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Abstract

Objective

Methodology

Introduction

Intervention Disease Recommendation Details

Pertuzumab
(Perjeta)

 Breast 
cancer

2018 - in combination with trastuzumab and docetaxel  for adults
with HER2+ve metastatic/locally recurrent unresectable BC in 
anti-HER2/chemotherapy-naive adults    

Atezolizumab
(Tecentriq)

 

Alectinib
(Alecensa)

 

Trastuzumab
emtansine
(Kadcyla)

 
 

Cobimetinib
(Cotellic)

 

Vemurafenib
(Zelboraf)

 

Erlotinib
(Tarceva)

 

2016 - in combination with trastuzumab and chemotherapy as 
the neoadjuvant treatment for HER2+ve, locally advanced, 
inflammatory or early-stage BC at high risk of recurrence

Intervention Recommendation Details

Dabrafenib
(Tafinlar)

2018 - in combination with trametinib as adjuvant treatment of 
resected stage III BRAF V600 mutation+ve melanoma   
2014 - for treating unresectable or metastatic melanoma with a 
BRAF V600 mutation

Ceritinib
(Zykadia)

 2018 - for untreated ALK+ve advanced NSCLC
2016 -  for treating advanced ALK+ve  NSCLC in crizotinib 
treated adults   

Ribociclib
(Kisqali)

 2017 - for HR+ve, HER2-ve, locally advanced BC as initial 
endocrine-based therapy in adults 

Everolimus
(Afinitor)

  2016 - for HER2-ve,  HR+ve BC in postmenopausal women 
without symptomatic visceral disease that has recurred or 
progressed after  the use of a non-steroidal aromatase inhibitor

Trametinib
(Mekinist)

2016 - in combination with dabrafenib  for treating unresectable 
or metastatic melanoma in adults with a BRAF V600 mutation

Intervention Disease Recommendation Details

Pembrolizumab
(Keytruda)

 

NSCLC  

NSCLC

 

Melanoma

NSCLC  

Melanoma

Intervention Disease
Recommended

Status Recommendation Details

Nivolumab
(Opdivo)

Melanoma

NSCLC

 

Ipilimumab
(Yervoy) Melanoma

2017 - for use within the CDF as an option for treating locally 
advanced or metastatic nonsquamous NSCLC in adults after 
chemotherapy only if their tumours are PD-L1+ve and nivolumab 
is stopped at 2 years of uninterrupted treatment or earlier in the 
event of disease progression

2014 - for previously untreated advanced (unresectable or meta-
static) melanoma 

Intervention Disease
Recommended

Status Recommendation Details

Pemetrexed
disodium
(Alimta)

 
NSCLC

Necitumumab
(Portrazza)

 NSCLC
 

Ramucirumab
(Cyramza)

 NSCLC

•2017 – as maintenance treatment in locally advanced NSCLC 
other than predominantly squamous cell histology if disease has 
not progressed immediately following platinum -based 
chemotherapy, along with gemcitabine, paclitaxel or docetaxel
2016 - for maintenance treatment of locally advanced  
nonsquamous NSCLC when their disease has not progressed after 
four cycles of pemetrexed and cisplatin induction therapy, and 
ECOG performance status is 0 or 1 at the start of maintenance 
treatment

2016 - in combination with gemcitabine and cisplatin for locally 
advanced EGFR expressing squamous NSCLC that are 
chemotherapy-naïve
2016 - for locally advanced or metastatic NSCLC with disease 
progression after platinum-based chemotherapy

2018 - for use within the CDF for ROS1+ve advanced NSCLC

•

Intervention Disease
Recommended

Status Recommendation Details

Crizotinib
(Xalkori)

 NSCLC
•
•
•

Palbociclib
(Ibrance)

Breast 
cancer

 

Intervention Disease
Recommended

Status Recommendation Details

Nintedanib
(Vargatef) NSCLC

Afatinib
(Giotrif) NSCLC

Intervention Disease Recommendation Details

Fulvestrant
(Faslodex)

 Breast 
cancer

Osimertinib
(Tagrisso)

 NSCLC

Recommended
Status 

Intervention Disease Recommendation Details

Eribulin
(Halaven)

Breast 
cancer

Recommended
Status 

FIGURE 1: NSCLC (MANUFACTURERS’ BASE-CASE ICER UP TO 50,000)
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We analyzed ICER values for the submissions in individual diseases to see the variations within a disease and identify any 
disease specific insights.

For NSCLC, the ICER values ranged from £23,424  to £103,589 per QALY. Out of 20 submissions, 18 were recommended 
while 2 were not recommended. 
Figure 1 and 2 below presents the ICER values of the NSCLC submissions against different comparators.

*Base case 1: KM + exponential + projections based on KEYNOTE-001 for pembrolizumab vs. KM + exponential for docetaxel; 
Base case 2: KM + exponential for pembrolizumab and docetaxel

Two drugs were not recommended by NICE for NSCLC because: 

- Necitumumab + Gcis (ICER vs Direct comparison Gcis: £57,725; Indirect comparison Gcarbo: £59,031; Dcis: £63,982 and     
   Pcarbo: £116,344) was not recommended since ICER was high and it does not meet life-extending and end-of-life     
   treatment criteria

- Ramucirumab + Docetaxel (ICER vs Docetaxel:£194,919; Nintedanib + Docetaxel: £1,106,497) was not recommended   
   since ICER was high 
Nivolumab had base case ICER ≥ 1,00,000 and was still recommended since it was innovative, met life-extending and 
end-of-life treatment criteria, and had potential for being cost effective
Few drugs have ICER between 30,000 and 1,00,000 and have still been recommended by NICE due to reasons like 
innovative nature, meets life-extending and end-of-life treatment criteria and potential for cost effectiveness
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FIGURE 2: NSCLC (MANUFACTURERS’ BASE-CASE ICER > 50,000)

Note: In one case of Crizotinib and Afatinib ICER results were confidential so not shown in graph
DCis, docetaxel + cisplatin; GCarbo, gemcitabine + carboplatin; GCis, gemcitabine + cisplatin; PCarbo, paclitaxel + 
carboplatin

For Melanoma, the ICER values ranged from £1,458 to £104,069  per QALY. Out of 13 submissions, 12 were recommended 
while 1 was not recommended. 
Figure 3 and 4 below presents the ICER values of the Melanoma submissions against different comparators.
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FIGURE 3: MELANOMA (MANUFACTURERS’ BASE-CASE ICER UP TO 40,000)
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Cost per QALY threshold is an important parameter that NICE considers for its assessments. ICERs that are significantly 
higher than the standard £30,000 per QALY gained are accepted only in case of significant survival benefits in end-of-life 
conditions. Other factors such as disease severity, mutation status, innovative technology and epidemiology of a disease 
also play an important role in the decision
Main reason for a drug to be not recommended by NICE was ICER being substantially over the range and not cost-effective 
use of NHS resources

Abbreviations: ALK, anaplastic lymphoma kinase; BC; breast cancer; CDF, cancer dugs fund; ECOG, eastern cooperative 
oncology group; EGFR, epidermal growth factor receptor; ER, estrogen receptor;  HER2, human epidermal growth factor 
receptor 2; HR, hormone receptor; MBC, metastatic breast cancer; NHS, national health service; NSCLC, non-small cell lung 
cancer; OS, overall survival; PAS, patient access scheme;  PD-L1, programmed death-ligand 1; PFS, progression free survival

•

•

Out of the 10 submissions in breast cancer in the last 5 years, 8 were accepted and 2 were rejected.
The two drugs were not recommended by NICE due to the following reasons: 
- Eribulin (ICER vs capecitabine was £36,244 and £35,624 after 1 and 2  prior chemotherapies respectively) - Data was 
unclear about increment in OS and did not improve PFS; estimate of cost effectiveness was high 
- Fulvestrant (ICER vs Letrozole, Anastrozole and Tamoxifen was £29,991, £34,099 and £22,498 respectively) - Not consid-
ered as cost-effective use of NHS resources
Three drugs have  base case ICER ≥ 1,00,000 and have still been recommended by NICE due to:
- Pertuzumab + Trastuzumab + Docetaxel - Innovative, improves PFS and OS, available on CDF for several years
- Palbociclib  + Letrozole – Innovative; ICER falls within cost-effective range of NHS resources on using a more realistic cost 
for progressive disease and applying the discount agreed in PAS
- Trastuzumab emtansine - ICER for trastuzumab emtansine compared with trastuzumab, and capecitabine in the range 
considered cost effective if end-of-life criteria is applicable
Few drugs have ICER between 30,000 and 1,00,000 and still recommended due to reasons like innovative nature, and met 
end of life criteria
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FIGURE 4: MELANOMA (MANUFACTURERS’ BASE-CASE ICER > 40,000)
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Cobimetinib + vemurafenib (ICER vs vemurafenib and dabrafenib £150,514 and £209,942 respectively) was not 
recommended, since ICER was substantially over the range and was not considered as cost-effective use of NHS resources
Trametinib + Dabrafenib had base case ICER ≥ 1,00,000 and was still recommended since it was innovative, met 
life-extending and end-of-life treatment criteria, and was cost-effective use of NHS resources
Few drugs have ICER between 30,000 and 1,00,000 and have still been recommended due to reasons like innovative nature, 
meets life-extending and end-of-life treatment criteria
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INTERVENTIONS

Vemurafenib Pembrolizumab

Nivolumab Dabrafenib + Trametinib Talimogene laherparepvec Ipilimumab Nivolumab Pembrolizumab Nivolumab + Ipilimumab

Alectinib Nivolumab Nivolumab Crizotinib Pemetrexed + Best 
supportive care

Ceritinib ErlotinibPembrolizumab + 
Pemetrexed + 

platinum 
chemotherapy 

Atezolizumab

INTERVENTIONS

Pembrolizumab Ceritinib Pembrolizumab Osimertinib Crizotinib Nintedanib +  Docetaxel Pemetrexed

OBJECTIVE: Oncology is a major focus area for new drug development. In the UK, use of the 
drugs within the NHS is dependent up on the recommendation status from NICE. This study 
aims to analyze the trend in the last 5 years based on the incremental cost effectiveness ratios 
(ICERs) in terms of cost per QALY across submissions made to NICE.

METHODS: A comprehensive search was conducted using NICE technology appraisals for submissions 
on cancers in the last five years and submissions on non-haematological cancers were shortlisted. 
Indications with 10 or more submissions were considered for the analysis. Base case ICER and end 
of life criteria were used for the analysis.

RESULTS: Eighteen different types of non-haematological cancers were identified with 10 or more 
submissions for nonsmall cell lung cancer (NSCLC) (18/2), melanoma (12/1), and breast cancer (8/2) 
(recommended/not recommended). ICER for recommended submissions ranged from £1,458 to 
£104,069 for melanoma £17,297 to £167,236 for breast cancer and £23,424 to £103,589 per QALY 
gained for NSCLC respectively. ICER for not recommended submissions by NICE ranged from 
£22,498 to £36,244 for breast cancer and £1,106,497 to £57,725 for NSCLC. For melanoma, the 
single not recommended drug was compared to two comparators and the ICER ranged from 
£209,942 to £150,514 per QALY gained. Significant survival data (End-of-life criterion) was the main 
reason for approval of drugs with significantly high ICER across the three non-haematological cancers.
Other factors like disease severity, mutation status, innovative technology and epidemiology of the 
disease also play an important role.

CONCLUSION: Cost per QALY threshold is an important parameter considered by NICE during their 
assessment. ICERs significantly higher than the standard £30,000 per QALY gained are accepted in 
case of significant survival benefits in end of life conditions.

NICE considers cost-effectiveness of drugs as the most important criteria for reimbursement-related 
decision-making. It considers a threshold range of £20,000 to £30,000 per QALY gained as acceptable for 
reimbursement, unless end-of-life treatment is applied. It is the need of hour for pharma companies to 
know the reasons and conditions for reimbursement above this acceptable range by NICE.

In order to understand the reasons and conditions for reimbursement above the acceptable range by NICE, 
we analyzed the submissions in oncology in the last 5 years based on the  ICERs in terms of cost per QALY.

Search method: A comprehensive search was performed to identify the published NICE technology 
appraisals on cancer over the last 5 years. The search was conducted on 8 March 2019, on NICE’s official 
website (NICE.ORG.UK), by selecting cancer as a “disease area of interest”. We identified submissions on 
both haematological and non-haematological cancers and shortlisted the submissions on non-haemato-
logical cancer. 

Disease selection criteria: Out of 18 different types of solid cancer and 88 submissions, we selected diseas-
es that had 10 or more submissions over the last 5 years. Based on this criterion, we selected three major 
non-haematological cancers, i.e., NSCLC, melanoma and breast cancer having total 43 submissions 
(48.9% of total submissions).

There were 20, 13 and 10 submissions for NSCLC, melanoma and breast cancer respectively. Overall, Roche 
had the highest number of submissions (8) across the three diseases. Novartis had 7 submissions across the 
three diseases while Merck and Bristol-Myers Squibb have 6 submissions each. Eli Lilly and Pfizer are also 
quite active in these diseases with 4 submissions each.

The tables below summarizes the recommendations of NICE for the submissions by different 
companies:

Recommended
Status 

Disease

Melanoma

NSCLC

Breast 
cancer

Breast 
cancer

Melanoma

Recommended
Status 

Recent Cost per QALY Trends of Non-Haematological Cancers 
Assessment at NICE

FIGURE 5: BREAST CANCER (MANUFACTURERS’ BASE-CASE ICER)
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Pertuzumab + Trastuzumab 
+ Docetaxel

Palbociclib  
+ Letrozole

Ribociclib  
+ Letrozole

Trastuzumab 
emtansine 

Pertuzumab  + Trastuzumab 
+ Docetaxel

Everolimus 
+ Exemestane

Eribulin
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Intervention Disease Recommendation Details

Talimogene
laherparepvec

(Imlygic)

 
 Melanoma

Recommended
Status 

•

•

•
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96,437

11,028

*Vemurafenib
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For Breast cancer, the ICER values ranged from £17,297 to £167,236 per QALY. Out of 10 submissions, 8 were recommended 
while 2 were not recommended. 
Figure 5 below presents the ICER values of the breast cancer submissions against different comparators.

•

•

2018 - for treating locally advanced NSCLC in adults who have had 
chemotherapy (and targeted treatment if they have an EGFR or 
ALK+ve tumour) only if atezolizumab is stopped at 2 years of unin-
terrupted treatment or earlier if the disease advances

Breast 
cancer

NSCLC

NSCLC

Melanoma

Melanoma

NSCLC

Base case ICER of selected cancers

•

•

2018 - for untreated ALK+ve advanced NSCLC

2017 - for HER2+ve, unresectable, trastuzumab and taxane-treat-
ed locally advanced or MBC. Patients either received prior therapy 
for locally advanced/metastatic disease/developed disease recur-
rence during or within 6 months of completing adjuvant therapy

2016 - for the treatment of unresectable or metastatic melanoma 
in adults with BRAF V600 mutation

2015 - for treating unresectable or metastatic melanoma with a 
BRAF V600 mutation

2015 - for treating locally advanced or metastatic NSCLC that has 
progressed in people who have had non-targeted chemotherapy 
because of the delayed confirmation that their tumour is EGFR-TK 
mutation+ve or with unknown EGFR-TK mutation status and 
tumour is very likely to be EGFR-TK mutation+ve and the person's 
disease responds to the first two cycles of treatment with erlotinib 

•

•

•
•

2018 - for locally advanced/MBC in adults who have had only 
one chemotherapy regimen

2016 - for disease that progressed after at least two chemo-
therapy regimens for treating locally advanced/MBC

2019 - in combination with pemetrexed and platinum 
chemotherapy for use within the CDF for untreated, metastatic, 
non-squamous NSCLC in tumours with no EGFR or ALK+ve 
mutations and if pembrolizumab is stopped at 2 years of 
uninterrupted treatment or earlier if the disease progresses

2018 - for untreated PD-L1+ve metastatic NSCLC where tumours 
express PD-L1 (with at least a 50% tumour proportion score) and 
have no EGFR or ALK+ve mutations only if pembrolizumab is 
stopped at 2 years of uninterrupted treatment or earlier in the 
event of disease progression

2018 - for use within the CDF as adjuvant treatment of stage III 
melanoma with lymph node involvement in adults who have had 
complete resection 

2017 - for treating locally advanced PD-L1+ve NSCLC in adults who 
have had at least one chemotherapy (and targeted treatment if they 
have an EGFR or ALK+ve tumour) only if pembrolizumab is stopped 
at 2 years of uninterrupted treatment and there has been no 
documented disease progression
2015 - for treating ipilimumab-naïve advanced (unresectable or 
metastatic) melanoma
2015 - for treating advanced (unresectable or metastatic) 
melanoma in adults only after the disease has progressed with 
ipilimumab and for BRAF V600 mutation+ve disease a BRAF or MEK 
inhibitor

2019 - for use within the CDF for the adjuvant treatment of com-
pletely resected melanoma with lymph node involvement 
2016 - in combination with ipilimumab for treating advanced mela-
noma in adults
2016 - for treating advanced  melanoma in adults

2017 - for use within the CDF as an option to treat locally advanced 
or metastatic squamous NSCLC in adults after chemotherapy only if 
nivolumab is stopped at 2 years of uninterrupted treatment or earlier 
in the event of disease progression

Recommended
Status 

•

•

•

•

•
•

•

2016 - for previously treated or ALK+ve advanced NSCLC
2016 - for untreated ALK+ve  advanced NSCLC 

2018 - with an aromatase inhibitor for HR+ve, HER2-ve, locally 
advanced or MBC as initial endocrine-based therapy

2015 - in combination with docetaxel to treat locally advanced, 
metastatic or locally recurrent NSCLC of adenocarcinoma 
histology that has progressed after first-line chemotherapy

2014 - for treating locally advanced or metastatic NSCLC only if 
the tumour tests positive for EGFR-TK and patients are EGFR-TK 
inhibitor-naive 

2018 - for locally advanced or metastatic ER+ BC in endocrine 
therapy-naive postmenopausal women 

2016 - for use within the CDF for treating locally advanced or 
metastatic EGFR T790M+ NSCLC in adults whose disease 
progressed only after the first-line treatment with an EGFR 
tyrosine kinase inhibitor

2016 - for treating unresectable, regionally or distantly metastatic 
(stage IIIB, IIIC or IVM1a) melanoma that has not spread to 
bones, brain, lungs or other internal organs, only if the treatment 
with systemically administered immunotherapies is not suitable

*
*

*Treatment of physician's
choice 

 *Dabrafenib (BRAF +ve)*Ipilimumab (modified  Korn)

*
*

*

*Best 
supportive

care
(EGFR-TK -ve)

*Best 
supportive

care
(EGFR-TK
unknown)

*
**


