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Licensing and Market Availability Plans

I Currently in phase lll clinical development. I

Pirtobrutinib is currently in clinical development for untreated chronic lymphocytic leukaemia
(CLL) or small lymphocytic lymphoma (SLL). CLL is a rare type of cancer that affects the blood and
bone marrow (the spongy inner part of the bone that produces red and white blood cells). CLL
and SLL are the same disease, but whereas in CLL the cancer cells are mostly found in the blood
or bone marrow, in SLL they most commonly appear in the lymph nodes. These are small lumps
of tissue that contain white blood cells. In both CLL and SLL, too many white blood cells are
produced and they develop abnormally. Symptoms include persistent tiredness, swollen glands in
the neck, armpits or groin, and unusual bleeding or bruising. Typical treatments include
chemotherapy and monoclonal antibodies, but since many patients develop resistance to the
currently available treatment options, there is a need for novel therapies.

Pirtobrutinib binds to and inhibits an enzyme called Bruton’s tyrosine kinase (BTK), which
promotes the development and survival of normal and cancerous white blood cells. Pirtobrutinib
is highly selective, meaning that it has low effects on other pathways, reducing adverse effects,
and overcomes problems with resistance seen in other BTK inhibitors. Pirtobrutinib is taken orally.
If licensed, pirtobrutinib would offer a novel treatment option for patients with CLL or SLL who
have not previously been treated.

This briefing reflects the evidence available at the time of writing and a limited literature search. It is not intended to be a definitive
statement on the safety, efficacy or effectiveness of the health technology covered and should not be used for commercial purposes
or commissioning without additional information. A version of the briefing was sent to the company for a factual accuracy check.
The company was available to comment.
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Proposed Indication

Untreated chronic lymphocytic leukaemia (CLL) or small lymphocytic lymphoma (SLL).

Technology
iy

Pirtobrutinib (LOXO-305, LY3527727, Jaypirca)'? is a selective, noncovalent (reversible) Bruton'’s tyrosine
kinase (BTK) inhibitor.® BTK inhibitors inactivate BTK by binding to cysteine 481 (C481) in the ATP-binding
site of BTK. The expected on-target effect of BTK inhibitors is the inactivation of the BTK enzyme and
disruption of B-cell receptor (BCR) signalling. Because BCR signalling is activated in CLL/SLL, its disruption
has the potential to halt the progression of the disease. It is also hypothesised that there is an indirect
effect of BCR signalling blockade on the tumour microenvironment, resulting in a pro-apoptotic
environment less favourable for tumour growth.*

Pirtobrutinib is currently in clinical development for untreated CLL or SLL. In the phase Il clinical trial
(NCT05023980), pirtobrutinib is administered orally.

I Key Innovation I

There is growing concern for the development of resistance to covalent BTK inhibitors, leading to
treatment discontinuation in a large majority of patients.® This resistance is due to BTK mutations in the
C481 position, which prevent irreversible (covalent) drug binding.® Pirtobrutinib was therefore developed
to noncovalently (reversibly) bind BTK, to preserve activity in the presence of acquired C481 resistance
mutations.” Pirtobrutinib is the first noncovalent BTK inhibitor that has shown a potential benefit for
patients who have been previously exposed and treated with covalent BTK inhibitors,>® and researchers
are recognising pirtobrutinib for its ability to treat recurrent or relapsing CLL.> In addition, pirtobrutinib
has been found to be 300 times more selective in BTK inhibition versus 98% of other kinases tested in
preclinical studies,’ reducing off-target adverse effects®

If licensed, pirtobrutinib will offer a novel treatment option for patients with CLL or SLL who have not
previously been treated.

I Regulatory & Development Status I

Pirtobrutinib currently has Marketing Authorisation in the EU for relapsed or refractory mantle cell
lymphoma.1?

Pirtobrutinib is also in phase /11l clinical development for several indications, some of which are:!!
e B-cell leukaemia
e Waldenstrém macroglobulinemia
e Lymphoid leukaemia
e Non-Hodgkin leukaemia

Patient Group

Disease Area and Clinical Need

CLL is a rare type of cancer that affects the blood and bone marrow, and it usually progresses slowly.
Although it cannot usually be cured, it can be managed with treatment. The risk increases with age and it
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is very rare in people under 40. Although the cause is unclear, the risk increases with a family history of
CLL.*? In CLL, the bone marrow produces too many lymphocytes that are not fully developed and do not
work properly. Over time this can cause a range of problems, such as an increased risk of picking up
infections, persistent tiredness, swollen glands in the neck, armpits or groin, and unusual bleeding or
bruising.’® CLL and SLL are the same disease, but whereas in CLL the cancer cells are mostly found in the
blood or bone marrow, in SLL they most commonly appear in the lymph nodes.'*

Around 3,800 people are diagnosed with CLL in the UK each year.?® There are around 980 CLL deaths in
the UK every year (2017-2019). Mortality rates for CLL in the UK are highest in people aged 90+ (2017-
2019). Since the early 1990s, CLL incidence rates have increased by a sixth (17%) in the UK. The age
standardised incidence rate of lymphoid leukaemia in England is 10.7 and 5.6 per 100,000 amongst males
and females respectively.'® For lymphoid leukaemia, in England (2022-23) there were 60,888 finished
consultant episodes (FCEs) and 58,592 admissions (ICD-10 code C91), which resulted in 50,127 day cases
and 68,261 FCE bed days. In England (2017), there were 4,226 patients diagnosed with lymphoid leukaemia
and 1,085 deaths registered where lymphoid leukaemia was the underlying cause.®

Recommended Treatment Options

NICE currently recommends the following for untreated CLL:"-2°
e |brutinib with venetoclax
e Venetoclax with obinutuzumab
e Obinutuzumab with chlorambucil
e Bendamustine

Clinical Trial Information

BRUIN CLL-313; NCT05023980, EudraCT 2021-001234-20; A Phase 3 Open-
Label, Randomized Study of Pirtobrutinib (LOXO-305) Versus Bendamustine Plus
Rituximab in Untreated Patients With Chronic Lymphocytic Leukemia/Small
Lymphocytic Lymphoma

Phase lll: recruiting

Locations: Eleven EU countries, US, UK and eight other countries

Primary completion date: November 2024

Trial Design Randomised, parallel assignment, open label

N = 250 (estimated); all sexes; adults aged over 18 years; confirmed diagnosis of
CLL/SLL.

Population

Intervention(s) Pirtobrutinib administered orally

Comparator(s) e Bendamustine administered intravenously
P e Rituximab administered intravenously

Primary outcome measure:
e To evaluate progression-free survival (PFS) of pirtobrutinib (Arm A)
Outcome(s) compared to bendamustine and rituximab (Arm B) [time frame: up to
approximately 5 years]
See trial record for full list of outcomes.

Results efficoc) §-
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Results (safety)

Estimated Cost

The cost of pirtobrutinib is not yet known.

Relevant Guidance
NICE Guidance

NICE technology appraisal in development. Zanubrutinib for untreated chronic lymphocytic
leukaemia (GID-TA10966). Expected date of issue to be confirmed.

NICE technology appraisal. Ibrutinib with venetoclax for untreated chronic lymphocytic leukaemia
(TA891). May 2023.

NICE technology appraisal. Venetoclax with obinutuzumab for untreated chronic lymphocytic
leukaemia (TA663). December 2020.

NICE technology appraisal. Obinutuzumab in combination with chlorambucil for untreated chronic
lymphocytic leukaemia (TA343). June 2015.

NICE technology appraisal. Bendamustine for the first-line treatment of chronic lymphocytic
leukaemia. (TA216). February 2011.

NICE technology appraisal. Rituximab for the first-line treatment of chronic lymphocytic leukaemia
(TA174). July 20089.

NHS England (Policy/Commissioning) Guidance
NHS England. 2013/14 NHS Standard Contract for Cancer: Chemotherapy (Adult). B15/S/a.

e NHS England. 2013/14 NHS Standard Contract for Cancer: Radiotherapy (All Ages). BO1/S/a.
Other Guidance

Walewska R, Parry-Jones N, Eyre TA, Follows G, Martinez-Calle N, McCarthy H et al. Guideline for
the treatment of chronic lymphocytic leukaemia. 2022.%*

Wierda WG, Brown J, Abramson JS, Awan F, Bilgrami SF, Bociek G et al. NCCN Guidelines Insights:
Chronic Lymphocytic Leukemia/Small Lymphocytic Lymphoma, Version 3.2022. 2022.%?
Eichhorst B, Robak T, Montserrat E, Ghia P, Niemann CU, Kater AP et al. Chronic lymphocytic
leukaemia: ESMO Clinical Practice Guidelines for diagnosis, treatment and follow-up. 2021.23
Hallek M, Cheson BD, Catovsky D, Caligaris-Cappio F, Dighiero G, Dohner et al. H. iwCLL
guidelines for diagnosis, indications for treatment, response assessment, and supportive
management of CLL. 2018.%4

Additional Information

Eli Lilly and Company Ltd did not enter information about this technology onto the UK PharmaScan
database, the primary source of information for UK horizon scanning organisations on new medicines in
development. As a result, the NIHR Innovation Observatory has had to obtain data from other sources.
UK PharmaScan is an essential tool to support effective NHS forward planning; allowing more effective
decision making and faster uptake of innovative new medicines for patients who could benefit.
We urge pharmaceutical companies to use UK PharmaScan so that we can be assured of up-to-date,
accurate and comprehensive information on new medicines.
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