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Introduction 
As global drug development re-equilibrates following the COVID-19 pandemic, the number of new oncology drugs approved by leading regulatory authorities has increased1,2. In 2022, the UK’s regulatory authority – the MHRA (Medicines and Healthcare Products Regulatory Agency) - granted new market authorisations to 11 new cancer therapies (table 1) and >10 supplemental (label extension) indications (table 2). Although new market authorisations were predominately (64%) for therapies to manage common cancers (e.g., lung, prostate), there was a notable increase (36%) in authorisations for rare (orphan) cancers (e.g., uveal melanoma).  Immunotherapy, for both solid and haematological cancers, was the dominant class for new authorisations comprising monoclonal or bispecific antibodies, and chimeric antigen receptor T-cell (CAR-T) therapies. Targeted treatments, including antibody drug conjugates, kinase inhibitors and radiopharmaceuticals, also received new market authorisations. New supplementary authorisations were principally for immune checkpoint inhibitors (64%) in new therapeutic lines i.e., neoadjuvant and/or adjuvant settings. 

Collaborations with international regulatory partners, such as the US Food and Drug Administration (FDA) and European Medicines Agency (EMA), were crucial in obtaining UK market authorisation for several oncology therapies in 2022. Project Orbis, an FDA-led framework for concurrent review of oncology-specific therapies with international regulatory partners (e.g., Health Canada), was the main collaborative pathway (accounting for four new and four supplementary market authorisations) for approvals3,4.  However, “reliance pathways”, such as the European Commission Decision Reliance Procedure (ECDRP) a mutual recognition framework permitting the MHRA to rely on EMA decisions was also significant (accounting for five new market authorisation).  The MHRA continued to utilise “Conditional Marketing Authorisations” to grant early approval to promising new oncology therapies that fulfil significant unmet medical needs (serious, and/or life-threatening diseases with no satisfactory treatments) but lack sufficient clinical data to permit full approval5. 

To appreciate the clinical value of 2022 UK cancer therapy approvals – new and supplemental – European Society of Medical Oncology Magnitude of Clinical Benefit Scores (ESMO-MCBS) were retrieved for all new solid cancer (excludes haematological cancers) market authorisations6.  This scoring uses a standardised, generic, and reproducible method to stratify the magnitude of clinical benefit anticipated from anti-cancer therapies (published for all FDA- and EMA-approvals), seeking to inform health-policy decision makers (e.g., NICE) about the potential value. However, it is important to note that value assessments (e.g., ESMO-MCBS) are not used extensively by regulators (e.g. EMA) for market authorisation determinations7.  For 2022 market authorisations, 63% were rated as "substantial benefit" (ESMO-MCBS grade A/B in curative or grade 4/5 in non-curative settings). Supplementary approvals had more favourable scores than new therapies, with only 50% rated as "substantial benefit." Reimbursement decisions for UK access via the National Health Service (NHS), made by the National Institute for Health and Care Excellence (NICE) for England or Scottish Medicines Consortium (SMC) for Scotland, were frequently delayed (NICE median delay 223 days) following market authorisation, consistent with prior studies4,8. 

Original Approvals
New UK oncology therapeutic approvals granted in 2022 are summarised in table 1.  Notable new approvals included belzutifan, a first-in-class inhibitor of hypoxia-inducible factor-2a licensed in Von-Hippel-Lindau (VHL) disease, a genetic disorder characterised by visceral cysts and malignant tumours9.  Although rare, there are similarities with the pathogenesis of sporadic renal cell carcinoma (e.g., clear cell), therefore utility of belzutifan beyond VHL is promising10. This was the first drug to be approved by the new MHRA Innovative Licensing and Access Pathway (ILAP), which seeks to accelerate drug development, permitting earlier market authorisation and patient access5. Furthermore, belzutifan was also simultaneously approved through collaborative review with the FDA, Health Canada, and Australian Therapeutic Goods Administration, via Project Orbis4.  Other first-in-class approvals include the radiopharmaceutical lutetium (177Lu) vipivotide tetraxetan for the treatment of prostate-specific membrane antigen (PSMA)-positive metastatic castration-resistant prostate cancer. This approval followed introduction via the Early Access to Medicines Scheme (EAMS) several months earlier (April 2022), which provides access to promising medicines addressing high unmet clinical need(s), prior to market authorisation5. However, provisional review by NICE (October 2022) has not led to a positive recommendation, likely due to high pricing and lack of cost-effectiveness. 

In 2022, five new therapies were authorised for the treatment of haematological cancers, two of which are for relapsed/refractory multiple myeloma. The first, idecabtagene vicleucel, is a CAR-T therapy that targets B-cell maturation antigen (BCMA) expressed on malignant plasma cells and received authorisation through the ECDRP pathway, previously being approved by the EMA. The second was teclistamab, a bispecific antibody targeting CD3 expressed by T-cells and BCMA expressed by myeloma cells. Both drugs are awaiting reimbursement decisions from NICE.  Other new haematological cancer approvals include, the protein kinase inhibitor asciminib in chronic myelogenous leukaemia, the monoclonal antibody mosunetuzumab for follicular lymphoma, and the serine/threonine kinase inhibitor belumosudil for chronic graft-versus-host disease.
 
New adult solid cancer approvals include pralsetinib for Rearranged-During-Transfection (RET) fusion-positive advanced non-small cell lung cancer (NSCLC) and mobercitinib for epidermal growth factor receptor (EGFR) exon 20 insertion mutation-positive NSCLC.  Both were granted Conditional Marketing Authorisation valid for one-year, requiring annual regulatory review until confirmatory clinical trial benefit is demonstrated, permitting conversion to full approval. Enfortumab vedotin, a new antibody drug conjugate, was also approved in advanced/metastatic urothelial cancer. The first specific treatment for unresectable/metastatic uveal melanoma, tebentafusp, a bispecific gp100 peptide-HLA-directed CD3 T-cell engager, received full market authorisation.
Only half of the newly approved therapies were rated as having "substantial benefit" by ESMO-MCBS. New therapies granted full approval, rather than Conditional Marketing Authorisation, were more likely to achieve this rating, reflecting the greater maturity of clinical data supporting full approval5. Most therapies did not have a reimbursement determination by NICE or SMC, however 6 (55%) health technology assessments (HTAs) were in development and 2 (18%) were terminated due to failure of sponsor submission at censoring date (March 2023).  Paradoxically, mobercertinib, rated as “non-substantial benefit” by ESMO-MCBS was recommended by NICE, whereas lutetium (177Lu) vipivotide tetraxetan, rated as “substantial benefit”, was provisionally not recommended, reflecting the pivotal position of confidential pricing negotiations and NICE cost-effectiveness thresholds.
Supplemental Approvals
Notable new UK oncology supplementary approvals are summarised in table 2. Most were for indications in the neoadjuvant and/or adjuvant settings, rather than for advanced/metastatic disease.  When new supplementary approvals were granted in the metastatic setting, these focused on permitting earlier disease use. For example, in 2021 trastuzumab deruxtecan received initial UK authorisation in patients with unresectable/metastatic human epidermal growth factor receptor 2 (HER2) positive breast cancer previously treated with 2 prior anti-HER2 therapies.  The new supplementary authorisation permits earlier use, after only 1 prior anti-HER2 therapy(ies). 
 
Over 50% of supplementary approvals granted in 2022 were new indications for anti-PD-1(L1) immune checkpoint inhibitors (ICIs), including pembrolizumab, nivolumab and atezolizumab. New ICIs supplementary indications were predominately in the neoadjuvant and/or adjuvant treatment settings, reflecting a significant emerging area. The number of licensed indications for pembrolizumab exceeded 20 (across 10 cancer types), with a new agnostic indication in microsatellite instability (MSI) high or deficient mismatch repair gastrointestinal/endometrial cancers, highlighting the growing significance of this treatment, and the increasing budgetary impact of ICIs on systemic anti-cancer therapy (SACT) services.

Regulatory Frameworks
There is evidence of significant growth in new UK oncology therapies in the post-Brexit and COVID-19 pandemic era, as evidenced in new MHRA marketing authorisations. However, premium pricing by industry and/or low clinical meaningful benefit means many new oncology therapies remain unavailable for many UK patients.  Furthermore, the increasing numbers of marketing authorisations have added further pressure on NICE and SMC to deliver timely recommendations. NICE aims to publish final guidance/decisions within 90-days of market authorisation, typically starting an HTA weeks or months before projected UK market authorisation11. However, in 2022, this 90-day benchmark was not met for >90% of newly approved oncology therapies. The median delay, excluding drugs without a recommendation, between UK market authorisation and NICE recommendation was 223 days (range 49-357), with 55% of new approvals still awaiting HTA determinations. However, it is notable that some delays/suspensions (e.g., teclistamab) are due to sponsors' failure to submit timely information.

In 2021, the MHRA launched a new drug development pathway, the ILAP, to accelerate drug development, sharing similarities with FDA “Breakthrough Designation” and EMA “PRIME: Priority Medicine” framework(s)5,12. The ILAP offers enhanced regulatory engagement from the earliest drug development stages, seeking to maximise chances of successful regulatory approval.  Providing additional input from other key stakeholders, such as NICE and patient advocacy groups, the ILAP should facilitate earlier reimbursement determinations, offering increased alignment (reducing delays) between market authorisation and reimbursement recommendations. However, belzutifan, despite being the first drug to receive approval by the ILAP, is still awaiting NICE recommendation, indicating the need for further work to better link market authorisation with HTA determinations.

The UK formally left the European Union (EU), withdrawing from all participating institutions (e.g., EMA), in 20205.  An analysis of new UK drugs approvals (any therapy) made in 2021, the first year of independent MHRA operations, identified fewer new authorisations compared to the EU and US13.  By contrast, in 2022, approvals for new oncology therapies, consistently the most active area for global drug development, are now at similar levels to other international regulators.  In 2022, both the FDA and EMA approved 12 new oncology therapies, compared to the MHRA total of 111,2.  Furthermore, the number of new oncology approvals made by the MHRA in 2022 is similar to the median number made by other global regulators over the past 5-years. For example, between 2017-2022 the EMA approved a median of 11 (range 5-12) new cancer medicines annually14. During 2022, there was considerable overlap in new oncology therapy (e.g., tebentafusp) approvals between the three regulators. All new cancer therapies approved by the MHRA in 2022 were approved by the FDA, including 4 reviewed collaboratively via Project Orbis. The FDA approved 10 (91%) therapies before the MHRA with a median delay of 229 days (range -79 to 945) between US and UK approval.  The EMA approved 8 (72%) of the 11 new oncology therapies approved by the MHRA, with approval in Europe a median of 62 days (range -121 to 310) earlier than the UK.  Several (n=5) new UK market authorisations were approved using “reliance pathways” (e.g., ECDRP) with the EMA.  The ECDRP was due to be terminated in 2022 but has been extended for a further 12-months. Given the importance of this for new oncology approvals in 2022, this will likely continue to play a significant role throughout 2023, raising the question of whether “reliance pathways” should be extended indefinitely. Collaborations between regulatory agencies such as the MHRA and FDA (via Project Orbis), and the EMA (via ECDRP) are facilitating earlier market authorisations for oncology therapies in the UK. As the FDA typically approves new cancer therapies before the EMA, wider collaboration through Project Orbis could position the MHRA as the first European regulator to approve many new cancer therapies4,14. However, in some areas there are signs the UK may be falling behind.  Both the EMA and FDA approved more cell-based therapies (e.g., lisocabtagene maraleucel) and ICIs (e.g., relatlimab, tremelimumab) in 2022, suggesting greater regulatory effort is necessary to ensure the UK does not become a “late launch” or “no launch market” for novel classes of cancer medicines, a view echoed by the Association of the British Pharmaceutical Industry15.   

Over the past decade, the number of new therapies approved globally for orphan cancers has been rising, linked to improved understanding of cancer pathophysiology16.  In 2022, >50% of new cancer drugs (e.g., tebentafusp) approved by the FDA/EMA were for orphan cancers, with a similar emerging trend seen in UK approvals1,2.  Recognising the additional challenges of new medicine development for rare conditions/cancers (e.g., fewer patients), both the FDA and EMA grant sponsors pre-approval “Orphan Designation” providing additional incentives (e.g., reduced fees) in the development process, and longer market exclusivity (e.g., 7-10 years)17. These development frameworks have been integral in encouraging wider global development of new medicines for orphan diseases.  However, the MHRA is significantly deviating from other regulators by not offering this pre-approval status18.  As the orphan drug route is increasingly being selected by developers of targeted drugs, focused on specific tumour genomic characteristics (e.g., RET), this failure could be detrimental to post-Brexit ambitions to transform the “UK into a life sciences superpower”5. Furthermore, with the FDA poised to expand Project Orbis into cell and gene therapies focusing on rare conditions, significant orphan pathway deviation could prevent future regulatory collaboration, a key feature of many 2022 new approvals19. 

The UK post-Brexit regulatory policy has focused on accelerating drug approval by offering new development pathways (e.g., ILAP) and forging wider international collaborations (e.g. Project Orbis)5.  However, in a further policy shift, the UK Chancellor announced (Spring budget 2023) that by 2024 the UK will allow “near automatic sign-off for medicines already approved by trusted regulators” to speed up patient access to new drugs20.  Aligning regulatory decisions with the FDA could permit faster UK drug approval, however, market authorisation alone is not enough to ensure patient access as NICE must also provide a positive HTA recommendation for reimbursement. In 2022, less than 10% of new cancer drugs received timely recommendations from NICE. Further accelerating the UK market authorisation process could intensify pressure to deliver prompt HTA recommendations, thereby further limiting patient access to new treatments. 

Expedited regulatory approval (e.g., FDA Accelerated Approval or EMA/MHRA Conditional Marketing Authorisation) pathways are increasingly being used to allow the earlier approval of new oncology drugs, based on surrogate endpoints (e.g., Objective Response Rate) believed to reasonably predict clinical efficacy, requiring later confirmatory studies to demonstrate anticipated clinical benefit5. While prioritising regulatory approval speed over definitive clinical evidence (e.g., Overall Survival) will undoubtedly lead to more new cancer medicines entering the UK market, it will be important to expedite drug/indication withdrawal if subsequent evidence of benefit and/or safety is not demonstrable. In the US, cancer drugs that received early authorisation through Accelerated Approval but failed to show true clinical benefits in confirmatory studies have continued to receive regulatory approval for many years21. Therefore, it is vital to establish robust post-marketing validation frameworks in the UK to restrict the use, and limit the expense, of ineffective cancer drugs.

Concluding Remarks 
In 2022, the UK experienced a resurgence in new cancer drug approvals, thanks to "reliance pathways" with the EMA and regulatory collaborations beyond the EU, such as Project Orbis. Although the number of new oncology approvals matched those of other global regulators like the FDA and EMA, the UK has fallen behind in key innovation areas such as cell-based therapies and novel ICIs. Despite the high number of new cancer drug approvals, patient access remains restricted due to delayed HTA recommendations. Thus, it is crucial to prioritise aligning market authorisation decisions with HTA determinations to provide UK patients with swift access to clinically meaningful treatments.
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Table Titles & Legends

Table 1: New Oncology Therapies Granted Marketing Authorisations in the UK for 2022 

Table 1 Legend:  ORR - Overall Response Rate; CI – Confidence Interval; NR - Not Reached; DOR - Duration Of Response; PFS - Progression Free Survival; OS - Overall Survival; MMR- Major Molecular Response; CCyR - Complete Cytogenetic Response; CR – Complete Response; MRD - Minimal Residual Disease; rPFS - Radiographic Progression Free survival; HR- Hazard Ratio; NICE - National Institute for Health and Care Excellence; SMC - Scottish Medicines Consortium; ESMO-MCBS - European Society for Medical Oncology Magnitude of Clinical Benefit Scale

Table 2: Notable Supplemental (label extension) Oncology Therapies Granted Marketing Authorisations in the UK for 2022 

Table 2 Legend:  DFS – Disease Free Survival; NE- No Estimable; CI – Confidence Interval; HR - Hazard Ratio; PFS - Progression Free Survival; NR - Not Reached; OS - Overall Survival; ORR - Overall Response Rate; DOR - Duration Of Response; RD – Response Duration; IDFS – Invasive Disease-Free survival; DRFS - Distant Relapse Free Survival; pCR – Pathological Complete Response; EFS – Event Free Survival; DDFS - Distant Disease Free Survival; NICE - National Institute for Health and Care Excellence; SMC - Scottish Medicines Consortium; ESMO-MCBS - European Society for Medical Oncology Magnitude of Clinical Benefit Scale
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Table 1: New Oncology Therapies Granted Marketing Authorisations in the UK for 2022 
	Drug (Date of regulatory approval; Approval Pathway)

	Licensed Indication 
	Pivotal Study (efficacy results)
	Common adverse effects
	Reimbursement determinations (ESMO-MCBS score)

	Pralsetinib (14/01/2022); Conditional Marketing Authorization (further data awaited); approved via ECDRP
	Treatment of adult patients with rearranged during transfection (RET) fusion-positive advanced NSCLC not previously treated with a RET inhibitor 
	BLU-667-1101/ARROW study (ORR-64% (CI:57.9-70.5), median DOR 22 months (CI:14.7-NR); further data awaited)
	Laboratory abnormalities, (≥25%) were increased aspartate aminotransferase, decreased haemoglobin, decreased lymphocytes, decreased neutrophils, increased alanine aminotransferase, increased creatinine, increased alkaline phosphatase, fatigue, constipation, musculoskeletal pain, decreased calcium, hypertension, decreased sodium, decreased phosphate, and decreased platelets.
	NICE not recommended (03/08/22); SMC decision awaited; (ESMO-MCBS score 3 (non-substantial benefit))

	Mobocertinib (17/03/2022; Conditional Marketing Authorization (further data awaited) reviewed by Project Orbis)
	Treatment of adult patients with epidermal growth factor receptor (EGFR) exon 20 insertion mutation-positive locally advanced or metastatic NSCLC who have received prior platinum-based chemotherapy 
	AP32788-15-101 study (ORR-26% (CI:17-36), DOR 15.8 months (CI:6.5-19.8)
	Common adverse reactions (>20%) were diarrhoea, rash, nausea, stomatitis, vomiting, decreased appetite, paronychia, fatigue, dry skin, and musculoskeletal pain. 
	NICE recommended (04/01/23); SMC approved (16/01/23); (ESMO-MCBS score 2 (non-substantial benefit))

	Enfortumab Vedotin (20/04/2022; Full approval); approved via ECDRP
	Treatment of adult patients with locally advanced or metastatic urothelial cancer who have previously received a platinum-containing chemotherapy and a programmed death receptor-1 or programmed death-ligand 1 inhibitor 

	EV-301 study (ORR-41% (CI:35-47), PFS 5.6 months (CI:5.3-5.8), OS 12.9 months (CI:10.6-15.2))
	Common adverse reactions, including laboratory abnormalities (≥20%) were rash, aspartate aminotransferase increased, glucose increased, creatinine increased, fatigue, peripheral neuropathy, lymphocytes decreased, alopecia, decreased appetite, haemoglobin decreased, diarrhoea, sodium decreased, nausea, pruritus, phosphate decreased, dysgeusia, alanine aminotransferase increased, anaemia, albumin decreased, neutrophils decreased, urate increased, lipase increased, platelets decreased, weight decreased and dry skin.
	NICE review terminated (15/06/22); SMC non-submission (11/07/22); (ESMO-MCBS score 4 (Substantial benefit))

	Belzutifan (31/05/2022); Full approval; utilised the Innovative Licensing and Access Pathway and was reviewed by Project Orbis)
	Treatment of adult patients with von Hippel-Lindau (VHL) disease who require therapy for VHL associated renal cell carcinoma (RCC), central nervous system hemangioblastomas, or pancreatic neuroendocrine tumours, and for whom localised procedures are unsuitable or undesirable. 
	Study-004 ((Reported end points for VHL-RCC only) ORR-59% (CI:45-71), DOR – not reached (95% with duration >18 months), PFS – not estimated (small sample size)
	Common adverse reactions, including laboratory abnormalities, reported in ≥ 20% of patients who received belzutifan were decreased haemoglobin, anaemia, fatigue, increased creatinine, headache, dizziness, increased glucose, and nausea. Anaemia and hypoxia from belzutifan can be severe
	NICE review in development (expected 15/11/23); Unlisted on SMC; (ESMO-MCBS score 3 (non-substantial benefit)

	Tebentafusp (07/06/2022; Full approval, reviewed by Project Orbis)
	Treatment of human leukocyte antigen (HLA)-A*02:01-positive adult patients with unresectable or metastatic uveal melanoma 

	Study IMCgp100-202 (OS -22 months (CI:19-29); PFS-3 months (CI:3-5); ORR – 10%; DOR -10months (CI:6-2))
	Common adverse reactions (≥30%) were cytokine release syndrome, rash, pyrexia, pruritus, fatigue, nausea, chills, abdominal pain, oedema, hypotension, dry skin, headache, and vomiting. The most common laboratory abnormalities (≥50%) were decreased lymphocyte count, increased creatinine, increased glucose, increased aspartate aminotransferase, increased alanine aminotransferase, decreased haemoglobin, and decreased phosphate.
	NICE review in development (no expected date listed); SMC under review (publication due 13/03/2023); (ESMO-MCBS score 4 (Substantial benefit))

	Asciminib (15/06/2022; Full approval)
	Treatment of adult patients with Philadelphia chromosome-positive chronic myeloid leukaemia in chronic phase, previously treated with two or more tyrosine kinase inhibitors, and without a known T315I mutation 


	ASCEMBL study (MMR rate at 24-weeks 25% (CI: 18-33); MMR rate at 96-weeks 38% (CI:30-46); CCyR at 24-weeks 41% (CI:31-51); CCyR at 96-weeks 40% (CI: 30-50))
	Common adverse reactions (≥20%) are upper respiratory tract infections, musculoskeletal pain, fatigue, nausea, rash, and diarrhoea. The most common laboratory abnormalities are decreased platelet counts, increased triglycerides, decreased neutrophil counts and haemoglobin, and increased creatine kinase, alanine aminotransferase, lipase, and amylase.
	NICE recommended (03/08/22); SMC approved (07/11/22); (ESMO-MCBS unlisted)

	Idecabtagene Vicleucel (24/06/2022; Conditional Marketing Authorisation); approved via ECDRP
	Treatment of adult patients with relapsed and refractory multiple myeloma who have received at least three prior therapies, including an immunomodulatory agent, a proteasome inhibitor and an anti-CD38 antibody and have demonstrated disease progression on the last therapy. 

	Study MM-001/KarMMa (ORR-67% (CI:59.4-74.9); 33% CR; MRD-32% (CI:18-33); DOR – 10.6 months (CI: 8-11.4))

	Common side effects include Cytokine Release Syndrome (CRS), infections, fatigue, musculoskeletal pain, and a weakened immune system.  Notable severe side-effects include CRS, hemophagocytic lymphohistiocytosis/macrophage activation syndrome neurologic toxicity, and prolonged cytopenia, all of which can be fatal or life-threatening
	NICE review in development (no expected date listed); Unlisted on SMC; (ESMO-MCBS unlisted)

	Belumosudil (07/07/2022; Full approval, reviewed by Project Orbis)

	Treatment of patients (>12yrs) with chronic graft-versus-host disease (chronic GVHD) who have received at least two prior lines of systemic therapy. 

	2 studies KD025-208 and KD025-213:
· KD025-208 ORR -64.7% (CI:38.3-85.8); DOR- 19weeks (CI:7-128)
· KD025-213 ORR-73.8% (CI:61.5-84.0); DOR- 8.1weeks (CI:3.7-64.3)


	Common adverse reactions (≥ 20%), including laboratory abnormalities, were infections, asthenia, nausea, diarrhoea, dyspnoea, cough, oedema, haemorrhage, abdominal pain, musculoskeletal pain, headache, phosphate decreased, gamma glutamyl transferase increased, lymphocytes decreased, and hypertension.
	NICE review in development (expected 22/11/23); Unlisted on SMC; (ESMO-MCBS unlisted)

	Lutetium (177Lu) vipivotide tetraxetan (10/08/2022; Full approval)
	Treatment of adult patients with prostate-specific membrane antigen (PSMA)-positive metastatic castration-resistant prostate cancer who have been treated with androgen receptor (AR) pathway inhibition and taxane-based chemotherapy or who are not medically suitable for taxanes
	VISION trial (OS-15.3months (CI:14.2-16.9); rPFS-8.7months (CI:8.3-10.5); ORR-29.8%; DOR-9.8months (CI:9.1-11.7)
	Common adverse reactions (≥20%) were fatigue, dry mouth, nausea, anaemia, decreased appetite, and constipation. The most common laboratory abnormalities that worsened from baseline in ≥30% of patients receiving treatment were decreased lymphocytes, decreased haemoglobin, decreased leukocytes, decreased platelets, decreased calcium, and decreased sodium. 
	NICE review in development (provisionally not recommended); Under review with SMC (due 10/04/2023); (ESMO-MCBS score 4 (Substantial benefit))

	Mosunetuzumab (04/10/2022; Conditional Marketing Authorisation); approved via ECDRP
	Treatment of adult patients with relapsed or refractory follicular lymphoma (FL) who have received at least two prior systemic therapies. 

	GO29781 study (ORR-72% (CI:70.3-87.8), CR -60% (CI:49.1-70.2), DOR-22.8 months (CI:9.7-NR))
	Common adverse reactions (≥20%) were cytokine release syndrome, fatigue, rash, pyrexia, and headache. The most common Grade 3 to 4 laboratory abnormalities (≥10%) were decreased lymphocyte count, decreased phosphate, increased glucose, decreased neutrophil count, increased uric acid, decreased white blood cell count, decreased haemoglobin, and decreased platelets.
	NICE review in development (expected 07/06/23); SMC under review (no date listed); (ESMO-MCBS unlisted)

	Teclistamab (09/11/2022; Full approval); approved via ECDRP
	Treatment of adult patients with relapsed and refractory multiple myeloma, who have received at least three prior therapies, including an immunomodulatory agent, a proteasome inhibitor, and an anti-CD38 antibody and have demonstrated disease progression on the last therapy.
	MajesTEC-1 study (ORR-63% (CI: 55.2-70.4); DOR- 18.4 (CI: 14.9- NE); MRD-26.7% (CI: 20.1-34.1)
	Common adverse reactions (≥20%) occurring in the 165 patients in the safety population, were pyrexia, CRS, musculoskeletal pain, injection site reaction, fatigue, upper respiratory tract infection, nausea, headache, pneumonia, and diarrhoea. The most common Grade 3 to 4 laboratory abnormalities (≥20%) were decreased lymphocytes, decreased neutrophils, decreased white blood cells, decreased haemoglobin, and decreased platelets
	NICE review terminated (16/02/2023); Unlisted on SMC; (ESMO-MCBS unlisted)




Table 1 Legend:  ECDRP - European Commission Decision Reliance Procedure  ORR - Overall Response Rate; CI – Confidence Interval; NR - Not Reached; DOR - Duration Of Response; PFS - Progression Free Survival; OS - Overall Survival; MMR- Major Molecular Response; CCyR - Complete Cytogenetic Response; CR – Complete Response; MRD - Minimal Residual Disease; rPFS - Radiographic Progression Free survival; HR- Hazard Ratio; NICE - National Institute for Health and Care Excellence; SMC - Scottish Medicines Consortium; ESMO-MCBS - European Society for Medical Oncology Magnitude of Clinical Benefit Scale









Table 2: Notable Supplemental (label extension) Oncology Therapies Granted Marketing Authorisations in the UK for 2022 
	Drug (Date of regulatory approval; Approval Pathway)

	Licensed Indication (dosage recommendations)
	Pivotal Study (efficacy results)
	Common adverse effects
	Reimbursement determinations (ESMO-MCBS score)

	Atezolizumab (27/01/22; review by Project Orbis)
	Adjuvant treatment following complete resection for adult patients with Stage 2 to 3A non-small cell lung cancer whose tumours have PD-L1 expression on ≥ 50% of tumour cells and whose disease has not progressed following platinum-based adjuvant chemotherapy
	IMpower010 (GO29527) trial (DFS-NE, 3yr DFS 73.8%, HR-0.43 (CI :0.27-0.68))
	Common (≥10%) adverse reactions including laboratory abnormalities, were increased aspartate aminotransferase, blood creatinine, and alanine aminotransferase; as well as hyperkalaemia, rash, cough, hypothyroidism, pyrexia, fatigue/asthenia, musculoskeletal pain, peripheral neuropathy, arthralgia, and pruritus.
	NICE recommended (28/09/22); SMC recommended (08/08/22); (ESMO-MCBS A (substantial benefit))

	Pembrolizumab (09/02/2022*)
	Adjuvant treatment of adults with renal cell carcinoma at increased risk of recurrence following nephrectomy, or following nephrectomy and resection of metastatic lesion
	KEYNOTE 544 trial (DFS-NR, HR-0.63 (CI: 0.5-0.8))
	Common adverse reactions (≥20%) included musculoskeletal pain, fatigue, rash, diarrhoea, pruritus, and hypothyroidism
	NICE recommended (19/10/22); SMC recommended (10/10/22); (ESMO-MCBS A (substantial benefit))

	Trastuzumab deruxtecan (09/ 02/2022*)
	Treatment of adult patients with unresectable or metastatic HER2-positive breast cancer who have received one or more prior anti-HER2-based regimens.
	DESTINY-Breast03 (PFS-NR (CI:18.5-NR); OS-NR (CI:NR-NR); 9-month survival 96.1% (CI:92.8-97.9); ORR-79.7% (CI:74.3-84.4)
	Common adverse reactions (>30%) included nausea, fatigue, vomiting, alopecia, constipation, anaemia, and musculoskeletal pain. Serious adverse reactions in >1% included vomiting, interstitial lung disease, pneumonia, pyrexia, and urinary tract infection
	NICE recommended (01/02/23); SMC under review (0/04/2023); (ESMO-MCBS score 3 (non-substantial benefit)

	Ipilimumab in combination with Nivolumab (09/05/22*)
	First-line treatment of adult patients with unresectable advanced, recurrent or metastatic oesophageal squamous cell carcinoma with tumour cell PD-L1 expression ≥ 1%
	CheckMate 648 (CA209648) trial (OS-13.7 months (CI:11.2-17); ORR-35.4% (CI:28-43); DOR-11.8 months (CI:7.1-27.4))
	Common adverse reactions (≥20%) included rash, fatigue, pyrexia, nausea, diarrhoea, and constipation.
	NICE review suspended; SMC not listed; (ESMO-MCBS score 4 (Substantial benefit))

	Pembrolizumab (16/05/2022*)
	Treatment of unresectable or metastatic microsatellite instability high or deficient mismatch repair colorectal cancer, endometrial,
gastric, small intestine, biliary, or pancreatic cancer in adults who have received prior therapy
	2 studies KEYNOTE-164 and KEYNOTE-158
· KEYNOTE-164 (ORR-34% (CI:26-43); RD -NR (CI:4-59)
· KEYNOTE-158 (ORR-51% (endometrial), ORR-37% (gastric), ORR- 56% (small intestine), ORR- 41% (biliary) 
	Common adverse reactions to pembrolizumab are fatigue, musculoskeletal pain, decreased appetite, pruritus, diarrhoea, nausea, rash, pyrexia, cough, dyspnoea, constipation, pain, and abdominal pain
	NICE review in development (expected 30/09/23); (ESMO-MCBS score 3 (non-substantial benefit)

	Pembrolizumab (16/05/2022*)
	In combination with chemotherapy with or without bevacizumab, is indicated for the treatment of persistent, recurrent, or metastatic cervical cancer in adults whose tumours express PD-L1 with a combined positive score (CPS) ≥ 1
	KEYNOTE 826 trial (OS-NR (CI: 19.8-NR), HR-0.64 CI: 0.5-0.81); PFS- 10.4 months (CI: 9.7-12.30; ORR-68% (CI: 62-74))
	Common adverse reactions (≥20%) included peripheral neuropathy, alopecia, anaemia, fatigue/asthenia, nausea, neutropenia, diarrhoea, hypertension, thrombocytopenia, constipation, arthralgia, vomiting, urinary tract infection, rash, leukopenia, hypothyroidism, and decreased appetite.
	NICE provisionally recommended (03/2023); SMC recommended (13/02/2023); ESMO-MCBS score 4 (Substantial benefit))

	Abemaciclib (16/05/2022*)
	In combination with endocrine therapy is indicated for the adjuvant treatment of adult patients with hormone receptor (HR)-positive, human epidermal growth factor receptor 2 (HER2)-negative, node-positive early breast cancer at high risk of recurrence
	MonarchE trial: 24-month IDFS -92.6% CI: 91.4-3.5); 24-month DRFS -94.1% (CI:93-95))
	Common adverse reactions (≥20%) included diarrhoea, infections, neutropenia, fatigue, leukopenia, nausea, anaemia, and headache.
	NICE recommended (20/07/22); SMC recommended (12/12/2022); (ESMO-MCBS A (substantial benefit))

	Pembrolizumab (25/05/22*)
	In combination with chemotherapy as neoadjuvant treatment, and then continued as monotherapy as adjuvant treatment after surgery, is indicated for the treatment of adults with locally advanced, or early-stage triple-negative breast cancer at high risk of recurrence 
	KEYNOTE-522 trial (pCR-64% (CI: 60.2-67.6); 24-month EFS – 87.8% (CI: 85.3-89.9); 24-month OS -92.3% (CI: 90.2-94))
	Common adverse reactions (≥ 20%) included fatigue/asthenia, nausea, constipation, diarrhoea, decreased appetite, rash, vomiting, cough, dyspnoea, pyrexia, alopecia, peripheral neuropathy, mucosal inflammation, stomatitis, headache, weight loss, abdominal pain, arthralgia, myalgia, and insomnia.
	NICE recommended (14/12/22); SMC under review (to be confirmed); (ESMO-MCBS A (substantial benefit))

	Polatuzumab vedotin (18/07/2022*)
	In combination with rituximab, cyclophosphamide, doxorubicin, and prednisone (R-CHP) is indicated for the treatment of adult patients with previously untreated diffuse large B-cell lymphoma (DLBCL).
	POLARIX (GO39942) study (2yr PFS-76.7% (CI:72.7-80.8), HR-0.73 (CI:0.57-0.95)
	Common adverse reactions (≥ 20%) included peripheral neuropathy, nausea, neutropenia, diarrhoea, anaemia, constipation, fatigue, and alopecia 
	NICE recommended (01/03/2023); SMC under review; (ESMO-MCBS unlisted)

	Nivolumab (16/08/2022; reviewed by Project Orbis)
	in combination with platinum-based chemotherapy is indicated for the
neoadjuvant treatment of resectable (tumours ≥ 4 cm or node positive) non-small cell lung cancer in adults
	CheckMate 816 (CA209816) trial (EFS – 31.6 months (CI:30.2-NR); 12-month EFS -76.1%; 24-month EFS- 63.8%; pCR-24% (CI:8-31))
	Common adverse reactions (≥20%) included nausea, constipation, fatigue, decreased appetite, and rash. 

	NICE recommended (22/03/23); SMC not listed; (ESMO-MCBS A (substantial benefit))

	Olaparib (02/09/2022*)
	Monotherapy or in combination with endocrine therapy for the adjuvant treatment of adult patients with germline BRCA1/2-mutations who have HER2-negative, high risk early breast cancer previously treated with neoadjuvant or adjuvant chemotherapy 
	OlympiA trial (3-year IDFS -86% (CI:83-88); 3-year DDFS-88% (CI:85-90); 3-year OS -93% (CI:1-94); 4-year OS -90% (CI:7-92)) 
	Common adverse reactions (≥10%) include nausea, fatigue, anaemia, vomiting, headache, diarrhoea, leukopenia, neutropenia, decreased appetite, dysgeusia, dizziness and stomatitis.
	NICE recommended; Under review with SMC; (ESMO-MCBS A (substantial benefit))

	Darolutamide (22/11/2022; reviewed by Project Orbis)
	Metastatic hormone‑sensitive prostate cancer (in combination with docetaxel 

	ARASENS study (OS -NR (CI:NR-NR), reduction in death-32.5% (compared to non-treatment arm), HR-0.68 (CI:0.57-.8))
	Common adverse reactions experienced by patients (incidence ≥10% with a ≥2% increase over placebo with docetaxel) included constipation, decreased appetite, rash, haemorrhage, increased weight, and hypertension. The most common laboratory test abnormalities (≥30%) were anaemia, hyperglycaemia, decreased lymphocyte count, decreased neutrophil count, increased AST, increased ALT, and hypocalcaemia.
	NICE under review (expected 24/05/23); SMC under review (to be confirmed); ESMO-MCBS score 4 (Substantial benefit))



*Date reflects time of update of indications in Electronic Medicines Compendium (www.medicines.org.uk) 

Table 2 Legend:  DFS – Disease Free Survival; NE- No Estimable; CI – Confidence Interval; HR - Hazard Ratio; PFS - Progression Free Survival; NR - Not Reached; OS - Overall Survival; ORR - Overall Response Rate; DOR - Duration Of Response; RD – Response Duration; IDFS – Invasive Disease-Free survival; DRFS - Distant Relapse Free Survival; pCR – Pathological Complete Response; EFS – Event Free Survival; DDFS - Distant Disease Free Survival; NICE - National Institute for Health and Care Excellence; SMC - Scottish Medicines Consortium; ESMO-MCBS - European Society for Medical Oncology Magnitude of Clinical Benefit Scale






