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SUMMARY
Background: With an incidence of 2 to 3 cases per 100 000 persons per year, 
Hodkgin’s lymphoma (HL) is rare, but nonetheless one of the most common 
cancers in young adults. Improved treatment has made HL curable even in 
 advanced stages, but controversy still surrounds a number of issues in patient 
care. Current research focuses on the avoidance of long-term adverse effects 
and secondary malignancies.

Methods: We selectively searched MEDLINE, CENTRAL, and the Guideline Inter-
national Network for publications about HL. Two experts independently 
screened the retrieved publications for pertinence and extracted data from 
 potentially relevant meta-analyses, randomized controlled trials (RCTs), and 
 cohort studies into evidence tables.

Results: 32 key questions were answered with 160 recommendations on the 
basis of evidence from 43 RCTs, 21 meta-analyses, and 119 cohort studies. 
 Patients in an early stage of HL should be treated with two cycles of ABVD 
 followed by involved-field radiotherapy (IF-RT) at a dose of 20 Gy (5-year over-
all survival [OS]: 94%). Patients in an intermediate (early unfavorable) stage 
should be treated with two cycles of BEACOPP escalated followed by two 
cycles of ABVD and 30 Gy IF-RT (5-year OS: 97.2%). Patients in an advanced 
stage should be treated with six cycles of BEACOPP escalated, and the decision 
whether this should be followed by consolidating radiotherapy (30 Gy) should 
be based on the findings of positron-emission tomography (radiate in case of 
PET-positive residual tumor; 5-year OS: 95.3%). Depending on the treatment 
regimen, there may be adverse effects including infection, leukopenia, anemia, 
thrombocytopenia, secondary neoplasia, and fertility disorders.

Conclusion: Most questions in the treatment of HL can now be answered on the 
basis of sufficient evidence from the literature. This holds in particular for the 
potential benefit to be gained from PET, follow-up care, and lifestyle recom-
mendations for patients. 
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H odgkin’s lymphoma (HL) is a malignant disease 
of the lymphatic system that can affect other or-

gans. In the industrial countries, the annual incidence of 
HL is two to three cases per 100 000 inhabitants (1). 
With regard to the age distribution, there are two peaks: 
one between 20 and 30 years, the other over 65 years. 
These days HL is regarded as a curable disease, be-
cause combined chemotherapy and radiotherapy 
achieves 5-year survival rates over 90% (2).

This is the first published S3 guideline giving 
 evidence- and consensus-based recommendations for 
the diagnosis, treatment, and follow-up of HL. At the 
moment around 50% of all HL patients in Germany are 
being treated in clinical trials. Brilliant et al. showed 
that HL patients treated in the framework of clinical 
trials have an improved progression-free survival 
 (Brilliant C, Terschueren C, Franklin J, et al.: Differ-
ences in survival rates for patients with Hodgkin 
 lymphoma, who were treated inside versus outside 
therapy optimisation protocols in Germany. ASH 
 Annual Meeting Abstracts 2007; 110 [2321]). The aim 
of this evidence-based guideline is to standardize and 
optimize diagnosis and treatment in order to provide a 
quality-assured treatment strategy for all adult HL 
 patients at any stage, from disease onset through 
 recurrence to follow-up.

Methods 
Guideline conception and development
The leading medical society for this evidence-based 
guideline is the German Society of Hematology and 
Medical Oncology (Deutsche Gesellschaft für Hämato-
logie und Medizinische Onkologie, DGHO). The 
 Cochrane Haematological Malignancies Group 
(CHMG) led the project coordination and was in charge 
of the evidence process. The guideline was prepared 
between November 2010 and March 2012 by an inter-
disciplinary group of medical experts and represen-
tatives from 19 professional associations, the German 
Hodgkin Study Group (GHSG), and the CHMG (eBox). 
At the kick-off meeting, key questions were formulated 
on previously defined areas (diagnosis/staging, first-
line treatment, treatment of recurring disease, follow-
up). The database of the Guideline International 
 Network (www.g-i-n.net) was searched for relevant 
guidelines that could potentially be adapted. No 
 evidence-based guidelines were found, so a librarian 
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carried out a complex and specific systematic literature 
survey in MEDLINE and CENTRAL covering the 
 period from 1980 to 1 December 2011. Two method -
ologists from the CHMG categorized the hits and 
extracted relevant data into evidence tables according 
to the clinical and methodological criteria of evidence-
based medicine. They then assessed the quality of the 
evidence for each key question using a modified 
GRADE (Grading of Recommendations Assessment, 
Development and Evaluation) procedure (eTable 1). On 
the basis of these tables the working groups formulated 
draft texts and draft recommendations which went on to 
be approved at the consensus conference in a nominal 
group process involving the medical experts of all 
 associations and societies.

According to a standardized methodological 
 procedure, quality assurance stakeholders and repre-
sentatives of the guideline group derived 12 quality 
 indicators from the strong recommendations. These are 
recorded in national cancer registries, so the disease-

specific and guideline-compliant care of adult HL 
 patients can be evaluated.

Results
The systematic literature survey revealed 13 071 poten-
tially relevant references, out of which 43 randomized 
controlled trials, 21 systematic reviews with meta-
 analyses, and 119 cohort studies were identified for use 
in answering the 32 key questions in 160 recommen-
dations (Figure).

The long version of the guideline, the short version, 
and the guideline report are available (in German) at 
www.awmf.org and http://leitlinienprogramm-onkolo 
gie.de/Leitlinien.7.0.html. Publication of the patient 
guideline is planned for summer 2013.

Diagnosis/staging
It is recommended to conduct a histological diagnosis 
and biopsy for every swollen lymph node of unclear 
cause that persists longer than 4 weeks or shows 

GLOSSARY

● Allogeneic stem-cell transplantation
Stem-cell transplantation from a (related or unrelated) donor

● Autologous stem-cell transplantation
Transplantation of the patient’s own stem cells

● Reduced-dose conditioning
In reduced-dose/nonmyeloablative conditioning, reduced-toxicity treatment (chemotherapy, possibly combined with radio-
therapy) is given before stem-cell transplantation

● Escalated
Intensified form of conventional treatment (e.g., BEACOPP escalated: BEACOPP with higher doses than usual)

● GRADE system
A classification enabling standardized assessment of the quality of a body of evidence which takes into account, among 
other factors, the clinical relevance of the outcome parameter, the extent of the effect, and the transferability of the study 
 results to the target group of patients and the German health care system

● Involved-field radiotherapy
Irradiation of the involved lymph nodes

● Consolidating radiotherapy
Complementary radiotherapy after chemotherapy

● Cryopreservation
Storage of fertilized or unfertilized cells in liquid nitrogen

● Myeloablative conditioning
Destruction of the recipient’s hematopoietic stem cells by means of chemotherapy and/or irradiation (before allogeneic 
stem-cell transplantation)

● PET (positron emission tomography)
A nuclear medicine imaging procedure used to help decide whether and how to modify treatment

● Remission
Response to therapy

● Salvage therapy
Renewed intensive treatment with curative intent in patients with tumor recurrence
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 distinct progression (expert consensus). It is recom-
mended that staging is based on the Ann Arbor classifi-
cation (Box), taking account of precisely defined risk 
factors (expert consensus). If involvement of the lymph 
nodes might affect the decision on the best treatment, 
PET-positive lymph nodes should be subjected to 
 histological examination (expert consensus). The 
 primary histological diagnosis should be confirmed by 
a reference pathologist (expert consensus).

Participation in clinical studies
It has been shown that HL patients treated in clinical 
trials experienced improved progression-free survival 
compared to patients treated outside therapy optimizing 
protocols (Brilliant C, Terschueren C, Franklin J, et al.: 
Differences in survival rates for patients with Hodgkin 
lymphoma, who were treated inside versus outside 
therapy optimisation protocols in Germany. ASH An-
nual Meeting Abstracts 2007; 110 [2321]). Moreover, 
clinical trials lead to continuous quality improvement 
and progress in treatment. There is overwhelming con-
sensus that patients should be treated within clinical 
trials unless they fail to meet the inclusion criteria 
 (expert consensus).

Treatment of early stage HL
For patients with early-stage HL, combined chemo -
therapy and radiotherapy (combined modality treat-
ment) is strongly recommended (recommendation 
grade: A), which has the potential to achieve high 
 primary tumor control with low treatment-related 
toxicity (3–5). The recommended regimen for 
 combined modality treatment is two cycles of ABVD 
(doxorubicin, bleomycin, vinblastine, DTIC = dacarba-
zine) (recommendation grade: A) followed by in-
volved-field radiotherapy (IF-RT) with a radiation dose 
of 20 Gy (5-year overall survival rate: 94%) (recom-
mendation grade: A) (3, 4, 6). Of the patients treated 
with this chemotherapy regimen, 14.9% developed 
 leukopenia and 1.7% contracted infections (World 
Health Organization (WHO) grade III/IV) (3). Final 
evaluation of the GHSG HD10 trial showed non -
inferiority of 20 Gy irradiation to the hitherto usual 30 
Gy, with a statistically significantly lower toxicity rate 
(2.8% WHO grade III/IV acute toxicity) (3).

Treatment of intermediate stage HL
It is strongly recommended that patients in the inter-
mediate stage of HL should receive a combination of 
chemotherapy followed by IF-RT with a total dose of 
30 Gy (recommendation grade for combined therapy: 
A; recommendation grade for 30 Gy: B) (7, 8). On the 
basis of the final evaluation of the HD14 trial, which 
showed statistically significant superiority of two 
cycles of BEACOPP escalated (bleomycin, etoposide, 
doxorubicin, cyclophosphamide, vincristine, procarba-
zine, prednisone) followed by two cycles of ABVD 
over four cycles of ABVD (5-year overall survival: 
97.2% versus 96.8%), with comparable toxicity (WHO 
grade III/IV: thrombopenia 21.9%, leukopenia 79%, 

 infections 7.3%, nervous system 3.2%), patients up to 
60 years old in intermediate stages of HL should be 
treated with two cycles of BEACOPP escalated and 
two cycles of ABVD (recommendation grade: B) (7).

Treatment of advanced stage HL
For patients up to the age of 60 with advanced HL, 
treatment with six cycles of BEACOPP escalated is 
strongly recommended (recommendation grade: A) (9, 
10). The following WHO grade IV toxicities resulted 
from six cycles of BEACOPP escalated: anemia 11.4%, 
thrombopenia 32.8%, leukopenia 79%, nervous system 
0.4% (9, 10). After chemotherapy, consolidation radio-
therapy of PET-positive residual mass ≥2.5 cm is 
strongly recommended (recommendation grade: A) (2, 
11). A positive finding should be irradiated with 30 Gy 
(recommendation grade: A) (12). This strategy has 
achieved a 5-year overall survival rate of 95.3%, and 
none of those patients experienced any radiotherapy-
 related WHO grade IV toxicities.

Role of PET in decisions on treatment
For advanced stage HL, it has been established that 
radiotherapy of PET-negative residual mass after 
chemotherapy can be dispensed with (2). Ongoing 
 randomized controlled trials have yet to yield results 
for the early and intermediate stages. Between the 
cycles of chemotherapy the individual response of 
 advanced-stage patients may be assessed by PET (rec-
ommendation grade: 0) (13, 14). The treating physician 
may, however, have special reasons for requesting in-
terim PET as an aid to therapeutic decision-making in 
patients who are not participating in trials, e.g., in the 
event of toxicity or unusual developments in individual 
cases.

Treatment of subgroups
Patients over 60 years of age should never be treated 
with BEACOPP because of its high acute toxicity (ex-
pert consensus) (15). Therefore, patients over 60 with 
intermediate HL should receive four cycles of ABVD 
followed by 30 Gy IF-RT (expert consensus). Patients 
over 60 with HL in the advanced stage may be treated 
with six to eight cycles of polychemotherapy (e.g., 
ABVD or PVAG [prednisone, vinblastine, adriamycin, 
gemcitabine]) followed by local 30-Gy radiotherapy of 
large residual masses (>1.5 cm) (expert consensus).

Nodular lymphocyte-predominant HL (NLPHL) 
 accounts for around 5% of all HL. It is strongly recom-
mended that patients with stage 1A NLPHL without 
clinical risk factors are treated exclusively by 30 Gy 
 IF-RT without chemotherapy (overall survival 100% 
after median follow-up of 17 months) (expert consen-
sus) (16). Patients with all other stages of NLPHL 
should be treated as for classic HL (expert consensus).

Treatment of recurrences
After first-line treatment, 15% to 20% of patients ex-
perience a primary progression or relapse (17). The 
treatment recommendations for this group of patients 
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are as follows: For patients up to the age of 60 with 
 relapsed HL it is strongly recommended to administer 
high-dose chemotherapy with autologous stem-cell 
transplantation (3-year rate of freedom from treatment 
failure: 55% with stem-cell transplantation versus 
34% without stem-cell transplantation, p = 0.019) 
(recommendation grade: A) (18). There is currently no 
international standard for salvage therapy, but two 
cycles of intensive DHAP (dexamethasone, high-dose 
cytosine arabinoside [Ara-C], cisplatin) should be 
 administered, based on an effective response rate of 
89% and a relatively low complication rate of 
48% WHO grade III/IV toxicity (recommendation 
grade: B) (19).

Before transplantation, it is strongly recommended 
that patients receive conditioning with BEAM (BCNU 
[carmustine], etoposide, Ara-C [cytarabine], melpha-
lan) (recommendation grade: A) (18, 20). High-risk 
 patients, especially those in whom reinduction chemo-
therapy has not achieved complete remission, may be 
treated with double transplantation, with BEAM as the 
first and TAM (total body irradiation, Ara-C 
 [cytarabine], melphalan) or BAM (busulfan, Ara-C 
[cyt arabine], melphalan) as the second conditioning 
scheme (recommendation grade: 0) (21). This strategy 
is based on evaluation of a nonrandomized study.

Myeloablative allogeneic stem-cell transplantation 
has shown high treatment-associated mortality coupled 
with unsatisfactory disease control. Therefore, it is 
strongly recommended not to treat patients with refrac-
tory or recurring HL with allogeneic transplantation 
using myeloablative conditioning (recommendation 
grade: A) (22). In the event of recurrence after autolo-
gous stem-cell transplantation, patients in good general 
health may receive reduced-dose (nonmyeloablative) 
conditioning followed by allogeneic stem-cell 
 transplantation (recommendation grade: 0) (13). Alter-
natively, late recurrence after autologous transplan-
tation may be treated with a second autologous 
 transplantation (expert consensus) (23). It is strongly 
recommended that patients in whom no transplantation 
is possible receive  palliative antibody therapy with 
brentuximab vedotin, chemotherapy, or irradiation. This 
applies particularly to patients with multiple recurrences 
(recommendation grade: A) (24). It is strongly advisable 
for these patients to be included in clinical trials.

There are no prospective data on the use of PET be-
fore autologous transplantation; the data that have been 
published are contradictory. Positive PET before a 
planned autologous transplantation does not justify 
either abandonment of the transplantation strategy or 
extension of the salvage therapy with sequential 
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 high-dose treatment or a switch to allogeneic transplan-
tation (recommendation grade: B) (25). There are also 
no prospective data on the importance of PET after 
transplantation, but PET may be conducted in patients 
with refractory or recurring HL to determine the 
 remission status after autologous transplantation (rec-
ommendation grade: 0) (26). The current state of 
knowledge does not allow conclusive assessment of the 
role of PET in recurrent HL; further research is urgently 
required.

Behavior during and after Hodgkin’s lymphoma
There is strong consensus that complementary and 
 alternative medicine should be discussed with the pa-
tient (expert consensus). It is strongly recommended to 
avoid mistletoe preparations because of their immuno-
modulatory effect and the associated insufficient 
 calculability of risks (expert consensus). Additionally, 
it is strongly recommended that patients do not smoke 
because of the increased risk of secondary tumors, 
 especially bronchial carcinoma (expert consensus). The 
superiority of exercise for lymphoma patients, with 
 regard to physical function, general quality of life, and 
fitness, was demonstrated in a randomized trial. 
 Patients should be motivated to engage in physical 
 exercise during and after treatment if possible (recom-
mendation grade: B) (27).

Hodgkin’s lymphoma principally affects young 
 patients who may still want children. The risk of 
 treatment-related infertility thus plays a significant role 
for this group. It is strongly recommended to adapt 
 fertility-preserving measures in female patients accord-
ing to the stage of disease, because the treatment-
 related gonadotoxicity depends on the administered 
dose (recommendation grade: A). Administration of 
GnRH analogs, cryopreservation of fertilized or unfer-
tilized ova, and the freezing of ovarian tissue may be 
offered as ways of protecting fertility (recommendation 
grade: 0) (28, 29). For male patients at any stage of HL, 
it is strongly recommended to provide information 
about cryopreservation of sperm before treatment be-
gins. If no sperm can be harvested from the ejaculate, it 
is strongly recommended to extract sperm from testicu-
lar tissue (recommendation grade: A) (30).

The substances used to treat HL may have harmful 
effects on the development of an unborn child. It is 
therefore strongly recommended that women at child-
bearing age use effective methods (double protection 
with, for example, estrogen- and gestagen-containing 
contraceptives: “pill” and condom) of preventing preg-
nancy during treatment. Men should use effective 
means to avoid procreation (expert consensus).

Follow-up
Close monitoring for early detection of recurrence is 
particularly important in the first 5 years after the end 
of treatment, because 90% of all recurrences fall within 
this period. Patients in partial remission should be re-
evaluated with computed tomography (CT) 3 months 
after final staging (expert consensus). Asymptomatic 

patients in complete remission with no clinical signs of 
recurrence should not routinely undergo CT (recom-
mendation grade: B) (31). If the clinical or imaging 
findings indicate a possible recurrence, the diagnostic 
procedures should be the same as for a first diagnosis 
(expert consensus). Since the chemotherapy and radio-
therapy administered for the treatment of HL can both 
cause long-term organ damage, the follow-up should 
include screening for organotoxicity. Symptoms of c -
ardiac disease (recommendation grade: A), hypo- or 
hyperthyroidism (recommendation grade: A), and 
 pulmonary disease (recommendation grade: B) should 
always be recorded. Studies have found an up to 
7.6-fold risk of myocardial infarction. Thyroid function 
disorders are also frequent and may be found in up to 
80% of patients, depending on study conditions, the 
form of treatment, and the type of test used. Pulmonary 
disease is detected in up to 25% of patients (32). 
 Secondary neoplasms are a relevant morbidity factor in 
long-term survivors of HL. The risk of breast cancer in 
women treated by irradiation before the age of 30 is 
 increased to a level higher than that in 50-year-old 
women in the general population (33). In view of the 
 latency period, regular screening should begin 8 years 
after primary treatment (expert consensus). It should be 

BOX

Staging according to the Ann Arbor 
classification
● Stage I

Disease confined to a single lymph node region
or
a single localized area of disease outside the lymphatic 
system

● Stage II
Disease affecting two or more lymph node regions on 
the same side of the diaphragm
or
localized disease outside the lymphatic system and dis-
ease affecting a lymph node region, both on the same 
side of the diaphragm

● Stage III
Spread to both sides of the diaphragm, with involve-
ment of two or more lymph node regions and/or organs 
outside the lymphatic system

● Stage IV
Nonlocalized, diffuse, or disseminated disease affecting 
one or more extralymphatic organs with or without 
 involvement of lymphatic tissue
Suffix A: no B-symptoms present
Suffix B: B-symptoms present (temperature >38°C 

and/or night sweats and/or weight loss)
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noted that no long-term data on the outcome of the 
 current treatment regimens are yet available.

Conclusion
This evidence-based guideline compiles, for the first 
time, evidence- and consensus-based operational rec-
ommendations for the diagnosis, treatment, and follow-
up of Hodgkin’s lymphoma in adults.

The intention of the published guideline is to ensure 
that all patients are diagnosed and treated in timely 
fashion according to the very latest research findings, 
particularly those who are not taking part in clinical 
trials. With the aid of these freely available treatment 
recommendations all patients can receive optimized, 
individually adapted care.

One limitation of the guideline is that high-quality 
randomized controlled trials and meta-analyses could 
not be identified for all key questions of this guideline. 
Particularly for some critical issues such as the addi-
tional benefit of PET, advice on how patients should 
behave during and after treatment, and questions re-
garding follow-up, recommendations were formulated 
on the basis of nonrandomized trials and expert 
opinions. These aspects will be reanalyzed in the course 
of the planned update of the guideline in 2 years, in the 
hope that more high-quality evidence will have 
 emerged in the meantime.
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eTABLE

Recommendation grades and quality of evidence

Recommendation grades 

Recommendation 
 level

A

B

0

Quality of evidence

Evidence level

High quality

Moderate quality

Low quality

Very low quality

Description

Strong recommendation

Recommendation

Recommendation open

Definition

We are very confident that the true effect lies 
close to that of the estimate of the effect.

The true effect is likely to be close to the esti-
mate of the effect, but there is a possibility 
that it is substantially different.

The true effect may be substantially different 
from the estimate of the effect.

The true effect is likely to be substantially dif-
ferent from the estimate of the effect.

Syntax

Strongly 
 recommended

Should

May

Symbol

 +  +  +  +

 +  +  +  –

 +  +  –  –

 +  –  –  –


