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The Scottish Medicines Consortium (SMC) has completed its assessment of the above product and 

advises NHS Boards and Area Drug and Therapeutic Committees (ADTCs) on its use in 

NHSScotland. The advice is summarised as follows: 

ADVICE: following a full submission assessed under the end of life and orphan equivalent 

medicine process 

pembrolizumab (Keytruda®) is accepted for restricted use within NHSScotland. 

Indication under review: in combination with chemotherapy, for the treatment of locally 

recurrent unresectable or metastatic triple-negative breast cancer in adults whose tumours 

express PD-L1 with a CPS ≥ 10 and who have not received prior chemotherapy for metastatic 

disease. 

SMC restriction: for use in combination with paclitaxel or nab-paclitaxel. Treatment with 

pembrolizumab is subject to a two-year clinical stopping rule. 

In one randomised, double-blind, phase III study, pembrolizumab plus chemotherapy 

significantly improved progression free survival and overall survival compared with 

chemotherapy alone. 

This advice applies only in the context of approved NHSScotland Patient Access Scheme 
(PAS) arrangements delivering the cost-effectiveness results upon which the decision was 
based, or PAS/ list prices that are equivalent or lower. 
 
This advice takes account of the views from a Patient and Clinician Engagement (PACE) 

meeting.  
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Indication 
In combination with chemotherapy, for the treatment of locally recurrent unresectable or 

metastatic triple-negative breast cancer in adults whose tumours express PD-L1 with a CPS ≥ 

10 and who have not received prior chemotherapy for metastatic disease.1 

Dosing Information 
The recommended dose of pembrolizumab in adults is either 200mg every 3 weeks or 400mg 

every 6 weeks administered as an intravenous (IV) infusion over 30 minutes. 

Patients should be treated with pembrolizumab until disease progression or unacceptable 

toxicity. Atypical responses (initial transient increase in tumour size or small new lesions 

within the first few months followed by tumour shrinkage) have been observed. It is 

recommended to continue treatment for clinically stable patients with initial evidence of 

disease progression until disease progression is confirmed. 

Patient selection for treatment with pembrolizumab based on the tumour expression of 

programmed death-ligand 1 (PD-L1) should be confirmed by a validated test. 

Treatment with pembrolizumab must be initiated and supervised by specialist physicians 

experienced in the treatment of cancer. 1 

Product availability date 
22 November 2021 

Pembrolizumab meets SMC orphan equivalent and end of life criteria. 

 

Summary of evidence on comparative efficacy 

 

Pembrolizumab is a humanised monoclonal antibody that blocks the interaction between 

programmed cell death-1 (PD-1) receptor and its ligands, PD-L1 and PD-L2. This results in the 

functional activity of the target lymphocytes being enhanced to facilitate immune-mediated anti-

tumour activity.1  

The submitting company has requested that SMC considers pembrolizumab when positioned for 

use in combination with nab-paclitaxel or paclitaxel. 

The evidence for pembrolizumab in the indication under review comes from one international, 

randomised, double-blind, phase III study, KEYNOTE-355. Eligible patients were adults with 

centrally confirmed triple-negative breast cancer (TNBC) as defined by American Society of Clinical 

Oncology–College of American Pathologists guidelines with measurable disease based on 

Response Evaluation Criteria in Solid Tumours (RECIST) 1.1 as determined by local radiology 

review. They had a previously untreated metastatic TNBC or locally recurrent inoperable breast 

cancer that could not be treated with curative intent. Patients who completed treatment for stage 

I–III breast cancer were eligible if at least 6 months had elapsed between completion of treatment 

with curative intent and the first documented local or distant disease recurrence. Patients who 
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received taxane, gemcitabine, or platinum agents in the (neo)adjuvant setting could be treated 

with the same class of chemotherapy (taxane or gemcitabine–carboplatin) if ≥12 months had 

elapsed between the completion of treatment with curative intent and the first documented local 

or distant disease recurrence. Patients had an Eastern Cooperative Oncology Group performance 

status score 0 or 1.2, 3 

Patients were randomised in a 2:1 ratio to receive pembrolizumab via IV infusion (200mg day 1 of 

every 3-week cycle) plus chemotherapy (n=562) or placebo plus chemotherapy (n=281). Un-

blinded chemotherapy was chosen before randomisation by the treating physician between nab-

paclitaxel (100mg/m2 on days 1, 8 and 15 of each 28-day cycle), paclitaxel (90mg/m2 on days 1, 8 

and 15 of each 28-day cycle) or gemcitabine-carboplatin (gemcitabine: 1,000mg/m2; carboplatin: 

area under curve [AUC]2 on days 1 and 8 of each 21-day cycle). Treatment was to continue until 

confirmation of disease progression or cessation of study treatment; pembrolizumab could be 

administered for up to 35 cycles. Randomisation was stratified according to chemotherapy 

(paclitaxel or nab-paclitaxel versus gemcitabine-carboplatin), tumour PD-L1 status (combined 

positive score [CPS] ≥1 versus CPS <1), and prior treatment with same class of chemotherapy in 

the (neo)adjuvant setting (yes versus no).2, 3 

The co-primary outcomes were progression free survival (PFS), defined as the time from 

randomisation to the first documented disease progression as measured by a blinded central 

imaging vendor (BCIV) per RECIST 1.1 or death due to any cause, whichever occurred first; and 

overall survival defined as the time from randomisation to death due to any cause. A pre-specified 

multiplicity strategy was used; at the interim analysis 2 (IA2), final testing for PFS was done first in 

patients with CPS ≥10, then in patients with CPS ≥1, and lastly in the ITT population; and at the 

final overall survival analysis, testing for overall survival was done in the same order.2, 3 

At the final PFS analysis (IA2), pembrolizumab plus chemotherapy was associated with a statistical 

significant improvement in PFS versus placebo plus chemotherapy in the subpopulation with CPS 

≥10. At the final overall survival analysis, pembrolizumab plus chemotherapy was also associated 

with a statistical significant improvement in overall survival versus placebo plus chemotherapy in 

the CPS ≥10 subpopulation. Descriptive results for the secondary outcomes of objective response 

rate (ORR) and duration of response (DOR), based on RECIST 1.1 as assessed by a BCIV, are 

supportive. Results are summarised in table 1 below.2-4 

Table 1: Efficacy results from KEYNOTE-355 for the subpopulation with tumours that express PD-
L1 with a CPS ≥10.2-4 

 

Pembrolizumab 
+ 

chemotherapy 
(n=220) 

Placebo + 
chemotherapy 

(n=103) 

Pembrolizumab 
+ chemotherapy 

(n=220) 

Placebo + 
chemotherapy 

(n=103) 

Data cut-off date 
IA2 (Final PFS analysis) 

11 December 2019 
Final overall survival analysis 

15 June 2021 

Overall survival 

Median duration of 
follow-up, months 

19.2 20.2 

Number of deaths 121 71 155 84 
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Median overall 
survival, months  

23.0 16.1 23.0 16.1 

HR (95% CI) 0.69 (0.51 to 0.93) 0.73 (0.55 to 0.95) 

p-value  p=0.0066a p=0.0093b 

KM estimate at 12 
months 

70% 64% 71% 64% 

KM estimate at 24 
months 

49% 32% 48% 34% 

PFS assessed by BCIV (RECIST v1.1 criteria) 

Patients with event, 
n 

136 79 144 81 

Median PFS, months 9.7 5.6 9.7 5.6 

Stratified HR (95% 
CI) 

0.65 (0.49 to 0.86) 0.66 (0.50 to 0.88) c 

p-value p=0.0012 - 

KM estimate at 12 
months 

39% 23% 39% 23% 

Response outcomesc 

ORR, % 53% 40% 53% 41% 

Median DOR, 
months 

19.3 7.3 12.8 7.3 

Abbreviations: BCIV, blinded central imaging vendor; CI, confidence interval; CPS, combined positive score; DOR, 
duration of response; HR: hazard ratio; IA2, interim analysis 2; KM, Kaplan Meier; ORR, objective response rate; PFS, 
progression free survival; RECIST v1.1, Response Evaluation Criteria in Solid Tumours Version 1.1. 
a The observed p-value of p=0.0066 did not cross the pre-specified efficacy boundary at IA2 (the multiplicity adjusted, 
one-sided nominal alpha level was 0.00472). 
b The observed p-value of p=0.0093 successfully crossed the pre-specified efficacy boundary at the FA (the multiplicity 
adjusted, one-sided nominal alpha level was 0.0113). 
c Descriptive only. 

 

The submitting company provided evidence relevant to the proposed positioning, in patients with 

tumours that express PD-L1 CPS ≥10 and who received pembrolizumab or placebo in combination 

with paclitaxel or nab-paclitaxel. These data informed the economic case. Of the 323 patients 

randomised in KEYNOTE-355 with CPS ≥10, 30% (n=97) received nab-paclitaxel and 14% (n=44) 

received paclitaxel. The treatment effect of pembrolizumab in patients who received nab-

paclitaxel or paclitaxel (CPS ≥10) appeared greater (overall survival HR = 0.54 [95% CI: 0.36 to 

0.82]; [data-cut-off date 15 June 2021]). 5, 6 

Health Related Quality of Life (HRQoL) was assessed using the European Organization for Research 

and Treatment of Cancer (EORTC) Quality of Life Questionnaire Core 30 (EORTC QLQ-C30), EORTC 

Breast Cancer–Specific Quality of Life Questionnaire (EORTC QLQ-BR23) and the EuroQol-5 

Dimension Questionnaire (EQ-5D). Overall, these HRQoL measures did not detect any relevant 

differences between treatment groups.2, 3 

The submitting company performed a network meta-analysis (NMA) using a fixed-effect model to 

compare pembrolizumab in combination with a taxane (paclitaxel or nab-paclitaxel) against 

atezolizumab in combination with nab-paclitaxel in patients with locally recurrent inoperable or 

metastatic TNBC with CPS ≥10. Outcomes were PFS as assessed by investigator and overall 

survival. The two included studies were KEYNOTE-355 and IMpassion130 by Rugo et al 20207 
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reporting results of a post-hoc analysis in the subgroup of patients with CPS ≥10. The submitting 

company assumed equivalent efficacy for paclitaxel and nab-paclitaxel and pooled HRs from 

KEYNOTE-355 in patients who were pre-assigned to paclitaxel or nab-paclitaxel were used. The 

HRs for the comparison of pembrolizumab combination against atezolizumab combination were 

below one (numerically favouring pembrolizumab combination) but the 95% credible intervals 

(Crls) of these crossed one, suggesting no evidence of a difference.  

Other data were also assessed but remain confidential.* 

 

Summary of evidence on comparative safety 

 

The pattern of observed adverse events (AEs) was considered consistent with chemotherapy-

related toxicities and the known safety profile of pembrolizumab. The tolerability of the 

pembrolizumab plus chemotherapy appeared to be worse in the oldest group of patients.2 

At the latest data cut-off 15 June 2021, the median duration on treatment in the pembrolizumab 

plus chemotherapy group was 26.4 weeks and in the placebo plus chemotherapy group was 23.1 

weeks. Any treatment-emergent AE was reported by 99% (554/562) of patients in the 

pembrolizumab plus chemotherapy group and 98% (276/281) in the placebo plus chemotherapy 

group and these were considered treatment-related in 96% and 95% respectively. In the 

pembrolizumab plus chemotherapy and placebo plus chemotherapy groups respectively, patients 

reporting a grade 3 to 5 treatment-related AE were 68% versus 67%, patients with a reported 

serious AE were 30% versus 24%, patients with a pembrolizumab/placebo dose modification due 

to AEs were 56% versus 47%, and the proportion of AEs that led to discontinuation of any drug 

were 20% versus 14%.2 

The most frequently reported treatment-related AEs of any grade with an incidence ≥20% in any 

group were in the pembrolizumab plus chemotherapy group versus the placebo plus 

chemotherapy group, respectively: anaemia (49% versus 46%), neutropenia (41% versus 38%), 

nausea (39% versus 41%), alopecia (33% versus 33%), fatigue (29% versus 30%), neutrophil count 

decreased (22% versus 26%) and alanine aminotransferase increased (20% versus 16%).2 

Summary of clinical effectiveness issues 

 

Breast cancer is the most common cancer and the leading cause of cancer mortality in women. 

Accounting for 15% to 20% of all breast cancers, TNBC is more frequent in younger patients and is 

associated with higher tumour grade, a higher risk of distant disease recurrence, earlier 

recurrence peak within 1 to 3 years after diagnosis, higher rates of visceral and central nervous 

system metastases, and poorer survival than other breast cancer subtypes. PD-L1 positivity has 

been reported in 20% to 60% of breast cancers and the latest European Society for Medical 

Oncology (ESMO) guidelines recommend for PD-L1 positive TNBC to use chemotherapy with an 

immune checkpoint inhibitor, as first line. 2, 8 Atezolizumab was accepted for use with NHS 

Scotland in combination with nab-paclitaxel for the treatment of adult patients with unresectable 

locally advanced or metastatic TNBC whose tumours have PD-L1 expression ≥1% and who have 

https://www.scottishmedicines.org.uk/media/3572/20180710-release-of-company-data.pdf
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not received prior chemotherapy for metastatic disease (SMC2267). Pembrolizumab meets SMC 

orphan equivalent and end of life criteria for this indication. 

The submitting company requested that SMC considers pembrolizumab for use in combination 

with nab-paclitaxel or paclitaxel only, and as per the licensed indication patients also have to have 

tumours that express PD-L1 with CPS ≥10. In KEYNOTE-355, patients with CPS ≥10 only accounted 

for 38% (323/847) of the total study population; and the subgroup of patients treated with a 

taxane (paclitaxel or nab-paclitaxel) in the CPS ≥10 subpopulation only accounted for 17% 

(143/847) of the total study population. The study was not powered to detect statistical 

differences in treatment effects in this subgroup, therefore results are uncertain and should be 

interpreted with caution. The submitting company justified the proposed positioning based on 

clinical expert opinion received; gemcitabine plus carboplatin is not believed to be widely used so 

the taxane specific subgroup data better represent the decision problem in Scotland. KEYNOTE-

355 analysis by type of chemotherapy showed a greater benefit for overall survival and PFS when 

pembrolizumab was combined with a taxane. Clinical experts consulted by SMC considered the 

submitting company’s proposed positioning appropriate. 

In KEYNOTE-355, in the CPS ≥10 subgroup, treatment with pembrolizumab plus chemotherapy was 

associated at the IA2 with a statistically significant improvement in PFS with a median gain of 

approximately 4 months over chemotherapy, and at the FA with a statistically significant 

improvement in overall survival of approximately 7 months over chemotherapy. Improvements 

with pembrolizumab seemed greater in patients who received nab-paclitaxel or paclitaxel. 

Secondary outcomes were also supportive.2 However, patients were to be treated with 

pembrolizumab for up to 2 years, and, at the FA, median duration of follow-up was <2 years; so 

the long-term benefit of adding pembrolizumab to chemotherapy is uncertain. 

The submitting company consider the relevant comparators to be paclitaxel and atezolizumab plus 

nab-paclitaxel. Clinical experts consulted by SMC suggested that pembrolizumab plus 

chemotherapy might be used in place of standard chemotherapy alone (mainly paclitaxel), but 

they also noted that atezolizumab plus nab-paclitaxel is the preferred treatment in PD-L1 positive 

(as per SP142 assay) patients, which suggest that both paclitaxel and atezolizumab plus nab-

paclitaxel are the most relevant comparators. The submitting company noted that the PD-L1 

positivity overlap between the two PD-L1 assays, which were used in the key studies for 

atezolizumab combination (SP142) and pembrolizumab combination (22C3), was limited and 

uncertain (it was estimated that only 36% of patients had a CPS ≥10 according to the SP142 assay 

and were also PD-L1 positive with PD-L1-stained immune cells ≥1% of the tumour area by 22C3 

assay)7; therefore atezolizumab combination was considered by the submitting company as a 

secondary comparator. Clinical experts noted that due to the differences in PD-L1 assays, there 

may be a small number of patients who could benefit from pembrolizumab despite being ineligible 

for atezolizumab.  

Because there are no direct comparative data with atezolizumab plus nab-paclitaxel, the 

submitting company performed an NMA comparing pembrolizumab with atezolizumab plus nab-

paclitaxel. However, there were a number of limitations that affected the validity of the NMA’s 

results. The use of a subgroup of the KEYNOTE-355 study and estimates from a post hoc analysis of 

the IMpassion130 study extracted from an abstract, although relevant, likely pose biases to the 
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internal validity of this NMA. No baseline characteristics were available for the CPS ≥10 subgroup 

from IMpassion130, limiting the assessment of clinical heterogeneity; but it is considered that 

there was a high level of clinical and methodological heterogeneity (including differences in PD-L1 

ascertainment [antibodies, assays and scoring algorithms]) across the included studies. The use of 

fixed effects is likely to have produced unduly narrow credible intervals; a random effects model 

would have been preferred. The submitting company noted that random effects results could not 

be generated, because a single study informed each of the comparisons. The statistician consulted 

by SMC noted that using a random effect model assuming a plausible prior distribution for the 

between study variation would have been possible, though this would widen the CrIs making the 

results more uncertain. The 95% Crls of all HRs crossed one indicating no evidence of benefit for 

pembrolizumab plus paclitaxel/nab-paclitaxel versus atezolizumab plus nab-paclitaxel. Results of 

the sensitivity analysis that only used nab-paclitaxel as common comparator showed numerical 

benefit in favour of pembrolizumab combination; however, obtained HRs were higher (CrIs also 

included one). Safety and health-related quality of life outcomes were not included. Due to these 

limitations, the NMA conclusions are uncertain. The NMA results were used in the base case 

analysis of the economic evaluation but due to the acknowledged NMA limitations, atezolizumab 

plus nab-paclitaxel was only considered by the submitting as a secondary comparator despite its 

relevance.  

Clinical experts consulted by SMC suggested that there may be service implications as PD-L1 

testing for the CPS score is not routinely conducted in breast cancer, and cost implications would 

be significant if all patients are tested with both SP142 (for atezolizumab) and 22C3 (for 

pembrolizumab) tests. Scottish Pathology Network (SPAN) experts noted that the current 

understanding is that the two antibody clones (SP142 and 22C3) are not similar enough to give the 

same diagnostic outcome and a two-step testing strategy might be introduced, where one 

antibody clone is initially tested and depending on the outcome, the patient sample is re-tested 

with the other antibody clone (for example, the patient is initially tested for the 22C3 clone and if 

the sample does not meet the CPS score threshold the sample is then tested using the SP142 

clone). 

Companion diagnostic required: contact local laboratory for information. 

Patient and clinician engagement (PACE) 

 
A patient and clinician engagement (PACE) meeting with patient group representatives and clinical 

specialists was held to consider the added value of pembrolizumab, as an orphan equivalent and 

end of life medicine, in the context of treatments currently available in NHSScotland.  

The key points expressed by the group were: 

 Triple negative breast cancer is often more aggressive and harder to treat than other types 

of breast cancer, resulting in poorer outcomes (including very poor survival). Patients’ 

physical and mental health are hugely affected. There are also major implications for 

families. It disproportionately affects young women, who may not be able to care for their 

children (or older relatives) and fear of missing out on key moments with them.  
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 There is no cure and treatment options are very limited. There is a clear unmet need for 

additional treatments to delay disease progression and improve survival, which would 

significantly improve patients’ quality of life. 

 Pembrolizumab in combination with a known chemotherapy could significantly delay 

disease progression and increase overall survival, leading to vital quality of life 

improvements. It could offer patients and their carers/families hope. It could help patients 

have quality time with their loved ones, allow them to care for their children/older 

relatives and live independently for longer.  

 Pembrolizumab combination could be a useful treatment option for some patients that 

currently may not be eligible for atezolizumab combination. 

 Pembrolizumab is widely used for other indications; there is good experience in delivering 

it and dealing with its toxicities. The service implications are predictable and expected to 

be minimal. 

Additional Patient and Carer Involvement 

We received patient group submissions from Breast Cancer Now and METUPUK. Breast Cancer 

Now is a registered charity and METUPUK is a charitable incorporated organisation. Breast Cancer 

Now has received 2.4% pharmaceutical company funding in the past two years, with none from 

the submitting company. METUPUK has not received any pharmaceutical company funding in the 

past two years Representatives from both organisations participated in the PACE meeting. The key 

points of their submissions have been included in the full PACE statement considered by SMC. 

Summary of comparative health economic evidence 

 

The company submitted a cost-utility analysis for the use of pembrolizumab in combination with 

taxanes, compared with taxanes alone, for the treatment of locally advanced inoperable or 

metastatic TNBC in the PD-L1 positive CPS ≥10 score patients. The choice of taxane combination 

for the intervention arm is paclitaxel (34%) or nab-paclitaxel (66%), while the comparator is 

assumed to be paclitaxel alone; what the company proposes is reflective of the primary choice of a 

chemotherapy in the Scottish setting. A secondary analysis is also presented comparing 

pembrolizumab plus taxanes against atezolizumab in combination with nab-paclitaxel. This is 

proposed as secondary given atezolizumab has only recently been accepted in Scotland, has 

limited potential for population overlap (36%) given different PD-L1 assay testing, due to the lack 

of clinical data directly comparing against pembrolizumab and due to the NMA limitations and 

associated uncertainty as a result of the limited population overlap. The primary analysis 

(pembrolizumab plus taxanes versus taxanes) is based on a population identified via the 22C3 

assay device and algorithm. As stated previously, SMC clinical experts generally agree that 

paclitaxel alone and atezolizumab in combination with nab-paclitaxel (for those with positive PD-

L1 status using SP142 assay), are the two most relevant treatments for this patient population.  

A partitioned survival model was used to model clinical and cost outcomes over a 35-year time 

horizon (effectively a lifetime analysis given mean age of 53 years at start of the model). A typical 
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three state oncology model was used comprising; “progression-free survival (PFS)”, “post-

progression survival (PPS)”, and “death”, run in cycles of seven days. All patients begin in the PFS 

health state. At the end of each seven-day cycle, a patient can either remain in this state, or 

transition to the PPS health state or death. Once in the PPS health state, patients can either 

remain in this state or transition to death. Patients cannot transition to an improved health state. 

For both the PFS and PPS health states, a specific cost and quality-of-life weight is assigned. 

Cumulative costs and quality adjusted life years (QALYs) are summed over the model time horizon. 

No costs or QALYs are accrued in the “death” state.  

For the primary analysis, the KEYNOTE-355 study3 was the key source of data to inform the model 

including data on: treatment effects (overall survival, PFS), time on treatment and dose intensity 

for treatment costs, health utilities, adverse events and frequency of subsequent treatments. The 

treatment effects for the model are derived from the taxane specific subgroup analysis of patients 

with CPS ≥10 within KEYNOTE-355; a substantial reduction in sample size from the full trial. For the 

taxane specific subgroups, the intervention arm consisted of pembrolizumab plus paclitaxel (n=33 

patients) and pembrolizumab plus nab-paclitaxel (n=63 patients); and in the comparator arm 

paclitaxel (n=11 patients) and nab-paclitaxel (n=36 patients). Parametric survival curves were 

fitted to patient-level data on both overall survival and PFS from these taxanes specific subgroup 

of CPS ≥10.  

To estimate overall survival, a fully parametric log-normal curve was fitted to the Kaplan Meier 

(KM) data for pembrolizumab combination intervention, and a fully parametric log-logistic curve 

was fitted for the taxanes comparator. To estimate PFS, a piecewise parametric modelling 

approach was undertaken for both treatment and comparator groups. The KM data were utilised 

for the first nine weeks, followed by a Weibull curve for pembrolizumab combination, and a log-

logistic curve for taxanes. Pembrolizumab was administered for a maximum for 35 cycles 

(approximately 24 months) in the model, in line with KEYNOTE-355 accounting for a 2 year 

stopping rule. However, chemotherapy could continue beyond this point if the patient were 

continuing to receive benefit. No waning effect on overall survival was assumed in the model.  

Time on Treatment (ToT) data from the taxanes specific subgroup were also used to fit parametric 

survival curves to estimate treatment costs for each arm. In the intervention group, parametric 

curves were fitted to aggregate data for pembrolizumab and taxanes and beyond two years, ToT 

and discontinuations would only include patients continuing to receive chemotherapy. For the 

secondary analysis (pembrolizumab plus taxanes compared to atezolizumab plus nab-paclitaxel), 

efficacy data on overall survival and PFS were derived from a fixed-effects NMA. As described in 

more detail in the ‘Clinical Effectiveness’ section, the resultant CrIs of the HRs for both PFS and 

overall survival cross 1, indicating that while pembrolizumab plus taxanes was numerically 

superior, no statistically meaningful difference could be concluded.  

Health-related quality of life data was assessed by the EQ-5D-3L, derived from the KEYNOTE-355 

CPS≥10 study subgroup. Two different approaches were explored to model utility. The “disease 

progression” approach applied a single mean EQ-5D-3L health utility value to the ‘progression 

free’ state (EQ-5D-3L scores collected at all visits before disease progression date) and ‘post 

progression’ state (EQ-5D-3L scores collected at all visits after disease progression date). Health 

utilities values were pooled across treatment groups. In this approach, utilities were also split by 
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treatment group. The second approach, adopted as the base case, was the “time to death” 

approach. In this analysis, health utilities are estimated for discrete categories based on the 

number of days until death (e.g. 360 days until death, 90 days until death, etc.). Health utilities 

were pooled across treatment groups. No mapping of health utilities was required. An age-related 

disutility was applied. The impact of all grade 3+ adverse events from KEYNOTE-355 full study 

dataset were including using a covariate for adverse event status in the “progression free” health 

state. Three additional adverse events deemed to be clinically relevant were also included (colitis, 

diarrhoea grade 2+, and pneumonitis grade 3+). The adverse event profile for each treatment 

group is used to estimate a QALY decrement, which is applied in the first cycle of the health 

economic model.  

Costs were presented for price year 2020/21. Resource use data were obtained from KEYNOTE-

355 including: medicine acquisition, dosing, and administration costs of pembrolizumab and 

combination chemotherapy (paclitaxel and nab-paclitaxel). The costs of drug administration, 

subsequent treatments (chemotherapies), diagnosis, ongoing disease management, adverse event 

management, the cost per test of PD-L1 testing, and pre-medications for chemotherapy were 

obtained from a literature review. Unit costs were obtained from NHS reference Costs, PSSRU, 

BNF, MIMS, eMIT, and published literature. 

A Patient Access Scheme (PAS) was submitted by the company and assessed by the Patient Access 

Scheme Assessment Group (PASAG) as acceptable for implementation in NHS Scotland. Under the 

PAS, a discount was offered on the list price of pembrolizumab. A confidential PAS is also in place 

for nab-paclitaxel and atezolizumab. 

The results presented below include the PAS for pembrolizumab but do not take account of the 

PAS for nab-paclitaxel or atezolizumab. However, the PAS prices were considered in the results 

used for decision-making. SMC is unable to present the results provided by the company which 

used an estimate of the PAS price for nab-paclitaxel or atezolizumab due to commercial 

confidentiality and competition law issues. 

Table 2: Primary and secondary analysis: Base case results (with pembrolizumab PAS) 

Intervention  ICER (with pembrolizumab PAS, list prices for all other medicines) 

 Primary analysis (taxanes 
comparator) 

Secondary analysis (atezolizumab 
plus nab-paclitaxel comparator) 

  Cost per QALY gained  
Pembrolizumab + taxanes versus 
comparator 

£38,895  dominant 

Abbreviations: ICER, incremental cost-effectiveness ratio; QALYs, quality adjusted life years. 

For the primary analysis a range of deterministic sensitivity analyses were undertaken followed by 

numerous scenario analyses conducted to test how changes in assumptions and data sources 

impact model results. Table 3 presents selected scenario analyses for the primary analysis.  
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Table 3: Primary analysis vs taxanes- selected sensitivity and scenario analyses results: with 
pembrolizumab PAS  
    ICER  

0  Base case  £35,948 

1  OS for pembrolizumab + taxanes: full exponential (2nd best curve) £51,004 

2  PFS for pembrolizumab + taxanes: KM to week 9+ Log-logistic (2nd best 
curve) 

£35,969 

3  PFS for taxanes: KM up to week 9+ Generalised Gamma (2nd best curve)  £35,925 

4  Treatment waning, remove OS benefit after 5 years £40,755 

5  Combined 2nd best OS & PFS curves for pembrolizumab + taxanes and 
taxanes 

£48,988 

6  Combined 2nd best OS & PFS curves for pembrolizumab + taxanes and 
taxanes  
+ treatment waning 

£48,538 

7 Using “progression status” approach to estimate utilities, and AE by 
treatment arm 

£36,487 

8 Requested: KM for 25 weeks + exponential for OS for pembrolizumab + 
taxanes 

£52,454 

9  Requested: Efficacy and cost data specific to paclitaxel alone for 

comparator (n=11) 
£28,153 

Abbreviations: AE, adverse event; ICER, incremental cost-effectiveness ratio; KM, Kaplan Meier; OS, overall survival; 

PFS, progression free survival. 

A range of one way sensitivity analyses of pembrolizumab plus taxanes compared with taxanes 

alone were undertaken, exploring alternative baseline characteristics, time horizon, discounting, 

costs, time on treatment methods, health utility method, AE cost and AE-related disutility and 

parametric curves for overall survival and PFS. Alternative parametric survival curves for overall 

survival and ToT had the greatest impact on the model incremental cost-effectiveness ratio (ICER). 

Most parameters had a small-to-moderate effect on the ICER (less than £10,000 

increase/decrease). A range of scenario analyses were also performed, including: alternative 

parametric survival curves for overall survival and PFS, waning of treatment effect and alternative 

health utility methodologies. Using a full exponential curve for overall survival in the intervention 

group had the greatest impact by increasing the ICER substantially. Removing the treatment effect 

on overall survival at 5 years to account for waning substantially increased the ICER. Table 4 

presents selected scenario analyses for the secondary analysis.  
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Table 4: Secondary analysis vs atezolizumab plus nab-paclitaxel - selected sensitivity and 
scenario analyses results 

    ICER List price all 
medicines 

0  Base case  dominant 

1  OS for pembrolizumab + taxanes: full exponential (2nd best curve) dominant 

2 Max treatment duration equal in both arms dominant 

Abbreviations: ICER, incremental cost-effectiveness ratio; NMA, network meta-analysis; OS, overall survival; PAS, 

Patient Access Scheme; PFS, progression free survival. 

Key weaknesses:  

 For the primary analysis, key efficacy (overall survival and PFS) data are obtained from the 

KEYNOTE-355 taxanes subgroups, which were not pre-specified subgroups and have very small 

sample sizes, giving rise to considerable uncertainty in the PFS and overall survival estimates. 

 The composition of taxanes is based upon KEYNOTE-355. The intervention group is comprised 

of pembrolizumab plus paclitaxel (34%) or nab-paclitaxel (66%), and in the model both costs 

and effects from these combinations are applied. The comparator arm, which is defined as 

paclitaxel alone as relevant to Scottish setting, is composed of paclitaxel (23.4%) and nab-

paclitaxel (76.6%), applying the combination efficacy from KEYNOTE-355, yet applying only the 

cost of paclitaxel. The company explain there is no evidence in the clinical literature to suggest 

that survival profiles between nab-paclitaxel and paclitaxel differ. A scenario was requested to 

base both cost and efficacy evidence on paclitaxel alone as detailed in table 3. The number of 

patients informing the results specific to paclitaxel from KEYNOTE-355 are very small (n=11), 

and this subgroup (pembrolizumab + paclitaxel versus paclitaxel alone) performed numerically 

better than pembrolizumab + nab-paclitaxel versus nab-paclitaxel alone. Therefore, this 

scenario improves the ICER. We agree with the company that this is reliant on a very small 

subset of patients to estimate the cost-effectiveness and is highly uncertain, yet highlights that 

the base case analysis is also based upon highly uncertain overall survival estimates.  

 There remains uncertainty regarding the most appropriate choice of parametric survival curve. 

The scenario analyses showed that alternative assumptions have a large impact on the ICER 

results. Notably, an exponential distribution for overall survival, which rated best on average 

across the statistical goodness of fit tests and substantially raised the base case ICER. The 

company maintain that the exponential distribution is inappropriate, despite its good fit to KM 

data.  

 Treatment effect on overall survival from pembrolizumab is assumed to last for a patient’s 

lifetime in the base case model. Scenario analyses showed that this had a large impact on the 

ICER results. An additional scenario analysis exploring treatment waning effect at 2 years was 

requested, assuming stopping rule at 2 years. The company did not undertake this scenario 

explaining that throughout KEYNOTE-355 follow-up, the study data shows an overall survival 

benefit beyond the 2 year timepoint. However, the median duration of follow-up at the time 

of data-cut off in KEYNOTE-355 was 23.2 months and 16.1 months for intervention and 

comparator arms. 
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 The secondary analysis (pembrolizumab plus taxanes with atezolizumab combination) is based 

on an indirect treatment comparison which has a number of limitations. Given the difference 

in populations from which the trials in the network obtained their treatment effects, a random 

effects model would have been more appropriate to address heterogeneity and was 

requested. The company did not provide results from a random effect model, citing data 

limitations and that it would only further increase uncertainty. No probabilistic analyses were 

provided in the submission for this secondary analysis.  

 Base case results for the secondary analysis show a discounted life year gain of 1.2 and QALY 

gain in favour of pembrolizumab. Given the uncertainty from the NMA and findings with 

credible intervals which cross HR=1 (no benefit in PFS and overall survival from the fixed effect 

NMA), the life year gains for the pembrolizumab arm lack face validity. Therefore, there is 

substantial uncertainty in this analysis and the deterministic and scenario results presented do 

not reflect the level of uncertainty within the model. SMC considered that results from a cost-

minimisation analysis of pembrolizumab plus taxanes compared with atezolizumab plus nab-

paclitaxel would have been helpful. This analysis was subsequently provided by the company 

and showed the assumptions made regarding the treatment duration of atezolizumab were 

key to determining whether pembrolizumab could be considered cost-saving. The SMC 

preferred approach which made assumptions more in line with Scottish practice, was not cost-

minimising. 

 Regarding PD-L1 testing, it is unclear how the choice would be made regarding suitability 

between pembrolizumab and atezolizumab. Clinical experts have indicated that the 

implementation of pembrolizumab testing using the 22C3 assay would require additional set-

up costs, which have not been included in the economic analysis. Some experts have 

suggested double testing may lead to significant costs. Scottish Pathology Network (SPAN) 

experts suggested that a two-step testing strategy might be introduced. 

The Committee also considered the benefits of pembrolizumab in the context of the SMC decision 

modifiers that can be applied when encountering high cost-effectiveness ratios and agreed that 

the criterion for a substantial improvement in life expectancy in the patient population targeted in 

the submission was satisfied. In addition, as pembrolizumab is an orphan medicine, SMC can 

accept greater uncertainty in the economic case.  

 

After considering all the available evidence and the output from the PACE process, and after 

application of the appropriate SMC modifiers, the Committee accepted pembrolizumab for 

restricted use in NHSScotland. 

 

Other data were also assessed but remain confidential.* 

  

https://www.scottishmedicines.org.uk/media/3572/20180710-release-of-company-data.pdf
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Additional information: guidelines and protocols 

 

The 2013 Scottish Intercollegiate Guidelines Network (SIGN) guidelines for the treatment of breast 

cancer does not have any recommendations for treatment of TNBC and highlights the efficacy of 

chemotherapy regimens for patient with TNBC as a research recommendation.9 

The ESMO published practice guidelines for the diagnosis, stating and treatment of patients with 

metastatic breast cancer.8 This guidance states for PD-L1 positive TNBC the preferred option is 

chemotherapy with an immune checkpoint inhibitor. More specifically, 

 In case of PD-L1 immune cell positivity (Ventana SP142), atezolizumab plus nab-paclitaxel 

where the DFI is ≥12 months in countries where this indication is approved 

 In case of CPS ≥10, pembrolizumab plus paclitaxel, nab-paclitaxel or gemcitabine-carboplatin 

where the DFI is ≥6 months. 

Additional information: comparators 

 

Paclitaxel, and atezolizumab in combination with nab-paclitaxel. 

 

Additional information: list price of medicine under review 

 

Medicine Dose Regimen Cost per cycle (£) 

pembrolizumab 200mg IV every 3 weeks or 400mg IV every 6 weeks 5,260 

Costs from BNF online on 13 May 2022. Costs do not take patient access schemes into consideration. 

 

Additional information: budget impact 

 

The submitting company estimated there would be 59 patients eligible for treatment with 

pembrolizumab in year 1 rising to 64 in year 5, to which confidential uptake rates were applied.  

SMC is unable to publish the with PAS budget impact due to commercial in confidence issues. A 

budget impact template is provided in confidence to NHS health boards to enable them to 

estimate the predicted budget with the PAS. This template does not incorporate any PAS discounts 

associated with comparator medicines. 

 

Other data were also assessed but remain confidential.* 

 

https://www.scottishmedicines.org.uk/media/3572/20180710-release-of-company-data.pdf
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This assessment is based on data submitted by the applicant company up to and including  

17 June 2022. 

*Agreement between the Association of the British Pharmaceutical Industry (ABPI) and the SMC on 

guidelines for the release of company data into the public domain during a health technology 

appraisal:https://www.scottishmedicines.org.uk/about-us/policies-publications/ 

Medicine prices are those available at the time the papers were issued to SMC for consideration. 

SMC is aware that for some hospital-only products national or local contracts may be in place for 

comparator products that can significantly reduce the acquisition cost to Health Boards. These 

contract prices are commercial in confidence and cannot be put in the public domain, including via 

the SMC Detailed Advice Document. Area Drug and Therapeutics Committees and NHS Boards are 

therefore asked to consider contract pricing when reviewing advice on medicines accepted by 

SMC. 

Patient access schemes: A patient access scheme is a scheme proposed by a pharmaceutical 

company in order to improve the cost-effectiveness of a medicine and enable patients to receive 

access to cost-effective innovative medicines. A Patient Access Scheme Assessment Group 

(PASAG), established under the auspices of NHS National Services Scotland reviews and advises 

http://www.medicines.org.uk/emc/
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)32531-9/fulltext
https://www.nice.org.uk/guidance/indevelopment/gid-ta10417
https://www.scottishmedicines.org.uk/media/3572/20180710-release-of-company-data.pdf
https://www.scottishmedicines.org.uk/media/3572/20180710-release-of-company-data.pdf
https://www.scottishmedicines.org.uk/media/3572/20180710-release-of-company-data.pdf
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NHSScotland on the feasibility of proposed schemes for implementation. The PASAG operates 

separately from SMC in order to maintain the integrity and independence of the assessment 

process of the SMC. When SMC accepts a medicine for use in NHSScotland on the basis of a 

patient access scheme that has been considered feasible by PASAG, a set of guidance notes on the 

operation of the scheme will be circulated to Area Drug and Therapeutics Committees and NHS 

Boards prior to publication of SMC advice. 

Advice context: 

No part of this advice may be used without the whole of the advice being quoted in full.  

This advice represents the view of the Scottish Medicines Consortium and was arrived at after 

careful consideration and evaluation of the available evidence. It is provided to inform the 

considerations of Area Drug & Therapeutics Committees and NHS Boards in Scotland in 

determining medicines for local use or local formulary inclusion. This advice does not override the 

individual responsibility of health professionals to make decisions in the exercise of their clinical 

judgement in the circumstances of the individual patient, in consultation with the patient and/or 

guardian or carer. 

 

 


