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1. Summary of the impact

University of Manchester (UoM) research has led to fundamental treatment changes in
Hodgkin lymphoma (HL):
¢ Individualising treatment, leading to fewer treatment-related second cancers and less
heart disease for early stage HL patients, and less lung damage in advanced HL.

e Changing clinical guidelines on radiotherapy treatment, reducing dose and field size,
decreasing patient risk.

¢ Introduction of Brentuximab Vedotin in Europe and US for advanced HL, the first new
treatment option and change to clinical practice in over 40 years.

¢ Creation of national Breast Screening after Radiotherapy (BARD) dataset, which
identifies women at risk of radiotherapy-induced breast cancer following HL treatment,
and its introduction into Public Health England policy.

2. Underpinning research
Context

Hodgkin Lymphoma (HL), typically a young adult disease, is usually curable. However,
undesirable late treatment consequences (second cancers, lung and heart disease) are a
major cause of future illness and premature death. UoM research has focused on
maximising cure and minimising negative treatment impacts as follows:

1. PET Imaging Research

From 2003 to 2010, the UK RAPID ftrial for patients with early stage HL designed and led by
Radford, performed positron emission tomography (PET) scans after 3 chemotherapy
cycles. PET-negative patients were randomly allocated to “no further treatment” or “standard
radiotherapy”. 3-year, disease-free survival was similar in both groups, showing that the 70%
of patients who become PET-negative after chemotherapy could be spared the risks of
radiotherapy-induced second cancers and heart disease [1].

The international phase Il RATHL trial (2008 to 2012) in advanced stage HL (Radford senior
Trial Management Group member) showed that for the 75% of patients with a “negative”
PET scan after 2 cycles of chemotherapy, Bleomycin could be dropped from subsequent
cycles without any reduction in survival rates. This reduced Bleomycin exposure by
approximately 66%, minimising Bleomycin-related lung damage [2]. Together, RAPID and
RATHL confirmed the value of PET-adapted therapy in HL treatment, and identified the UK
as international leader in this field.

2. Reducing radiotherapy fields

Radiotherapy is an important component of curative lymphoma treatment. Late side-effects
(e.g. second cancers) result in premature death. lllidge, with members of the International
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Lymphoma Radiation Oncology Group (ILROG), contributed to modernising radiotherapy by
defining smaller yet still effective radiation fields (Involved Field, then Involved Site
Radiotherapy), reducing late radiation toxicity. Smaller radiotherapy volumes are now
administered in fewer fractions and doses are better shaped to the tumour resulting in
reduced side-effects and improved patient outcomes [3].

3. Brentuximab Vedotin (BV): Evaluating an effective new drug for HL

In 2010-11, an investigator-led study initiated by Radford showed that BV was effective in
patients with recurrent HL [4] (overall response rate 72%, complete response rate 17%).
Results showed BV could provide a bridge to allogeneic transplantation in 25% of patients
unresponsive to other treatments [4]. Subsequently, from 2012 to 2016, the ECHELON-1
trial (Radford chief investigator outside North America) compared chemotherapy alone with
chemotherapy plus BV in untreated advanced HL [5]. The addition of BV improved the
proportion of patients alive and disease-free at two years. Two year modified progression
free survival with treatment was 82.1%, a 4.9% lower risk of progression, death or non-
complete response at 2 years [5]. (NB 5-year results presented to American Society of
Hematology (December 2020) confirm BV efficacy with improved disease-free survival
p=0.002 over chemotherapy alone, with the same low rate of secondary malignancies and
no impact on successful pregnancies/births.)

4. Establishment of national Breast screening after Radiotherapy Dataset (BARD)

Women who receive chest radiotherapy for HL under age 36 run a one-in-seven chance of
developing breast cancer and national breast screening guidelines are in place to facilitate
its early detection. UoM research showed that this screening detects breast cancer at an
early and highly curable stage, but population take-up was poor and many women missed
opportunities for curative treatment [6]. The UoM established the Breast Screening after
Radiotherapy Dataset (BARD), a national English database of 6,500 women at high risk of
breast cancer after radiotherapy below age 36, and devised a mechanism for timely
screening using Cancer Registry and Radiotherapy Centre data, without the need for
individual referrals by their oncologist or GP.
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4. Details of the impact

Approximately 2,100 people, mostly young adults, develop HL annually in the UK. Long-term
chemotherapy and radiotherapy toxicities causing ill health and premature death are of
particular concern. A more individualised approach to treatment maximises cure and
minimises late treatment toxicities.

Reduced risk of second cancers and heart disease for Early Stage HL

Previously, everyone with early stage HL received chemotherapy and radiotherapy and was
at risk of radiotherapy-induced second cancers and heart disease. As a result of UoM
research (RAPID), the European Society for Medical Oncology (ESMO) guidelines now state
that for Early Stage HL, radiotherapy may be omitted following an interim PET scan for
“individual patients when the late risk of delivering RT (radiotherapy) is thought to outweigh
the short-term benefit of improved disease control’ [A,1].

National Comprehensive Cancer Network® (NCCN®) is an alliance of 30 leading US cancer
centres. There are >1,200,000 registered users of NCCN Guidelines® globally and they have
been downloaded in >180 countries. NCCN Clinical Practice Guidelines In Oncology (NCCN
Guidelines®) for Hodgkin Lymphoma cite the RAPID trial and state interim PET scans “may
also be useful to identify a subgroup of patients with early...stage disease that can be
treated with chemotherapy alone” [B,1].

Reduced risk of lung damage in Advanced Stage HL

Standard treatment for advanced HL includes Bleomycin, a drug causing lung damage and,
in 1-2%, death due to respiratory failure. The RATHL treatment approach [2] reduces
Bleomycin exposure by 75%. For advanced HL treatment, NCCN Guidelines® now state, “If
reduced exposure to Bleomycin is desired, the panel recommends omitting Bleomycin from
ABVD (chemotherapy) per the RATHL trial’ [B].

Changing radiotherapy fields to reduce patient risk

lllidge, with ILROG partners, led the Improvements to radiotherapy treatment-

introduction of smaller doses of reduction of volume (field) and dosage
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guidelines. NCCN Guidelines® confirm ISRT as an alternative to involved-field radiotherapy
(IFRT) “in an effort to restrict the size of the RT fields and to further minimize the radiation
exposure to adjacent uninvolved organs and the potential long term toxicities associate with
radiation exposure” [B,3] and states “ISRT is recommended as the appropriate field for
Hodgkin Lymphoma” [B]. European ESMO HL Clinical Guidelines recommend ISRT instead
of IFRT after chemotherapy in limited and intermediate disease stages [A,3].

New drug treatment - patient health benefits and impact on clinical guidance

For the 10-15% of patients with recurrent and refractory HL, there were previously few
therapeutic options and little prospect of cure. In 2016, Radford provided ‘real world’
evidence to the National Institute for Health and Care Excellence (NICE) committee from an

analysis of Manchester patients: "8 of 25 patients eligible for allogeneic transplantation
proceeded to transplant after BV alone and 5 (20%) are alive and disease-free after a
median follow-up of 25.3 months” [Ci]. In 2017, NICE recommended BV for use within the
Cancer Drugs Fund as an option for recurrent HL after two previous therapies [Cii]. A Public
Health England (PHE) report, based on a questionnaire created with input from Radford,
formed part of NICE's review. The report assessed 219 ‘real life’ patients treated between
2013 and 2016: 36% who received BV to bridge to stem cell transplant were able to have
the transplant without needing salvage chemotherapy [Ciii]. In June 2018, NICE
recommended routine BV commissioning [Civ,4]. Takeda who market BV as Adcetris,
estimate it is now prescribed to 190-200 patients per year in the UK for this indication [D].

In advanced HL, the US Food and Drug Administration (FDA) approved first line BV
treatment in combination with chemotherapy in March 2018, based on ECHELON-1 [E,5].
The FDA said BV approval represented “an improvement in the initial treatment regimens of
advanced HL that were introduced into clinical practice more than 40 years ago” [E]. In
February 2019, EMA approved this indication based on ECHELON-1 [F,5]. Treatment with
BV and chemotherapy is also recommended in NCCN Guidelines® for stage IlI-IV disease
[B].

Policy impact of new nationwide breast screening

Before BARD, screening of patients at high risk of breast cancer following radiotherapy for
HL depended on individual patient referral. National guidelines existed but referrals were
sporadic. Radford initiated and established BARD in collaboration with PHE to optimise
screening and ensure those at risk were informed of screening options at the appropriate
time. BARD has been implemented nationwide as a method of referral for women eligible for
very high risk screening, and is included in PHE’s guidelines [Gi] and NHS service
specifications for the Breast Screening programme 2019-20 [Gii]. BARD’s impact was
highlighted in PHE Cancer Blogs [Hi] and Cancer Stories [Hii], which Radford was asked to
contribute to, as part of PHE public dissemination. At the BARD Launch Meeting in
September 2018, PHE’s Director of Screening described BARD as, “the model for cancer
surveillance in high risk populations” [I] and recently confirmed “UK CMOs (Chief Medical
Officers) are currently exploring policy making in relation to a broader range of screening
programmes” and confirmed Radford’s work on BARD “has been very useful to guide this
new policy direction” [J].

5. Sources to corroborate the impact

A. Hodgkin lymphoma: ESMO Clinical Practice Guidelines for diagnosis, treatment and
follow-up. Eichenauer DA, Aleman BMP, André M, Federico M, Hutchings M, lllidge T,
Engert A, Ladetto M; European Society for Medical Oncology (ESMOQO) Guidelines
Committee. Ann Oncol. 2018 Oct 1;29. - cites the RAPID trial UoM reference 1 and
UoM reference 3.

B. NCCN Guidelines® for Hodgkin Lymphoma cites UoM references 1,2,3 and 5.
Referenced with permission from the NCCN Guidelines® for Hodgkin Lymphoma
V.2.2020 © National Comprehensive Cancer Network, Inc. 2020. All rights reserved.
Accessed [July 15, 2020]. To view the most recent and complete version of the
guideline, go online to www.NCCN.org. NCCN makes no warranties of any kind
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whatsoever regarding their content, use or application and disclaims any responsibility
for their application or use in any way.

C. NICE Technology Appraisals: Brentuximab vedotin for treating CD30-positive Hodgkin’s
lymphoma

i.  Single Technology Appraisal Committee Papers 30 August 2016 — Radford
provided expert opinion and real world evidence.

ii.  Brentuximab Vedotin for treating CD-30 positive Hodgkin Lymphoma Technology
Appraisal Guidance TA446 28 June 2017 BV use as bridging treatment
recommended as part of cancer drugs fund.

iii.  Single Technology Appraisal Committee Papers 4 May 2018 - Committee report
cites UoM reference 4 and contains PHE report with real world patient
impacts.

iv.  Brentuximab Vedotin for treating CD-30 positive Hodgkin Lymphoma Technology
Appraisal Guidance 13 June 2018 — BV use as bridging treatment
recommended.

D. Email from Takeda Oncology Country Head - UK & Ireland, 6 November 2020 —
confirming estimated number of UK prescriptions for BV in Relapsed/Refractory
HL indication.

E. FDA press release, 20 March 2018- confirming approval of Brentuximab Vedotin to
treat adult patients with previously untreated stage Ill or IV classical Hodgkin
Lymphoma in combination with chemotherapy — based on ECHELON-1 trial (UoM
reference 5).

F. Takeda press release, 11 February 2019 - confirming EMA extend marketing
authorization of BV to include treatment of adult patients with previously
untreated CD30+ Stage IV Hodgkin lymphoma in combination with AVD
(chemotherapy) — based on ECHELON-1 trial (UOM reference 5).

G. Public Health England Guidance

i.  Protocols for surveillance of women at very high risk of developing breast cancer.
Updated 23 September 2020 - confirming process of referrals by BARD.

ii.  NHS public health functions agreement 2019-20. Service specification No.24. NHS
Breast Screening Programme - confirming BARD as a method of referral for
women eligible for very high risk screening.

H. Dissemination of BARD screening - Radford was asked to contribute to PHE
publications for dissemination of BARD screening

i.  Public Health England screening blog ‘Breast screening after radiotherapy (BARD)
new dataset’ (26 July 2019).

ii. Cancer story Patient data is helping to improve care for breast cancer patients’
(published for Breast Cancer Awareness month- October 2019).

I. Greater Manchester Cancer Annual Report 2018 including quote from Director of
Screening Public Health England - confirming BARD as ‘the model for cancer
surveillance in high risk populations’.

J. Testimonial from Director of Screening Public Health England 5 November 2020 -
confirming importance of UoM work in guiding policy direction.
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