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Summary
• Despite the concern that triplet and quadruplet IO therapies may be associated 

with increased safety events, improved efficacy outcomes appear to outweigh 
the added safety concerns associated with the addition of another IO agent

• While the key drivers for HTA assessments vary across markets, efficacy and trial 
design are the most consistent drivers having a large influence on outcomes 

• When comparing triplet/quadruplet regimens to their respective doublet/triplet 
comparators, failure to demonstrate favorable safety and tolerability results in 
worsened HTA outcomes across all markets, depending on the extent of 
improved efficacy 

• For some markets (e.g., DEU and FRA), improved QoL may ease concerns around 
worsened safety outcomes, given the markets’ emphasis on patient-related 
outcomes 

• Efficacy continues to be the main driver for positive HTA outcomes, as 
demonstrated in FRA, DEU, and GBR; however, safety and QoL profiles play a 
larger role as combination therapies expand to include additional agents in 
certain markets (e.g., DEU and FRA)

Introduction & Objectives
Combination therapies are becoming increasingly common in clinical practice, including 
triplet and quadruplet regimens, and there are many more currently in development. These 
multi-therapy combinations have the potential to improve efficacy and clinical outcomes for 
patients. However, they also raise potential toxicity concerns. The objective of this analysis 
is to understand how safety criteria are being weighed throughout the HTA assessment 
process and determine whether payers and HTA bodies believe the added clinical benefits
of triplet / quadruplet regimens outweigh the risks, using Non-Small Cell Lung Cancer 
(NSCLC) and Multiple Myeloma (MM) as case studies.

Methods
HTA reports were analyzed in FRA, DEU, and GBR to compare outcome rationales 
of doublet/triplet regimens (Pd vs. IsaPd and Pd vs. DPd in MM | PC vs. PEM-PCb in NSCLC) 
as well as triplet/quadruplet regimens (VTd vs. DVTd in MM | NICb vs. ABCP in NSCLC). The 
assessments were compared by analyzing changes in efficacy outcomes, such as OS, 
PFS, and safety/tolerability, including AE occurrences and QoL, to understand how decision-
making committees prioritize various criteria when determining HTA outcomes and evaluate 
whether the safety criteria is prioritized more in triplet/quadruplet combination 
assessments. Across all markets in scope, the same methodology was used for evaluating 
these factors, while also accounting for expected differences in their evaluation policies (i.e., 
DEU’s lack of PFS acceptance). Efficacy outcomes (i.e., OS, PFS, MRD) across therapies were 
evaluated to assess the clinical significance (if achieved) vs. the trial comparator and how 
they differentiated across various HTA markets. The safety profiles were similarly evaluated 
to assess impact on the ultimate HTA outcome. AEs were assessed based on severity, type, 
and frequency, which varied by treatment and differentially influenced the overall safety 
profile. The QoL outcomes (e.g., EQ-5D VAS, EORTC QLQ C30, future perspective scale, 
emotional functioning deterioration, C30 symptom scores) were recorded, if specifically 
analyzed in HTA reports, to evaluate potential impact on outcome. Finally, CE was analyzed 
in GBR, given its importance in this market.  

Conclusions
Due to the familiarity of HTA bodies with oncologist management of AEs from 
chemotherapies, there was limited concern around the management of associated 
toxicities for doublet/triplet regimens with chemotherapy backbones. Although, HTA 
bodies did tend to scrutinize the safety and QoL profiles more for regimens containing 
multiple novel agents, whose safety profile was often comparable or inferior to the clinical 
trial comparator. However, poor safety alone was not a consistent driver of poor HTA 
outcomes. Poorly perceived safety profiles were often supplemented by a lack of clear 
efficacy benefit, inappropriate trial design, or both, which led to a less favorable HTA 
outcome. In addition, GBR safety concerns were associated with non-acceptable CE 
analyses contributing to less favorable HTA outcomes. 

Moreover, combination therapies do not always translate to deteriorated QoL with safety 
concerns eased for multi-component regimens associated with improved QoL (e.g., IsaPd
and DPd for MM; NICb for NSCLC in DEU) or significantly improved efficacy (e.g., PEM-PCb
for NSCLC in FRA and GBR; NICb for NSCLC in FRA; DPd for MM in FRA; IsaPd for MM in 
DEU). The safety profile of the NSCLC quadruplet was scrutinized the most across markets. 
The combination's moderate efficacy improvement was overshadowed by its poor safety 
profile, so access was limited based on patient fitness.

Superior efficacy compared to trial comparators appears to remain the predominant driver 
of positive HTA outcomes, and safety and patient related outcomes, such as QoL, are 
further emphasized across triplet/quadruplet regimens. While this likely indicates HTA 
bodies will continue to closely scrutinize the safety and QoL profiles of new IO 
combinations, particularly as more triplets and quadruplets launch, the scrutiny may not 
heavily impact the prospects of multi-combination therapies with progressively weaker 
safety profiles unless it is accompanied by trial design or efficacy issues.
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Figure 1  |  NSCLC: HTA Perception of Clinical Evidence Package vs. Trial Comparator 

Figure 2  | MM: HTA Perception of Clinical Evidence Package vs. Trial Comparator 

HTA outcomes for PEM-PCb were 
comparable or superior to the outcomes for 
the PC doublet across all markets within 
scope. The addition of pembrolizumab to 
the doublet results in a worse safety profile 
versus the trial comparator, noted by the TC 
in FRA, but not flagged as cause of concern 
for the G-BA. In GBR, it led to NICE limiting it 
to 2 cycles of chemotherapy to reduce renal 
toxicity. In DEU, the efficacy of NICb was 
considered by the G-BA to be clinically 
relevant; conversely, HAS and NICE did not 
consider the trial comparator to be 
appropriate, and consequently, did not 
consider the survival benefit of the triplet in 
the trial to be accurately assessable. Across 
all markets, the ACBP quadruplet faced trial 
design challenges. These rendered a 
negative HTA outcome by the G-BA as they 
could not conduct the benefit assessment. 
In FRA, while they did evaluate the 
quadruplet, the safety profile was 
highlighted as a main deteriorator. NICE 
accepted ITCs and experts’ opinions to 
mitigate safety profile concerns, resulting in 
a final recommendation for patients who are 
considered fit enough (ECOG 0-1). 

Both IsaPd and DPd triplets received inferior 
HTA outcomes versus the Pd doublet in FRA 
and DEU. While the addition of Isa/D to Pd 
demonstrated incremental benefits in 
efficacy, the triplets both demonstrated 
increased safety concerns. The TC decisions 
were primarily driven by the improved PFS  
outcomes, while the G-BA focused on 
patient-related outcomes (i.e., QoL) in the 
absence of OS benefit. Both of the HTA
bodies reduced the extent of the favorable 
benefit citing safety concerns. DVTd HTA 
outcomes were primarily limited by the lack 
of OS data rather than poor safety. However, 
the TC did emphasize safety concerns for 
DVTd beyond other HTA bodies, suggesting 
increased safety-related scrutiny in FRA 
compared to DEU, where QoL benefit can 
offset safety concerns. In GBR, IsaPd
received the same HTA outcome as Pd 
despite increased safety concerns, driven by 
favorable survival and QoL benefit in the 
trial. For DPd, JNJ withdrew the evidence 
submission, and NICE terminated the 
appraisal as the combination was not 
considered to be cost-effective. For DVTd, 
JNJ provided robust clinical expert opinions 
to mitigate potential safety concerns due to 
the AE profile which were accepted by NICE.

Abbreviations
LEGEND  

Demonstrated and considered relevant / appropriate to the local HTA body therefore was not seen as a detractor from HTA outcome 

Was not considered appropriate / relevant and was mentioned in report but was not seen as a detractor from HTA outcome 

Was not considered appropriate / relevant, was mentioned in the report as a detractor from HTA outcome 

N / A Was not evaluated by HTA assessment 


