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Editorial

Early-stage Classical Hodgkin Lymphoma (HL) is now one of the
most curable malignancies and one of the success stories of modern
haemato-oncology. Great progress has been made since X-rays were
used as one of the first examples of non-surgical cancer treatment
in 1901 by Pusey. More than half a century later, the development
of wide field megavoltage irradiation techniques to multiple lymph
node chains led by Peters in the 1950’ and Kaplan in the 1960’
were transformational and meant for the first time there were long-
term survivors treated for HL [1,2]. Increasing use of systemic
chemotherapy in the 1970’ improved outcomes yet further. However,
this improvement in tumour control came at a cost and follow-up in
these long-term survivors led to the concerning observations that
more patients were dying in later life from the consequences of their
treatment than from recurrence of their HL [3,4].

In this century, the approach towards management of early-stage
HL has therefore increasingly focused on improving the quality of
long-term survival by aiming to decrease treatment-induced mortality
and morbidity whilst at the same time maintaining long-term disease
control. The aims of treatment are to balance the best chance of cure
against the risks of late side effects that may lead to reduced long-
term survival and impaired quality of life. Striking the right balance
in this treatment goal has in turn led to the ambition to develop a
personalised approach to treating HL. However there remain many
unmet challenges in achieving the goal of personalised therapy for
HL and some of these will be outlined in this brief commentary.
These challenges include moving beyond the well-established pre-
treatment clinical risk stratification approaches, integrating ['*F]
fluorodeoxyglucose (["*F]FDG) Positron Emission Tomography
(PET) response-adjusted therapy, integrating individual patient
characteristics (age, sex, site of disease) alongside emerging biological
biomarkers in the decision making.

Risk-adapted Strategies: Pre-treatment Clinical Risk
Stratification and Combined Modality Therapy

Pre-treatment staging and clinical risk stratification have been
important tools for treatment decision making in early-stage HL
over recent decades. Most international groups have used clinical
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risk factors, such as number of involved nodal sites, Erythrocyte
Sedimentation Rate (ESR), and the presence of mediastinal bulk or
B-symptoms, to differentiate early-stage HL into favourable and
unfavourable risk groups with different treatment approaches. A series
of large randomised trials conducted by the German Hodgkin Study
Group (GHSG) and European Organisation for the Research and
Treatment of Cancer (EORTC) have used clinical risk stratification
to optimise CMT approaches for early-stage HL [5-7]. The GHSG
HDI0 trial showed that 2 cycles of ABVD and 20Gy Involved Field
Radiotheraphy Treatment (IFRT) delivered excellent long-term
tumour control, with freedom from treatment failure of 91.1% at 5
years [8]. This CMT approach became widely established as a standard
treatment approach in early-stage favourable HL. For early-stage
unfavourable HL, the results from the GSHG HD11 using 4 x ABVD
and 30 Gy IFRT provided 83% long-term Progression-Free Survival
(PFS), with room for further clinical improvements [9]. In an attempt
to improve outcomes further, the GHSG HD14 trial investigated
intensification of chemotherapy with 2 cycles of BEACOPP .
plus 2 x ABVD (2+2). This approached improved PES in early-stage
unfavourable HL, with an improved 5 year PFS difference of 6.2% over
the “standard arm” However, this “2 + 2” approach was associated with
more acute haematological toxicity and no difference in long-term
toxicity or overall survival, therefore this more intensified approach
has not been widely adopted.

Whilst pre-treatment clinical risk stratification can be used to
guide treatment selection within validated treatment protocols, there
are a number of limitations. These include the fact that all adverse risk
factors are given equal weight in scoring, albeit that mediastinal bulk
appears to have influenced treatment decisions perhaps more than
other risk factors [10]. In view of these limitations, pre-clinical risk
stratification is less frequently applied in many UK and US early-stage
HL clinical trial protocols and patients with mediastinal bulk and
B-symptoms are excluded from early stage protocols and treated as
advanced-stage disease. Secondly, the prognostic value of pre-clinical
risk stratification in the current era of PET- risk adapted therapy has
become less clear. By way of example in the UK NCRI PET adapted
“RAPID” trial, the PET response after 3 cycles of ABVD was more
important than preclinical risk factors with no difference in outcomes
seen between patients who initially presented with favourable- and
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unfavourable-risk disease [11]. Importantly patients with mediastinal
bulk and B-symptoms were excluded from this trial. Finally, risk
stratification does not take account of other baseline variables that
may have utility in early-stage HL, including Maximum Tumour
Diameter (MTD) and metabolic tumour volume [12-14].

Emerging tissue and serum biomarkers may in future help
to refine pre-treatment risk stratification and develop precision
medicine strategies that reflect underlying disease biology [15].
Circulating biomarkers such as serum Thymus Activation-Related
Cytokine (TARC) and circulating tumour DNA have prognostic value
in HL but have not yet been evaluated within early-stage HL protocols
[16,17]; further assessment and standardisation is required before
wider clinical application.

Response-adapted Strategies: PET-directed Treatment

PET response assessment has emerged as one of the most powerful
prognostic tools in HL over recent decades [18]. A number of large,
randomised trials have informed the use of PET-adapted treatment
approaches, including the UK NCRI RAPID trial, EORTC H10, US
intergroup 50604 Phase II trial and GHSG HD16 trials [19-22]. The
principal focus of these clinical trials has been to investigate the utility
of PET as an imaging biomarker to deliver response-adjusted therapy
with Chemotherapy Alone (CA) for those who achieve Complete
Metabolic Response (CMR). In this way, the aim has been to potentially
avoid RT and further reduce RT -related long-term toxicity. The first
trial to report was the RAPID trial, which included 602 patients with
stage I/TTA HL and no mediastinal bulk [22]. Patients received 3 cycles
of ABVD followed by PET response assessment. Those achieving a
CMR (defined as Deauville score 1-2) were randomly assigned to
receive 30Gy IFRT or no further treatment. Approximately two-
thirds of patients enrolled had a favourable risk profile according to
GHSG or EORTC risk classification. PET-negative patients in the
intent-to-treat and per-protocol cohorts had PFS differences of 3.8%
(3-year PFS, 94.6% vs 90.8%) and 6.3% (3-year PES, 97.1% vs 90.8%)
favouring consolidative IFRT, respectively.

In a similar fashion, the oafter Fondazione Italiana Linfomi
performed the HD10 trial in both Early stage Favourable (F) and
unfavourable (U) patients. In the standard arm, all patients received
either 3 (F) or 4 cycles (U) of ABVD followed by 30Gy ISRT. In the
experimental arm, patients achieving CMR after 2 cycles ABVD
received chemotherapy alone, with a total of 4 (F) or 6 (U) cycles of
ABVD. In a pre-planned interim analysis of PET-negative patients,
futility of the trial was declared by the independent data monitoring
committee because of an increased number of HL-related events in
the non-RT arms [23]. The 5-year PFS rates with and without RT were
99.0% and 87.1%, respectively for favourable-risk disease, and 92.1%
and 89.6%, for unfavourable-risk disease. The GHSG HDI16 trial
compared 2 cycles of ABVD alone with 2 ABVD plus 20Gy IFRT in
patients with favourable-risk early-stage HL that achieved CMR after
chemotherapy [21]. Again, there was a PFS difference in favour of CMT,
with 5-year PFS rates of 93.4% with CMT and 86.1% with ABVD.

Although non-inferiority of chemotherapy alone compared with
CMT could not be demonstrated, it is important to note that overall
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survival rates were excellent, uniformly exceeding 95% for both CMT
and chemotherapy alone at 5 years. In most studies, non-HL deaths
were a greater risk and outnumbered HL-related deaths, irrespective
of treatment approach [21,22]. Follow-up for these studies is still
relatively short and it remains to be seen whether mortality from
late RT-related toxicity has an impact on survival over the decades to
come, therefore the optimum approach remains unclear.

To address whether intensified therapy can improve outcomes in
early-stage HL, the H10 trial evaluated a response-adapted approach
based on PET assessment after 2 cycles of ABVD. In the standard arm,
PET-positive patients (Deauville score 3-5) continued with ABVD to
receive a total of 4 (F) or 6 (U) cycles followed by 30Gy INRT, whilst
in the experimental arm, PET-positive patients were switched to an
intensified treatment with 2 x BEACOPP escalated plus 30 Gy INRT.
Outcomes clearly favoured the experimental arm, with 5-year PFS rates
0£90.6% compared with 77.4% for PET-positive patients in the standard
arm and a trend towards improved overall survival (96.0% versus 89.3%,
respectively, p=0.062) [19]. This approach has been adopted as standard
of care in many centres, although the degree of PET-positivity is an
important consideration. An analysis of PET-positive patients in the
RAPID protocol has shown that patients with stage I/IIA non-bulky HL
that achieve Deauville score 3 or 4 have excellent outcomes following
3 x ABVD and 30 Gy IFRT (5-year event-free survival rates 95.3% and
93.5%, respectively), thus may potentially be spared the additional
toxicity of escalated BEACOPP, whilst those with Deauville score 5 have
a much higher relapse risk [11].

Personalised Approaches to Treatment

PET-adapted trials provide important information regarding
the risk of disease relapse with CMT and chemotherapy approaches,
but consideration of the risks of early and late toxicity is equally
as important in determining the optimum treatment approach.
Radiation field, dose, sex, co-morbidities and age are all important
considerations. A large study of HL survivors has shown secondary
malignancy rates of up to 33% at 30 years, noting that many will have
received more extended-field radiotherapy than is current practice.
The standard incidence ratio of cancer was highest in those diagnosed
aged 15-35 years, particularly with respect to breast cancer risk in
females receiving mediastinal radiotherapy [24,25]. Similarly, in a
study of teenage and young adult cancer survivors, the standardised
mortality ratio for cardiac-related death was 3.8 for those diagnosed
with HL, with the greatest relative and absolute increase in risk for
those aged 15-19 years at diagnosis [26].

Given that the large RT fields and higher radiation doses (>40
Gy) of the past were largely implicated in the late side effects of the
survivors, newer RT techniques, improvements in advanced RT
delivery and substantial reductions in the RT field size and dose are
now used. The International Lymphoma Radiation Oncology Group
have led the current international standard of care, which is Involved
Node Radiation Therapy (INRT) [27]. ISRT represents a large normal
tissue volume reduction from the previous wide RT treatment fields
of the past [28,29], which is anticipated to reduce, but not eliminate,
late toxicity.
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These trials confirm that CMT provides the best disease control
and help clinicians to quantify the risk of omitting RT when informing
patients. Nevertheless, a PET-based approach using chemotherapy
alone for those achieving CMR remains an entirely reasonable
option for selected patients based on their individual characteristics
or treatment goals. The decision about whether to omit RT after
chemotherapy provides an insight into the challenges of modern
effective cancer medicine, where life beyond cure is now a key
consideration for most patients. Randomised trial results suggest that
some patients can be safely treated with chemotherapy alone and these
results inform the patient-specific discussion about the increased
risk of relapse omitting RT. Examples where omitting RT may be the
preferred option include a young woman with axillary or mediastinal
disease where receiving RT to axillary and mediastinal lymph nodes
may necessitate irradiating breast tissue and substantially increase the
risk of breast cancer, or where cardiac structures may receive clinically
significant RT doses in addition to the potential cardiac toxicity of
anthracycline-based therapies. In these patients, the individual risk of
relapse and the risk of RT-associated late effects including secondary
cancer should be carefully considered. In many older or co-morbid
patients, minimising acute chemotherapy toxicity may be more of a
concern, and RT can be useful in reducing the risk of relapse and need
for salvage therapies.

Of paramount importance in decision making in early stage HL
is the patients informed choice as to whether a 3.6% to upto 12.1%
reduction in the rate of relapse with the addition of RT is worth the
potential risk of additional late toxicity, which often occurs decades
after delivering the RT. Some patients will elect to receive RT because
they do not want to live with the increased short term risk of relapse.
Others will elect to minimise the long term risks of radiotherapy
and accept an increased risk of local relapse, where late radiation
toxicity, such as effects on the heart and the risk of a second cancer or
breast cancer in younger women, are of greater concern [30]. Based
on current evidence, CMT is preferred for patients at highest risk of
relapse, or where the anticipated risk of late radiation toxicity is low
or negligible. However, chemotherapy alone confers excellent overall
survival rates and is a valid option for selected patients, particularly
where the late toxicity risks of RT may be higher.

Can modelling help with this complex clinical risk decision
making in evaluating risks and benefits with these different treatment
options and whether to consolidate with RT. Early attempts to do this
have started [31], although this type of modelling is certainly not
ready for routine clinical application at present. Whatever model is
used can only be a reflection of the input data, for example, much of
the long-term outcome data is derived from older studies using more
extensive radiation fields [29]. Importantly, when complex clinical
outcome scenarios are modelled, often using study-level rather than
individual patient data, a multitude of underlying assumptions must
be made.

In summary, considerable progress has been made in moving
towards personalising treatment approaches in early-stage HL and
in moving away from “one size fits all” with the same treatment
approach for each clinical risk group. However, we currently have

Internal Med Res Open ], Volume 5(3): 3—4, 2020

much more work to do before we are able implement this personalised
approach for all patients. Currently discussing and agreeing the most
appropriate treatment approach can be amongst the most difficult
parts of decision making for the both haemato-oncologist, radiation
oncologist and the patient. We are now making progress in moving
from long established pre-treatment risk stratification dictating
management approaches to integrate response-adapted approaches
with PET alongside patient-specific characteristics of age, sex, site
of disease and patient preferences. Only such a balanced, integrated
and informed approach with long term detailed follow-up will lead
to the personalised care required to further improve outcomes in
early-stage HL.
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