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Should adjuvant radiotherapy be used in patients with early 
stage Hodgkin’s lymphoma? 

A vote for yes
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 Hodgkin’s lymphoma (HL) belongs to the most radiosensitive and chemosensitive cancers.  Combined modality therapy 
is the preferred treatment for patients with classical favorable early-stage HL. However, late toxicity still remains an issue. 
A modern approach in HL radiotherapy includes implementation of sophisticated and dedicated delivery techniques 
together with the lower doses and smaller fields, which allow for reduction of early and late toxicity. In recent years, the 
question on the need for complementary radiotherapy in the early stages of Hodgkin’s lymphoma has been increasingly 
raised. The aim of the present review is to discuss the current role of radiotherapy and its potential future developments, 
with a focus on major clinical trials.
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Introduction
Hodgkin’s lymphoma (HL) belongs to the most radiosensitive  
and chemosensitive cancers. Most frequently young persons, 
20–40 years old, suffer from it [1]. In most patients, however, the 
disease is diagnosed in early stages, which allows for effective 
recovery and long-term survival.

The key role in the therapy of early stages Hodgkin’s lym-
phoma is played by radiotherapy. Historically, it was the first 
method of treatment for this disease. Demonstrating the ad-
vantage of combined treatment for many years has established 
a scheme of standard treatment of this disease. The role of 
chemotherapy alone at early stages has not been precisely 
defined and has been the subject of endless discussions for 
many years.

Review of the main studies on the combined 
treatment of early stage Hodgkin’s lymphoma
Research by the German Lymphoma Group – German Hodgkin 
Study Group (GHSG), has established standards of manage-
ment in stage I and II according to the Ann Arbor classification. 
On the basis of HD10 trial it was found that in patients with 
favorable prognostic factors 2 cycles of ABVD chemotherapy 
(doxorubicin, bleomycin, vinblastine, dacarbazine) with adju-
vant involved field radiotherapy (IF-RT) at the dose of 20 Gy 
are equally effective and less toxic than 3 cycles of ABVD with 
radiotherapy at the dose of 30 Gy [2]. In turn in patients with 
adverse prognostic factors, a scheme consisting of 4 ABVD 
cycles or in younger patients (under 60 years of age) – also 
chemotherapy according to BEACOPP (bleomycin, etoposi-
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de, doxorubicin, cyclophosphamide, vincristine, procarbazine, 
prednisone) and IF-RT at a dose of 30 Gy is the recommended 
standard of treatment [3].

According to the recommendations of the European 
Society for Medical Oncology (ESMO), the standard proce-
dure is combined treatment, including chemotherapy with 
radiotherapy [1]. Modern methods of treatment provide 
very high percentage of cured patients in this group. The-
refore, late treatment complications are an increasing the-
rapeutic problem. Late complications of radiotherapy are 
widely known, mainly in the context of secondary cancers. 
In turn, data on the long-term toxicity of systemic treatment 
are less known. The introduction of modern, highly effecti-
ve and less toxic chemotherapy schemes makes radiothe-
rapy appear to be an old-fashioned method. Hence the qu-
estion: can we give up the adjuvant irradiation in early stage  
Hodgkin’s lymphoma patients?

Chemotherapy alone versus combined 
treatment
The first reports comparing chemotherapy alone with combi-
ned treatment showed better control of the disease in patients 
treated with radiotherapy [4–6]. According to some, such a 
difference applies only to patients at an early stage with favo-
rable prognostic factors, according to others it is true only in 
patients with unfavorable prognosis [4–6]. An unquestionable 
disadvantage of early research in this field are the outdated 
methods of treatment. These include the previously used large 
irradiation fields and the lack of PET  diagnostic imaging, both 
during the initial assessment of the progress and to evaluate 
the metabolic response after chemotherapy. The data obtained 
from the above-mentioned studies are quite ambiguous and 
have opened a debate on the necessity of adjuvant radio-
therapy in patients with early Hodgkin’s lymphoma, a debate 
that is still ongoing.  

Several recent studies have attempted to make a contri-
bution to this discussion [7–9]. An integral part of the protocol 
was the PET imaging, which was used to assess the stage of the 
disease and to evaluate early cancer treatment response. In the 
experimental arm of those studies were patients with complete 
remission after 2–3 cycles of systemic treatment, who were 
randomized to chemotherapy alone or combined treatment. 
According to the above scheme 3 large, randomized trials 
were conducted: RAPID (UK NCRI), HD16 (GHSG) and H10F/U 
(EORTC/GELA/FIL) [10]. And while the main concept of these 
trials was similar, they differed in several details.

Firstly, none of them applied the current standard of tre-
atment as the control arm. Secondly, the H10 trial introduced 
a limited irradiation volume, namely the involved-node radio-
therapy (IN-RT). In addition, other studies used a conservative 
method of radiotherapy, i.e. involved-field radiotherapy (IF-RT). 
All of them also differ in terms of the doses used and, importan-
tly, only in the GHSG HD16 trial the “modern” radiation therapy 

doses were used, i.e. 20 Gy in patients with favorable progno-
stic factors. Differences also apply to chemotherapy. Only in 
the HD16 trial the patients with favorable prognostic factors 
received 2 ABVD cycles. In other cases, patients received at 
least 3 cycles of chemotherapy according to the ABVD scheme.

In the group of patients treated with chemotherapy alo-
ne, a significant difference in time free from progression was 
shown. In case of the RAPID study, after 3 years of observation, 
the difference was 3.8% in favor of combined treatment. In the 
H10 study, the 5-year time free from progression was 99% and 
87.1%, respectively, in the group treated with combined treat-
ment vs. chemotherapy alone. It should be emphasized that 
the increased risk of relapse did not translate in both studies 
to worse overall survival in the group of patients treated with 
chemotherapy alone.  No HD16 results have been published 
so far, but early analyses presented in 2018 in the form of an 
abstract at the convention of the American Society of Hema-
tology suggest similar results.         

In 2017 Cochrane’s meta-analysis of combined treatment 
for patients with early Hodgkin’s lymphoma was published 
[11]. Its main conclusions are comparable to the results of the 
above-mentioned studies. Namely, when an identical num-
ber of courses of chemotherapy was administered in both 
arms, no difference was observed in overall survival (OS) in 
patients treated with chemotherapy alone  compared to pa-
tients treated with combined treatment. In patients treated 
with chemotherapy alone a shorter progression free survival 
(PFS) was observed. Significantly, there were no differences in 
mortality rates associated with infections, secondary cancers 
and cardiological diseases. As a different number of chemo-
therapy courses were applied in both arms, it is difficult to 
draw clear conclusions about PFS and OS due to poor quality 
of scientific evidence and heterogeneity of studies. In a sub-
group of patients with early Hodgkin’s lymphoma and with a 
favorable prognosis, the advantage of combined therapy in 
the context of PFS was demonstrated. However, in patients 
with adverse prognostic factors, such an advantage has not 
been demonstrated.

The above-mentioned studies have not been designed in 
an optimal way, i.e. in a way that would allow to draw a clear 
conclusion that chemotherapy alone is equally effective in 
comparison with current standards of combined treatment 
in patients with early Hodgkin’s lymphoma with a favorable 
prognosis.

The role of PET 
At this point, it is also important to mention the key role of 
PET imaging as a tool to assess the response to treatment. The 
value of metabolic regression assessment after 2–3 courses of 
chemotherapy in patients with early stage without risk factors 
is unclear and retrospective analyses provide contradictory 
results. However, the majority of scientists are of the opinion 
that such a study should be performed in this group of patients 
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[12–16]. In contrast, in patients with more advanced stages 
(stage II with adverse prognostic factors and stages III and IV 
according to Ann Arbor), interim PET after 2–4 cycles of che-
motherapy is a sensitive prognostic factor [17, 18].

It is also worth noting that in large randomized trials, the 
evaluation of PET scans was verified by a panel of experts. In 
everyday practice, the standard is to rely on an independent 
description of a nuclear medicine specialist, which may cau-
se some differences in the interpretation of results. Is this a 
sufficient parameter to assess the severity of the disease? It 
turns out that not necessarily, because more and more data 
published in the literature proves that other parameters, such 
as metabolic tumor volume (MTV) and total lesion glycolysis 
(TLG), can also be more objective indicators [19].

Innovations in radiotherapy and strategies to 
reduce radiation toxicity         
As for the modern approach to radiotherapy, which consists 
of reducing the size of irradiation fields and reducing doses 
of ionizing radiation, these have resulted in lower expected 
toxicity of the treatment. Extended field radiotherapy (EF-RT) 
techniques have been replaced by the techniques of irradia-
ting the region of originally involved lymph nodes, involved 
field radiotherapy (IF-RT), which provided comparable results 
while reducing toxicity [20, 21]. Currently, in accordance with 
the recommendations of the International Lymphoma Radia-
tion Oncology Group (ILROG), only the area of the originally 
involved sites should be irradiated: involved site radiothera-
py (ISRT) [22]. To date, there are no prospective randomized 
studies comparing ISRT with IFRT, although more and more 
reports suggest that field size reduction does not adversely 
affect the risk of relapse [22]. The ongoing GHSG HD17 study, 
for which recruitment closed at the end of 2019, is likely to 
provide an answer to this question. The current guidelines, 
both by European Society for Medical Oncology (ESMO) and 
National Comprehensive Cancer Network (NCCN), recommend 
using ISRT.

In recent years we have also witnessed an extremely rapid 
development of radiotherapy. Current techniques allow not 
only to precisely determine the target volume (fusion of locali-
zation tomography with MR or PET scan), but also to precisely 
locate the irradiated area (image-guided radiotherapy, IGRT). 
IGRT techniques include imaging obtained by using electronic 
portal imaging device (EPID) systems, 2D-2D kV, KV- CBCT, MV-
-CBCT, MVCT or ultrasound examination. One of the modern 
radiotherapy technique is also 4D radiotherapy, where the 
fourth dimension is time. An incredible advantage of this me-
thod, especially in the case of lesions located in the chest area, 
is the adaptation to the change of the target volume position 
during a treatment session. And what is additionally important, 
over the last dozen or so years the method of radiotherapy 
treatment has also changed: a traditional 3D-CRT conformal 

technique (conformal radiotherapy) is being replaced by IMRT 
(intensity modulated radiotherapy) techniques.

All these techniques enabled more conformal dose di-
stribution to the target volume and reduction of doses in 
critical organs, which directly translated into lower toxicity of 
radiotherapy [23].

Summary        
It should be emphasized that patients diagnosed with relapse 
require intensive second line treatment, often with autologous 
hematopoietic cells transplantation. Such treatment may result 
in significant early and late toxicity, often exceeding that of the 
primary combined treatment. It is estimated that only half of 
them will achieve long-term remission of the disease.

In conclusion, due to the lack of convincing proofs to 
support chemotherapy alone, the standard of treatment of the 
early stages of Hodgkin’s lymphoma is still combined therapy.  
ESMO guidelines for the early stages of Hodgkin’s lymphoma 
recommend combined therapy. NCCN guidelines, on the other 
hand, allow for chemotherapy alone only in a narrow group of 
patients who meet all favorable prognosis criteria. Although 
modern radiotherapy techniques have the potential to reduce 
the risk of late complications, longer observations are still ne-
cessary, if only to confirm this thesis. And, equally importantly, 
whenever possible, patients should be allowed to participate 
in prospective randomized clinical trials.
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