on the results of this study, the FDA 
approved brentuximab vedotin for the treatment of pa-
tients with HL after failure of HDT/ASCR or at least 2 
prior chemotherapy regimens in patients who are not 
candidates for HDT/ASCR.

NCCN Recommendations
In the recently updated NCCN Guidelines, brentux-
imab vedotin is included as an option for patients with 
progressive or relapsed disease. The consensus of the 
panel was that patients who are refractory to second-
line chemotherapy should not proceed to HDT/ASCR, 
and those with progressive or relapsed disease who are 
not chemosensitive after 2 second-line chemotherapy 
regimens should be given a trial of brentuximab vedotin 
before HDT/ASCR, even though they may be candi-
dates for transplant. Therefore, the panel has included 
brentuximab vedotin as an option for patients with pro-
gressive disease after HDT/ASCR or at least 2 prior che-
motherapy regimens for all patients regardless of their 
eligibility for HDT/ASCR (see HODG-12).

Summary
The management of HL continues to evolve. HL is 
now curable in most patients because of the introduc-
tion of more-effective and less-toxic regimens. How-
ever, survivors may experience late treatment-relat-
ed side effects; counseling on issues of survivorship 
and careful monitoring for late treatment-related 
side effects after completion of treatment should be  
an integral part of follow-up. Consistent with NCCN 
philosophy, participation in clinical trials is always 
encouraged.
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