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Executive Summary
An overview of the submission details for the drug under review is provided in Table 1.

Table 1: Background Information of Application Submitted for Review
Item Description
Drug product Drug product: Tarlatamab

Strength: 1 mg or 10 mg
Dosage: Initial dose of 1 mg on day 1, followed by 10 mg on day 8 and day 15, and q.2.w. 
thereafter
Route of administration: IV infusion

Sponsor Amgen Canada

Indication Tarlatamab is indicated for the treatment of adult patients with ES-SCLC with disease 
progression on or after at least 2 prior lines of therapy including platinum-based 
chemotherapy.

Reimbursement request As per indication

Health Canada approval status NOC/c

Health Canada review pathway Advance consideration under NOC/c; Project Orbis Type B

NOC date September 11, 2024

Recommended dose Initial dose of 1 mg IV on day 1 followed by 10 mg on day 8 and day 15, and q.2.w. 
thereafter

ES-SCLC = extensive-stage small cell lung cancer; NOC = Notice of Compliance; NOC/c = Notice of Compliance with Conditions; q.2.w. = every 2 weeks.

Introduction
Lung cancer is one of the most frequently diagnosed cancers and the leading cause of cancer-related 
death in Canada.1 Small cell lung cancer (SCLC) is a highly aggressive and rapidly progressive lung cancer 
subtype, accounting for approximately 10% to 15% of all lung cancer cases, and predominantly occurs in 
smokers.2 Between 2012 to 2016 in Canada, the age-standardized incidence rate of SCLC was estimated to 
be 6.9 per 100,000 patients for both sexes combined and 7.3 patients and 6.6 patients per 100,000 patients 
for males and females, respectively.3 SCLC often presents with a large hilar mass with bulky mediastinal 
adenopathy and is characterized by a rapid doubling time, high growth fraction, propensity to metastasize, 
and transient responses to conventional chemotherapy and radiotherapy.4 SCLC has a substantial impact 
on patients’ physical, psychological, and social well-being.5,6 Common symptoms of SCLC include persistent 
cough, chest pain that gets worse when coughing, laughing, or taking a deep breath, hemoptysis, and 
hoarseness and/or wheezing.7 Some patients may also experience a loss of appetite, unintended weight 
loss, fatigue, and recurrent episodes of lung infections such as pneumonia or bronchitis.7 Additionally, patient 
health is further compromised by toxicities during chemotherapy and side effects with current therapies 
(e.g., neutropenia, infection, mucositis, myelosuppression, alopecia, nausea, vomiting, fatigue, sore mouth, 
or diarrhea). Patient’s health-related quality of life (HRQoL) is also significantly impaired due to anxiety, 
depression, and distress associated with the disease and treatments.8
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SCLC can be classified as limited-stage SCLC (LS-SCLC) and extensive-stage SCLC (ES-SCLC).9 
At the extensive stage, tumours spread beyond the boundaries of limited disease and include distant 
metastases, malignant pericardial or pleural effusions, and contralateral supraclavicular and contralateral 
hilar involvement.4,10 At the time of diagnosis, approximately 70% of patients present with extensive-stage 
disease. Prognosis for these patients is poor with a median overall survival (OS) of 12 months to 13 months 
from the time of diagnosis,11-13 and 5-year survival rates ranging from 1% to 10%.2,14,15

In Canada, etoposide with platinum-based chemotherapy in combination with the PD-L1 inhibitors, either 
durvalumab or atezolizumab are the typical first-line treatment options.10,16,17 Second-line treatment options 
in Canada include topotecan (only indicated for platinum-sensitive SCLC after failure of 1L chemotherapy), 
cyclophosphamide, doxorubicin, and vincristine (CAV), or rechallenge with etoposide and platinum-based 
chemotherapy (only if progression occurs after an interval of approximately ≥ 3 months from the last dose of 
1L chemotherapy).18,19 The prognosis for relapsed SCLC in the 2L setting is very poor, with response rates 
to current treatments less than 25%, short-lived disease control, as well as short progression-free survival 
(PFS) (4 months to 6 months) and OS (< 9 months).17,20 Currently in the third-line setting, there are no Health 
Canada–approved treatments. Available options in this setting include rechallenging with the initial regimen 
and other single-agent or combination chemotherapy regimens, enrolling in clinical trials, or best supportive 
care.1,18,21

Tarlatamab is a novel bispecific delta-like ligand–directed CD3 T-cell engager that binds to DL33 expressed 
on the surface of cells, including tumour cells, and CD3 expressed on the surface of T cells. It triggers T-cell 
activation, production of inflammatory cytokines, and lysis of delta-like ligand 3–expressing cells.22 The 
recommended dose of tarlatamab is an initial dose of 1 mg on day 1, followed by 10 mg on day 8 and day 
15, and every 2 weeks thereafter.22 Tarlatamab has been issued a Notice of Compliance with Conditions by 
Health Canada on September 11, 2024, and the approved indication is for the treatment of adult patients 
with ES-SCLC with disease progression on or after at least 2 prior lines of therapy including platinum-based 
chemotherapy.22 The sponsor’s reimbursement request aligns with the Health Canada indication.

The objective of this report is to review and critically appraise the evidence submitted by the sponsor on the 
beneficial and harmful effects of tarlatamab (lyophilized powder for solution for IV infusion, 1 mg and 10 mg 
per vial) in the treatment of adult patients with ES-SCLC with disease progression on or after at least 2 prior 
lines of therapy including platinum-based chemotherapy.

Perspectives of Patient, Clinicians, and Drug Programs
The information in this section is a summary of input provided by the patient and clinician groups who 
responded to our call for input and from clinical experts consulted by for the purpose of this review.

Patient Input
A joint patient group submission from Lung Cancer Canada, Lung Health Foundation, and the Canadian 
Cancer Survivor Network was received for this review. Lung Cancer Canada is a registered national 
charitable organization that serves as Canada’s leading resource for lung cancer education, patient support, 
research, and advocacy. The Lung Health Foundation is a registered charity that assists and empowers 
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people living with or caring for others with lung disease. The Canadian Cancer Survivor Network is a national 
network of patients, families, survivors, and community partners, who take collaborative action to promote 
the best standards of care for patients with cancer. Information provided for this submission was collected 
through virtual interviews with 3 patients and their caregivers between July 2024 and August 2024. Two 
patients were living in Canada, and 1 was in the US. All patients had ES-SCLC and had experience with 
tarlatamab which was used as third line or later (third line or further) therapy.

The patient groups emphasized that SCLC is an aggressive type of cancer with a high symptom burden, 
rapid disease progression, and poor health outcomes. Current treatments for ES-SCLC (chemotherapy and 
immunotherapy) are associated with limited duration of response, harsh side effects, increased dependence 
on caregivers in daily activities, and an impact on the patients’ functionality. As such, the patient groups 
highlighted an urgent need for a new treatment beyond the 1L setting which should be effective in controlling 
the disease and symptoms, minimizing side effects of the treatments, allowing patients to maintain a 
meaningful quality of life, minimizing caregiver burden, delaying disease progression, and offering patients 
an additional treatment option upon disease progression or when other treatments are exhausted. All 3 
patients who received tarlatamab indicated that this drug was effective in treating the disease and improving 
their quality of life, compared to their previous therapies. The patients also reported significant side effects 
when receiving the first dose, which improved over time.

Clinician Input
Input From Clinical Experts Consulted for This Review
The clinical experts consulted for this review emphasized that once a patient with ES-SCLC becomes 
platinum-resistant, systemic therapy options become very limited with poorer response rates and reduced 
OS. The clinical experts indicated that the most important goals of treatment for patients with ES-SCLC are 
to prolong life, delay disease progression, reduce the severity of cancer-related symptoms, and improve 
patients’ HRQoL, as well as balancing the toxicities of therapy. There are currently no Health Canada–
approved treatments for ES-SCLC in the 3L+ setting. As such, the clinical experts identified the need for new 
safe and effective treatment options in patients with ES-SCLC with disease progression on or after at least 2 
prior lines of therapy including platinum-based chemotherapy, particularly those who are platinum refractory. 
Relevant for all lines of therapy for SCLC, the clinical experts also noted that there is a need for treatments 
that can effectively control central nervous system (CNS) metastasis, given the increased risk of CNS 
metastasis requiring whole-brain radiotherapy in patients with ES-SCLC.

In line with the Health Canada indication, the clinical experts indicated that tarlatamab would become the 
preferred treatment option for patients who progress on or after 2 lines of therapy (i.e., 3L+). Both clinical 
experts noted that tarlatamab could be an option for patients with platinum-refractory disease, which would 
be 2L or later; however, they noted that this is not within the scope of this review and the use of tarlatamab 
in the 2L setting is not an approved Health Canada indication. The clinical experts also highlighted that 
because only a limited number of patients are likely able to receive treatment in the 3L setting due to severe 
functional decline or disease progression, tarlatamab is not expected to cause a major shift in the current 
treatment paradigm.
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Per the Health Canada indication, patients with ES-SCLC with disease progression on or after at least 2 prior 
lines of therapy including platinum-based chemotherapy would be considered for treatment with tarlatamab. 
The clinical experts noted that there is currently no biomarker to determine the patients who will respond 
best to tarlatamab and therefore suggested that tarlatamab should be offered to all patients who are eligible 
to receive this treatment. However, based on the clinical experts’ experience, patients may be more likely to 
benefit from tarlatamab if they are younger, have fewer comorbidities or lower burden of disease, previously 
responded to treatment with etoposide and a platinum-based agent, or had a longer duration of response 
to previous treatments. Meanwhile, the clinical experts acknowledged that the challenges of administering 
tarlatamab (e.g., hospital admission in a specialized centre is required) will limit the uptake of this treatment 
in practice. In addition, concerns about the adverse events (AEs) related to the use of tarlatamab (such 
as higher risk of cytokine release syndrome [CRS], particularly in patients with cardiac comorbidities) may 
also limit clinicians from administering this drug to patients who do not meet the eligibility criteria of the 
DeLLphi-301 trial.

The clinical experts noted that in general, outcomes used in clinical practice align with those seen in clinical 
trials of ES-SCLC, which include OS, PFS, CNS metastasis–free survival, HRQoL, and symptom relief. Both 
clinical experts agreed that response to treatment should be assessed every 2 months to 3 months with 
imaging examinations to determine if response or stable disease is observed. The clinical experts stated that 
in the 3L setting, any improvement of 2 months or greater in OS or PFS over the standard treatment options 
would be clinically meaningful. The experts also highlighted that there is likely variation in how clinicians 
would measure response or success, and clinicians may also include stability or improvement of symptoms 
in their assessment.

The clinical experts noted that treatment with tarlatamab will be discontinued if there is evidence of disease 
progression, intolerable or unmanageable toxicities including grade 3 or higher CRS or immune effector cell-
associated neurotoxicity syndrome (ICANS), or deterioration of quality of life, as well as patient preferences. 
The clinical experts also noted that if clinical benefits from treatment with tarlatamab are maintained despite 
evidence of radiographic progression, patients may be allowed to continue this therapy. Decisions regarding 
whether or not patients should continue treatment with tarlatamab beyond radiographic progression are at 
the discretion of the treating physician.

The clinical experts indicated that patients with ES-SCLC are under the care of medical oncologists and/
or oncologists with experience administering and managing systemic therapy. In line with the DeLLphi-301 
trial, the clinical experts noted that patients receiving treatment with tarlatamab should be hospitalized for 
24 hours during cycle 1 day 1 and cycle 1 day 8 due to the increased risk of CRS and ICANS. Additionally, 
treatment centres must have immediate access to an onsite intensive care unit capable of managing these 
potentially fatal AEs. However, the clinical experts noted that, according to clinical trial guidelines, while 
patients should initiate and receive tarlatamab in an inpatient setting, transition to an outpatient setting 
would be reasonable after 3 to 4 treatments. Furthermore, the clinical experts noted that supervision of later 
treatment cycles may be conducted by other practitioners in the treatment team, such as nurse practitioners 
or general practitioners in oncology.
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Clinician Group Input
Two clinician groups provided input for the review of tarlatamab: the Lung Cancer Canada Medical Advisory 
Committee and the Ontario Health–Cancer Care Ontario Lung Cancer Drug Advisory Committee. A total of 
29 clinicians from the Lung Cancer Canada Medical Advisory Committee and 5 clinicians from the Ontario 
Health–Cancer Care Ontario Lung Cancer Drug Advisory Committee provided input for this submission.

In general, the clinician group inputs were consistent with the input provided by the clinical experts consulted 
for this review. The clinician groups indicated that there are limited treatment options available for patients 
with ES-SCLC in the 2L or later-line setting, and they are usually associated with suboptimal treatment effect 
and significant toxicities. As such, the clinician groups highlighted a pressing need for 3L+ treatment options 
that can prolong life, maintain quality of life, and minimize toxicities. Based on the results from clinical trials, 
the clinician groups suggested that tarlatamab is best suited for patients with progressive SCLC, who have 
exhausted 2 or more lines of therapy, who have an adequate performance status, who cannot tolerate further 
cytotoxic therapy, and who can manage potential side effect from tarlatamab. The clinician groups also 
highlighted that tarlatamab has a unique mechanism of action (i.e., a bispecific T-cell engager [BiTE] agent), 
and speculated that tarlatamab may offer a viable treatment option for patients who have only had 1 prior 
treatment and are not candidates for further chemotherapy.

When assessing treatment response to tarlatamab, the clinician groups indicated that both clinical 
evaluations and radiologic assessments are essential, and treatment should be discontinued if there is 
evidence of disease progression and/or significant toxicity. Additionally, the clinician groups indicated that 
tarlatamab should be administered in specialized centres with an inpatient setting to handle any potential 
toxicities from the treatment.

Drug Program Input
Input was obtained from the drug programs that participate in reimbursement review process of Canada’s 
Drug Agency (CDA-AMC). Please refer to Table 4 for further information. The following were identified as key 
factors that could potentially impact the implementation of tarlatamab:

•	considerations for initiation of therapy

•	considerations for discontinuation of therapy

•	generalizability

•	systems and economic issues.

Clinical Evidence
Systematic Review
Description of Studies
One ongoing, phase II, open-label, single-arm trial, DeLLphi-301 (N = 222), was included in this review. The 
purpose of this study was to evaluate the efficacy and safety of tarlatamab (10 mg) in adult patients with 
histologically or cytologically confirmed relapsed or refractory SCLC who progressed or recurred following 
1 platinum-based regimen and at least 1 other prior line of treatment (LOT). Patients must have had 
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measurable lesions as defined per the Response Evaluation Criteria in Solid Tumours Version 1.1 (RECIST 
1.1) within 21 days before the first dose of tarlatamab and must have had adequate organ function. Patients 
were excluded if they had symptomatic or untreated brain metastases. The primary efficacy end point of 
this study was objective response rate (ORR), with secondary end points of OS and PFS, and exploratory 
end points of HRQoL and safety. At baseline, of the 99 patients in the 10 mg group, most were men (71.1%) 
and the median age was 64 years (range, 35 years to 82 years). Overall, patients had a median of 2 (range, 
1 to 6) prior lines of therapy, including 73.7% of patients with prior pr PD-1 or PD-L1 inhibitors. Time to 
progression after 1L platinum therapy was less than 90 days for 27 patients (27.3%), between 90 days and 
179 days for 22 patients (22.2%), longer than 180 days for 20 patients (20.2%), and unknown for 30 patients 
(30.3%). Most patients had metastatic disease (98.0%), no brain metastases (77.8%) or liver metastases 
(61.6%), and an Eastern Cooperative Oncology Group Performance Status (ECOG PS) score of 1 (73.7%).

The primary Clinical Study Report and 3 associated addenda were provided for the DeLLphi-301 trial. The 
primary data cut-off (DCO) was June 27, 2023, and the latest DCO was May 16, 2024.

Efficacy Results
Primary and secondary analyses on the efficacy outcomes were conducted in the investigator full analysis 
set and blinded independent central review (BICR) full analysis set.

Overall Survival
At the DCO of June 27, 2023, in the tarlatamab 10 mg group (part 1 and part 2), median OS was 14.3 
months (95% confidence interval [CI], 10.8 months to not estimable [NE]), with a median follow-up time 
of 10.6 months (95% CI, 9.2 months to 11.5 months). The 12-month OS rate was 57.7% (95% CI, 45.0% 
to 68.4%).

At the DCO of May 16, 2024, the median OS was 15.2 months (95% CI, 10.8 months to NE), with a median 
follow-up time of 20.7 months (95% CI, 19.6 months to 21.7 months). The 12-month OS rate was 56.6% 
(95% CI, 45.6% to 66.3%).

Progression-Free Survival
At the DCO of June 27, 2023, in the 10 mg group (part 1 and part 2), median PFS by BICR was 4.3 months 
(95% CI, 3.0 months to 5.6 months) with a median follow-up time of 9.7 months (95% CI, 8.3 months to 
10.9 months).

At the DCO of October 2, 2023, median PFS by BICR was 4.3 months (95% CI, 3.0 months to 5.6 months) 
with a median follow-up time of 13.6 months (95% CI, 11.0 months to 13.8 months).

Health-Related Quality of Life
Analyses of HRQoL end points were conducted for part 1 and part 2. As of June 27, 2023, the results for the 
European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire Lung Cancer 
Module (EORTC QLQ-LC13) showed that the least squares mean changes from baseline up to cycle 12 
were −4.5 (95% CI, −11.4 to 2.4) for cough, −6.5 (95% CI, −10.9 to −2.1) for chest pain, and −10.2 (95% 
CI, −16.4 to −4.0) for dyspnea composite score in the 10 mg group. The least squares mean change from 
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baseline up to cycle 12 for the European Organisation for Research and Treatment of Cancer Quality of Life 
Questionnaire Core 30 (EORTC QLQ-C30) subscales of global health status/quality of life was 11.5 (95% CI, 
6.6 to 16.4) in the tarlatamab 10 mg group.

Objective Response Rates
As of June 27, 2023, the ORR in the BICR full analysis set for part 1 and part 2 was 41.4% (97.5% CI, 30.3% 
to 53.2%) for patients in the 10 mg group.

As of the DCO of January 12, 2024, the ORR in the BICR full analysis set for part 1 and part 2 was 40.4% 
(95% CI, 30.7% to 50.7%) for patients in the 10 mg group.

The vast majority of patients achieved partial response (PR) instead of complete response (CR) in the ORR 
assessment.

Harms Results
Safety analyses were conducted in the safety analysis set, which included all patients who received at least 
1 dose of tarlatamab.

As of the DCO June 27, 2023, 99% of patients experienced treatment-emergent AEs (TEAEs) at the 
tarlatamab 10 mg dose. The most commonly reported all-grade TEAEs (≥ 20% of patients) in the 10 mg 
group were CRS (51.5%), decreased appetite (30.3%), pyrexia (39.4%), constipation (31.3%), anemia 
(28.3%), dysgeusia (24.2%), fatigue (23.2%), and asthenia (21.2%). Grade 3 or higher AEs were reported 
for 60 patients (60.6%). The most frequently reported grade 3 or higher TEAEs (≥ 5% of patients) in the 10 
mg group were anemia, lymphopenia, lymphocyte count decreased, hyponatremia, fatigue, and asthenia. Of 
note, CRS was the most frequently reported AE in the tarlatamab 10 mg group, but no patients in this group 
had grade 3 or higher CRS events.

Serious AEs (SAEs) were reported for 58 patients (58.6%) in the 10 mg dose group (part 1 and part 2) and 
15 patients (44.1%) in the modified safety monitoring 10 mg group as of the DCO of June 27, 2023. The 
most frequently reported (≥ 2 patients) SAEs by preferred term in the 10 mg group (part 1 and part 2) were 
CRS (26.3%), pyrexia (6.1%), pneumonia (4.0%), device-related infection (3.0%), respiratory tract infection 
(3.0%), ICANS (2.0%), and hyponatremia (4.0%). In the part 3 modified safety monitoring 10 mg target dose 
group, the most frequently reported (≥ 2 patients) SAEs by preferred term were CRS (14.7%) and ICANS 
and respiratory failure (5.9% each). The incidence of SAEs reported as of October 2, 2023, was similar to the 
DCO of June 27, 2023.

AEs leading to discontinuation of tarlatamab were reported for 7 patients (7.1%) in the 10 mg group 
and 4 patients (11.8%) in the 10 mg modified safety monitoring group, when assessed at the DCO of 
October 2, 2023.

Fatal AEs were reported for 2 patients (2.0%) in the 10 mg group in part 1 and part 2 and 3 patients (8.8%) in 
the part 3 modified safety monitoring 10 mg group. None of the deaths were considered by the investigator 
to be related to tarlatamab.
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In the 10 mg group (part 1, part 2, and part 3), CRS occurred in 70 patients (52.6%). Note that 1 patient in 
the 10 mg modified safety monitoring group had a grade 3 or higher CRS event. AE data are pooled for the 
10 mg group and the 10 mg modified safety monitoring group to summarize the occurrence of any grade 3 
or higher events in either group. In the 10 mg group (part 1 and part 2), 9 patients (9.1%) had ICANS events 
and none of the patients had grade 3 or higher events.

Critical Appraisal
The DeLLphi-301 study is an ongoing, phase II, open-label, single-arm trial evaluating the efficacy and safety 
of tarlatamab in patients with ES-SCLC. The potential influence of selection bias is difficult to ascertain in a 
single-arm trial. One of the key limitations of the DeLLphi-301 trial was the absence of a comparator group. 
In a single-arm trial, treatment effect of the study drug cannot be directly assessed because the trial design 
is not able to distinguish what proportion of the estimated treatment response can be attributed to the study 
drug, placebo effects, a patient’s natural history, or other prognostic factors. As a single-arm trial, patients in 
the DeLLphi-301 trial were aware of the intervention that they were taking, which potentially increased the 
risk of detection bias and performance bias and limited the interpretability of the subjective study outcomes 
such as patient-reported outcomes including HRQoL and AEs. The primary end point of the DeLLphi-301 
trial was ORR which is directly attributable to the antitumour activity of tarlatamab despite the single-arm 
design. Clinically meaningful outcomes for this review included OS and PFS; however, time-to-event end 
points cannot be adequately assessed in a single-arm trial, thus, the effect of tarlatamab on these end points 
can only be considered as exploratory and supportive. Despite OS and PFS results that were considered 
clinically meaningful by the clinical experts consulted for this review, because of the combination of the 
single-arm design, secondary nature of the outcomes, and short follow-up duration, the results for these 
end points should only be considered supportive of the overall antitumour effect of tarlatamab. In this trial, 
patients’ HRQoL was assessed using both disease-specific and generic questionnaires. However, due to the 
large amount of missing data, the effect of tarlatamab on patients’ quality of life remains uncertain.

Based on the feedback from the clinical experts consulted for this review, the eligibility criteria and baseline 
characteristics of patients enrolled in the DeLLphi-301 trial generally reflected a patient population in 
Canadian clinical practice that would receive treatment with tarlatamab for ES-SCLC, although in practice, 
this treatment may be used in a broader population than the DeLLphi-301 trial. The experts also confirmed 
that the use of concomitant therapies and subsequent anticancer therapies were generally consistent with 
the Canadian practice. The outcome measures in the DeLLphi-301 trial are clinically relevant in clinical trials 
of ES-SCLC.

GRADE Summary of Findings and Certainty of the Evidence
For pivotal studies and randomized controlled trials (RCTs) identified in the sponsor’s systematic review, 
Grading of Recommendations Assessment, Development and Evaluation (GRADE) was used to assess the 
certainty of the evidence for outcomes considered most relevant to inform expert committee deliberations, 
and a final certainty rating was determined as outlined by the GRADE Working Group.23,24

Although GRADE guidance is not available for noncomparative studies, the CDA-AMC review team 
assessed pivotal single-arm trials for study limitations (which refers to internal validity or risk of bias), 
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inconsistency across studies, indirectness, imprecision of effects, and publication bias to present these 
important considerations. Because the lack of a comparator arm does not allow for a conclusion to be drawn 
on the effect of the intervention versus any comparator, the certainty of evidence for single-arm trials started 
at very low certainty with no opportunity for rating up.

When possible, certainty was rated in the context of the presence of an important (nontrivial) treatment 
effect; if this was not possible, certainty was rated in the context of the presence of any treatment effect (i.e., 
the clinical importance is unclear). In all cases, the target of the certainty of evidence assessment was based 
on the point estimate and where it was located relative to the threshold for a clinically important effect (when 
a threshold was available) or to the null.

The target of the certainty of evidence assessment was the presence of a clinically important improvement 
in survival (PFS and OS) and HRQoL, which were considered the most important outcomes to treatment 
by the clinical experts consulted for this review, and the clinician group and patient group inputs. According 
to the clinical experts, clinically importance thresholds for the outcomes of OS and PFS were a benefit 
of at least 2 months over current standard of care for OS and PFS. Additionally, response to treatment 
(ORR) was included in the certainty of evidence assessment based on the potential translation to long-term 
survival outcomes.

Results of GRADE Assessments
Table 2 presents the GRADE summary of findings for tarlatamab from the DeLLphi-301 trial, for the 
treatment of adult patients with ES-SCLC with disease progression on or after at least 2 prior lines of therapy 
including platinum-based chemotherapy.

The selection of outcomes for GRADE assessment was based on the sponsor’s Summary of Clinical 
Evidence, consultation with clinical experts, and input received from patient and clinician groups and public 
drug plans. The following list of outcomes was finalized in consultation with expert committee members:

•	OS

•	PFS

•	HRQoL measured with EORTC QLQ-C30 and EORTC QLQ-LC13

•	ORR

•	risk of SAE

•	risk of CRS

•	risk of ICANS.
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Table 2: Summary of Findings for the Efficacy and Safety of Tarlatamab for Patients With ES-
SCLC (No Comparator)

Outcome and follow up
Patients

(studies), N Effect Certaintya What happens
Survival

OS (months)
Median follow up (as of 
June 27, 2023):
10.6 months

99 (1 single-arm trial) Median = 14.3 months (95% 
CI, 10.8 months to NE)
12-month rate = 57.7% (95% 
CI, 45.0% to 68.4%)

Very lowb The evidence is very 
uncertain about the effect 
of tarlatamab on OS vs. 
any comparator

OS (months)
Median follow up (as of 
May 16, 2024):
20.7 months

99 (1 single-arm trial) Median = 15.2 months (95% 
CI, 10.8 months to NE)
12-month rate = 56.6% (95% 
CI, 45.6% to 66.3%)

Very lowb The evidence is very 
uncertain about the effect 
of tarlatamab on OS vs. 
any comparator

PFS (months)
Median follow up (as of 
June 27, 2023):
9.7 months

99 (1 single-arm trial) Median = 4.3 months (95% 
CI, 3.0 months to 5.6 months)
12-month rate = 25.7% (95% 
CI, 16.7% to 35.8%)

Very lowc The evidence is very 
uncertain about the effect 
of tarlatamab on PFS vs. 
any comparator

PFS (months)
Median follow up (as of 
October 2, 2023):
13.6 months

99 (1 single-arm trial) Median = 4.3 months (95% 
CI, 3.0 months to 5.6 months)
12-month rate = 25.2% (95% 
CI, 16.6% to 34.7%)

Very lowc The evidence is very 
uncertain about the effect 
of tarlatamab on PFS vs. 
any comparator

HRQoL

EORTC QLQ-C30 score, 
mean CFB (95% CI)
Median follow up (as of 
June 27, 2023):
10.6 months

14 (1 single-arm trial) Global health status/QoL:
Mean CFB to cycle 12 = 11.50 
(95% CI, 6.63 to 16.37)

Very lowc,d The evidence is very 
uncertain about the effect 
of tarlatamab on global 
health status/QoL score 
in EORTC QLQ-C30 vs. 
any comparator

EORTC QLQ-LC13 scores, 
mean CFB
(95% CI)
Median follow up (as of 
June 27, 2023):
10.6 months

14 (1 single-arm trial) Dyspnea composite score:
Mean CFB to cycle 12 = 
−10.21 (95% CI, −16.41 to 
−4.02)
Cough:
Mean CFB to cycle 12 = 
−4.48 (95% CI, −11.35 to 
2.39)
Chest pain:
Mean CFB to cycle 12 = 
−6.50 (95% CI, −10.94 to 
−2.06)

Very lowc,d The evidence is very 
uncertain about the 
effect of tarlatamab on 
dyspnea, cough, and 
chest pain scores in 
EORTC QLQ-LC13 vs. 
any comparator

Response to treatment

ORR (CR + PR)
(97.5% CI)

99 (1 single-arm trial) N (%):
41 (41.4%) (97.5% CI, to 30.3 
to 53.2)

Very lowe The evidence is very 
uncertain about the effect 
of tarlatamab on ORR vs. 
any comparator
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Outcome and follow up
Patients

(studies), N Effect Certaintya What happens
Median follow up (as of 
June 27, 2023): NR

ORR (CR + PR) (95% CI)
Median follow up (as of 
January 12, 2024): NR

99 (1 single-arm trial) N (%):
40 (40.4%) (95% CI, 30.7 to 
50.7)

Very lowe The evidence is very 
uncertain about the effect 
of tarlatamab on ORR vs. 
any comparator

Harms

Patients with ≥ 1 SAE
Median follow up (as of 
October 2, 2023): NR

99 (1 single-arm trial) 586 per 1,000 Very lowf The evidence is very 
uncertain about the 
effect of tarlatamab on 
the risk of SAE vs. any 
comparator

Patients with CRS
Median follow up (as of 
October 2, 2023): NR

99 (1 single-arm trial) 515 per 1,000 Very lowf The evidence is very 
uncertain about the 
effect of tarlatamab on 
the risk of CRS vs. any 
comparator

Patients with ICANS
Median follow up (as of 
October 2, 2023): NR

99 (1 single-arm trial) 91 per 1,000 Very lowg The evidence is very 
uncertain about the effect 
of tarlatamab on the 
risk of ICANS vs. any 
comparator

CFB = change from baseline; CI = confidence interval; CR = complete response; CRS = cytokine release syndrome; EORTC QLQ-C30 = European Organisation for 
Research and Treatment of Cancer Quality of Life Questionnaire Core 30; EORTC QLQ-LC13 = European Organisation for Research and Treatment of Cancer Quality 
of Life Questionnaire Lung Cancer Module; ES-SCLC = extensive-stage small cell lung cancer; HRQoL = health-related quality of life; ICANS = immune effector cell-
associated neurotoxicity syndrome; NE = not estimable; NR = not reported; ORR = objective response rate; OS = overall survival; PFS = progression-free survival; PR = 
partial response; QoL = quality of life; RECIST = Response Evaluation Criteria in Solid Tumours; SAE = serious adverse event; vs. = versus.
Note: PFS and ORR were assessed with RECIST Version 1.1 by blinded independent central review; All serious concerns with study limitations (which refers to internal 
validity or risk of bias), inconsistency across studies, indirectness, imprecision of effects, and publication bias are documented in the table footnotes.
aIn absence of a comparator arm, conclusions about efficacy relative to any comparator cannot be drawn and certainty of evidence started at very low.
bIn the DeLLphi-301 trial, statistical testing for this outcome was not adjusted for multiplicity. However, despite the study limitations resulting in the certainty of evidence 
starting as “very low,” the effect size of improvement in OS (median OS was 14 months to 15 months) was considered large in the third-line setting by the clinical experts 
consulted for this review.
cIn the DeLLphi-301 trial, statistical testing for this outcome was not adjusted for multiplicity. The results are considered as supportive evidence.
dRated down 2 levels for very serious study limitations due to the very low completion rate for HRQoL questionnaires (data were available for only 14% of the study 
population at cycle 12). Rated down 1 level because statistical testing for this outcome was not adjusted for multiplicity in the DeLLphi-301 trial and should be considered 
as supportive evidence.
eDespite the study limitations resulting in the certainty of evidence starting as “very low,” the effect size of change in response rate was considered large (compared to 
ORR of approximately 15% for conventional treatments) by the clinical experts consulted for this review. In the DeLLphi-301 trial, this was a primary efficacy outcome. 
However, the outcome could be rated down 1 level for serious indirectness as a surrogate outcome of ORR was used as the primary outcome in the place of OS and PFS, 
and the clinical experts consulted for this review noted that ORR is not a clinically meaningful outcome in clinical trials of SCLC, unless it is interpreted with other efficacy 
outcomes.
fDespite the relatively high incidence rate for SAEs and CRS (in > 50% of patients), conclusions about the effect of tarlatamab relative to any comparator cannot be drawn 
in absence of a comparator arm, and certainty of evidence started at very low.
gRated down 1 level for serious imprecision, due to the low event rate in a small patient population.
Sources: Primary Clinical Study Report for DeLLphi-301,25 Addendum 01 to the Primary Clinical Study Report for DeLLphi-301,26 Addendum 02 to the Primary Clinical 
Study Report for DeLLphi-301,27 and Addendum 03 to the Primary Clinical Study Report for DeLLphi-301.28 Details included in the table are from the sponsor’s Summary of 
Clinical Evidence.
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Long-Term Extension Studies
No relevant long-term extension studies were submitted by the sponsor for this review.

Indirect Comparisons
Description of Studies
In the absence of head-to-head evidence comparing tarlatamab to other relevant therapies used to manage 
ES-SCLC, the sponsor submitted 1 analysis using propensity score weighting (the DeLLphi-301 study 
versus the Flatiron study)29 and 2 matching-adjusted indirect comparisons (MAICs; the DeLLphi-301 study 
versus the Cancer Analysis System [CAS] study and the DeLLphi-301 study versus the Oncology Outcomes 
Study [OOS])30 which indirectly compared OS and PFS of tarlatamab with currently available treatments in 
patients with ES-SCLC in the 3L+ setting. The DeLLphi-301 trial versus the Flatiron study analysis assessed 
additional outcomes of interest, including ORR and time to treatment discontinuation or death (TTD). 
The comparator studies (Flatiron, CAS, and OOS) were conducted based on registry data collected by 
the sponsor.

Efficacy Results
In the DeLLphi-301 study versus the Flatiron study, 97 patients were included in the tarlatamab cohort. The 
effective sample size (ESS) for the comparator therapies cohort was 62 (53.4% of the original sample size) 
after weighting. The ESS for the tarlatamab cohort after match adjustment was 27.05 (27.9% of the original 
sample size) for the DeLLphi-301 study versus the CAS study analysis and 59.65 (61.5% of the original 
sample size) for the DeLLphi-301 study versus the OOS analysis. The comparator therapies cohort in the 
DeLLphi-301 study versus the CAS study analysis and the DeLLphi-301 study versus the OOS analysis 
consisted of 540 and 71 patients, respectively.

Overall Survival
In the DeLLphi-301 study versus the Flatiron study, the median OS was 14.3 months (95% CI, 10.5 
months to NE) for the tarlatamab cohort versus 6.6 months (95% CI, 4.8 months to 10.2 months) for the 
comparator therapies cohort after weighting. The hazard ratio (HR) of OS (with postprogression adjustment) 
between the tarlatamab cohort and the weighted comparator therapies cohort was 0.47 (95% CI, 0.30 
to 0.79; P = 0.003), in favour of tarlatamab. Results were consistent with the OS analysis that was not 
adjusted for postprogression use of tarlatamab. Results of the sensitivity analyses were consistent with the 
primary analysis.

Following match adjustment, the HR of OS in the base case was in favour of tarlatamab over comparator 
therapies for the DeLLphi-301 study versus the CAS study MAIC (HR = █████; 95% CI, █████ to 
█████; P = 0.0001) and the DeLLphi-301 study versus the OOS MAIC (HR = 0.291; 95% CI, 0.184 to 
0.459; P = 0.0000). Results of the scenario analyses were consistent with the analysis.

Progression-Free Survival
In the DeLLphi-301 study versus the Flatiron study, the median PFS was 4.9 months (95% CI, 2.9 months 
to 6.7 months) for the tarlatamab cohort versus 3.0 months (95% CI, 1.9 months to 3.9 months) for the 
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comparator therapies cohort after weighting, with a HR of 0.61 (95% CI, 0.41 to 0.94; P = 0.021), in favour of 
tarlatamab. Results of the sensitivity analyses were consistent with the primary analysis.

Following match adjustment, the HR of PFS in the base case was in favour of tarlatamab over comparator 
therapies for the DeLLphi-301 study versus the CAS study MAIC (HR = █████; 95% CI, █████ to 
█████; P = 0.0000) and the DeLLphi-301 study versus the OOS MAIC (HR = 0.326; 95% CI, 0.215 to 
0.493; P = 0.0000). Results of the scenario analyses were consistent with the base-case analysis.

Objective Response Rate
In the DeLLphi-301 study versus the Flatiron study, the ORR was 40% for the tarlatamab cohort versus 
23% for the comparator therapies cohort after weighting, with an odds ratio of 2.29 (95% CI, 1.05 to 5.58; 
P = 0.05) in favour of tarlatamab. Results of the sensitivity analyses were in general consistent with the 
primary analysis, except for the sensitivity analysis where prognostic factors of low importance were adjusted 
for, in addition to factors of high and medium importance, and results did not favour either intervention.

This outcome was not assessed in the DeLLphi-301 study versus the CAS study and the DeLLphi-301 study 
versus the OOS analyses.

Time to Treatment Discontinuation or Death
In the DeLLphi-301 study versus the Flatiron study, the median time to TTD was 3.65 months (95% CI, 2.37 
months to 5.36 months) for the tarlatamab cohort versus 2.33 months (95% CI, 1.41 months to 3.25 months) 
for the comparator therapies cohort after weighting. The HR of TTD (with postprogression adjustment) 
between the tarlatamab cohort and the weighted comparator therapies cohort was 0.60 (95% CI, 0.42 
to 0.90; P = 0.010), in favour of tarlatamab. Results were consistent with the TTD analysis that was not 
adjusted for postprogression use of tarlatamab.

This outcome was not assessed in the DeLLphi-301 study versus the CAS study and the DeLLphi-301 study 
versus the OOS analyses.

Harms Results
Harms outcomes were not assessed in the studies.

Critical Appraisal
There is a risk of selection bias given that the comparator studies (Flatiron, CAS and OOS studies) selected 
for inclusion into the analysis were identified in the absence of prespecified methods. Other limitations 
included the heterogeneity between included studies regarding patient population, specifically with respect to 
life expectancy at baseline (in all 3 analyses), definition of PFS, and temporal discordance in data collection 
period (during which a major change in treatment pattern occurred), as well as inability to adjust for potential 
prognostic factors (e.g., number of prior lines of treatment, previous use of PD-1 or PD-L1 inhibitor). In 
addition, there remained an imbalance in several baseline patient characteristics that were identified as 
potential prognostic factors following weighting in the DeLLphi-301 study versus the Flatiron study analysis. 
These limitations likely introduce bias due to confounding in the relative treatment effect estimates. A sizable 
reduction in ESS after the weighting process was observed in all studies, suggesting that there was a poor 
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population overlap between studies and that the results may be heavily influenced by a subset of the sample 
in the trials who may not be representative of the full sample. HRQoL and harms outcomes, which are 
important to patients and clinicians, were not assessed in the analyses, representing a gap in evidence.

Studies Addressing Gaps in the Evidence From the Systematic Review
No relevant studies addressing gaps in the evidence from the systematic review were submitted by 
the sponsor.

Conclusions
One phase II, single-arm, open-label trial (DeLLphi-301) provided evidence for the efficacy and safety of 
tarlatamab in adult patients with ES-SCLC with disease progression on or after at least 2 prior lines of 
therapy including platinum-based chemotherapy.

Clinicians and patients highlighted the need for new treatment options that prolong life (survival being 
considered the most important outcomes), delay disease progression, reduce the severity of symptoms, 
have a reduced AE profile, and improve patients’ HRQoL. Although interpretation of the OS and PFS results 
evaluated in the study were limited by the single-arm design and immaturity from limited follow up, precluding 
the ability to attribute the study results to treatment with tarlatamab, the clinical experts consulted for this 
review considered the median OS and PFS, as well as the 12-month OS and PFS rates clinically meaningful. 
Results from the DeLLphi-301 trial also suggested that some patients (41.4%) will experience a response to 
tarlatamab, although the evidence is still uncertain. Although HRQoL was an important outcome for patients 
with ES-SCLC, due to the noncomparative design and high attrition rates in the DeLLphi-301 trial, the effect 
of tarlatamab on HRQoL remains uncertain. In terms of harms, although nearly all patients reported an AE, 
the safety profile of tarlatamab was consistent with its mechanism of action, including a large proportion 
of patients who experienced CRS. Despite the high frequency of many AEs, most of the reported AEs are 
manageable according to the clinical experts consulted for this review. However, CRS and ICANS in any 
grades were considered clinically significant AEs for tarlatamab, and remain a concern for clinicians, given 
that these are new AEs for thoracic oncology.

There is a lack of direct comparative evidence between tarlatamab and relevant treatments for patients 
with ES-SCLC in the 3L setting. Results from the sponsor-submitted indirect treatment comparisons 
(ITCs) suggested that tarlatamab was associated with improved OS, PFS, and ORR compared with the 
other active treatments used in clinical practice, such as platinum-based therapy, PD-L1–based therapy, 
topotecan, CAV, or irinotecan. However, the evidence was very uncertain about the effects of tarlatamab 
on any outcomes versus any comparator, and the ability to draw firm conclusions on the magnitude of 
clinical benefit of tarlatamab was hindered by the limitations in the evidence, including a risk of selection 
bias in study inclusion, a sizable reduction in ESS, the heterogeneity in patient population and study design, 
and inadequate or lack of adjustment for potential prognostic factors that may introduce unmeasurable 
confounding in the relative treatment effect estimates.
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Introduction
The objective of this report is to review and critically appraise the evidence submitted by the sponsor on the 
beneficial and harmful effects of tarlatamab (lyophilized powder for solution for IV infusion, 1 mg and 10 mg 
per vial) in the treatment of adult patients with ES-SCLC with disease progression on or after at least 2 prior 
lines of therapy including platinum-based chemotherapy.

Disease Background
Contents within this section have been informed by materials submitted by the sponsor and clinical expert 
input. The following have been summarized and validated by the review team.

Lung cancer is one of the most commonly diagnosed cancers and the leading cause of cancer-related death 
in Canada.1 In 2024, it is estimated that more than 32,100 people living in Canada will be diagnosed with 
lung and bronchus cancer.31 The age-standardized incidence rate of lung and bronchus cancer in Canada 
(excluding Quebec) was 58.9 per 100,000 persons in 2023 and is predicted to be 63.8 per 100,000 persons 
in 2024.3 SCLC is a highly aggressive and rapidly progressive lung cancer subtype with neuroendocrine 
differentiation, accounting for 10% to 15% of all lung cancer cases and predominantly occurs in smokers.2 
Between 2012 to 2016 in Canada, the age-standardized incidence rate of SCLC was estimated to be 
6.9 per 100,000 persons for both sexes combined and 7.3 and 6.6 per 100,000 persons for males and 
females, respectively.3 SCLC often presents with a large hilar mass with bulky mediastinal adenopathy and 
is characterized by a rapid doubling time, high growth fraction, propensity to metastasize, and transient 
responses to conventional chemotherapy and radiotherapy.4 These factors contribute toward the disease 
being labelled as “difficult to treat” with a poor prognosis.

SCLC has a substantial impact on patients’ physical, psychological, and social well-being.5,6 While the 
symptoms and signs of SCLC vary from person to person, common symptoms include persistent cough, 
chest pain that gets worse when coughing, laughing, or taking a deep breath, hemoptysis (coughing up 
blood), and hoarseness and/or wheezing. Some patients may also experience a loss of appetite, unintended 
weight loss, fatigue, and recurrent episodes of lung infections such as pneumonia or bronchitis.7 Additionally, 
patient health is further compromised by toxicities during chemotherapy and side effects with current 
therapies (e.g., neutropenia, infection, mucositis, myelosuppression, alopecia, nausea, vomiting, fatigue, 
sore mouth, or diarrhea). Patients’ HRQoL is also significantly impaired due to anxiety, depression, and 
distress associated with the disease and treatments.8

Treatment selection for patients with SCLC are determined by histology, cancer stage, and patients’ 
general health status and comorbidities.32 SCLC can be classified as LS-SCLC and ES-SCLC as per the 
Veterans’ Administration Lung Study Group staging system.2 LS-SCLC is defined as disease that is limited 
to the ipsilateral hemithorax and regional lymph nodes and can be encompassed in a safe radiotherapy 
field.9 Patients with tumours that have spread beyond the supraclavicular areas are considered having 
ES-SCLC, which includes distant metastases, malignant pericardial or pleural effusions, and/or contralateral 
supraclavicular and contralateral hilar lymph node involvement.4,10 At the time of diagnosis, approximately 
30% of patients present with limited-stage disease, which is associated with a median OS of less than 2 
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years. Approximately 70% of patients present with extensive-stage disease at the initial diagnosis. Although 
ES-SCLC is highly responsive to chemotherapy with overall response rates between 60% to 70%, many 
patients relapse or develop drug resistance eventually.16,33,34 Prognosis for these patients continues to 
remain poor for those with relapsed disease, with a median OS of 12 months to 13 months from the time of 
diagnosis,11-13 and 5-year survival rates ranging from 1% to 10%.2,14,15 Important prognostic factors in SCLC 
include disease stage, performance status, age, sex, and markers of excessive bulk disease.10,35-37

Standards of Therapy
Contents within this section have been informed by materials submitted by the sponsor and clinical expert 
input. The following have been summarized and validated by the review team.

As previously noted, high response rates are obtained with initial treatment as SCLC is highly sensitive 
to chemotherapy and radiotherapy, though it usually relapses within months despite treatment,2 and 
prognosis remains very poor, with most patients eventually dying of recurrent disease.17,38 Because ES-
SCLC is generally considered incurable, the most important treatment goals for patients with ES-SCLC are 
prolonging survival, tumour shrinkage (reflected by response rates), reducing disease-related symptoms, and 
maintaining or improving patients’ HRQoL,17,19,38,39 which were corroborated by the clinical experts consulted 
for this review and the patient and clinician group inputs.

The conventional therapy for the initial systemic therapy in patients with SCLC is platinum-based 
chemotherapy combinations (cisplatin or carboplatin), based upon their clinical activity and toxicity profile.2 
In Canada, a platinum agent and etoposide in combination with PD-L1 inhibitors, either durvalumab or 
atezolizumab, are the typical 1L treatment options. Irinotecan and platinum-based chemotherapy can be 
used as an alternative for etoposide and platinum-based chemotherapy.18,33,34,38,40,41 2L treatment options 
in Canada include topotecan (only indicated for platinum-sensitive SCLC after failure of 1L chemotherapy, 
as per the clinical experts’ opinions), irinotecan, CAV, or rechallenge with etoposide and platinum-based 
chemotherapy (only if progression occurs after an interval of approximately ≥ 3 months from the last dose of 
1L chemotherapy).18,19 The prognosis for relapsed SCLC in the 2L setting is very poor, with response rates to 
current treatments less than 25%, short-lived disease control, as well as short PFS (4 months to 6 months) 
and OS (< 9 months).17,20 Currently in the 3L setting, there are no Health Canada–approved treatments. 
Available options in this setting include rechallenging with the initial regimen and other single-agent or 
combination chemotherapy regimens.1 Canadian treatment guidelines also recommend enrolment in clinical 
trials or best supportive care as additional options in later lines.18,21 Most studies in the 3L+ setting are single-
arm, given the low number of available patients and attrition across lines of therapy, as well as the lack of 
established standard of care therapy.

The clinical experts consulted for this review confirmed that these approaches are adopted in Canadian 
clinical practice. Treatments in this setting (3L+) are palliative in nature, and the choice of drugs varies 
across the country. The experts also noted that platinum-based chemotherapy and etoposide, topotecan 
alone, irinotecan with or without platinum chemotherapy, and CAV are relevant comparators for tarlatamab.
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Drug Under Review
Tarlatamab is a novel bispecific delta-like ligand 3–directed CD3 T-cell engager that binds to delta-like 
ligand 3 expressed on the surface of cells, including tumour cells, and CD3 expressed on the surface of 
T cells. It triggers T-cell activation, production of inflammatory cytokines, and lysis of delta-like ligand 3–
expressing cells.22

Tarlatamab is provided as lyophilized powder for solution for IV infusion, 1 mg and 10 mg per vial. The 
recommended dose of tarlatamab is an initial dose of 1 mg on day 1, followed by 10 mg on day 8 and day 
15, and every 2 weeks thereafter. It is administered as an IV infusion over 1 hour. Treatment with tarlatamab 
can be continued until disease progression or unacceptable toxicity.22 Serious or life-threatening AEs such as 
CRS and neurologic toxicity including ICANS have been reported in patients receiving tarlatamab.22

Tarlatamab has been issued a Notice of Compliance with Conditions by Health Canada on September 11, 
2024, and the approved indication is for the treatment of adult patients with ES-SCLC with disease 
progression on or after at least 2 prior lines of therapy including platinum-based chemotherapy. The 
sponsor’s reimbursement request aligns with the Health Canada–approved indication.

Key characteristics of tarlatamab and other treatments available for ES-SCLC in Canada are summarized 
in Table 3.

Table 3: Key Characteristics of Tarlatamab and Comparators

Characteristic Tarlatamab Topotecan CAV

Irinotecan (with or 
without cisplatin or 

carboplatin)

Etoposide (with or 
without cisplatin or 

carboplatin)
Mechanism of 
action

BiTE molecules 
bring T cells 
into close 
proximity of 
cancer cells 
inducing lysis of 
cancer cells

Inhibits 
topoisomerase I 
by stabilizing the 
covalent complex 
of enzyme and 
strand-cleaved 
DNA, which is 
an intermediate 
of the catalytic 
mechanism, 
thereby inducing 
breaks in 
the protein-
associated DNA 
single strands, 
resulting in cell 
death

Cyclophosphamide: 
bifunctional alkylating 
drug that crosslinks 
DNA
Vincristine: 
microtubule inhibitor
Doxorubicin: DNA 
synthesis inhibition

Cisplatin and 
carboplatin: 
interferes with 
DNA intrastrand 
and interstrand 
crosslinks in cells
Irinotecan: 
topoisomerase I 
inhibition

Cisplatin and 
carboplatin: 
interferes with DNA 
intrastrand and 
interstrand crosslinks 
in cells
Etoposide: 
topoisomerase II 
inhibition

Indicationa Treatment 
of ES-SCLC 
with disease 
progression on 
or after at least 
2 prior 

For sensitive 
SCLC after 
failure of first-line 
chemotherapy 
(defined as 
recurrence at 

Cyclophosphamide: 
malignant lymphomas 
(various), multiple 
myeloma, leukemias 
(various), mycosis 
fungoides

Cisplatin: 
metastatic testicular 
tumours, metastatic 
ovarian tumours, 
advanced bladder 
cancer

Cisplatin: metastatic 
testicular tumours, 
metastatic ovarian 
tumours, advanced 
bladder cancer
Carboplatin: 
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Characteristic Tarlatamab Topotecan CAV

Irinotecan (with or 
without cisplatin or 

carboplatin)

Etoposide (with or 
without cisplatin or 

carboplatin)
lines of therapy, 
including 
platinum-based 
chemotherapy

least 60 days 
after first-line 
chemotherapy)

Doxorubicin: various 
neoplasms
Vincristine: various 
neoplasms

Carboplatin: 
advanced ovarian 
carcinoma of the 
epithelial region
Irinotecan: 
metastatic 
carcinoma of colon 
or rectum

advanced ovarian 
carcinoma of the 
epithelial region
Etoposide: SCLC, 
malignant lymphoma, 
NSCLC, testicular 
malignancies

Route of 
administration

IV IV Cyclophosphamide: 
IV and oral
Doxorubicin: IV
Vincristine: IV

Carboplatin and 
cisplatin: IV
Irinotecan: IV

Carboplatin and 
cisplatin: IV
Etoposide: IV and 
oral

Recommended 
dose

Day 1: 1 mg
Day 8: 10 mg
Day 15 and 
2 weeks after 
thereafter: 10 
mg
(1-hour IV 
infusion)

1.5 mg/m2 over 
30 minutes q.d. 
for 5 consecutive 
days, starting on 
day 1 of a 21-day 
course

Cyclophosphamide 
IV: 40 to 50 mg/kg 
(1.5 g/m2 to 1.8 g/m2) 
administered as 10 mg/
kg to 20 mg/kg q.d. 
for 2 days to 5 days 
(adult loading); 10 mg/
kg to 15 mg/kg (350 
mg/m2 to 550 mg/m2) 
every 7 days to 10 days 
(adult maintenance), 
or 3 mg/kg to 5 mg/kg 
(110 mg/m2 to 185 mg/
m2) twice weekly (adult 
maintenance)
Cyclophosphamide 
oral: 1 mg/kg to 5 mg/
kg q.d.
Doxorubicin: 60 mg/
m2 to 75 mg/m2 every 
21 days or 20 mg/m2 IV 
q.1.w.
Vincristine: 1.4 mg/m2 
q.1.w. (adults)

Irinotecan: 350 mg/
m2 q.3.w. or 125 
mg/m2 q.1.w. for 4 
weeks followed by a 
2-week rest
Cisplatin: 50 mg/
m2 to 75 mg/m2 as a 
single IV dose q.3.w. 
or q.4.w., or 15 mg/
m2 to 20 mg/m2 
IV q.d. for 5 days, 
q.3.w., or q.4.w.
Carboplatin: 400 
mg/m2 given as a 
single infusion over 
15 minutes to 60 
minutes

Cisplatin: refer to 
column 4
Carboplatin: refer to 
column 4
Etoposide IV: 50 
mg/m2 to 100 mg/m2 
q.d. for 5 days q.4.w.
Etoposide oral: 100 
mg/m2 to 200 mg/m2 
q.d. for 5 days

Serious adverse 
effects or safety 
issues

CRS, 
neurologic 
toxicity such as 
ICANS

Neutropenia, 
neutropenic 
colitis, and 
interstitial lung 
disease

Cyclophosphamide: 
secondary malignancy, 
acute cardiac toxicity, 
severe QT prolongation 
and ventricular 
tachyarrhythmia, 
hepatotoxicity, severe 
myelosuppression, 
urotoxicity, 
nephrotoxicity, acute 
pulmonary 

Irinotecan: severe 
early and late 
diarrhea, typhlitis, 
ulcerative and 
ischemic colitis, 
ileus, and intestinal 
perforation, 
myelosuppression, 
infections, 
thromboembolic 
events, 

Carboplatin: 
myelosuppression, 
peripheral 
neuropathy, 
hepatotoxicity, 
nephrotoxicity, 
cardiovascular 
toxicity, infusion 
reactions
Cisplatin: myelo
suppression, infusion 
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Characteristic Tarlatamab Topotecan CAV

Irinotecan (with or 
without cisplatin or 

carboplatin)

Etoposide (with or 
without cisplatin or 

carboplatin)
toxicity, infusion 
reactions, drug–drug 
interactions, fulminating 
anaphylaxis, vaccine-
induced infection
Doxorubicin: 
chemical cystitis, 
cardiomyopathy, 
decreased LVEF, 
congestive heart 
failure, secondary 
malignancies, 
tissue necrosis, 
myelosuppression, 
hepatotoxicity
Vincristine: 
leukopenia, alopecia, 
neuromuscular 
changes including 
sensory impairment, 
paresthesia, 
neuropathic pain, motor 
difficulties, constipation

hyperglycemia, 
hepatoxicity, infusion 
reactions
Carboplatin: 
myelosuppression, 
peripheral 
neuropathy, 
hepatotoxicity, 
nephrotoxicity, 
cardiovascular 
toxicity, infusion 
reactions
Cisplatin: myelo
suppression, 
infusion reactions, 
infections, 
neurotoxicity, 
nephrotoxicity, 
cardiovascular 
toxicity

reactions, infections, 
neurotoxicity, 
nephrotoxicity, 
cardiovascular 
toxicity
Etoposide: 
myelosuppression, 
cardiovascular 
toxicity, nausea and 
vomiting, alopecia, 
infusion reactions

BiTE = bispecific T-cell engager; CAV = cyclophosphamide, doxorubicin, and vincristine; CRS = cytokine release syndrome; ES-SCLC = extensive-stage small cell lung 
cancer; ICANS = immune effector cell-associated neurotoxicity syndrome; LVEF = left ventricular ejection fraction; NSCLC = non–small cell lung cancer; q.d. = once daily; 
q.1.w. = once a week; q.3.w. = every 3 weeks; q.4.w. = every 4 weeks; SCLC = small cell lung cancer.
aHealth Canada–approved indication.
Sources: Product monographs for tarlatamab,22 topotecan,42 cyclophosphamide,43 doxorubicin,44 vincristine,45 irinotecan,46 cisplatin,47 carboplatin,48 and etoposide.49,50

Perspectives of Patients, Clinicians, and Drug Programs
The full patient and clinician group submissions received are available in the consolidated patient and 
clinician group input document for this review on the project website: tarlatamab | CDA-AMC.

Patient Group Input
This section was prepared by the review team based on the input provided by patient groups.

CDA-AMC received a joint patient group submission from Lung Cancer Canada, the Lung Health 
Foundation, and the Canadian Cancer Survivor Network. Lung Cancer Canada is a registered national 
charitable organization that serves as Canada’s leading resource for lung cancer education, patient support, 
research, and advocacy. The Lung Health Foundation is a registered charity that assists and empowers 
people living with or caring for others with lung disease. The Canadian Cancer Survivor Network is a national 
network of patients, families, survivors, and community partners, who take collaborative action to promote 
the best standards of care for patients with cancer.

https://www.cda-amc.ca/tarlatamab
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Information provided for this submission consisted of thoughts and experiences of 3 patients with ES-SCLC 
and their caregivers. Data were collected by Lung Cancer Canada through virtual interviews with patients 
conducted. All interviews were conducted between July 2024 and August 2024. All patients (2 males, 1 
female) with ES-SCLC had experience with tarlatamab, 2 of whom resided in Canada (1 in Ontario and the 
other in New Brunswick) and 1 in the US.

The patient groups emphasized that SCLC is an aggressive type of lung cancer, with a high symptom 
burden, rapid disease progression, and poor health outcomes. Given the lack of developments in new 
treatment options for patients with SCLC beyond 1L therapy, the patient groups highlighted an urgent need 
for a new treatment beyond the 1L setting for patients with ES-SCLC. The patient groups noted that new 
treatments should be effective in controlling the disease and symptoms, minimizing side effects of the 
treatments, allowing patients to maintain a meaningful quality of life, minimizing caregiver burden, delaying 
disease progression, and offering patients an additional treatment option upon disease progression or when 
other treatments are exhausted.

Regarding currently available treatment options for ES-SCLC, patients noted that chemotherapy is 
associated with limited duration of response, harsh side effects, increased dependence on caregivers in daily 
activities, and an impact on the patients’ functionality. Two patients also had experience with immunotherapy 
either in combination with chemotherapy, or after successful completion of chemotherapy. However, 1 patient 
stopped treatment with immunotherapy due to neutropenia and the other due to disease progression.

As noted, all patients had experience with tarlatamab as a 3L+ therapy. Two patients accessed tarlatamab 
through a clinical trial, and 1 through Health Canada’s Special Access Program. All patients indicated that 
they had significant side effects when received the first dose of tarlatamab; however, these side effects 
improved over time. Two patients experienced CRS during their first infusion, which improved over time. 
One patient continued to work during treatment with tarlatamab. Overall, patients indicated that tarlatamab 
was effective in treating their disease and delaying disease progression. They also indicated that tarlatamab 
significantly improved their quality of life, similar to before their diagnosis, and they had a better experience 
with tarlatamab than with previous therapies.

Clinician Input
Input From Clinical Experts Consulted for This Review
All CDA-AMC review teams include at least 1 clinical specialist with expertise regarding the diagnosis and 
management of the condition for which the drug is indicated. Clinical experts are a critical part of the review 
team and are involved in all phases of the review process (e.g., providing guidance on the development of 
the review protocol, assisting in the critical appraisal of clinical evidence, interpreting the clinical relevance of 
the results, and providing guidance on the potential place in therapy). The following input was provided by 2 
clinical specialists with expertise in the diagnosis and management of SCLC.

Unmet Needs
The clinical experts emphasized that once a patient with ES-SCLC become resistant to systemic platinum 
chemotherapy, treatment options become very limited with poorer response rates and reduced OS. The 
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clinical experts indicated that the most important goals of treatment for patients with ES-SCLC are to prolong 
life, delay disease progression, reduce the severity of cancer-related symptoms, and improve patients’ 
HRQoL, as well as balance the toxicities of therapy. The 2 clinical experts consulted for this review noted 
that there have been no new funded treatments in the 2L setting or beyond in approximately 25 years, and 
there are currently no Health Canada–approved treatments for ES-SCLC in the 3L+ setting. As such, the 
clinical experts identified the need for new safe and effective treatment options for patients with ES-SCLC 
with disease progression on or after at least 2 prior lines of therapy including platinum-based chemotherapy, 
particularly those who are platinum refractory. Relevant for all lines of therapy for SCLC, the clinical experts 
noted that there is also a need for treatments that can effectively control CNS metastasis, given the 
increased risk of CNS metastasis requiring whole-brain radiotherapy in patients with ES-SCLC.

Place in Therapy
The clinical experts noted that patients with ES-SCLC would likely have received etoposide with platinum-
based chemotherapy at least once, and likely another type of chemotherapy (or rechallenge of etoposide 
with platinum-based chemotherapy) before tarlatamab could be considered. In line with the Health Canada–
approved indication, the clinical experts indicated that tarlatamab would become the preferred treatment 
option for patients who progress on or after 2 lines of therapy (i.e., 3L+). The clinical experts also highlighted 
that because only a limited number of patients are likely able to receive treatment in the 3L setting due to 
severe functional decline or disease progression, tarlatamab is not expected to cause a major shift in the 
current treatment paradigm.

Patient Population
The clinical experts consulted for this review noted that patients are identified by a combination of clinical 
examination, laboratory review, and imaging examinations, and would generally already be under the care 
of oncologists. The clinical experts indicated that the patients with ES-SCLC are often stigmatized due to the 
heavy association with tobacco use. Per the Health Canada–approved indication, patients with ES-SCLC 
with disease progression on or after at least 2 prior lines of therapy including platinum-based chemotherapy 
would be considered for treatment with tarlatamab. The clinical experts noted that there is currently no 
biomarker to determine which patients will respond best to tarlatamab, and they therefore suggested that 
tarlatamab should be offered to all patients who are eligible to receive this treatment. However, based on the 
clinical experts’ experience, patients who are younger, have fewer comorbidities or lower burden of disease, 
previously responded to etoposide with platinum-based chemotherapy, or had a longer duration of response 
to previous treatments may be more likely to benefit from tarlatamab.

The clinical experts acknowledged the challenges of administering tarlatamab, which requires hospital 
admission in a specialized centre, which may limit the uptake of this treatment in practice. In addition, the 
clinical experts noted the concerns about the AEs associated with tarlatamab (such as higher risk of CRS, 
particularly in patients with cardiac comorbidities) which may also limit clinicians in administering this drug to 
patients who do not meet the eligibility criteria of the DeLLphi-301 trial.
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Assessing the Response to Treatment
The clinical experts consulted for this review noted that in general, outcomes used in clinical practice align 
with those seen in clinical trials of ES-SCLC. Important outcomes for patients with ES-SCLC include OS, 
PFS, CNS metastasis–free survival, HRQoL, and symptom relief. The clinical experts indicated that CNS 
disease progression (for patients with or without baseline CNS disease) would also be of particular interest 
to clinicians.

Both clinical experts agreed that response to treatment should be assessed every 2 months to 3 months 
with imaging examinations to determine if response or stable disease is observed. In terms of meaningful 
response to treatment, the clinical experts stated that in the 3L setting, any improvement of 2 months or 
greater in OS or PFS over the standard treatment options would be clinically meaningful. The experts also 
highlighted that there is likely variation in how clinicians would measure response or success and may also 
include stability or improvement of symptoms in their assessment.

Discontinuing Treatment
According to the clinical experts consulted for this review, treatment with tarlatamab will be discontinued 
if there is evidence of disease progression, intolerable or unmanageable toxicities including grade 3 or 
higher CRS or ICANS, or deterioration of quality of life, as well as patient preferences. However, the clinical 
experts noted that if clinical benefits from treatment with tarlatamab are maintained despite evidence of 
radiographic progression, patients may be allowed to continue this therapy in certain circumstances (e.g., 
no worsening of symptoms, quality of life is not declining, or the patient’s overall condition remains stable). 
Decisions regarding whether or not patients should continue treatment with tarlatamab beyond radiographic 
progression would be at the discretion of the treating physician.

Prescribing Considerations
The clinical experts indicated that patients with ES-SCLC are under the care of medical oncologists and/
or oncologists with experience administering and managing systemic therapy. In line with the DeLLphi-301 
trial, the clinical experts noted that patients receiving treatment with tarlatamab should be hospitalized for 
24 hours during cycle 1 day 1 and cycle 1 day 8 due to the increased risk of CRS and ICANS. Additionally, 
treatment centres must have immediate access to an onsite intensive care unit capable of managing these 
potentially fatal AEs. However, the clinical experts noted that, according to clinical trial guidelines, while 
patients should initiate and receive tarlatamab in an inpatient setting, transition to an outpatient setting 
would be reasonable after 3 to 4 treatments. Furthermore, the clinical experts noted that supervision of later 
treatment cycles may be conducted by other practitioners in the treatment team, such as nurse practitioners 
or general practitioners in oncology.

Clinician Group Input
This section was prepared by the CDA-AMC review team based on the input provided by clinician groups.

Two clinician groups, the Lung Cancer Canada Medical Advisory Committee and the Ontario Health–Cancer 
Care Ontario Lung Cancer Drug Advisory Committee provided input for this review. The Lung Cancer 
Canada Medical Advisory Committee consists of clinicians and key opinion leaders who have been providing 
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input for submissions of new lung cancer drugs to the health technology assessment process for many 
years. The Ontario Health–Cancer Care Ontario Lung Cancer Drug Advisory Committee provides evidence-
based clinical and health system guidance on drug-related issues to support the mandate of Cancer Care 
Ontario including the Provincial Drug Reimbursement Programs and the Systemic Treatment Program. 
A total of 29 clinicians from the Lung Cancer Canada Medical Advisory Committee and 5 clinicians from 
the Ontario Health–Cancer Care Ontario Lung Cancer Drug Advisory Committee provided input for this 
submission. The submission from the Lung Cancer Canada Medical Advisory Committee was informed 
by data and information from publicly available sources, primarily published manuscripts and conference 
presentations, together with the clinical experience of the Medical Advisory Committee members. Information 
from the Ontario Health–Cancer Care Ontario Lung Cancer Drug Advisory Committee was gathered 
via email.

The Ontario Health–Cancer Care Ontario Lung Cancer Drug Advisory Committee noted that current 
treatment options for patients with ES-SCLC are mainly palliative care or best supportive care. The Lung 
Cancer Canada Medical Advisory Committee noted that available single-agent chemotherapy options can 
provide palliation of rapidly progressing symptoms but have significant toxicities, and their impact on survival 
remains uncertain. The clinician groups indicated that for patients with disease progression or recurrence 
despite platinum-based chemotherapy, treatment options are limited. The clinician group highlighted that 
lurbinectedin, a newer alkylating agent, has Health Canada approval but is not publicly funded in Canada, 
limiting its use. Patients who have undergone 2 lines of chemotherapy often have compromised hematologic 
reserves, making them less suitable for additional systemic chemotherapies. Both clinician groups agreed 
that the goals of treatment for patients with SCLC who have progressed after 2 previous lines of therapy 
should include: improved OS, prolonged PFS, reasonable toxicity with low incidence of dose modification, 
and improved HRQoL. Thus, both clinician groups indicated that there is a pressing need for novel 3L+ 
treatment options, particularly chemotherapy-free regimens, especially for patients whose conventional 
therapy has failed.

Per the clinician groups, tarlatamab represents the first regulatory-approved BiTE agent in thoracic 
malignancies and second in all solid tumours. The clinician groups indicated that there is an increasing 
understanding and comfort among medical oncologists in managing the unique toxicities (i.e., CRS 
and ICANS) associated with BiTEs, and the clinician groups considered this therapy one of the novel 
immunotherapeutic approaches for patients with cancer with poor prognosis.

The clinician groups suggested that the most suitable candidates for treatment with tarlatamab are in line 
with the clinical trial and include patients with progressive SCLC (most likely patients with stage IV disease), 
who have exhausted 2 or more lines of therapy, as well as patients with an adequate performance status 
(e.g., ECOG PS of 0 to 1), those who cannot tolerate further cytotoxic therapy, and those who can manage 
potential side effects (CRS and ICANS).

The clinician groups indicated that assessing both clinical (reduction in symptoms and maintenance of 
quality of life) and radiologic parameters, with scans performed every 6 weeks to 12 weeks during the first 
year or as clinically indicated, would ensure that patients receive personalized optimal care according to their 
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evolving needs. The clinician groups and clinical expert consulted for this review agreed that treatment with 
tarlatamab should be discontinued if significant toxicity or unequivocal disease progression are observed. 
However, the Lung Cancer Canada Medical Advisory Committee suggested that radiographic and clinical 
responses should be considered before treatment discontinuation. Both clinician groups indicated that 
tarlatamab should be administered in specialized centres with an inpatient setting to handle any potential 
toxicities from the treatment, and patients should only be discharged if all symptoms resolve. The clinician 
groups highlighted the concerns regarding CRS, where patients require hospitalization for the initial dose 
of tarlatamab, which can strain hospital resources, especially in facilities already facing pressure on 
inpatient beds.

Drug Program Input
The drug programs provide input on each drug being reviewed through the reimbursement review processes 
by identifying issues that may impact their ability to implement a recommendation. The implementation 
questions and corresponding responses from the clinical experts consulted by for this review are 
summarized in Table 4.

Table 4: Summary of Drug Plan Input and Clinical Expert Response
Drug program implementation questions Clinical expert response

Relevant comparators

There was no comparator for tarlatamab in the phase II 
DeLLphi-301 trial.
Generic chemotherapy (i.e., CAV or single-agent chemotherapy) 
would be used in patients with good performance status after 2 
lines of therapy.

Comment from the drug programs to inform pERC 
deliberations.

Considerations for initiation of therapy

One of the eligibility criteria in the DeLLphi-301 trial was ECOG 
PS 0 to 1.
Should patients with ECOG PS score ≥ 2 be considered for 
treatment with tarlatamab?

The clinical experts indicated that in clinical practice, patients 
with an ECOG PS score of 2 may be eligible for treatment 
with tarlatamab. However, those with an ECOG PS score > 2 
should not be treated with tarlatamab.

If a patient was treated with platinum-based chemotherapy in 
the LS-SCLC setting and then progressed to ES-SCLC and was 
treated with a line of treatment, does the line of therapy received 
in the LS-SCLC setting count as 1 of the 2 prior treatments 
required before tarlatamab?

The clinical experts noted that in this particular situation, 
the platinum-based chemotherapy received in the LS-SCLC 
setting can be counted as 1 of the 2 prior treatments required 
before tarlatamab therapy.

Considerations for discontinuation of therapy

As per the trial protocol for the DeLLphi-301 study, patients 
with ES-SCLC were allowed to continue tarlatamab beyond 
radiographic progression, if the investigator thought that 
tarlatamab provided continued clinical benefit. In this case, when 
should treatment with tarlatamab be discontinued?

The clinical experts indicated that if clinical benefits from 
treatment with tarlatamab are maintained despite evidence 
of radiographic progression, patients may be allowed to 
continue therapy in certain circumstances (e.g., no worsening 
of symptoms, quality of life is not declining, or the patients’ 
overall condition remains stable). The clinical experts 
highlighted that in these cases radiation therapy can be 
delivered to particular metastatic lesions that are growing as 
determined by imaging. Decisions regarding whether or not 
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Drug program implementation questions Clinical expert response
patients should continue treatment with tarlatamab beyond 
radiographic progression is at the discretion of the treating 
physician.
However, the experts noted that if the disease is truly 
progressing and the patient becomes symptomatic, the clinical 
benefit from tarlatamab would decline, and treatment would be 
discontinued.

Considerations for prescribing of therapy

Tarlatamab is administered as an IV infusion on day 1, day 8, 
and day 15 of cycle 1 and then day 1 and day 15 of subsequent 
cycles.

Comment from the drug programs to inform pERC 
deliberations.

Generalizability

Should patients currently on other systemic therapies be switched 
to tarlatamab?

The clinical experts indicated that in clinical practice, it is 
unlikely for patients with ES-SCLC to be switched to another 
treatment when they respond well to the current treatment. 
Usually in the 3L setting, the treatment effect of a drug is not 
durable; therefore, the physician can quickly find out whether 
the patient responds well to a treatment or not. If the patient 
has progressive disease and meets the eligibility criteria of 
tarlatamab, they can be offered this treatment; however, this 
should be considered another line of therapy, not treatment 
switching.

Patients are required to be within a 1-hour drive from a 
specialized centre (i.e., emergency department) for cycle 1 of 
tarlatamab in the event of the occurrence of CRS.

Comment from the drug programs to inform pERC 
deliberations.

Care provision issues

A stabilizer is required for the compounding of tarlatamab, to 
prevent absorption of the drug to the IV bags and tubing. The 
product monograph includes the stabilizer within the tarlatamab 
package.

Comment from the drug programs to inform pERC 
deliberations.

CRS, ICANS, and infections can occur with tarlatamab. 
Monitoring of these AEs (particularly for CRS) is required, 
especially in cycle 1 of treatment.

Comment from the drug programs to inform pERC 
deliberations.

Tarlatamab may require inpatient administration during the 
ramp-up stage. Additional therapies may be required during 
treatment with tarlatamab to manage the AEs (e.g., tocilizumab 
may be required for the management of CRS, IV steroids may 
be required for the management of ICANS, other drugs such as 
anakinra may be needed in patients who are not responding to 
steroids for ICANS).
To ensure equitable access, the costs of these therapies, 
especially in the inpatient setting, need to be incorporated as part 
of any implementation.

Comment from the drug programs to inform pERC 
deliberations.

System and economic issues

The incremental budget impact of tarlatamab to current standard 
of care used in Canada is substantial. The drug plans noted other 

Comment from the drug programs to inform pERC 
deliberations.
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Drug program implementation questions Clinical expert response
system or economic issues over 3 years compared to current 
expenditures in the 3L setting that jurisdictions are paying for.

Per the product monograph, patients must be monitored for 
24 hours after cycle 1, day 1 and cycle 1, day 8 doses of 
tarlatamab in an appropriate health care setting. Would patients 
be required to be treated with tarlatamab in the inpatient setting 
(potential additional costs to be considered include the costs of 
hospitalization for monitoring of CRS)?
Would patients be able to start treatment with tarlatamab in an 
outpatient setting? If yes, which patients would be eligible to be 
treated in the outpatient setting, and which patients would start in 
inpatient setting?

The clinical experts stated that patients must be monitored for 
24 hours in an inpatient setting, at least for the first 2 doses of 
tarlatamab (as recommended in the clinical trials). The clinical 
experts indicated that patients are likely to experience CRS 
on their first cycle of treatment and their chance of CRS on 
the second cycle reduces. Per the product monograph, after 
cycle 1, day 1, and cycle 1, day 8 patients would be monitored 
postinfusion in the outpatient setting.

Current chemotherapy used in the 3L setting for ES-SCLC 
includes generic chemotherapy, although prices are confidential.

Comment from the drug programs to inform pERC 
deliberations.

3L = third line; AE = adverse event; CAV = cyclophosphamide, doxorubicin, and vincristine; CRS = cytokine release syndrome; ECOG PS = Eastern Cooperative Oncology 
Group Performance Status; ES-SCLC = extensive-stage small cell lung cancer; ICANS = immune effector cell-associated neurotoxicity syndrome; LS-SCLC = limited-stage 
small cell lung cancer; pERC = pan-Canadian Oncology Drug Review Expert Review Committee.

Clinical Evidence
The objective of this Clinical Review Report is to review and critically appraise the clinical evidence 
submitted by the sponsor on the beneficial and harmful effects of tarlatamab (lyophilized powder for solution 
for IV infusion, 1 mg and 10 mg per vial) in the treatment of adult patients with ES-SCLC with disease 
progression on or after at least 2 prior lines of therapy including platinum-based chemotherapy. The focus 
will be placed on comparing tarlatamab to relevant comparators and identifying gaps in the current evidence.

A summary of the clinical evidence included by the sponsor in the review of tarlatamab is presented in 4 
sections with the critical appraisal of the evidence by CDA-AMC included at the end of each section. The 
first section, the systematic review, includes pivotal studies and RCTs that were selected according to the 
sponsor’s systematic review protocol. The assessment of the certainty of the evidence in this first section 
using the GRADE approach follows the critical appraisal of the evidence. The second section includes 
sponsor-submitted long-term extension studies; however, none were submitted by the sponsor. The third 
section includes indirect evidence from the sponsor. The fourth section includes additional studies that were 
considered by the sponsor to address important gaps in the systematic review evidence; however, no studies 
addressing gaps were submitted by the sponsor.

Included Studies
Clinical evidence from the following are included in this review and appraised in this document:

•	1 pivotal study (DeLLphi-301) identified in systematic review25

•	3 ITCs including 2 MAICs30 and 1 observational study using propensity score weighting of individual 
patient data (IPD).29
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Systematic Review
Contents within this section have been informed by materials submitted by the sponsor. The following have 
been summarized and validated by the review team.

Description of Studies
The DeLLphi-301 trial is an ongoing, multinational, phase II, open-label, single-arm trial to evaluate the 
efficacy and safety of tarlatamab in adult patients with recurrent SCLC who have progressed or recurred 
following 1 platinum-based regimen (with or without immune checkpoint inhibitor) and at least 1 other line 
of therapy.

Between December 2021 and May 2023, a total of 222 patients were recruited from 56 sites in 17 countries. 
No patients from Canada were enrolled. The study was conducted in 3 parts, and the study design is 
illustrated in Figure 1. Part 1 (n = 176) was a dose comparison and selection phase which randomized 
patients in a 1:1 ratio to receive 1 of the 2 target dose levels of tarlatamab, either 10 mg (n = 88) or 100 
mg (n = 88). Enrolment continued in a randomized fashion until dose selection was finalized. Following a 
prespecified interim analysis that identified 10 mg as the target dose for subsequent parts of the trial, patient 
enrolment continued at the selected 10 mg dose in part 2 (n = 12) of the trial, a dose expansion phase, until 
a total of 100 patients across part 1 and part 2 were treated at the 10 mg dose. Part 3 (n = 34) was initiated 
after completing enrolment of part 1 and part 2, to enrol up to approximately 30 additional patients at the 10 
mg dose, focused on safety of tarlatamab with reduced inpatient monitoring.

The study involved a screening period (up to 21 days) to assess eligibility for participation. Long-term follow 
up was to be conducted (through clinic visit, telephone, or chart review) every 3 months (± 2 weeks) for 1 
year after the last patient’s last dose of tarlatamab or 5 years from the first patient enrolled, whichever occurs 
first. The DeLLphi-301 trial is ongoing with an estimated study completion date of October 31, 2026. The 
data presented in this submission are based on:

•	the primary Clinical Study Report25 with a primary DCO of June 27, 2023

•	Addendum 01 to the primary Clinical Study Report26 which includes updated efficacy (response and 
survival) and safety data reflecting an additional 90 days of follow up from the primary analysis (DCO 
of October 2, 2023)

•	Addendum 02 to the primary Clinical Study Report27 which includes updated response data (ORR, 
disease control rate, and duration of response only per BICR) (DCO of January 12, 2024)

•	Addendum 03 to the primary Clinical Study Report28 which includes updated survival data (OS only) 
(DCO of May 16, 2024).

A clinical safety monitoring and mitigation strategy with emphasis on CRS, neutropenia, neurologic toxicities, 
pituitary dysfunction, tumour lysis syndrome, and sucrose toxicity was implemented in this study which 
included, but was not limited to prevention, ongoing monitoring, early recognition, and prompt management.
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Figure 1: Study Design of DeLLphi-301

C = cycle; D = day; n = total number of patients; OR = objective response [rate]; Q2W = every 2 weeks.
Note: Characteristics of the included studies are summarized in Table 5.
Source: Primary Clinical Study Report for DeLLphi-301.25

Table 5: Details of Studies Included in the Systematic Review
Detail DeLLphi-301

Designs and populations

Study design Phase II, open-label, single-arm study of tarlatamab in patients with recurrent SCLC who have 
progressed or recurred following 1 platinum-based regimen (with or without checkpoint inhibitor) 
and at least 1 other LOT (re-treatment with a platinum-based regimen is considered a second 
LOT)

Locations The study was conducted at 56 sites in 17 countries: Austria, Belgium, Denmark, France, 
Germany, Greece, Italy, Japan, Netherlands, Poland, Portugal, South Korea, Spain, Switzerland, 
Taiwan, UK, and the US

Patient enrolment dates Start date: December 1, 2021
End date: Study is ongoing (estimated study completion date of October 31, 2026)

Randomized (N) Total: N = 222
Tarlatamab 10 mg: n = 100 (part 1 and part 2)
Tarlatamab 100 mg: n = 88 (part 1)
Tarlatamab 10 mg (modified safety monitoring): n = 34 (part 3)

Inclusion criteria •	Age ≥ 18 years (or legal adult age within country)

•	Histologically or cytologically confirmed relapsed or refractory SCLC

•	Patients who progressed or recurred following 1 platinum-based regimen and at least 1 other 
prior LOT

•	ECOG PS of 0 to 1
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Detail DeLLphi-301

•	Adequate organ function

•	Measurable lesions as defined per RECIST 1.1 within 21 days before the first dose of 
tarlatamab

•	Patients with treated brain metastases are eligible provided they meet the following criteria:
	◦ definitive therapy was completed at least 2 weeks before the first dose of tarlatamab
	◦ no evidence of radiographic CNS progression following definitive therapy and by the time 
of study screening; patients manifesting progression in lesions previously treated with 
stereotactic radiosurgery may still be eligible if pseudoprogression can be demonstrated by 
appropriate means and after discussion with the medical monitor

	◦ any CNS disease is asymptomatic for at least 7 days, the patient is off steroids for at least 
7 days, and the patient is off or on stable doses of antiepileptic drugs for malignant CNS 
disease for at least 7 days.

Exclusion criteria •	Untreated or symptomatic brain metastases and leptomeningeal disease

•	History of other malignancy within the past 2 years, with the following exceptions:
	◦ malignancy treated with curative intent and with no known active disease present for ≥ 2 
years before enrolment and at low risk for recurrence by treating physician

	◦ adequately treated nonmelanoma skin cancer or lentigo maligna, cervical carcinoma in situ, 
or breast duct carcinoma, without evidence of disease

	◦ prostatic intraepithelial neoplasia without evidence of prostate cancer
	◦ adequately treated urothelial papillary noninvasive carcinoma or carcinoma in situ

•	major surgery within 28 days of the first dose of tarlatamab

•	prior therapy with tarlatamab

•	prior anticancer therapy within 28 days before the first dose of tarlatamab.

Drugs

Intervention Tarlatamab: 1 mg step dose on cycle 1 day 1, followed by 10 mg or 100 mg starting cycle 1 day 
8, cycle 1 day 15, then every 2 weeks IV thereafter, until disease progression

Comparator(s) None

Study duration

Screening phase Up to 21 days

Treatment phase Treatment was given until disease progression, unacceptable toxicity, withdrawal of consent, 
or end of study. Data presented are based on a data snapshot of July 18, 2023, (primary DCO: 
June 27, 2023), after a median follow up of 10.6 months in the 10 mg group, and 10.3 months in 
the 100 mg group.

Follow-up phase Upon permanent discontinuation from the study treatment for any reason, a safety follow-up 
visit was performed approximately 42 days (± 5 days) after the last dose of tarlatamab, even if 
subsequent anticancer therapy had been initiated within that period.
After the safety follow-up visit, patients entered LTFU to assess survival and/or the initiation of 
subsequent cancer therapy. LTFU was to be conducted every 3 months (± 2 weeks) for 1 year 
after the last patient’s last dose of tarlatamab or 5 years from first patient enrolled, whichever 
occurred first.

Outcomes

Primary end point Part 1: ORR (CR and PR); incidence of TEAEs; serum concentrations of tarlatamab
Part 1 and part 2: ORR as assessed by BICR per RECIST 1.1
Part 3: incidence of TEAEs
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Detail DeLLphi-301
Secondary end points
(all parts)

•	DOR as assessed by BICR and investigator per RECIST 1.1

•	Disease control as assessed by BICR and investigator per RECIST 1.1

•	Duration of disease control as assessed by BICR and investigator per RECIST 1.1

•	PFS as assessed by BICR and investigator per RECIST 1.1

•	ORR as assessed by investigator per RECIST 1.1

•	OS as assessed by investigator per RECIST 1.1

•	Incidence of TEAEs

•	Serum concentrations of tarlatamab

•	Incidence of antitarlatamab antibody formation

Exploratory end points
(all parts)

•	Cytokine levels, target expression in archival tumour tissue or biopsy tumour tissue, immune 
related biomarkers in blood and/or tumour tissue

•	Change from baseline over time in disease-related symptoms of:
	◦ dyspnea as measured by a 4-item dyspnea domain from EORTC QLQ-C30 and EORTC 
QLQ-LC13

	◦ cough as measured by EORTC QLQ-LC13
	◦ chest pain as measured by EORTC QLQ-LC13

•	Remaining subscales

•	Change from baseline over time in:
	◦ physical functioning as measured by EORTC QLQ-C30
	◦ global health status as measured by EORTC QLQ-C30
	◦ remaining subscales for EORTC QLQ-LC13 and EORTC QLQ-C30
	◦ VAS scores as measured by EQ-5D-5L
	◦ patient-reported AEs based on selected questions from PRO-CTCAE and symptom burden 
as measured by the GP5 question from the FACT-G

•	Time to deterioration for the subscales of EORTC QLQ-LC13 and EORTC QLQ-C30

•	Medical resource utilization, including inpatient hospitalizations and utilization related to CRS

Publication status

Publications Ahn et al.51

Paz-Ares et al. (2023)52

AE = adverse event; BICR = blinded independent central review; CNS = central nervous system; CR = complete response; CRS = cytokine release syndrome; DCO = 
data cut-off date; DOR = duration of response; ECOG PS = Eastern Cooperative Oncology Group Performance Status; EORTC QLQ-C30 = European Organisation for 
Research and Treatment of Cancer Quality of Life Questionnaire Core 30; EORTC QLQ-LC13 = European Organisation for Research and Treatment of Cancer Quality 
of Life Questionnaire Lung Cancer Module; FACT-G = Functional Assessment of Cancer Therapy–General; GP5 = The single item “I am bothered by side effects of 
treatment,” rated on a 5-point Likert scale and part of the FACT-G; LOT = line of treatment; LTFU = long-term follow up; ORR = objective response rate; OS = overall 
survival; PFS = progression-free survival; PR = partial response; PRO-CTCAE = Patient-Reported Outcomes version of the Common Terminology Criteria for Adverse 
Events; RECIST 1.1 = Response Evaluation Criteria in Solid Tumours Version 1.1.; SCLC = small cell lung cancer; TEAE = treatment-emergent adverse event; VAS = 
visual analogue scale.
Sources: Study protocol for DeLLphi-301,53 Primary Clinical Study Report for DeLLphi-301,25 Addendum 01 to the Primary Clinical Study Report for DeLLphi-301,26 
Addendum 02 to the Primary Clinical Study Report for DeLLphi-301,27 Addendum 03 to the Primary Clinical Study Report for DeLLphi-301,28 and statistical analysis plan for 
DeLLphi-301.54 Details included in the table are from the sponsor’s Summary of Clinical Evidence.

Populations
Inclusion and Exclusion Criteria
Patients included in the DeLLphi-301 study were aged 18 years or older (or legal adult age within their 
country) with histologically or cytologically confirmed relapsed or refractory SCLC who progressed or 
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recurred following 1 platinum-based regimen and at least 1 other prior LOT. Patients must have had 
measurable lesions defined per RECIST 1.1 within 21 days before the first dose of tarlatamab and must have 
had adequate organ function. Patients with symptomatic or untreated brain metastases and who had prior 
anticancer therapy within 28 days before the first dose of tarlatamab were excluded.

Interventions
In part 1 of the DeLLphi-301 trial, tarlatamab was administered as an IV infusion for 60 minutes followed 
by a flush. A 1 mg step dose was administered on cycle 1 day 1. A 10 mg or 100 mg target dose was 
administered starting on cycle 1 day 8, cycle 1 day 15, and every 2 weeks thereafter. Premedication included 
dexamethasone 8 mg IV (or equivalent dose of other corticosteroid) administered 1 hour before tarlatamab 
infusion on day 1 and day 8 of cycle 1 only. Prophylaxis with IV hydration (1 L normal saline over 4 to 5 
hours) was administered immediately following all tarlatamab doses in cycle 1.

All sites were required to ensure that CRS rescue medications were available on site, including 
corticosteroids, and tocilizumab (for sites in regions where tocilizumab was approved and available) or 
siltuximab (if tocilizumab was not available) for potential treatment of CRS. Dose modification of tarlatamab 
was permitted in case of AEs.

In countries where standard of care 1L systemic treatment includes platinum-containing chemotherapy in 
combination with PD-L1 inhibitor, it was required that patients had failed PD-L1 inhibitor therapy as part of 
their 1L systemic treatment or were ineligible to receive PD-L1 inhibitor therapy. Additionally, a platinum-
based regimen followed by checkpoint inhibitor or anti-PD-L1 drug as maintenance therapy was considered 
1 LOT. Re-treatment with a platinum-based regimen was considered a second LOT.

Outcomes
A list of efficacy end points assessed in this Clinical Review Report is provided in Table 6, followed by 
descriptions of the outcome measures. Summarized end points are based on outcomes included in the 
sponsor’s Summary of Clinical Evidence as well as any outcomes identified as important to this review 
according to the clinical experts consulted for this review and input from patient and clinician groups and 
public drug plans. Using the same considerations, the CDA-AMC review team selected end points that were 
considered to be most relevant to inform the CDA-AMC expert committee deliberations and finalized this list 
of end points in consultation with members of the expert committee. All summarized efficacy end points were 
assessed using GRADE. Select notable harms outcomes considered important for informing the CDA-AMC 
expert committee deliberations were also assessed using GRADE.

Table 6: Outcomes Summarized From the Studies Included in the Systematic Review
Outcome measure Time point DeLLphi-301
OS Median, OS rates at 3, 6, 9, and 12 months Secondary

PFS Median, PFS rates at 3, 6, 9, and 12 months Secondary
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Outcome measure Time point DeLLphi-301
HRQoL

EORTC QLQ-C30 Cycle 1 day 1, cycle 1 day 8, cycle 1 day 22, cycle 
2 day 1, cycle 2 day 15, cycle 3 day 1, and every 
6 weeks until week 48, then every 12 weeks until 
EOT, SFU; completed before the patient was 
informed of their disease status

Exploratory

EORTC QLQ-LC13

ORR (CR and PR) At individual DCOs (June 27, 2023; October 2, 
2023; January 12, 2024)

Primary interim analysis (part 1) for dose 
selection for part 2a

Primary: part 1 and part 2 (BICR FAS)a

Sensitivity: part 1 and part 2 (investigator 
FAS)
Secondary: part 3

Safety Safety interim analyses occurred approximately 
every 3 months

Primary (for part 1 only and part 3) and 
secondary (all parts)

BICR = blinded independent central review; CR = complete response; DCO = data cut-off date; EORTC QLQ-C30 = European Organisation for Research and Treatment 
of Cancer Quality of Life Questionnaire Core 30; EORTC QLQ-LC13 = European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire Lung 
Cancer Module; EOT = end of treatment; FAS = full analysis set; HRQoL = health-related quality of life; ORR = objective response rate; OS = overall survival; PFS = 
progression-free survival; PR = partial response; SFU = safety follow up.
aTo adjust for multiplicity for an interim analysis to select a dose and a superiority test of part 1 and part 2, a 97.5% 2-sided CI was used for the latter primary analysis. The 
97.5% CI was compared to the 15% target proportion. Statistical testing for adjusting for multiple comparisons was not performed for other efficacy and safety end points in 
the DeLLphi-301 study.
Sources: Primary Clinical Study Report for DeLLphi-301.25 Details included in the table are from the sponsor’s Summary of Clinical Evidence.

Overall Survival
OS was defined as the interval from the date of first dose of tarlatamab to the event of death due to any 
cause. Patients still alive were censored at the date last known to be alive. If the date last known to be 
alive was after the date that triggered the analysis (i.e., the DCO), the patient was censored at the analysis 
trigger date.

Progression-Free Survival
PFS per RECIST 1.1 was defined as the interval from the date of first dose of tarlatamab to the earlier of 
progressive disease per RECIST 1.1 or death due to any cause. Patients who started a new treatment 
before this date were censored at the last visit before new treatment.

Health-Related Quality of Life
Analyses of patient-reported outcomes were exploratory in part 1 and part 2. Analysis of HRQoL was not 
conducted in part 3.

EORTC QLQ-C30
The EORTC QLQ-C30 is a self-reporting 30-item generic instrument which assesses 5 functional domains 
(physical, role, emotional, cognitive, and social), 9 symptom scales (fatigue, nausea and vomiting, pain, 
dyspnea, insomnia, appetite loss, constipation, diarrhea, and financial difficulties), and a global health status/
quality of life scale, over the past week.55 Most items are reported on a 1 to 4 verbal response scale with 
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response options of “not at all,” “a little,” “quite a bit,” and “very much,” while the 2 global health status/
quality of life items are reported on a 1 to 7 numeric response scale anchored at the ends with “very poor” 
and “excellent.” All responses are linearly transformed to produce domain scores on a 0 to 100 range, 
where higher scores represent a greater amount of the concept being measured.56 Between-group minimal 
important differences (MIDs) for improvement (5 points) and deterioration (−5 points) on the “global health 
status” were identified for patients with lung cancer for this questionnaire.57 Another study demonstrated the 
appropriateness of the 10-point EORTC score threshold used in practice in patients with non-SCLC.56

EORTC-QLC-LC13
The EORTC QLQ-LC1358 is a disease-specific supplement to the EORTC QLQ-C30. The lung cancer 
questionnaire module comprises 1 multi-item scale to assess dyspnea, and a series of single items 
assessing lung cancer-related symptoms (i.e., coughing, hemoptysis, dyspnea, and pain) and side effects 
from conventional chemotherapy and radiotherapy (i.e., hair loss, neuropathy, sore mouth, and dysphagia). 
The EORTC QLQ-LC13 items use the same 1 to 4 verbal response scale as the EORTC QLQ-C30 items, 
and domain scores are also transformed to a 0 to 100 metric,56 with higher scores for the scales and single 
items representing a high level of symptomatology or problems.59

Objective Response Rate
The primary end point (for part 1 and part 2) was ORR as assessed by BICR using the RECIST 1.1 criteria. 
ORR was defined as the proportion of patients with a best overall response of either CR or PR.

Table 7: Summary of Outcome Measures and Their Measurement Properties

Outcome measure Type
Conclusions about measurement 

properties MID
EORTC QLQ-C30 A multidimensional, cancer-

specific, patient-reported measure 
used to assess HRQoL in 
response to treatment in clinical 
trials.60 The core questionnaire 
consists of 30 items that make 
5 multi-item functional scales 
(physical [5 items], role [2 items], 
emotional [4 items], cognitive 
[2 items], and social [2 items] 
functioning), 3 multi-item symptom 
scales (fatigue [3 items], nausea/
vomiting [2 items], and pain [2 
items]), 6 single-item symptom 
scales (dyspnea, insomnia, 
appetite loss, constipation, 
diarrhea, and financial impact), 
and a 2-item global QoL scale.
Patients complete the 
questionnaire based on a 1-week 
recall period by rating most items 
on a 4-point Likert-type scale (1 = 

In studies with lung cancer 
patients.
Validity: 184 patients with several 
cancer types (breast [n = 66], lung 
[n = 61], and colorectal [n = 57]) 
completed the EORTC QLQ-C30 
and FACT-G.62 Moderate to 
strong correlations were observed 
between the 5 EORTC QLQ-C30 
functioning scales (r = 0.41 to 
0.77), and FACT-G and EORTC 
QLQ-C30 scales (r = 0.64 to 
0.76).62 In another study of 111 
patients with lung cancer (n = 101) 
or pleural mesothelioma (n = 11), 
a strong correlation was observed 
between EORTC QLQ-C30 
emotional functioning and the 
HADS anxiety scale (r = −0.75).63 
The HADS depression scale 
correlated substantially with all 
functioning scales (ranging from 

Between-group MIDs for 
improvement (5 points) and 
deterioration (−5 points) on 
the global health status scale 
were identified for patients 
with lung cancer.57

The MID estimates in 
patients with SCLC and 
breast cancer who reported 
“a little” change in the SSQ 
had corresponding changes 
in the EORTC QLQ-C30 of 
5 points to 10 points, those 
who reported a “moderate” 
change had corresponding 
changes of approximately 10 
points to 20 points, and those 
who reported “very much” 
change had corresponding 
changes of > 20 points.65

In a study of patients with 
advanced cancer, MID 
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Outcome measure Type
Conclusions about measurement 

properties MID
not at all, 2 = a little, 3 = quite a bit, 
4 = very much). For the 2 items in 
the global QoL scale, the response 
format is a 7-point Likert-type scale 
(1 = very poor, 7 = excellent).61

Raw scores for each scale are 
computed as the average of the 
items that contribute to a particular 
scale. Each raw scale score is 
converted to a standardized score 
that ranges from 0 to 100 using 
a linear transformation. A decline 
in the symptom scale score 
reflects an improvement, whereas 
an increase in the function and 
QoL scale scores reflects an 
improvement.61

According to the EORTC QLQ-C30 
scoring algorithm, if there are 
missing items for a scale, the 
score for that scale can still be 
computed if there are responses 
for at least one-half of the items. 
In calculating the scale score, 
missing items are ignored.61

r = −0.40 to −0.55), fatigue (r = 
0.52) and appetite loss (r = 0.48).63 
Overall, the HADS scale correlated 
well with all EORTC QLQ-C30 
scales (r = 0.28 to 0.75), excluding 
nausea/vomiting.54 Similarly, BPI 
scales correlated with all EORTC 
QLQ-C30 scales (r = 0.20 to 0.72), 
excluding nausea/vomiting and 
financial difficulties.54 These results 
support convergent validity.
Strong correlations with both 
clinical measures of severity and 
self-reported health status (r 
> 0.50) for key domains such as 
physical functioning and fatigue, 
EORTC QLQ-C30 functioning 
scales (r = 0.41 to 0.77),62 HADS 
with all EORTC QLQ-C30 scales 
(r = 0.28 to 0.75; excluding 
nausea/vomiting),63 and BPI scales 
with all EORTC QLQ-C30 scales 
(r = 0.20 to 0.72; except nausea/
vomiting and financial difficulties),63 
supporting convergent validity.
Reliability: Cronbach alpha 
coefficients were used to 
measure internal consistency. For 
functional scales, the Cronbach 
alpha values ranged from 0.70 
to 0.85 showing good internal 
consistency. For symptoms scales, 
the Cronbach alpha values ranged 
from 0.70 to 0.90, suggesting 
high reliability.55 Additionally, a 
cluster-based analysis of several 
cancer types showed correlations 
of 0.91 for physical function-
related measures (role, physical 
social functions and fatigue, 
pain, and global health status), 
0.68 for psychological function 
(emotional functioning, cognitive 
functioning, and insomnia), and 
0.63 for gastrointestinal symptoms 
(nausea, appetite loss, and 
vomiting).64

Responsiveness: The EORTC 
QLQ-C30 was administered 
before treatment and once during 
treatment to 305 patients with 

estimates of the EORTC 
QLQ-C30 ranged from 
a meaningful change for 
improvement of 9.1 units 
(cognitive functioning) to 
23.5 units (pain), and a 
meaningful change for 
deterioration ranging from 7.2 
units (physical functioning) to 
13.5 units (role functioning). 
Distribution-based estimates 
were closest to 0.5 SD.66

In another study of patients 
with multiple myeloma (n = 
239), MID estimates for 
EORTC QLQ-C30 mean 
scores ranged from 7.6 
(improved global QoL) to 
–12.1 (deteriorated global 
QoL).67
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Outcome measure Type
Conclusions about measurement 

properties MID
nonresectable lung cancer from 
centres in 13 countries.55 Over 
a 28-day period, there was a 
statistically significant difference in 
the global QoL scores (P < 0.01) 
between patients whose condition 
improved or worsened based on 
ECOG PS during pre-treatment 
and on-treatment periods. No 
significant difference was observed 
among patients whose ECOG PS 
remained stable or unchanged.55

EORTC QLQ-LC13 The EORTC QLQ-LC13 is a lung 
cancer-specific questionnaire 
used to supplement the EORTC 
QLQ-C30 and contains 13 items 
related to lung cancer symptoms 
and treatment side effects 
including: a 3-item scale assessing 
dyspnea; and 9 single items 
including pain in chest, pain in arm 
or shoulder, pain in other parts, 
coughing, hemoptysis, sore mouth 
or tongue, dysphagia, peripheral 
neuropathy, and alopecia.55

All the scales range in score from 
0 to 100. Higher scores on the 
symptom scales reflect worse 
symptoms.55

Validity: Construct validity 
has been established between 
pain score and disease type 
(P < 0.001). Also, based on 
ECOG PS, construct validity 
was confirmed in dyspnea, 
coughing, and pain (P < 0.001) 
scores.58 Correlation between 
spirometry result and dyspnea 
score was found to be weak (r = 
0.24). Moderate correlation was 
observed between BPI intensity 
score and EORTC QLQ-LC13 pain 
score (r > 0.4).63

Reliability: Good internal 
consistency with Cronbach alpha 
values ranging from 0.52 to 0.89 
in functioning and symptom 
scales.55,58,65 Internal consistency 
was found to be unacceptable 
for pain scores (alpha = 0.53 to 
0.54) when EORTC QLQ-LC13 
was used alone without the 
EORTC QLQ-C30 questionnaire 
pain items.58 In another study, 
Cronbach alpha for dyspnea has 
been confirmed as acceptable (i.e., 
alpha = 0.76).63

Responsiveness: Dyspnea, 
coughing, and pain score improved 
over time between pretreatment 
and during treatment (statistically 
significant, P < 0.001).58

No relevant studies on MID 
in patients with SCLC were 
identified.
No studies with an MID were 
available in the overall lung 
cancer population or for 
NSCLC.

BPI = Brief Pain Inventory; ECOG PS = Eastern Cooperative Oncology Group Performance Status; EORTC QLQ-C30 = European Organisation for Research and 
Treatment of Cancer Quality of Life Questionnaire Core 30; EORTC QLQ-LC13 = European Organisation for Research and Treatment of Cancer Quality of Life 
Questionnaire Lung Cancer Module; FACT-G = Functional Assessment of Cancer Therapy–General; HADS = Hospital Anxiety and Depression Scale; HRQoL = health-
related quality of life; MID = minimal important difference; NSCLC = non–small cell lung cancer; QoL = quality of life; SCLC = small cell lung cancer; SD = standard 
deviation; SSQ = subjective significance questionnaire.
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Harms
Harms were assessed by review of AEs, SAEs, study drug discontinuation due to AEs, and notable harms. 
AEs were defined as any untoward medical occurrence associated with the use of a drug in humans, 
whether or not considered drug related. An AE were considered an SAE if it resulted in any of the following 
events: fatal; immediately life-threatening; inpatient hospitalization or prolongation of existing hospitalization; 
persistent or significant incapacity or substantial disruption of the ability to conduct normal life functions; 
congenital anomaly or birth defect in a neonate or infant born to a mother or father exposed to study 
treatment; or other medically important serious event as assessed by the investigator or sponsor. Notable 
harms of interest, which were identified by the clinical experts consulted for this review included CRS and 
ICANS. CRS was defined as a supraphysiologic response following any immune therapy that results in the 
activation or engagement of endogenous or infused T cells and/or other immune effector cells.68,69 ICANS 
used the criteria referenced in the publication by the Lee et al. study.69 ICANS grade is determined by the 
most severe event (e.g., depressed level of consciousness, seizure, motor findings, or raised intracranial 
pressure or cerebral edema) not attributable to any other cause. Results of harms as of October 2, 2023, 
were available.

Statistical Analysis
Sample Size and Power Calculation
On the basis of an analysis of the published literature, an ORR of 15% was prespecified in the protocol as 
the historical control benchmark among patients with previously treated SCLC. Assuming that an ORR would 
occur with tarlatamab in 30% of the patients, 100 patients receiving tarlatamab at the target dose determined 
during part 1 and part 2 of the trial would be needed to provide a probability of approximately 0.92 that 
the lower limit of the 97.5% CIs in the analysis of an ORR would exceed 15%. In total, approximately 220 
patients were to be enrolled in the study, with approximately 100 patients enrolled at the selected dose in 
part 1 and part 2 — approximately 90 patients from part 1 and 10 patients from part 2. Part 3 was conducted 
after completing enrolment of part 1 and part 2 and enrolled up to approximately 30 additional patients, with 
modified cycle 1 monitoring criteria.

In part 1, data from 30 patients per arm were used to perform an interim analysis. There was no enrolment 
pause for the interim analysis. Based on an estimated enrolment rate of 25 patients per month, it was 
estimated that an additional 60 patients per arm would be enrolled by the time the dose decision was made. 
The remaining 10 patients were to be enrolled at the selected target dose in part 2. With a sample size of 
approximately 100 patients at the selected target dose, the probability that the expected lower boundary 
of the 97.5% 2-sided CI of observed ORR was anticipated to be greater than 15%. A sample size of 100 
patients at the selected target dose provides a 63% probability of observing at least 1 AE with a true 1% 
incidence rate and 99% probability of observing at least 1 AE with a true 5% incidence rate.

For part 3, a sample size of up to approximately 30 patients at the selected target dose will provide a 26% 
probability of observing at least 1 AE with a true 1% incidence rate and 79% probability of observing at least 
1 AE with a true 5% incidence rate.
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Statistical Testing
An interim analysis occurred in part 1 when 30 patients per dose level had confirmed an objective response 
after the first posttreatment scan or up to 13 weeks of follow up, whichever occurred first. The analysis 
to inform the selection of the dose to be evaluated in part 2 of the study occurred in parallel to the futility 
analysis. Based on the totality of safety and efficacy data, a decision to stop the enrolment in 1 of the 
investigational arms for the remainder of the study was made by the dose selection committee. The primary 
analysis was planned when all patients were enrolled in part 1 and part 2 and had at least 24 weeks of follow 
up from the first scheduled postbaseline tumour assessment. Primary analysis was based on the disease 
response assessment by BICR per RECIST 1.1. The final analysis was to occur when enrolment was 
complete and each patient completed the study, including long-term follow up. The relationship of covariates 
to efficacy end points will be explored if appropriate.

CIs for proportions were estimated using the Clopper-Pearson exact method.70 Kaplan-Meier methods 
were used to estimate the median and percentiles for time-to-event end points with CI calculated using the 
Brookmeyer and Crowley method.71 Kaplan-Meier methods were also used to estimate landmarks for time-
to-event end points (e.g., 1-year OS) with the Greenwood formula used to estimate the standard error used 
in CI calculation.72 Mixed models for repeated measurements were used to assess the change from baseline 
over time in HRQoL. Data from part 3 were analyzed both separately and combined with part 1 and part 2, 
where applicable.

Multiplicity Control
The sponsor noted that in an interim analysis for dose selection and a superiority test of part 1 and part 2, 
multiplicity adjustment was performed in the analysis of ORR, and a 97.5% 2-sided CI was used for the 
latter primary analysis. With the enrolment of 100 patients, the lower boundary of the 97.5% 2-sided CI for 
ORR greater than 15% was considered clinically meaningful change based on the results from previous 
open-label studies of pembrolizumab and nivolumab. Multiplicity was not adjusted for other efficacy and 
safety outcomes.

Handling of Missing Data
Handling of missing data in outcome measures is provided in Table 8. Imputation rules for missing data (start 
and stop dates and death dates) in the DeLLphi-301 trial were provided in the statistical analysis plan of 
this trial.

Sensitivity Analyses
A summary of the sensitivity analyses for select end points is provided in Table 8.

Subgroup Analyses
The following baseline covariates were used as appropriate to evaluate ORR in prespecified subgroups:

•	age (< 65 years versus ≥ 65 years)

•	region (North America versus Europe versus Asia versus rest of world)
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•	race (American Indian or Alaska Native, Asian, Black or African American, Native Hawaiian or Other 
Pacific Islander, white, multiple, other)

•	delta-like ligand 3 cut points: < 75% versus 75% and < 25% versus 25% at moderate (2+) and strong 
(3+) staining intensities; other delta-like ligand 3 cut points may be explored

•	number of prior lines of anticancer therapy (2 versus 3)

•	prior PD-1 or PD-L1 inhibitor therapy (yes versus no)

•	sum of diameters of target lesions at baseline (< median versus median)

•	platinum sensitivity (< 90 days versus 90 and < 180 days versus 180 days)

•	brain metastasis at baseline (yes versus no)

•	liver metastasis at baseline (yes versus no).
If there were insufficient number of patients in the subgroup (i.e., < 10% of the whole population), relevant 
subgroups were combined.

Table 8: Statistical Analysis of Efficacy End Points in DeLLphi-301

End point Statistical model Adjustment factors
Handling of

missing data Sensitivity analyses
OS OS was analyzed using 

the same method as 
described for the PFS 
end points.

NA If the date last known 
to be alive is after 
the date that triggers 
the analysis (i.e., the 
DCO), the patient will 
be censored at the 
analysis trigger date.

For OS censoring up to 
the DCO, if there were 
deaths reported after 
the DCO before data 
snapshot date, the data 
available after the DCO 
may be used to derive 
the OS as sensitivity 
analysis.

PFS The distribution of PFS, 
including median and 
selected quantiles, were 
estimated using the 
Kaplan-Meier method 
with 95% CI calculated 
using the Brookmeyer 
and Crowley method. 
PFS rates at the 
selected time points 
(e.g., 6 months and 12 
months) were reported 
along with 95% CI 
using the Greenwood 
formula to estimate the 
standard error in the CI 
calculation.

NA Patients with no PD or 
death before DCO or 
EOS are censored at 
their last visit before 
DCO or new treatment 
start.

None
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End point Statistical model Adjustment factors
Handling of

missing data Sensitivity analyses
EORTC QLQ-C30
EORTC QLQ-LC13

The change from 
baseline over time 
in disease-related 
symptoms of dyspnea, 
physical functioning, 
and global health status 
was estimated for 
treatment dose levels 
using a REML MMRM 
under the assumption 
of MAR and with a 
UN or secondarily CS 
covariance structure. 
Similarly, the change 
from baseline over time 
for symptoms of cough 
and chest pain, the 
remaining subscales 
of EORTC QLQ-LC13, 
EORTC QLQ-C30, and 
the symptom burden 
score measured by 
the GP5 question from 
FACT- G was analyzed 
using an MMRM 
approach.
The median time to 
deterioration for the 
subscales of EORTC 
QLQ-LC13 and EORTC 
QLQ-C30 along with 
selected quartiles was 
analyzed as PFS.

MMRM covariates 
include:

•	time (i.e., days since 
randomization [part 
1] or enrolment [part 
2], continuous fixed 
effect)

•	treatment dose level, 
categorial fixed 
effect

•	patient identification, 
random categorial 
effect.

Using MAR 
assumption in 
MMRMs.

None

ORR
(CR and PR)

The number and 
percentage of patients 
with a BOR of CR or PR 
were summarized along 
with a Clopper-Pearson 
exact 97.5% CI.

NA Patients without a 
postbaseline tumour 
assessment were 
considered as 
nonresponders.

BICR FAS analysis is 
primary.
Investigator FAS 
analysis is sensitivity.

BICR = blinded independent central review; BOR = best overall response; CI = confidence interval; CR = complete response; CS = compound symmetry (covariance 
structure); DCO = data cut-off date; EORTC QLQ-C30 = European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire Core 30; EORTC 
QLQ-LC13 = European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire Lung Cancer Module; EOS = end of study; FACT-G = Functional 
Assessment of Cancer Therapy–General; FAS = full analysis set; GP5 = The single item “I am bothered by side effects of treatment,” rated on a 5-point Likert scale and 
part of the FACT-G; MAR = missing at random; MMRM = mixed effect model for repeated measures; NA = not available; ORR = objective response rate; OS = overall 
survival; PD = progressive disease; PFS = progression-free survival; PR = partial response; REML = restricted maximum likelihood-based; UN = unstructured (covariance 
structure).
Sources: Primary Clinical Study Report for DeLLphi-301,25 protocol for DeLLphi-301,53 and statistical analysis plan for DeLLphi-301.54 Details included in the table are from 
the sponsor’s Summary of Clinical Evidence.

Analysis Populations
The analysis populations in the DeLLphi-301 study are presented in Table 9.
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Results
Patient Disposition
Of the 2 dose levels assessed in part 1 of the DeLLphi-301 study, the 10 mg every 2 weeks regimen was 
selected at the prespecified interim analysis for further evaluation in part 2.

Patient disposition in the DeLLphi-301 study is summarized in Table 10. Overall, 134 patients were 
randomized to receive tarlatamab 10 mg in part 1, or enrolled into part 2 and part 3, and 133 patients 
received at least 1 dose of tarlatamab, including 99 patients in the 10 mg target dose group across part 1 
and part 2, and 34 patients in the part 3 modified safety monitoring 10 mg group.

Table 9: Analysis Populations in DeLLphi-301
Population Definition Application
Investigator full analysis set All patients who were enrolled in part 1 and 

part 2, received at least 1 dose of tarlatamab, 
and had ≥ 1 measurable lesion at baseline as 
assessed by investigator using RECIST 1.1 
criteria.

Primary interim analysis on part 1 only of 
ORR.
Sensitivity analysis for part 1 and part 2 of 
ORR.
Secondary analysis for part 1 and part 2 of 
DCR, DOR, DoDC, and PFS.

BICR full analysis set All patients who were enrolled in part 1 and 
part 2, received at least 1 dose of tarlatamab, 
and had ≥ 1 measurable lesion at baseline as 
assessed by BICR using RECIST 1.1 criteria.

Primary analysis for part 1 and part 2 of 
ORR.
Secondary analysis for part 1 and part 2 of 
DCR, DOR, DoDC, and PFS.

Safety analysis set All patients who received at least 1 dose of 
tarlatamab.

Analysis of all safety end points, unless 
noted otherwise, were conducted on the 
safety analysis set.
Analyses of OS and concordance in 
assessment of BOR by investigator versus 
BICR for part 1 and part 2.

Interim efficacy analysis set All patients in the safety analysis set who 
were followed at least up to 12 weeks starting 
from day 1. Patients who stopped disease 
assessments before 12 weeks were included 
in this analysis set if the DCO was at least 12 
weeks after their first dose date.

Interim analyses.

Investigator interim RECIST 1.1 
analysis set

All part 3 patients in the safety analysis set 
who had an opportunity to be followed for at 
least 7 weeks starting from day 1 and had 
1 or more measurable lesions at baseline 
as assessed by investigator using RECIST 
1.1 criteria. Patients who stopped disease 
assessments before 7 weeks were included 
in this analysis set if the DCO was at least 7 
weeks after their first dose date.

Primary analysis for part 3 of ORR, DCR, 
DOR, DoDC, and PFS.
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Population Definition Application
BICR interim RECIST 1.1
analysis set

All part 3 patients in the safety analysis set 
who had an opportunity to be followed for at 
least 7 weeks starting from day 1 and had ≥ 
1 or more measurable lesions at baseline as 
assessed by BICR using RECIST 1.1 criteria. 
Patients who stopped disease assessments 
before 7 weeks were included in this analysis 
set if the DCO was at least 7 weeks after 
their first dose date.

Primary analysis for part 3 of ORR, DCR, 
DOR, DoDC, and PFS.

ITT analysis set All patients who were randomized (part 1) 
and enrolled (part 2) according to assigned 
treatment dose levels during randomization 
and enrolment of the study.

Analyses of PRO end points were conducted 
on the ITT analysis set for part 1 and part 2.

BICR = blinded independent central review; BOR = best overall response; DCO = data cut-off date; DCR = disease control rate; DoDC = duration of disease control; 
DOR = duration of response; ITT = intent to treat; ORR = objective response rate; OS = overall survival; PFS = progression-free survival; PRO = patient-reported outcome; 
RECIST 1.1 = Response Evaluation Criteria in Solid Tumours Version 1.1.
Sources: Primary Clinical Study Report for DeLLphi-301.25 Details included in the table are from the sponsor’s Summary of Clinical Evidence.

The main reasons for screen failures included “untreated or symptomatic brain metastases and 
leptomeningeal disease” (32 patients), “inadequate baseline organ function” (20 patients), “brain metastases 
treated less than 14 days before first dose of treatment” (14 patients), ECOG PS greater than 1” (13 
patients), “consent not provided before initiation of study activities” (8 patients), “had not received at least 
2 prior lines of therapy including platinum-based chemotherapy” (5 patients), and “unlikely and/or unable to 
complete all study activities” (5 patients).51

As of the June 27, 2023, DCO, 70 patients (70%) in part 1 and part 2 of the DeLLphi-301 study discontinued 
treatment with tarlatamab. The main reasons for treatment discontinuation were disease progression (52%), 
AEs (7%), patient request (6%), and death (3%). Forty-three patients (43%) in part 1 and part 2 of the 
DeLLphi-301 study discontinued the study.

Baseline Characteristics
Baseline characteristics for patients in the 10 mg group and the 10 mg modified safety monitoring group are 
summarized in Table 11. Of the 99 patients in the 10 mg group, most were male (71.1%). The median age 
was 64 years (range, 35 years to 82 years). Overall, patients had a median of 2 (range, 1 to 6) prior lines 
of therapy, including prior PD-1 or PD-L1 inhibitors (73.7%). The majority of the patients (65.7%) received 
2 prior lines of therapy. Time to progression after 1L platinum therapy was less than 90 days for 27 patients 
(27.3%), between 90 days and 179 days for 22 patients (22.2%), longer than 180 days for 20 patients 
(21.4%), and unknown for 30 patients (30.3%). Most patients had metastatic disease (98.0%), no brain 
metastases (77.8%), or liver metastases (61.6%), and an ECOG PS score of 1 (73.7%).
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Table 10: Summary of Patient Disposition in DeLLphi-301 (DCO of June 27, 2023)

Patient disposition
Tarlatamab 10 mg

n = 100

Tarlatamab 10 mg
modified safety monitoring

n = 34
Randomized 100 (100.0) 34 (100.0)

V 88 (88.0) 0 (0.0)

Patients enrolled in part 2 12 (12.0) 0 (0.0)

Patients enrolled in part 3 0 (0.0) 34 (100.0)

Tarlatamab accounting

Patients who never received tarlatamab 1 (1.0) 0 (0.0)

Patients who received tarlatamab 99 (99.0) 34 (100.0)

   Continuing tarlatamab 29 (29.0) 20 (58.8)

   Discontinued tarlatamab 70 (70.0) 14 (41.2)

      Disease progression 52 (52.0) 8 (23.5)

      AE 7 (7.0) 3 (8.8)

      Death 3 (3.0) 2 (5.9)

      Patient request 6 (6.0) 0 (0.0)

      Requirement for alternative therapy 0 (0.0) 1 (2.9)

      Other 2 (2.0) 0 (0.0)

Study completion accounting

Patients continuing study 57 (57.0) 25 (73.5)

Discontinued from study 43 (43.0) 9 (26.5)

   Death 35 (35.0) 8 (23.5)

   Withdrawal of consent from study 7 (7.0) 0 (0.0)

   Lost to follow up 1 (1.0) 1 (2.9)

   Decision by sponsor 0 (0.0) 0 (0.0)

Fulla/interimb analysis set, n 99a 33b

Safety analysis set, n 99c 34c

AE = adverse event; BICR = blinded independent central review; DCO = data cut-off date; RECIST 1.1 = Response Evaluation Criteria in Solid Tumours Version 1.1.
Note: Values are n (%) unless otherwise indicated.
aBICR full analysis set for part 1 and part 2: all patients who were randomized (part 1) or enrolled (part 2), received at least 1 dose of tarlatamab, and had ≥ 1 measurable 
lesion at baseline as assessed by BICR using RECIST 1.1 criteria.
bBICR interim RECIST analysis set for part 3: all part 3 patients in the safety analysis set who had an opportunity to be followed for at least 7 weeks starting from day 1 and 
had ≥ 1 measurable lesion at baseline as assessed by BICR using RECIST 1.1 criteria. For primary analysis, all efficacy analyses for part 3 were based on interim RECIST 
analysis sets.
cAll patients who received at least 1 dose of tarlatamab.
Sources: Primary Clinical Study Report for DeLLphi-301.25 Details included in the table are from the sponsor’s Summary of Clinical Evidence.
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Table 11: Summary of Baseline Characteristics of DeLLphi-301, Safety Analysis Set

Characteristic
Tarlatamab 10 mg

n = 99

Tarlatamab 10 mg
modified safety monitoring

n = 34
Age (years)

   Median (range) 64.0 (35 to 82) 65.5 (49 to 80)

   Mean (SD) 63.6 (8.6) 65.5 (8.1)

Age group, n (%)

   18 to 64 years 51 (51.5) 14 (41.2)

   65 to 74 years 38 (38.4) 14 (41.2)

   75 to 84 years 10 (10.1) 6 (17.6)

   ≥ 85 years 0 (0.0) 0 (0.0)

Sex, n (%)

   Male 71 (71.7) 24 (70.6)

   Female 28 (28.3) 10 (29.4)

Race, n (%)

   American Indian or Alaska Native 0 (0.0) 0 (0.0)

   Asian 41 (41.4) 2 (5.9)

   Black or African American 0 (0.0) 1 (2.9)

   Native Hawaiian or Other Pacific Islander 0 (0.0) 0 (0.0)

   White 57 (57.6) 31 (91.2)

ECOG status at baseline, n (%)a

   0 26 (26.3) 10 (29.4)

   1 73 (73.7) 24 (70.6)

Weight, kg

   Mean (SD) 73.96 (18.42) 77.49 (16.26)

   Median (range) 71.35 (41.3 to 123.4) 79.75 (44.7 to 107.9)

Smoking history, n (%)

   Never 8 (8.1) 1 (2.9)

   Current 18 (18.2) 5 (14.7)

   Former 73 (73.7) 28 (82.4)

Prior lines of therapy, n (%)

   1 2 (2.0) 0 (0.0)

   2 65 (65.7) 22 (64.7)

   3 18 (18.2) 6 (17.6)
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Characteristic
Tarlatamab 10 mg

n = 99

Tarlatamab 10 mg
modified safety monitoring

n = 34
   > 3 14 (14.1) 6 (17.6)

   Mean (SD) 2.5 (1.0) 2.6 (1.0)

   Median (range) 2.0 (1 to 6) 2.0 (2 to 6)

Time from initial cancer diagnosis to randomization 
or enrolment, months

   Mean (SD) 19.10 (10.09) 20.09 (11.62)

   Median (range) 15.90 (5.5 to 61.5) 17.10 (7.1 to 60.9)

Prior PD-1 or PD-L1 inhibitor, n (%)

   Yes 73 (73.7) 28 (82.4)

   No 26 (26.3) 6 (17.6)

Prior radiotherapy for current malignancy, n (%)

   Yes 77 (77.8) 24 (70.6)

   No 22 (22.2) 10 (29.4)

Prior surgery for current malignancy, n (%)

   Yes 12 (12.1) 7 (20.6)

   No 87 (87.9) 27 (79.4)

Disease stage at initial diagnosis, n (%)

   Stage 0 0 (0.0) 0 (0.0)

   Stage I 0 (0.0) 0 (0.0)

   Stage II 3 (3.0) 3 (8.8)

   Stage III 18 (18.2) 4 (11.8)

   Stage IV 66 (66.7) 22 (64.7)

   Unknown/missing 12 (12.1) 5 (14.7)

Disease stage at screening, n (%)

   Stage 0 0 (0.0) 0 (0.0)

   Stage I 0 (0.0) 0 (0.0)

   Stage II 1 (1.0) 2 (5.9)

   Stage III 5 (5.1) 1 (2.9)

   Stage IV 87 (87.9) 28 (82.4)

   Unknown/missing 6 (6.1) 3 (8.8)

Metastatic at baseline, n (%)

   Yes 97 (98.0) 32 (94.1)

   No 2 (2.0) 2 (5.9)
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Characteristic
Tarlatamab 10 mg

n = 99

Tarlatamab 10 mg
modified safety monitoring

n = 34
Platinum sensitivity, n (%)b

   < 90 days 27 (27.3) 7 (20.6)

   ≥ 90 and < 180 days 22 (22.2) 7 (20.6)

   ≥ 180 days 20 (20.2) 9 (26.5)

   Unknown/missing 30 (30.3) 11 (32.4)

Brain metastases at baseline, n (%)

   Yes 22 (22.2) 4 (11.8)

   No 77 (77.8) 30 (88.2)

Liver metastases at baseline, n (%)

   Yes 38 (38.4) 12 (35.3)

   No 61 (61.6) 22 (64.7)

DLL3 cut points, n (%)

   < 75% at moderate (2+) and strong (3+) staining 
intensity

46 (46.5) 10 (29.4)

   ≥ 75% at moderate (2+) and strong (3+) staining 
intensity

36 (36.4) 6 (17.6)

   < 25% at moderate (2+) and strong (3+) staining 
intensity

14 (14.1) 5 (14.7)

   ≥ 25% at moderate (2+) and strong (3+) staining 
intensity

68 (68.7) 11 (32.4)

ECOG = Eastern Cooperative Oncology Group; SD = standard deviation.
a0 = fully active, able to carry on all predisease performance without restriction; 1 = restricted in physically strenuous activity but ambulatory and able to carry out work of a 
light or sedentary nature (e.g., light housework, office work).
bPlatinum sensitivity is calculated as end of first-line platinum therapy to date of first progression.
Sources: Primary Clinical Study Report for DeLLphi-301.25 Details included in the table are from the sponsor’s Summary of Clinical Evidence.

Exposure to Study Treatments
As of the DCO of June 27, 2023, at least 1 dose of tarlatamab was administered to 99 patients in the 10 mg 
group across part 1 and part 2, and 34 patients in the 10 mg group with modified safety monitoring in part 3. 
Patient exposure in the DeLLphi-301 study is summarized in Table 12. In the 10 mg group (part 1 and part 
2), patients were treated with tarlatamab for a median of 22.1 weeks (range, 0.1 weeks to 66.1 weeks). The 
median relative dose intensity was 92.9% (range, 3.2% to 114.8%), and the mean relative dose intensity was 
85.5% (standard deviation = 21.9%). In the 10 mg group with modified safety monitoring (part 3), patients 
were treated with tarlatamab for a median of 6.1 weeks (range, 0.1 weeks to 16.4 weeks). The median 
relative dose intensity was 100.0% (range, 3.2% to 100.0%) and the mean relative dose intensity was 92.6% 
(standard deviation = 19.0%).



54/129

Clinical Evidence

Tarlatamab (Imdelltra)

Concomitant medications used in at least 10% of the total population are summarized in Table 13. In the 
10 mg group, the majority of patients (97%) received concomitant medications during the treatment period. 
All patients (100%) in the 10 mg modified safety monitoring group received concomitant medications. The 
most commonly prescribed concomitant medications in the DeLLphi-301 trial were paracetamol (78.8%) and 
dexamethasone (36.4%) in the 10 mg group. The proportion of patients who received these concomitant 
medications in the 10 mg modified safety monitoring group was similar to the 10 mg group.

Table 12: Patient Exposure in DeLLphi-301, Safety Analysis Set (DCO June 27, 2023)

Detail
Tarlatamab 10 mg

n = 99

Tarlatamab 10 mg
modified safety monitoring

n = 34

Number of doses received

   Mean (SD) 13.4 (9.0) 5.4 (2.5)

   Median (min, max) 13.0 (1, 34) 5.0 (1, 10)

Cumulative dose, mg

   Mean (SD) 124.3 (89.4) 44.8 (24.7)

   Median (min, max) 121.1 (1.0, 331.0) 41.0 (1.0, 91.0)

Relative dose intensity, %a

   Mean (SD) 85.5 (21.9) 92.6 (19.0)

   Median (min, max) 92.9 (3.2, 114.8) 100.0 (3.2, 100.0)

Treatment duration (weeks)

   Mean (SD) 24.17 (18.30) 7.32 (4.68)

   Median (min, max) 22.14 (0.1, 66.1) 6.14 (0.1, 16.4)

DCO = data cut-off date; max = maximum; min = minimum; SD = standard deviation.
aRelative dose intensity (%) = (actual cumulative dose/planned cumulative dose) × 100.
Sources: Primary Clinical Study Report for DeLLphi-301.25 Details included in the table are from the sponsor’s Summary of Clinical Evidence.

Table 13: Concomitant Medication Use in 10% or More of the Total Population in 
DeLLphi-301, Safety Analysis Set (DCO June 27, 2023)

Concomitant medication, n (%)
Tarlatamab 10 mg

n = 99

Tarlatamab 10 mg
modified safety monitoring

n = 34
Number of patients reporting use of concomitant 
medications

96 (97.0) 34 (100.0)

   Paracetamol 78 (78.8) 27 (79.4)

   Dexamethasone 36 (36.4) 11 (32.4)

   Sodium chloride 32 (32.3) 5 (14.7)

   Magnesium oxide 24 (24.2) 9 (26.5)
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Concomitant medication, n (%)
Tarlatamab 10 mg

n = 99

Tarlatamab 10 mg
modified safety monitoring

n = 34
   Omeprazole 19 (19.2) 13 (38.2)

   Lactulose 24 (24.2) 4 (11.8)

   Metoclopramide 17 (17.2) 3 (8.8)

   Potassium chloride 14 (14.1) 10 (29.4)

   Oxycodone hydrochloride 12 (12.1) 3 (8.8)

   Ibuprofen 15 (15.2) 5 (14.7)

   Furosemide 17 (17.2) 5 (14.7)

   Pantoprazole 14 (14.1) 4 (11.8)

   Levothyroxine sodium 13 (13.1) 2 (5.9)

   Ondansetron 10 (10.1) 11 (32.4)

   Prednisolone 9 (9.1) 1 (2.9)

   Fentanyl 10 (10.1) 4 (11.8)

   Megestrol acetate 13 (13.1) 1 (2.9)

   Metamizole 11 (11.1) 7 (20.6)

   Morphine sulphate 7 (7.1) 4 (11.8)

   Pregabalin 13 (13.1) 2 (5.9)

   Salbutamol 8 (8.1) 10 (29.4)

   Dexamethasone sodium phosphate 10 (10.1) 2 (5.9)

   Famotidine 8 (8.1) 5 (14.7)

   Levofloxacin 10 (10.1) 2 (5.9)

   Metoclopramide hydrochloride 13 (13.1) 1 (2.9)

   Morphine 14 (14.1) 6 (17.6)

   Tocilizumab 6 (6.1) 3 (8.8)

   Piperacillin sodium and tazobactam sodium 15 (15.2) 1 (2.9)

   Acetylcysteine 8 (8.1) 2 (5.9)

   Erdosteine 11 (11.1) 0 (0.0)

   Oxygen 11 (11.1) 6 (17.6)

   Acetylsalicylic acid 7 (7.1) 5 (14.7)

   Enoxaparin sodium 8 (8.1) 9 (26.5)

   Lorazepam 8 (8.1) 6 (17.6)

   Pantoprazole sodium sesquihydrate 7 (7.1) 4 (11.8)

DCO = data cut-off date.
Sources: Primary Clinical Study Report for DeLLphi-301.25 Details included in the table are from the sponsor’s Summary of Clinical Evidence.
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A post hoc analysis of postprogression therapies showed that 19 patients received 26 subsequent 
therapies.73 As shown in Table 14, the postprogression regimens were ones used commonly in real-world 
practice in the 3L+ setting, including platinum-containing regimens, CAV, irinotecan, and topotecan. Only 1 
patient received an investigational drug.

Table 14: Postprogression Therapies in DeLLphi-301
Regimen n
Carboplatin 1

Carboplatin and irinotecan 1

Doxorubicin, cyclophosphamide, and vincristine 1

Investigational new drug 1

Irinotecan 5

Lurbinectedin 1

PD-1 inhibitor 1

Platinum 1

Platinum and etoposide 1

Platinum, etoposide, and PD-L1 inhibitor 1

Platinum and taxane 1

Other 1

Sacituzumab govitecan 1

Topotecan 5

Sources: Primary Clinical Study Report for DeLLphi-301.25 Details included in the table are from the sponsor’s Summary of Clinical Evidence.

Efficacy
Overall Survival
OS was defined as the interval from the date of first dose of tarlatamab to the event of death due to any 
cause. In the 10 mg group (part 1 and part 2), the median OS was 14.3 months (95% CI, 10.8 months 
to NE), with a median follow-up time of 10.6 months (95% CI, 9.7 months to 11.3 months) at the DCO of 
June 27, 2023. The 12-month OS rate was 57.7% (95% CI, 45.0% to 68.4%). At later DCOs (October 2, 
2023, and May 16, 2024), the results of OS were consistent with the primary analysis (Table 15).
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Table 15: OS Assessment in DeLLphi-301 Part 1 and Part 2, Safety Analysis Set

Detail

DCO: June 27, 2023a DCO: October 2, 2023 DCO: May 16, 2024
Part 1 and part 2: Tarlatamab (10 mg)

n = 99
Events (death), n (%) 35 (35.4) 44 (44.4) 54 (54.5)

Censored, n (%) 64 (64.6) 55 (55.6) 45 (45.5)

   Alive at last follow up 57 (57.6) 48 (48.5) 37 (37.4)

   Withdrawal of consent from study 6 (6.1) 6 (6.1) 7 (7.1)

   Lost to follow up 1 (1.0) 1 (1.0) 1 (1.0)

Median OS, months (95% CI)b 14.3 (10.8 to NE) 15.2 (10.8 to NE) 15.2 (10.8 to NE)

Median follow-up time of OS, months, 
(95% CI)b,c

10.6 (9.2 to 11.5) 13.8 (12.9 to 14.7) 20.7 (19.6 to 21.7)

KM estimate at 3 months, % (95% CI)d 88.7 (80.5 to 93.6) 88.7 (80.5 to 93.6) 88.7 (80.5 to 93.6)

KM estimate at 6 months, % (95% CI)c 73.4 (63.2 to 81.2) 73.4 (63.2 to 81.2) 73.4 (63.2 to 81.2)

KM estimate at 9 months, % (95% CI)c 68.0 (57.1 to 76.6) 67.9 (57.4 to 76.4) 67.9 (57.4 to 76.4)

KM estimate at 12 months, % (95% CI)c 57.7 (45.0 to 68.4) 56.7 (45.6 to 66.3) 56.6 (45.6 to 66.3)

CI = confidence interval; DCO = data cut-off date; KM = Kaplan-Meier; NE = not estimable; OS = overall survival.
aDCO of June 27, 2023, corresponded to the primary analysis.
bMedian was estimated using the KM method and 95% CIs of the median were estimated using log-log transformation of KM survival estimate by the Brookmeyer and 
Crowley (1982) method.
cThe follow-up time was measured by reversing the status indicator for censored and events.
d95% CIs were estimated using the Kalbfleisch and Prentice (1980) method.
Sources: Primary Clinical Study Report for DeLLphi-301,25 Addendum 01 to the Primary Clinical Study Report for DeLLphi-301,26 Addendum 02 to the Primary Clinical 
Study Report for DeLLphi-301,27 and Addendum 03 to the Primary Clinical Study Report for DeLLphi-301.28 Details included in the table are from the sponsor’s Summary of 
Clinical Evidence.

Progression-Free Survival
Results for PFS are summarized in Table 16. At the DCO of June 27, 2023, in the 10 mg group (part 1 and 
part 2), median PFS by BICR was 4.3 months (95% CI, 3.0 months to 5.6 months) with a median follow-up 
time of 9.7 months (95% CI, 8.3 months to 10.9 months). At the DCO of October 2, 2023, median PFS by 
BICR was 4.3 months (95% CI, 3.0 months to 5.6 months) with a median follow-up time of 13.6 months (95% 
CI, 11.0 months to 13.8 months). The percentage of patients with event of disease progression or death was 
65.7% at the DCO of June 27, 2023, and 68.7% at the DCO of October 2, 2023.
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Table 16: PFS Assessment by BICR in DeLLphi-301, Full Analysis Set for Part 1 and  
Part 2

Detail

Part 1 and part 2: Tarlatamab 10 mg
N = 99a

DCO: June 27, 2023 DCO: October 2, 2023
Events, n (%) 65 (65.7) 68 (68.7)

   Death 8 (8.1) 8 (8.1)

   Disease progression 57 (57.6) 60 (60.6)

Censored, n (%) 34 (34.3) 31 (31.3)

   On study without disease progression or death 23 (23.2) 19 (19.2)

   No evaluable postbaseline disease assessment 2 (2.0) 2 (2.0)

   Missed ≥ 2 consecutive assessments 3 (3.0) 3 (3.0)

   Started new anticancer therapy 3 (3.0) 4 (4.0)

   Withdrawal of consent from study 3 (3.0) 3 (3.0)

Median PFS (KM), months (95% CI)b 4.3 (3.0 to 5.6) 4.3 (3.0 to 5.6)

   Median follow-up time (KM), months (95% CI)b,c 9.7 (8.3 to 10.9) 13.6 (11.0 to 13.8)

   KM estimate at 3 months, % (95% CI)d 58.8 (48.1 to 68.1) 58.8 (48.1 to 68.1)

   KM estimate at 6 months, % (95% CI)d 39.7 (29.6 to 49.6) 39.7 (29.6 to 49.6)

   KM estimate at 9 months, % (95% CI)d 27.6 (18.4 to 37.5) 27.9 (19.0 to 37.5)

   KM estimate at 12 months, % (95% CI)d 25.7 (16.7 to 35.8) 25.2 (16.6 to 34.7)

BICR = blinded independent central review; CI = confidence interval; DCO = data cut-off date; KM = Kaplan-Meier; PFS = progression-free survival.
aBICR full analysis set for part 1 and part 2.
bMedian was estimated using the KM method and 95% CI of the median was estimated using log-log transformation of KM survival estimate by the Brookmeyer and 
Crowley (1982) method.
cThe follow-up time was measured by reversing the status indicator for censored and events.
d95% CIs were estimated using the Kalbfleisch and Prentice (1980) method.
Sources: Primary Clinical Study Report for DeLLphi-301,25 Addendum 01 to the Primary Clinical Study Report for DeLLphi-301,26and Addendum 02 to the Primary Clinical 
Study Report for DeLLphi-301.27 Details included in the table are from the sponsor’s Summary of Clinical Evidence.

Health-Related Quality of Life
Analyses of HRQoL end points were only conducted for part 1 and part 2. As of the June 27, 2023, DCO, 
the results for EORTC QLQ-LC13 showed that the least squares mean changes from baseline up to cycle 
12 were −4.5 (95% CI, −11.4 to 2.4) for cough, −6.5 (95% CI, −10.9 to −2.1) for chest pain, and −10.2 (95% 
CI, −16.4 to −4.0) for dyspnea composite score. For the EORTC QLQ-C30 global health status/quality of 
life subscale, the least squares mean change from baseline up to cycle 12 was 11.5 (95% CI, 6.6 to 16.4) 
(Table 17).
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Table 17: Summary of HRQoL Outcomes — ITT Analysis Set for Part 1 and Part 2 (DCO 
June 27, 2023)

HRQoL

DeLLphi-301
Part 1 and part 2: Tarlatamab 10 mg

N = 100
EORTC QLQ-LC13

Number of patients with observed data at cycle 12, day 1, n 14

Dyspnea composite scorea

    Baseline, mean (SD) 26.01 (21.58)

    Change from baseline up to cycle 12, LS mean (95% CI)b −10.21 (−16.41 to −4.02)

Cough

    Baseline, mean (SD) 26.74 (27.32)

    Change from baseline up to cycle 12, LS mean (95% CI)b −4.48 (−11.35 to 2.39)

Chest pain

    Baseline, mean (SD) 11.36 (21.78)

    Change from baseline up to cycle 12, LS mean (95% CI)b −6.50 (−10.94 to −2.06)

EORTC QLQ-C30

Number of patients with observed data at cycle 12, day 1, n 14

Global health status or QoL

    Baseline, mean (SD) 59.24 (19.43)

    Change from baseline up to cycle 12, LS mean (95% CI)b 11.50 (6.63 to 16.37)

CI = confidence interval; DCO = data cut-off date; EORTC QLQ-C30 = European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire Core 
30; EORTC QLQ-LC13 = European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire Lung Cancer Module; HRQoL = health-related 
quality of life; ITT = intention to treat; LS = least squares; N = number of all randomized or enrolled patients; n = number of patients with observed data; QoL = quality of 
life; SD = standard deviation.
aDyspnea composite score represents the composite score of item 3, 4, and 5 from EORTC QLQ-LC13 and item 8 from EORTC QLQ-C30 questionnaires.
bMixed model for repeated measures analysis is based on change from baseline up to cycle 12 day 1 with the dependent variable, time, baseline score, and treatment 
dose levels as fixed effects, and subject intercept and slope of time for change from baseline as random effects.
Sources: Primary Clinical Study Report for DeLLphi-301.25 Details included in the table are from the sponsor’s Summary of Clinical Evidence.

Objective Response Rates
ORR was a primary efficacy end point for part 1 and part 2. ORR was defined as the proportion of patients 
with a best overall response of CR or PR as defined by RECIST 1.1. As of June 27, 2023, the ORR in the 
BICR full analysis set for part 1 and part 2 was 41.4% (97.5% CI, 30.3% to 53.2%) for patients in the 10 
mg group. Tumour shrinkage, as assessed by BICR, was observed in 72 patients (72.7%) in the BICR full 
analysis set for part 1 and part 2. The results of ORR were consistent with the primary analysis at later 
DCOs (October 2, 2023, and January 12, 2024). Tumour shrinkage as assessed by BICR was observed in 
72 patients (72.7%) in the BICR full analysis set for part 1 and part 2, at all 3 DCOs. Most patients (40.4%) 
achieved PR in the ORR assessment (Table 18).
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Table 18: ORR Assessment in DeLLphi-301, Part 1 and Part 2 BICR

Detail

DCO: June 27, 2023,
in FAS

DCO: October 2, 2023,
in SAS

DCO: January 12, 2024,
in SAS

Part 1 and part 2: Tarlatamab 10 mg
N = 99

BOR as assessed by BICRa, n (%)

CR, confirmed 1 (1.0) 2 (2.0) 3 (3.0)

PR, confirmed 40 (40.4) 39 (39.4) 37 (37.4)

Stable disease 29 (29.3) 29 (29.3) 30 (30.3)

Progressive disease 19 (19.2) 19 (19.2) 19 (19.2)

Not evaluable 3 (3.0) 3 (3.0) 3 (3.0)

No postbaseline scan 7 (7.1) 7 (7.1) 7 (7.1)

ORR as assessed by BICR

ORR, n (%) 41 (41.4) 41 (41.4) 40 (40.4)

97.5% CIa 30.3 to 53.2 31.6 to 51.8b 30.7 to 50.7b

Any tumour shrinkage as assessed by BICR, n (%)

Yesc 72 (72.7) 72 (72.7) 72 (72.7)

   At least 30% tumour shrinkage 47 (47.5) 47 (47.5) 47 (47.5)

No 19 (19.2) 19 (19.2) 19 (19.2)

Missing 8 (8.1) 8 (8.1) 8 (8.1)

BICR = blinded independent central review; BOR = best overall response; CI = confidence interval; CR = complete response; DCO = data cut-off date; FAS = full analysis 
set; ORR = objective response rate; PR = partial response; RECIST 1.1 = Response Evaluation Criteria in Solid Tumours Version 1.1; SAS = safety analysis set.
Note: The BICR full analysis set for part 1 and part 2 consists of all patients who are randomized (part 1) or enrolled (part 2), received at least 1 dose of tarlatamab, and 
have ≥ 1 measurable lesions at baseline as assessed by BICR using RECIST 1.1 criteria; the safety analysis set for part 1 and part 2 includes all patients who received at 
least 1 dose of tarlatamab in part 1 and part 2 of the study.
aExact CI was calculated using the Clopper-Pearson method. ORR was defined as the proportion of patients with a BOR of CR or PR as defined by RECIST 1.1.
b95% CI.
cIncludes patients who had any tumour shrinkage in the target lesions at postbaseline assessment.
Sources: Primary Clinical Study Report for the DeLLphi-301 trial, DCO June 27, 2023,25 Addendum 01 to the Clinical Study Report for the DeLLphi-301 trial, DCO October 
2, 2023,26 and Addendum 02 to the Clinical Study Report for the DeLLphi-301 trial, DCO January 12, 2024.27 Details included in the table are from the sponsor’s Summary 
of Clinical Evidence.

Subgroup analyses were conducted for ORR to explore the consistency of the treatment effect across 
subgroups as assessed by BICR. Response was seen across all subgroups for patients with and 
without prior treatment with PD-1 or PD-L1 inhibitors and for patients whose disease progressed within 
90 days, between 90 days to 179 days, 180 days or more, or had an unknown response after platinum 
therapy. Results from analyses across all relevant subgroups were generally consistent with the primary 
analyses for ORR.
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Figure 2: Forest Plot of Subgroup Analysis of ORR — DCO June 27, 2023

1 - > 10 mg = 1 mg step dose to 10 mg target dose; BICR = blinded independent central review; CI = confidence interval; DCO = data cut-off date; FAS = full analysis set; 
NE = not estimable; ORR = objective response rate.
Notes: The median of sum of diameter of target lesions at baseline was 92.10, based on the BICR full analysis set for part 1 and part 2 using BICR tumour assessments. 
Patients with missing or unknown values were not included in the analysis.
Platinum sensitivity is calculated as end of first-line platinum therapy to date of first progression. Patients with missing or unknown values were not included in the analysis.
aThe exact 97.5% CI was calculated using the Clopper-Pearson method. The exact 95% CI was calculated using the Clopper-Pearson method.
Source: Primary Clinical Study Report for the DeLLphi-301 trial.25

Harms
Safety analyses were conducted using the safety analysis set that consists of all patients who received at 
least 1 dose of tarlatamab. The latest DCO for AEs was October 2, 2023.

Adverse Events
The most frequently reported all-grade TEAEs and grade 3 or higher TEAEs are summarized in Table 19.

As of the June 27, 2023 DCO, 99% of patients experienced TEAEs at the 10 mg dose. The most commonly 
reported TEAEs (≥ 20% of patients) were CRS (51.5%), decreased appetite (30.3%), pyrexia (39.4%), 
constipation (31.3%), anemia (28.3%), dysgeusia (24.2%), fatigue (23.2%), and asthenia (21.2%).

Grade 3 or higher AEs were reported for 60 patients (60.6%). The most frequently reported grade 3 
or greater TEAEs (≥ 5% of patients) in the 10 mg group were anemia, lymphocyte count decreased, 
lymphopenia, hyponatremia, fatigue, and asthenia. Of note, CRS was the most frequently reported AE in 
the 10 mg group, but no patients in this group had grade 3 or higher CRS events. One patient in the 10 mg 
modified safety monitoring group had a grade 3 and higher CRS event.

Serious Adverse Events
SAEs were reported for 58 patients (58.6%) in the 10 mg target dose group (part 1 and part 2) and 15 
patients (44.1%) in the modified safety monitoring 10 mg group as of the June 27, 2023, DCO.
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The most frequently reported (≥ 2 patients) SAEs in the 10 mg group (part 1 and part 2) were CRS (26.3%), 
pyrexia (6.1%), pneumonia (4.0%), respiratory tract infection (3.0%), ICANS (2.0%), and hyponatremia 
(4.0%). In the part 3 modified safety monitoring 10 mg target dose group, the most frequently reported (≥ 2 
patients) SAEs by preferred term were CRS (14.7%), ICANS (5.9%), and respiratory failure (5.9%). The 
incidence of SAEs reported as of October 2, 2023, was similar to the DCO of June 2023.

Withdrawal Due to AEs
As of the June 27, 2023, DCO, 7 patients (7.1%) in the 10 mg group and 3 patients (8.8%) in the 10 
mg modified safety monitoring group had AEs leading to discontinuation of tarlatamab. Reasons for 
treatment discontinuation included anemia (1.0%), thrombocytopenia (1.0%), cholestasis (1.0%), 
COVID-19 pneumonia (1.0%), abnormal ECOG PS (1.0%), tumour lysis syndrome (1.0%), and muscular 
weakness (1.0%). The results of withdrawals due to AEs at the October 2, 2023, DCO were similar to the 
primary analysis.

Mortality
Fatal AEs were reported for 2 patients (2.0%; 1 pneumonia and 1 respiratory acidosis) in the 10 mg group in 
part 1 and part 2, and 3 patients (8.8%; 1 aspiration, 1 pulmonary embolism, and 1 respiratory failure) in the 
part 3 modified safety monitoring 10 mg group, as of the June 27, 2023, DCO and October 2, 2023, DCO. 
None of the deaths were considered by the investigator to be related to tarlatamab.

Notable Harms
In part 1, part 2, and part 3, CRS occurred in 70 patients (52.6%). One patient in the 10 mg modified safety 
monitoring group had a grade 3 and higher CRS event.

In the 10 mg group (part 1 and part 2), 9 patients (9.1%) had ICANS events, though none were grade 3 
or higher.

Table 19: Summary of Harms Results in DeLLphi-301 — Safety Analysis Set

Harms

DCO: June 27, 2023 DCO: October 2, 2023

Part 1 and part 2: 
Tarlatamab 10 mg

n = 99

Part 3:
Tarlatamab 10 mg 

MSM
n = 34

Part 1 and part 2: 
Tarlatamab 10 mg

n = 99

Part 3:
Tarlatamab 10 mg 

MSM
n = 34

All TEAEs 98 (99.0) 34 (100.0) 99 (100.0) 34 (100.0)

Most frequent AEs (> 20%)

   Anemia 28 (28.3) 10 (29.4) 29 (29.3) (32.4)

   Decreased appetite 30 (30.3) 15 (44.1) — —

   CRS 51 (51.5) 19 (55.9) 51 (51.5) 19 (55.9)

   Pyrexia 39 (39.4) 10 (29.4) 40 (40.4) 10 (29.4)

   Constipation 31 (31.3) 8 (23.5) 31 (31.3) 8 (23.5)

   Dysgeusia 24 (24.2) 16 (47.1) 25 (25.3) 17 (50.0)
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Harms

DCO: June 27, 2023 DCO: October 2, 2023

Part 1 and part 2: 
Tarlatamab 10 mg

n = 99

Part 3:
Tarlatamab 10 mg 

MSM
n = 34

Part 1 and part 2: 
Tarlatamab 10 mg

n = 99

Part 3:
Tarlatamab 10 mg 

MSM
n = 34

   Fatigue 23 (23.2) 9 (26.5) 23 (23.2) 9 (26.5)

   Asthenia 21 (21.2) 12 (35.3) 21 (21.2) 12 (35.3)

   Nausea 16 (16.2) 6 (17.6) 16 (16.2) 9 (26.5)

   Dyspnea 15 (15.2) 6 (17.6) 15 (15.2) 7 (20.6)

   Hypomagnesemia 10 (10.1) 7 (20.6) 12 (12.1) 7 (20.6)

   Headache 9 (9.1) 5 (14.7) 9 (9.1) 7 (20.6)

   Diarrhea 7 (7.1) 8 (23.5) 7 (7.1) 9 (26.5)

   Grade ≥ 3 AEs 60 (60.6) 22 (64.7) 60 (60.6) 24 (70.6)

SAEs 58 (58.6) 15 (44.1) 58 (58.6) 18 (52.9)

AEs leading to 
discontinuation

7 (7.1) 3 (8.8) 7 (7.1) 4 (11.8)

Death 2 (2.0) 3 (8.8) 2 (2.0) 3 (8.8)

Notable harms

   CRS 51 (51.5) 19 (55.9) 51 (51.5) 19 (55.9)

   CRS, grade ≥ 3 0 1 (2.9) 0 1 (2.9)

   ICANS 9 (9.1) 4 (11.8) 9 (9.1) 4 (11.8)

   ICANS, grade ≥ 3 0 0 0 0

AE = adverse event; ASTCT = American Society for Transplantation and Cellular Therapy; CRS = cytokine release syndrome; CTCAE = Common Terminology Criteria for 
Adverse Events; DCO = data cut-off date; ICANS = immune effector cell-associated neurotoxicity syndrome; MSM = modified safety monitoring; SAE = serious adverse 
event; SCLC = small cell lung cancer; TEAE = treatment-emergent adverse event.
Notes: Values are n (%).
For patients with multiple events, only the worst severity grade is reported.
AEs were coded using MedDRA version 26.0. CRS and ICANS events were graded using ASTCT.69 Other AEs were graded using CTCAE version 5.0.
Events of SCLC or disease progression are excluded.
Sources: Primary Clinical Study Report for the DeLLphi-301 trial, DCO June 27, 202325 and Addendum 01 to the Clinical Study Report for the DeLLphi-301 trial, DCO 
October 2, 2023.26 Details included in the table are from the sponsor’s Summary of Clinical Evidence.

Critical Appraisal
Internal Validity
The DeLLphi-301 study is an ongoing, phase II, open-label, single-arm trial evaluating the efficacy and 
safety tarlatamab in patients with ES-SCLC. The potential influence of selection bias is difficult to ascertain 
in a single-arm trial. Another key limitation of the DeLLphi-301 trial is the absence of a comparator group 
to assess the efficacy and harms of tarlatamab compared to other relevant active treatments. In Canada, 
currently there are no authorized treatments in the 3L setting for patients with ES-SCLC, and the available 
treatment options are limited. Thus, it is difficult to compare tarlatamab with relevant comparators in a clinical 
trial. In a single-arm trial, treatment effect of the study drug cannot be directly assessed because the trial 
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design is not able to distinguish what proportion of the estimated treatment response can be attributed to the 
study drug, placebo effects, a patient’s natural history, or other prognostic factors.

Because it was a single-arm trial, patients in the DeLLphi-301 trial were aware of the intervention that they 
were taking, which potentially increased the risk of detection bias and performance bias. Moreover, the 
open-label design limited the interpretability of the subjective study outcomes such as patient-reported 
outcomes including HRQoL and AEs. To mitigate the impact of this bias, all outcomes included in this review 
were assessed by both BICR and the investigator using RECIST 1.1. Concordance between assessments 
by BICR and the investigators was examined for best overall response, and the results showed that the 
concordance rate between the BICR and investigator for responder versus nonresponder was 89%. The 
concordance rates for other efficacy outcomes are not provided. Given the open-label design of the trial, 
it is likely that the BICR would be able to provide less biased tumour assessments compared with the 
investigator’s assessments.

The primary end point of the DeLLphi-301 trial was ORR. Response rate as a primary study end point in 
oncology trials has been supported by regulatory guidance (e.g., FDA) for market access, as ORR is directly 
attributable to the antitumour activity of the study drug. Additionally, ORR is generally based on objective 
and quantitative assessment and is evaluable with a single-arm design, even though this end point may 
not always correlate with survival.74 The clinical experts consulted for this review echoed that results of 
ORR should be interpreted with other efficacy outcomes, such as OS, which remains the most clinically 
relevant efficacy end point in cancer research. OS and PFS, which were secondary efficacy end points in the 
DeLLphi-301 study were considered clinically meaningful outcomes for this review. However, time-to-event 
end points cannot be adequately assessed in a single-arm trial as all patients received the same treatment. 
As such, the effect of tarlatamab on time-to-event end points can only be considered as exploratory and 
supportive. At the DCO of May 16, 2024, with a median follow-up time of 15.2 months, 54 patients (54.5%) in 
part 1 and part 2 had died; while the study is currently ongoing, the 95% CI for OS was still NE, suggesting 
the immaturity of the survival data. Despite OS and PFS results that were considered clinically meaningful 
by the clinical experts consulted for this review, because of the combination of the single-arm design, the 
secondary nature of the outcomes, and the short follow-up duration, the results for survival end points should 
only be considered supportive of the overall antitumour effect of tarlatamab. The clinical experts consulted 
for this review also identified brain metastasis–free survival as important, though this was not assessed in 
the DeLLphi-301 study.

In this trial, HRQoL was assessed using both disease-specific and generic questionnaires. These are 
validated instruments and MIDs for the scale score have been reported for various cancer types including 
lung cancer, except for EORTC QLQ-LC13, where an MID was not identified from the literature. According 
to the available data, results for HRQoL were missing for a large proportion of the study participants. For 
example, at cycle 12, data were available in only 14 patients for EORTC QLQ-C30 and EORTC QLQ-LC13. 
Due to the large amount of missing data for HRQoL, results for these end points have a high level of 
uncertainty and a high risk of bias such that definitive conclusions cannot be drawn for these end points.
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In this trial, the sponsor noted that in an interim analysis for dose selection and a superiority test of part 
1 and part 2, multiplicity adjustment was performed in the analysis of ORR, and a 97.5% 2-sided CI was 
used. The lower boundary of the 97.5% 2-sided CI for ORR greater than 15% was considered a clinically 
meaningful change based on the results from previous open-label studies of pembrolizumab and nivolumab. 
A detailed description of the methods used to account for multiple testing for response rate was not provided; 
therefore, it is unclear whether a true multiplicity adjustment has been conducted. There was no control 
for multiplicity for other efficacy or safety outcomes in the DeLLphi-301 study, thus all secondary end 
points were considered supportive and should be interpreted with consideration for any increased risk of 
type I error.

External Validity
In the DeLLphi-301 trial, the median number of prior therapies was 2, all patients received prior platinum-
based chemotherapy, and 74% of the patients received prior PD-L1 inhibitor therapy. Almost all patients 
(98%) had metastatic disease at baseline, and most patients had an ECOG PS of 1 (74%). Based on the 
feedback from the clinical experts consulted for this review, the eligibility criteria and baseline characteristics 
of patients enrolled in the DeLLphi-301 trial generally reflected a patient population in clinical practice in 
Canada that would receive treatment with tarlatamab for ES-SCLC, although in practice, this treatment 
may be used in a broader population than the DeLLphi-301 trial, such as those with an ECOG PS of 2, or 
those who had major surgery within 28 days of the first dose of tarlatamab. Although there were no sites in 
Canada included in the trial, the clinical experts noted that the study findings of the DeLLphi-301 study can 
be generalized to a population of patients living in Canada.

The experts also confirmed that the use of concomitant therapies and subsequent anticancer therapies were 
generally consistent with practice in Canada and that the outcome measures in the DeLLphi-301 trial are 
clinically relevant in clinical trials of ES-SCLC.

GRADE Summary of Findings and Certainty of the Evidence
Methods for Assessing the Certainty of the Evidence
For pivotal studies and RCTs identified in the sponsor’s systematic review, GRADE was used to assess the 
certainty of the evidence for outcomes considered most relevant to inform expert committee deliberations, 
and a final certainty rating was determined as outlined by the GRADE Working Group.23,24

•	High certainty: We are very confident that the true effect lies close to that of the estimate of 
the effect.

•	Moderate certainty: We are moderately confident in the effect estimate — The true effect is likely to 
be close to the estimate of the effect, but there is a possibility that it is substantially different. We use 
the word “likely” for evidence of moderate certainty (e.g., “X intervention likely results in Y outcome”).

•	Low certainty: Our confidence in the effect estimate is limited — The true effect may be substantially 
different from the estimate of the effect. We use the word “may” for evidence of low certainty (e.g., “X 
intervention may result in Y outcome”).
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•	Very low certainty: We have very little confidence in the effect estimate — The true effect is likely to 
be substantially different from the estimate of effect. We describe evidence of very low certainty as 
“very uncertain.”

Although GRADE guidance is not available for noncomparative studies, the CDA-AMC review team 
assessed pivotal single-arm trials for study limitations (which refers to internal validity or risk of bias), 
inconsistency across studies, indirectness, imprecision of effects, and publication bias to present these 
important considerations. Because the lack of a comparator arm does not allow for a conclusion to be drawn 
on the effect of the intervention versus any comparator, the certainty of evidence for single-arm trials started 
at very low certainty with no opportunity for rating up.

When possible, certainty was rated in the context of the presence of an important (nontrivial) treatment 
effect; if this was not possible, certainty was rated in the context of the presence of any treatment effect (i.e., 
the clinical importance is unclear). In all cases, the target of the certainty of evidence assessment was based 
on the point estimate and where it was located relative to the threshold for a clinically important effect (when 
a threshold was available) or to the null.

The target of the certainty of evidence assessment was the presence of a clinically important improvement in 
survival (PFS and OS) and HRQoL, which were considered the most important outcomes to treatment by the 
clinical experts consulted for this review, and the clinician group and patient group inputs. According to the 
clinical experts, clinically importance thresholds for the outcomes of OS and PFS were a benefit of at least 
2 months over current standard of care for OS and PFS, respectively. Additionally, response to treatment 
(ORR) was included in the certainty of evidence assessment based on the potential translation to long-term 
survival outcomes.

The DeLLphi-301 trial, a phase II, single-arm, open-label study of tarlatamab was the only study included in 
the GRADE assessment.

Results of GRADE Assessments
Table 2 presents the GRADE summary of findings for tarlatamab from the DeLLphi-301 trial, for the 
treatment of adult patients with ES-SCLC with disease progression on or after at least 2 prior lines of therapy 
including platinum-based chemotherapy.

Long-Term Extension Studies
There were no relevant long-term extension studies submitted for this review.

Indirect Evidence
Contents within this section have been informed by materials submitted by the sponsor. The following have 
been summarized and validated by the review team.

Objectives for the Summary of Indirect Evidence
No direct comparative evidence between tarlatamab and relevant comparators was identified by the 
sponsor-conducted systematic review. In an effort to address this evidence gap, the sponsor conducted 1 



67/129

Clinical Evidence

Tarlatamab (Imdelltra)

analysis using propensity score weighting of IPD29 and 2 MAICs,30 which indirectly compared tarlatamab with 
currently available treatments in patients with ES-SCLC in the 3L+ setting. The objective of this section is to 
summarize and critically appraise the methods and findings of these studies.

Description of Studies
The sponsor submitted 1 observational study comparing patients in the tarlatamab group of the DeLLphi-301 
study to patients who received available therapies for ES-SCLC in the 3L+ setting from the Flatiron Health 
Research Database (referred to as Flatiron hereafter). Flatiron is a database of electronic health records 
comprising IPD collected from oncology practices and cancer centres in the US. The DeLLphi-301 study 
versus the Flatiron study was not randomized, and propensity score weighting was applied in an attempt to 
adjust for confounding between the cohorts. In addition, the sponsor submitted 2 MAICs that compared the 
DeLLphi-301 study with sponsor-conducted retrospective observational cohort studies based on aggregate 
registry data, including the CAS study conducted in the UK and the OOS conducted in Canada.

These studies aimed to assess the relative treatment effects of tarlatamab versus relevant comparator 
therapies on patients with ES-SCLC who had progressed or recurred following 1 platinum-based regimen 
and at least 1 other LOT. All studies assessed OS and PFS. TTD, time to next treatment discontinuation or 
death (TTNTD), and ORR were also assessed in the DeLLphi-301 study versus the Flatiron study.

Of note, the sponsor considered the DeLLphi-301 study versus the Flatiron study to have provided the 
primary evidence for assessment of comparative effectiveness of tarlatamab versus comparator therapies 
due to the availability of IPD from the Flatiron study which allowed application of inclusion and exclusion 
criteria of the DeLLphi-301 study to the Flatiron study to promote similarity and for more complete adjustment 
of differences in prognostic factors between the tarlatamab and comparator therapy cohorts. According to the 
sponsor, the Flatiron study comparison also allowed for analyses of the broadest set of clinical outcomes, 
had high-quality clinical data and sufficient sample size, and was reflective of a contemporaneous population 
of people with SCLC.

The MAICs were considered by the sponsor as supporting evidence because matching of patient populations 
and adjustment for baseline differences were more limited in the MAICs relative to the DeLLphi-301 study 
with the Flatiron study given the availability of only aggregate data from these sources and that only analyses 
of OS and PFS were feasible. The sponsor’s justification for submitting the MAICs was that the DeLLphi-301 
study versus CAS study analysis offered a larger sample size than available in the Flatiron study and 
reflected use of available 3L+ therapies in the UK, which do not entirely overlap with available therapies in 
the US reflected in the Flatiron study. The DeLLphi-301 study versus OOS analysis provided evidence from a 
cohort reflective of the 3L+ ES-SCLC treatment landscape in Canada.

Study Selection Methods
The sponsor conducted a systematic literature review (SLR) to identify clinical trial studies reporting 
efficacy and safety of interventions for patients with SCLC in the 3L+ setting (referred to as the clinical SLR 
hereafter). Studies identified by the clinical SLR were further evaluated in a feasibility assessment to select 
studies for inclusion. Table 20 presents a summary of the selection criteria and methods applied in the 
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process. No studies met the selection criteria. The clinical SLR confirmed that there were no available head-
to-head trials between tarlatamab and relevant comparators; therefore, evidence for tarlatamab would be 
based solely on the single-arm, phase II DeLLphi-301 trial. An external control would be required to create a 
comparator arm on which to perform unanchored ITC.

The sponsor subsequently conducted a SLR of published real-world observational studies (referred to as the 
burden of illness [BOI] SLR hereafter) of relevant comparator therapies to identify real-word evidence (RWE) 
for inclusion into the ITC based on the same selection criteria as the clinical SLR, except that the study 
design of interest was observational cohort studies as opposed to RCTs and nonrandomized clinical trials. 
Studies identified by the BOI SLR were further evaluated in a feasibility assessment for their suitability as 
sources of external control data by comparing key study design elements and reliability of the datasets.

The clinical and BOI SLRs were conducted using multiple literature databases (MEDLINE, Embase, and 
Cochrane Central Register of Controlled Clinical Trials) and study selection was conducted by 2 independent 
reviewers, with discrepancies being resolved by a third reviewer. Data extraction and risk of bias assessment 
was conducted by 1 reviewer and validated by a second reviewer. Risk of bias assessment was performed in 
the clinical SLR only, and the Cochrane Risk of Bias 2 tool for RCTs and the Downs and Black tool for single-
arm trials were used. Reasons for study exclusion were documented.

Table 20: Study Selection Criteria and Methods for Indirect Evidence Submitted by the 
Sponsor
Characteristics Study selection criteria
Population Adult patients (aged ≥ 18 years) with SCLC with disease progression on or after front-line therapy 

and at least 1 other prior line of therapy
Subgroups of particular interest including but not limited to:

•	front-line platinum-based therapy

•	anti-PD-L1 exposure

•	platinum-sensitive disease

•	DLL3 expression status

•	presence of brain metastases.

Intervention and 
comparators

•	tarlatamab

•	real-world physicians’ choice of therapies in the 3L+ ES-SCLC setting which may include:
	◦ topotecan
	◦ CAV
	◦ platinum-based chemotherapy
	◦ irinotecan
	◦ taxane
	◦ lurbinectedin.

Outcome Treatment pattern (i.e., distribution by real-world 3L+ regimens) and any of the following efficacy 
outcomes:

•	overall survival with Kaplan-Meier curves

•	progression-free survival with Kaplan-Meier curves
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Characteristics Study selection criteria

•	overall response rate

•	complete response or better

•	time to progression

•	time to next treatment

Study designsa •	RCTs

•	Nonrandomized clinical trials

Exclusion criteria Studies that did not include interventions or comparators of interest, for example, in a 2L+ 
population without reporting 3L+ subgroup results and the 3L+ subgroup is < 80% of the overall 
population

Databases searched MEDLINE, Embase, and Cochrane Central Register of Controlled Trials

Selection process Articles screened independently by 2 reviewers, with discrepancies being resolved by a third 
reviewer

Data extraction process Conducted by 1 reviewer and validated by a second reviewer

Quality assessment Conducted by 1 reviewer using the Cochrane Risk of Bias 2 tool for RCTs, and the Downs and 
Black checklist for single-arm trials; and validated by a second reviewer

2L+ = second-line or later; 3L+ = third line or later; CAV = cyclophosphamide, doxorubicin, and vincristine; ES-SCLC = extensive-stage small cell lung cancer; RCT = 
randomized controlled trial; SCLC = small cell lung cancer.
aIn the burden of illness SLR, observational cohort studies, as opposed to RCTs and nonrandomized clinical trials, were of interest.
Sources: Sponsor’s Evidence Synthesis Feasibility Assessment Report.75 Details included in the table are from the sponsor’s Summary of Clinical Evidence.

Comparative Evidence Analysis Methods
IPD Propensity Score Weighting (DeLLphi-301 Versus Flatiron)
Sample selection: Key patient eligibility criteria from the DeLLphi-301 trial were applied to patients from the 
Flatiron study to create an external control arm of patients receiving comparator therapies in the 3L+ setting 
for ES-SCLC. Key inclusion and exclusion criteria for patients initiating tarlatamab in the DeLLphi-301 study 
are described in Table 21, along with the application of these criteria in the Flatiron study data to select the 
comparator therapies cohort.

The following trial inclusion and exclusion from the DeLLphi-301 trial could not be applied to the Flatiron 
study cohort due to lack of collection, missingness, or inapplicability in the Flatiron study:

•	measurable lesions as per RECIST 1.1 within 21 days before the first dose of tarlatamab

•	willingness to provide archived tumour tissue samples or undergo pretreatment tumour biopsy 
(exceptions allowed)

•	minimum life expectancy of 12 weeks.

Table 21: Inclusion and Exclusion Criteria in Tarlatamab and Comparator Therapies Cohorts
Tarlatamab (DeLLphi-301) Comparator therapies (Flatiron)

Inclusion criteria

Initiated tarlatamab 10 mg Initiated comparator therapies currently available in Canada in the 
3L+ settings, including CAV, topotecan, irinotecan, platinum-based 
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Tarlatamab (DeLLphi-301) Comparator therapies (Flatiron)
regimens without PD-1 or PD-L1 inhibitor immunotherapy, taxanes, 
and others

Aged ≥ 18 years at screening Aged ≥ 18 years at initiation of 3L+ treatment

Histologically or cytologically confirmed SCLC •	Diagnosis of lung cancer

•	Pathology consistent with SCLC (i.e., based on biopsy and/or 
documented SCLC diagnosis); not diagnosed with NSCLC on or 
before the time a patient was first extracted for the SCLC cohort

ES-SCLC; progressed or recurred following 1 platinum-
based regimen and at least 1 other prior LOT before 
tarlatamab initiation (i.e., patients are 3L+ at tarlatamab 
initiation)

•	Evidence of treatment with a platinum-based regimen as front-line 
systemic therapy for SCLC, and at least 1 immediate subsequent 
LOT for SCLC after first-line treatment

•	Initiated a 3L+ systemic treatment

•	No gap of greater than ≥ 90 days from initial SCLC diagnosis date 
to the start of structured data activity after diagnosis

ECOG PS of 0 or 1 at screening ECOG PS of 0 or 1 within a window of 28 days before or 7 days 
after initiation of 3L+ treatment

•	No brain metastases at screening; or treated brain 
metastases, if definitive therapy was completed at least 
2 weeks before first dose of tarlatamab with no evidence 
of CNS progression or only pseudoprogression at time of 
screening, and asymptomatic

•	No brain metastases before initiation of 3L+ therapy; or patients 
with brain metastases who initiated 3L+ treatment

•	Initiating 3L+ treatment was considered to reflect that active 
management was in place or a justification for not actively treating 
brain metastases was made before initiating anticancer treatment

Adequate organ function, defined based on laboratory/test 
values for markers of hematological, coagulation, renal, 
hepatic, pulmonary, and cardiac function

Proxied by patients initiating 3L+ treatment, given that adequate 
organ function is required before initiating any anticancer therapies 
in clinical practice

Exclusion criteria

Untreated or symptomatic CNS metastases or 
leptomeningeal disease

Untreated brain or CNS metastases as proxied by neither a record 
of treatment for brain metastases nor initiation of 3L+ ES-SCLC 
treatment

Evidence of interstitial lung disease or active, noninfectious 
pneumonitis

Not applied to the Flatiron study cohort

Initiating 3L+ treatment was considered to reflect that active 
management was in place or a justification for not actively treating 
interstitial lung disease or active noninfectious pneumonitis was 
made before initiating anticancer treatment

History of other malignancies within the past 2 years Evidence of other malignancies except carcinoma in situ within 2 
years prior

History of MI, symptomatic CHF, or arterial thrombosis 
within the 12 months prior

History of MI, CHF, or arterial thrombosis within 12 months prior

•	Hepatitis B and C

•	Immunodeficiency (e.g., HIV or AIDS) or receiving 
systemic steroids or immunosuppressive therapy within 7 
days prior

•	Prior anticancer therapy within 28 days prior

Not applied to the Flatiron study cohort as this was not considered 
prognostic for outcomes in this population

Prior therapy with tarlatamab Not applicable
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Tarlatamab (DeLLphi-301) Comparator therapies (Flatiron)
Currently receiving or recently ended treatment with 
another investigational device or drug study

Received any investigative agents as part of a clinical trial during 
any LOT (including 3L+)

3L+ = third line or later; CAV = cyclophosphamide, doxorubicin, and vincristine; CHF = congestive heart failure; CNS = central nervous system; ECOG PS = Eastern 
Cooperative Oncology Group Performance Status; ES-SCLC = extensive-stage small cell lung cancer; LOT = line of treatment; MI = myocardial infarction; NSCLC = 
non–small cell lung cancer; SCLC = small cell lung cancer; vs. = versus.
aIncluding paclitaxel and docetaxel.
Sources: DeLLphi-301 vs. Flatiron Technical Report.29

Index line selection in the comparator therapies cohort: Some patients in the comparator therapies 
cohort met eligibility criteria at more than 1 LOT. For these patients, 1 eligible LOT was identified and 
included in the analysis using a propensity score-based approach as follows. First, all eligible LOTs for 
comparator therapies cohort were identified. A propensity score model at the level of LOT was fit using all 
eligible LOTs for the comparator therapies cohort and all LOTs for patients in the tarlatamab cohort. The 
dependent variable in the model was the treatment indicator (i.e., whether a LOT was treated with tarlatamab 
or not), while the independent variables included age at index, sex, ECOG PS at index, disease stage at 
diagnosis, number of previous LOTs at index, chemotherapy-free interval (CFI) after 1L therapy, presence of 
brain metastases at index, time from SCLC diagnosis to index date, and smoking status. The model was fit 
using a generalized estimating equation approach with a logistic link function to account for any correlation 
across multiple eligible LOTs for the same patient. A propensity score for each LOT was estimated as 
the model-predicted probability of the patient in that LOT being treated with tarlatamab conditional on the 
adjusted baseline prognostic factors. For patients in the comparator therapies cohort with multiple eligible 
LOTs, their LOT with the highest propensity score was selected as their index LOT for use in all subsequent 
analytic steps.

Use of this approach intends to allow for selection of a single LOT for the patients who were eligible at 
multiple LOTs that most reduced imbalances of prognostic factors across the tarlatamab and available 
treatment option cohorts. All subsequent analyses used a single LOT for all patients and were conducted at 
the patient level.

Propensity score adjustment: Prognostic factors for outcomes in SCLC were identified by the sponsor 
through a multistep approach, incorporating literature review, empirical analyses of available data, and 
expert input. Propensity score weighting was implemented at the patient level to reduce the imbalances 
of prognostic factors between the tarlatamab and comparator therapies cohorts. In the primary analysis, 
confounding variables considered by the sponsor to be of high (age, sex, ECOG PS, disease stage at 
diagnosis, number of previous LOTs, smoking status) and medium importance (CFI after 1L therapy, 
presence of brain metastasis, time from SCLC diagnosis to baseline) were adjusted for.

Standardized mortality weighting was used to reweight patients so that the distributions of baseline 
characteristics of patients treated with comparator therapies matched that of patients treated with tarlatamab. 
This approach is consistent with estimating the average treatment effect in the treated approach. Density 
plots of the propensity score distribution were generated to visually confirm adequate distributional overlap of 
propensity score scores between the 2 treatment groups.
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To assess whether balance in confounding factors was achieved by the propensity score adjustment, 
the distributions of baseline characteristics both preweighting and postweighting were summarized. 
Standardized mean differences for the differences between tarlatamab and comparator therapy cohorts were 
also calculated. E-values, defined as the minimum strength of association that an unmeasured confounder 
would need to have with both the exposure and the outcome, conditional on adjusted covariates, to fully 
explain observed tarlatamab outcome HRs were calculated for OS, TTD, and PFS outcomes.

Outcome analyses: Efficacy outcomes including OS, OS adjusted for postprogression use of tarlatamab, 
TTD, TTD adjusted for postprogression use of tarlatamab, TTNTD, PFS, and ORR were compared between 
the tarlatamab and comparator therapies cohorts before and after propensity score weighting. Note that 
results for TTNTD are not of interest to this review and will not be further summarized.

OS adjusted for postprogression use of tarlatamab was estimated through the 2-stage method in a post hoc 
analyses of the DeLLphi-301 study.76,77 TTD adjusted for postprogression use of tarlatamab was defined as 
the TTD that would have been observed had tarlatamab only been used until disease progression. In this 
analysis, patients with postprogression use of tarlatamab were instead treated as having discontinued at time 
of progression, with their event or censoring status and times updated accordingly.

For OS, TTD, and PFS, comparisons were conducted using unweighted and weighted Kaplan-Meier 
analyses and log rank tests. In addition, HRs were estimated before and after weighting using unweighted 
and weighted Cox proportional hazards models, respectively. The 95% CIs for HRs were estimated using 
bootstrapping. The proportional hazards assumption was assessed using log cumulative hazard plots and 
Schoenfeld residuals tests.

For ORR, the proportion of patients achieving CR or PR was summarized and compared between the 
tarlatamab and available treatment option cohorts before and after weighting. Odds ratios were estimated 
before and after weighting using unweighted and weighted logistic regression models, respectively. The 95% 
CIs for odd ratios were estimated based on bootstrapping.

Sensitivity analyses: Three sensitivity analyses were conducted. First, PFS analyses were repeated 
considering only patients in the Flatiron study datasets whose progression was determined based on 
radiographic evidence alone as PFS events.

Second, in addition to the adjustment of high and medium importance confounding variables, adjustment of 
the lower importance confounding variables (i.e., prior PD-1 or PD-L1 inhibitor use, liver metastases, race) 
were included in propensity score models as well to assess robustness of the relative treatment effect to 
these additional adjustments.

Third, to reflect the entire range of comparator therapies received in 3L+ settings in the Flatiron study data, 
analyses were repeated including all eligible index therapies in the available treatment cohort. PFS analyses 
based on radiographic evidence alone and adjustment of lower importance confounding variables were also 
conducted for this overall Flatiron study analysis to assess the robustness of the results.
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MAICs (DeLLphi-301 Versus CAS and DeLLphi-301 Versus OOS)
An unanchored MAIC approach was selected by the sponsor for the indirect comparison analyses owing 
to the noncomparative nature of the DeLLphi-301 study and the lack of a common comparator. IPD were 
available from the DeLLphi-301 study while aggregate patient data were available from the comparator 
studies (the CAS study and OOS). The covariates used for match adjustment were identified using 
a multistep approach, incorporating literature review, empirical analyses of available data (including 
multivariable regressions based on the DeLLphi301 trial data and meta-regression of published studies of 2L 
and 3L+ treatment for SCLC), and expert input. The adjustment factors were prioritized by level of prognostic 
importance as follows based on clinical expert opinion:

•	highest importance — ECOG PS, age, disease stage, and number of previous LOTs

•	medium importance — CFI, sex, brain metastases, and time from SCLC diagnosis

•	lowest importance — previous use of PD-1 or PD-L1 inhibitor, liver metastases, and race.
In the base-case analysis of the DeLLphi-301 study versus the CAS study, match adjustments were applied 
to covariates including age at index, sex, ECOG PS at index, brain metastases (at index for tarlatamab 
versus at 1L for comparator), liver metastases (at index for tarlatamab versus at 1L for comparator), disease 
stage at diagnosis, CFI, and time from diagnosis to index. Two scenario analyses were conducted to assess 
the impact of excluding CFI (scenario analysis 1) and disease stage at diagnosis (scenario analysis 2) from 
match adjustment on study results.

In the base-case analysis of the DeLLphi-301 study versus the CAS study, match adjustments were applied 
to covariates including age at index, sex, disease stage at diagnosis, and time from diagnosis to index. Two 
scenario analyses were conducted to assess the impact of excluding time from diagnosis to index (scenario 
analysis 1) and disease stage at diagnosis (scenario analysis 2) from match adjustment on study results.

In each MAIC, patients in the tarlatamab group were assigned weights such that after weighting, average 
characteristics of patients in the tarlatamab group matched those reported for patients in the comparator 
therapies cohort, and each patient’s weight was equal to their estimated odds of being in the comparator 
therapies cohort versus the tarlatamab group. Weights were obtained based on a logistic regression model 
for the odds of enrolment in the comparator therapies group versus the tarlatamab group, with all matched-
on baseline characteristics included as independent variables in the model. Because only summary statistics 
for baseline characteristics were available for the aggregate population, a method of moments estimator 
was used to estimate the parameters of this logistic regression model. The weights obtained were used to 
calculate the ESS achieved after weighting patients.78,79 Baseline patient characteristics before and after 
weighting were presented.

Kaplan-Meier curves of OS and PFS reported for the comparator therapies cohort were digitized and 
pseudo-IPD were created. The pseudo-IPD were then combined with the tarlatamab IPD, and unadjusted 
OS and PFS for each group were generated based on Kaplan-Meier analyses. HRs and 95% CIs were 
estimated from Cox proportional hazards models comparing these 2 cohorts.
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Adjusted survival functions were based on weighted Kaplan-Meier analyses. Adjusted HRs and 95% CIs 
were based on weighted Cox proportional hazards models. The 95% CIs for adjusted HRs were estimated 
using a robust sandwich estimator to account for the uncertainty in the estimation of the underlying 
MAIC weights.

A summary of the analysis methods for IPD propensity score weighting analysis and the MAICs is shown 
in Table 22.

Table 22: Propensity Score Weighting and MAIC Analysis Methods

Methods
DeLLphi-301
vs. Flatiron

DeLLphi-301
vs. CAS

DeLLphi-301
vs. OOS

Analysis methods IPD propensity score weighting Unanchored MAIC

Covariates used for 
match adjustment (base 
case)

Age, sex, ECOG PS, disease 
stage at diagnosis, number of 
previous LOTs, smoking status, 
CFI after 1L therapy, presence of 
brain metastasis, time from SCLC 
diagnosis to baseline

Age at index, sex, ECOG PS 
at index, brain metastases 
(at index for tarlatamab 
vs. at 1L for comparator), 
liver metastases (at index 
for tarlatamab vs. at 1L for 
comparator), disease stage 
at diagnosis, CFI, time from 
diagnosis to index

Age at index, sex, disease 
stage at diagnosis, time 
from diagnosis to index, 
liver metastases at 
diagnosis

Outcomes of interest OS, PFS, ORR, TTD OS, PFS

Scenario analyses Analysis 1: Considering only 
patients whose progression was 
determined based on radiographic 
evidence alone as PFS events
Analysis 2: Adjusting for 
confounding variables of high, 
medium, and low prognostic 
importance
Analysis 3: Includes all eligible 
index therapies in the Flatiron study 
cohort

Scenario 1: Same match 
adjustment covariates as the 
base case, excluding CFI
Scenario 2: Same match 
adjustment covariates as the 
base case, excluding disease 
stage at diagnosis

Scenario 1: Same match 
adjustment covariates as 
the base case, excluding 
time from diagnosis to 
index
Scenario 2: Same match 
adjustment covariates as 
the base case, excluding 
disease stage at diagnosis

1L = first-line; CAS = Cancer Analysis System; CFI = chemotherapy-free interval; ECOG PS = Eastern Cooperative Oncology Group Performance Status; IPD = individual 
patient data; LOT = line of treatment; MAIC = matching-adjusted indirect comparison; OOS = Oncology Outcomes Study; ORR = objective response rate; OS = overall 
survival; PFS = progression-free survival; SCLC = small cell lung cancer; TTD = time to treatment discontinuation or death; vs. = versus.
Sources: DeLLphi-301 vs. Flatiron Technical Report,29 and Technical Report for DeLLphi-301 vs. CAS and DeLLphi-301 vs. OOS.30

Results
Summary of Included Studies
Seven published RWE studies were identified by the BOI SLR. These studies, along with 3 sponsor-
conducted RWE registry studies with unpublished data, were considered by the sponsor as potential sources 
for external control data and were assessed in a feasibility assessment. All 7 published RWE studies were 
identified by the BOI SLR but were subsequently excluded due to small sample sizes (the Steffens et al.,80 
Aktas et al.,81 and Inomata et al.82 studies); limited reporting of all efficacy end points that are relevant for 
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ITCs supporting reimbursement or health technology assessment submissions (the Simos et al.83 and Nagy-
Mignotte et al.84 studies); inclusion of a sizable portion of patients with ECOG PS of 2 or higher; or patients 
who were only eligible or received best supportive care, which were not included in the DeLLphi-301 study 
(the Coutinho et al.85 and Saruwatari et al.86 studies). As well, the study periods for the Coutinho et al.85 
and Saruwatari et al.86 studies were before 2016, with no data that reflect treatment pattern changes (e.g., 
lurbinectedin’s approval in 2L in 2016) and improved supportive care over time.

The 3 sponsor-conducted RWE studies (the CAS, OOS, and Flatiron studies) were eventually selected by 
the sponsor as the sources for external control data. The Flatiron and CAS studies were considered by the 
sponsor to be the most suitable sources of evidence given reasonable sample size, comparable eligibility 
criteria versus the DeLLphi-301 study, and availability of baseline characteristics for potential adjustments in 
ITCs, IPD (Flatiron study only), and relevant efficacy end points. The sponsor noted that while the OOS had 
a smaller sample size and limited availability of baseline characteristics for adjustments in ITCs, it reflected 
treatment patterns and outcomes for a population of people requiring 3L treatment for ES-SCLC in a setting 
in Canada and was thus deemed valuable for exploratory analyses by the sponsor.

The characteristics of the DeLLphi-301 study, Flatiron study, CAS study, and OOS are summarized in 
Table 23. The DeLLphi-301 study was a phase II, single-arm, open-label trial of tarlatamab conducted in 
Europe, East Asia, and North America, while the Flatiron study, CAS study, and OOS were retrospective 
observational cohort studies using registry data of patients receiving available treatment for SCLC in the 
US, UK, and Canada, respectively. Data collection occurred between 2021 and 2023 in the DeLLphi-301 
study and started earlier in the Flatiron study (2013 to 2021), CAS study (2013 to 2022), and OOS (2011 
to 2022). The CAS study and OOS included adult patients receiving therapies for ES-SCLC in the 3L 
setting, while the DeLLphi-301 study and the Flatiron study included patients in the 3L+ setting. Patients in 
the DeLLphi-301 study, Flatiron study, and CAS study were required to have previously received 1 line of 
platinum-based chemotherapy and have an ECOG PS of 0 or 1 but such requirements did not exist for OOS. 
In the DeLLphi-301 study, Flatiron study, and CAS study, the majority of patients had ES-SCLC at diagnosis 
(80%, 68%, and 95%, respectively) and all patients had an ECOG PS score of 0 or 1 and had previously 
received platinum-based chemotherapy at baseline, while these data were not reported in OOS. The 
studies also differed by sample sizes (the DeLLphi-301 study, N = 97; Flatiron study, N = 184; CAS study, 
N = 540; and OOS, N = 71) and proportion of patients with brain metastases at baseline (the DeLLphi-301 
study, 22%; Flatiron study, 21%; CAS study, 5%; and not reported in OOS). As well, the definition of PFS 
differed. In the DeLLphi-301 and Flatiron studies, PFS was defined as time to disease progression or death; 
disease progression was assessed based on radiographic progression as per RECIST 1.1 criteria in the 
DeLLphi-301 study and based on radiographic imaging, pathology reports, or clinical examination in the 
Flatiron study. In the CAS study and OOS, PFS was proxied by time to TTD as data on progression were not 
available. Tarlatamab was administered as the study intervention in the DeLLphi-301 study. In the Flatiron 
study, patients received the following 3L+ therapy, including PD-L1–based therapy, lurbinectedin, topotecan, 
platinum-based chemotherapy, irinotecan, CAV, and other 3L+ therapies. In the CAS study, patients received 
topotecan (40%), CAV or other chemotherapy regimens (35%), platinum and etoposide regimens without 
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PD-L1 inhibitor therapy (20%), and other platinum-containing regimens (5%). In OOS, patients received 
topotecan (20%), CAV (30%), platinum and etoposide regimens (24%), and other therapies (27%).

Table 23: Summary of Included Studies in Propensity Score Weighting Analysis and MAICs

Characteristics
DeLLphi-301
(index study)

Flatiron
(comparator study)

CAS
(comparator study)

OOS
(comparator study)

Study design Phase II, single-arm, 
open-label trial

Retrospective 
observational cohort 
study (registry data–
based)

Retrospective 
observational cohort 
study (registry data–
based)

Retrospective 
observation cohort study 
(registry data–based)

Study site Europe, East Asia, 
North America (0 sites 
in Canada)

US UK Canada

IPD available Yes Yes No No

Period of data 
collection

December 2021 to 
June 2023

January 2013 to 
October 2021

July 2013 to May 2022 January 2011 to 
December 2022

Population 3L+ ES-SCLC
(N = 97)

3L+ ES-SCLC
(N = 184)

3L ES-SCLC
(N = 540)

3L ES-SCLC
(N = 71)

Key inclusion or 
exclusion criteria

•	Aged ≥ 18 years

•	ES-SCLC

•	Previously received 
1 platinum-based 
chemotherapy and 
≥ 1 other prior LOT

•	ECOG PS score of 
0 or 1

•	Either no brain 
metastases, or 
treated, asymptomatic 
brain metastases, 
with no evidence of 
pseudoprogression

•	Life expectancy ≥ 12 
weeks

•	Aged ≥ 18 years

•	ES-SCLC

•	Previously received 
at least 2 LOTs, 
including 1 line of 
platinum-based 
chemotherapy

•	ECOG PS score of 
0 or 1

•	Patients both without 
and with brain 
metastases were 
included

•	Excluded patients 
with diagnosed 
NSCLC

•	Aged ≥ 18 years

•	ES-SCLC

•	Previously received 
2 LOTs, including 
1 line of platinum-
based chemotherapy

•	ECOG PS score of 
0 or 1

•	Patients both without 
and with brain 
metastases were 
included

•	Aged ≥ 18 years

•	SCLC, included de 
novo ES disease 
and those who 
subsequently 
developed recurrent 
disease

•	Previously received 
≥ 2 prior LOTs

Intervention (%) Tarlatamab (100%) •	PD-L1-based therapy

•	Lurbinectedin

•	Topotecan

•	Platinum-based

•	Irinotecan

•	CAV

•	Other therapies

•	Topotecan (40%)

•	CAV or other 
chemotherapy 
regimens (35%)

•	Platinum and 
etoposide regimens 
without PD-L1 
inhibitor therapy 
(20%)

•	Other platinum-
containing regimens 
(5%)

•	Topotecan (20%)

•	CAV (30%)

•	Platinum and 
etoposide regimens 
(24%)

•	Other therapies (27%)
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Characteristics
DeLLphi-301
(index study)

Flatiron
(comparator study)

CAS
(comparator study)

OOS
(comparator study)

Comparator None None None None

Outcomes of interest OS, PFS OS, PFS, ORR, and 
TTD

OS, PFS OS, PFS

  Definition of OS Time from index 
treatment initiation to 
death due to any cause.
An “adjusted OS” 
accounting for patients’ 
postprogression use 
of tarlatamab was 
measured.

Time from index date to 
death.

Time from index 
treatment initiation 
to death due to any 
cause.

Time from index 
treatment initiation to 
death due to any cause.

  Definition of PFS Time from 
randomization to the 
earlier of disease 
progression per RECIST 
1.1 or death.

Defined as time from 
index date to disease 
progression or death, 
whichever occurred first.
Disease progression 
was retrospectively 
captured and identified 
based on clinical 
documentation of 
progression from 
different sources 
of evidence, which 
may have included 
radiographic imaging, 
pathology reports, or 
clinical examination.

Proxied by time from 
treatment initiation 
to the earlier of 
discontinuation or 
death.

Proxied by time from 
treatment initiation to the 
earlier of discontinuation 
or death.

  Definition of ORR Defined as the 
proportion of patients 
with CR or PR 
per RECIST 1.1 
before initiation of a 
subsequent anticancer 
treatment, if any.

Defined as the 
proportion of all treated 
patients with CR or PR. 
Response assessments 
were identified based on 
clinical documentation 
of progression from 
various sources of 
evidence, including 
interpretation of a 
radiology or pathology 
report, or clinical 
examination.

NA NA

  Definition of TTD Defined as time from 
index date to TTD, 
whichever occurred first.
TTD adjusted for 
postprogression use of 
tarlatamab was defined 
as the TTD that would 
have been observed 

Defined as time from 
index date to TTD, 
whichever occurred first.

NA NA
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Characteristics
DeLLphi-301
(index study)

Flatiron
(comparator study)

CAS
(comparator study)

OOS
(comparator study)

had tarlatamab only 
been used until disease 
progression. In this 
analysis, patients with 
postprogression use of 
tarlatamab were instead 
treated as having 
discontinued at time of 
progression, with their 
event/censoring status 
and times updated 
accordingly.

Baseline disease characteristics and treatment history

Disease stage at 
diagnosis

LS-SCLC (22%)
ES-SCLC (78%)

LS-SCLC (32%)
ES-SCLC (68%)

LS-SCLC (15%)
ES-SCLC (85%)

NR

ECOG PS 0 or 1: 100% 0 or 1: 100% 0 or 1: 100% NR

Brain metastases at 
baseline

22% 21% 5% NR

Prior platinum-based 
chemotherapy

100% 100% 100% NR

Number of prior LOTs 2 (66%)
≥ 3 (32%)

2 (68%)
3 (32%)

2 (100%) 2 (100%)

3L = third line; 3L+ = third line or later; CAS = Cancer Analysis System; CAV = cyclophosphamide, doxorubicin, and vincristine; CR = complete response; ECOG PS = 
Eastern Cooperative Oncology Group Performance Status; ES = extensive stage; ES-SCLC = extensive-stage small cell lung cancer; IPD: individual patient data; 
LOT = line of treatment; LS-SCLC = limited-stage small cell lung cancer; NA = not applicable; NR = not reported; NSCLC = non–small cell lung cancer; OOS = Oncology 
Outcomes Study; ORR = objective response rate; OS = overall survival; PD-L1 = programmed cell death 1 ligand 1; PFS = progression-free survival; PR = partial 
response; RECIST 1.1 = Response Evaluation Criteria in Solid Tumours Version 1.1; SCLC = small cell lung cancer; TTD = time to treatment discontinuation or death; vs. 
= versus.
Sources: DeLLphi-301 vs. Flatiron Technical Report,29 and Technical Report for DeLLphi-301 vs. CAS and DeLLphi-301 vs. OOS.30 Details included in the table are from 
the sponsor’s Summary of Clinical Evidence.

Study Results (DeLLphi-301 Versus Flatiron)
Analyses in this study were based on the October 2, 2023, DCO date of the DeLLphi-301 trial.

Sample Selection
Of the 99 patients who received at least 1 dose of tarlatamab in the DeLLphi-301 trial, 2 patients had only 1 
prior LOT and were excluded, resulting in a total of 97 patients in the analytical sample. Of the 331 patients 
in the Flatiron study cohort who initiated 3L+ treatments, 184 patients met the selection criteria as outlined 
in Table 21 and were included for index line selection. To reflect treatment patterns in Canada, 68 out of 184 
patients (37%) were excluded as their 3L+ treatments contained lurbinectedin or PD-1 or PD-L1 inhibitors, 
which were not approved or reimbursed in Canada. Therefore, a total of 116 patients with 145 eligible LOTs 
were included in the comparator therapies (Flatiron study cohort) for the index line selection in the next step. 
Among them, 93 patients had a unique eligible LOT, while 23 patients had multiple eligible LOTs.
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Index Treatment and Line Distribution
In terms of line distribution, the most common index treatment line of tarlatamab was 3L (67.0%), followed 
by fourth line (18.6%), and others (fifth line to seventh line, 14.4%). For comparator therapies, before line 
selection, the most common index treatment line was 3L (60.7%), followed by fourth line (29.7%), and 
others (fifth line and sixth line, 9.7%). After line selection, the most common index line was 3L (70.7%), 
followed by fourth line (20.7%), and others (fifth line and sixth line, 8.6%). The most common index treatment 
was topotecan (30.2%), followed by paclitaxel (15.5%), carboplatin and etoposide combination therapy 
(6.9%), carboplatin and irinotecan combination therapy (6.9%), irinotecan (6.0%), cisplatin and irinotecan 
combination therapy (3.4%), and docetaxel (3.4%).

Baseline Patient Characteristics Before and After Propensity Score Adjustment
The baseline characteristics for tarlatamab and comparator therapies cohorts prepropensity score weighting 
and postpropensity score weighting are presented in Table 24. Comparing the baseline characteristics 
between the tarlatamab cohort and the comparator therapies cohort after weighting, the tarlatamab cohort 
had a smaller proportion of patients who were white (56.7%), had ECOG PS score of 0 (25.8%), had CFI 
of 180 days or more after 1L therapy (38.1%), had previously received PD-1 or PD-L1 inhibitors (73.2%), 
and had liver metastasis (38.1%) compared with the weighted comparator therapies cohort (74.9%, 33.2%, 
44.7%, 80.0%, and 45.9%, respectively). Ninety-seven patients were included in the tarlatamab cohort. The 
ESS for the comparator therapies cohort was 62 (53.4% of the original sample size) after weighting.

Table 24: Baseline Patient Characteristics for the Tarlatamab and Flatiron Cohorts, Before 
and After Weighting

Baseline characteristics

Tarlatamab
(DeLLphi-301)

N = 97

Comparator therapies (Flatiron)
Before weighting

N = 116
After weighting

ESS = 62
Age at index (years), mean (SD) 63.5 (8.7) 65.8 (8.4) 63.0

Sex

   Female 26 (26.8) 61 (52.6) (28.8)

   Male 71 (73.2) 55 (47.4) (71.2)

Race or ethnicity

   White 55 (56.7) 88 (75.9) (74.9)

   Non-white 42 (43.3) 28 (24.1) (25.1)

Smoking history before index

   Ever smoking 89 (91.8) 112 (96.6) (92.0)

   Never smoking 8 (8.2) 4 (3.4) (8.0)

ECOG PS at index

   0 25 (25.8) 39 (33.6) (33.2)

   1 72 (74.2) 77 (66.4) (66.8)
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Baseline characteristics

Tarlatamab
(DeLLphi-301)

N = 97

Comparator therapies (Flatiron)
Before weighting

N = 116
After weighting

ESS = 62
Number of previous lines of therapies

   2 65 (67.0) 82 (70.7) (71.4)

   3 18 (18.6) 24 (20.7) (16.8)

   > 3 14 (14.4) 10 (8.6) (11.8)

CFI after 1L therapy

   < 90 days 19 (19.6) 31 (26.7) (14.1)

   ≥ 90 and < 180 days 41 (42.3) 41 (35.3) (41.2)

   ≥ 180 days 37 (38.1) 44 (37.9) (44.7)

Time from SCLC diagnosis to index (years), mean 
(SD) 1.6 (0.8) 1.5 (0.8) 1.6 (NR)

TNM stage at diagnosis

   Stage I to II 3 (3.1) 6 (5.2) (5.1)

   Stage III 18 (18.6) 18 (15.5) (18.5)

   Stage IV 65 (67.0) 77 (66.4) (64.4)

   Unknown 11 (11.3) 15 (12.9) (12.0)

Previous use of PD-1 or PD-L1 inhibitors 71 (73.2) 95 (81.9) (80.0)

Brain metastases before or on index 22 (22.7) 40 (34.5) (24.6)

Liver metastases before or on index 37 (38.1) 55 (47.4) (45.9)

1L = first line; CFI = chemotherapy-free interval; ECOG PS = Eastern Cooperative Oncology Group Performance Status; ESS = effective sample size; SCLC = small cell 
lung cancer; SD = standard deviation; TNM = tumour, node, metastasis; vs. = versus.
Values are n (%) unless otherwise indicated.
Sources: DeLLphi-301 vs. Flatiron Technical Report.29

The comparisons of OS (with postprogression adjustment), PFS, ORR, and TTD (with postprogression 
adjustment) between the tarlatamab (the DeLLphi-301 study) and comparator therapy (the Flatiron study) 
cohorts before and after weighing are shown Table 25.

OS Adjusted for Postprogression Use of Tarlatamab
The median follow-up time for OS (with postprogression adjustment) was 13.4 months for the tarlatamab 
cohort, and 16.7 months for the comparator therapies cohort. The median OS was 14.3 months (95% CI, 
10.5 months to NE) for the tarlatamab cohort versus 6.6 months (95% CI, 4.8 months to 10.2 months) for 
the comparator therapies cohort after weighting. The HR of OS (with postprogression adjustment) between 
the tarlatamab cohort and the weighted comparator therapies cohort was 0.47 (95% CI, 0.30 to 0.79; 
P = 0.003), in favour of tarlatamab. The E-value for the observed association between tarlatamab and OS 
(with postprogression adjustment) was 2.75. Results were consistent with the OS analysis that was not 
adjusted for postprogression use of tarlatamab (tarlatamab versus weighted comparator therapies cohort, 
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HR = 0.45 [95% CI, 0.28 to 0.74; P = 0.001]). Results of the sensitivity analyses were consistent with the 
primary analysis.

Progression-Free Survival
The median PFS was 4.9 months (95% CI, 2.9 months to 6.7 months) for the tarlatamab cohort versus 3.0 
months (95% CI, 1.9 months to 3.9 months) for the comparator therapies cohort after weighting. The HR of 
PFS between the tarlatamab cohort and the weighted comparator therapies cohort was 0.61 (95% CI, 0.41 to 
0.94; P = 0.021), in favour of tarlatamab. The E-value for the observed association between tarlatamab and 
PFS was 2.15. Results of the sensitivity analyses were consistent with the primary analysis.

Objective Response Rate
The ORR was 40% for the tarlatamab cohort versus 23% for the comparator therapies cohort after weighting. 
The odds ratio between the tarlatamab cohort and the weighted comparator therapies cohort was 2.29 
(95% CI, 1.05 to 5.58; P = 0.05), in favour of tarlatamab. Results of the sensitivity analyses were in general 
consistent with the primary analysis, except for the sensitivity analysis where prognostic factors of low 
importance were adjusted for, in addition to factors of high and medium importance, and results did not 
favour either intervention.

TTD Adjusted for Postprogression Use of Tarlatamab
The median TTD was 3.65 months (95% CI, 2.37 months to 5.36 months) for the tarlatamab cohort versus 
2.33 months (95% CI, 1.41 months to 3.25 months) for the comparator therapies cohort after weighting. 
The HR of TTD (with postprogression adjustment) between the tarlatamab cohort and the weighted 
comparator therapies cohort was 0.60 (95% CI, 0.42 to 0.90; P = 0.010), in favour of tarlatamab. The E-value 
for the observed association between tarlatamab and TTD (with postprogression adjustment) was 1.81. 
Results were consistent with the TTD analysis that was not adjusted for postprogression use of tarlatamab 
(tarlatamab versus weighted comparator therapies cohort, HR = 0.47 [95% CI, 0.32 to 0.70; P < 0.001]).

Table 25: Results of the DeLLphi-301 vs. Flatiron Study

Outcomes
Tarlatamab

(DeLLphi-301)
Comparator therapies (Flatiron)

Before weighting After weighting
OS adjusted for postprogression use of tarlatamab

N 97 116 ESS = 62

Median follow-up time (months)a 13.37 16.69

Events of total (%) 43 of 97 (44.33) 82 of 116 (70.69)

Median OS (months) (95% CI) 14.29 (10.51 to NE) 5.39 (4.50 to 6.37) 6.57 (4.76 to 10.18)

HR (95% CI) of tarlatamab vs. comparator 
therapies

Reference 0.39 (0.26 to 0.56) 0.47 (0.30 to 0.79)

P value Reference < 0.001 0.003

PFS

N 97 115 ESS = 62
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Outcomes
Tarlatamab

(DeLLphi-301)
Comparator therapies (Flatiron)

Before weighting After weighting
Median follow-up time (months)a 13.60 13.34

Events of total (%) 66 of 97 (68.04) 94 of 115 (81.74)

Median PFS (months) (95% CI) 4.93 (2.86 to 6.74) 2.73 (2.10 to 3.22) 2.96 (1.94 to 3.88)

HR (95% CI) of tarlatamab vs. comparator 
therapies

Reference 0.55 (0.40 to 0.76) 0.61 (0.41 to 0.94)

P value Reference < 0.001 0.021

ORR

N 97 116 ESS = 62

ORR (%) 40 20 23

Odds ratio (95% CI) of tarlatamab vs. 
comparator therapies

Reference 2.72 (1.49 to 5.06) 2.29 (1.05 to 5.58)

P value Reference 0.001 0.05

TTD adjusted for postprogression use of tarlatamab

N 97 116 ESS = 62

Median follow-up time (months)a 13.83 10.58

Events of total (%) 78 of 97 (80.41) 95 of 116 (81.90)

Median TTD (months) (95% CI) 3.65 (2.37 to 5.36) 2.07 (1.41 to 2.33) 2.33 (1.41 to 3.25)

HR (95% CI) of tarlatamab vs. comparator 
therapies

Reference 0.58 (0.42 to 0.78) 0.60 (0.42 to 0.90)

P value Reference < 0.001 0.010

CI = confidence interval; ESS = effective sample size; HR = hazard ratio; NE = not estimable; ORR = objective response rate; OS = overall survival; PFS = progression-
free survival; TTD = time to treatment discontinuation or death; vs. = versus.
aMedian follow-up time was estimated using the reversed Kaplan-Meier approach.
Sources: Technical Report for DeLLphi-301 vs. CAS and DeLLphi-301 vs. OOS.30

Study Results (DeLLphi-301 Versus CAS and DeLLphi-301 Versus OOS)
Baseline Patient Characteristics of Included Studies
The ESS for the tarlatamab cohort after match adjustment was 27.05 (27.9% of the original sample size) 
for the DeLLphi-301 study versus CAS study analysis and 59.65 (61.5% of the original sample size) for 
the DeLLphi-301 study versus OOS. The comparator therapies cohort in the DeLLphi-301 study versus 
CAS study analysis and the DeLLphi-301 study versus OOS analysis consisted of 540 and 71 patients, 
respectively.

Overall Survival
Following match adjustment, the HR of OS in the base case was in favour of tarlatamab over comparator 
therapies for the DeLLphi-301 study versus CAS study MAIC (HR = █████; 95% CI, █████ to 
█████; P = 0.0001) and the DeLLphi-301 study versus OOS MAIC (HR = 0.291; 95% CI, 0.184 to 0.459; 
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P = 0.0000). Results of the scenario analyses were consistent with the base-case analysis (Table 26). 
Kaplan-Meier curves for OS are shown in Figure 3 and Figure 4.

Figure 3: Kaplan-Meier Curves of OS (DeLLphi-301 s. CAS)

Figure 4: Kaplan-Meier Curves of OS (DeLLphi-301 vs. OOS)

OOS = Oncology Outcomes Study; OS = overall survival; vs. = versus.
Sources: Technical Report for DeLLphi-301 vs. CAS and DeLLphi-301 vs. OOS.30

Progression-Free Survival
Following match adjustment, the HR of PFS in the base case was in favour of tarlatamab over comparator 
therapies for the DeLLphi-301 study versus CAS study MAIC (HR = █████; 95% CI, █████ to 
█████; P = 0.0000) and the DeLLphi-301 study versus OOS MAIC (HR = 0.326; 95% CI, 0.215 to 0.493; 
P = 0.0000). Results of the scenario analyses were consistent with the base-case analysis (Table 26). 
Kaplan-Meier curves for PFS are shown in Figure 5 and Figure 6.
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Figure 5: Kaplan-Meier Curves of PFS (DeLLphi-301 vs. CAS)

Figure 6: Kaplan-Meier Curves of PFS (DeLLphi-301 vs. OOS)

OOS = Oncology Outcomes Study; PFS = progression-free survival; vs. = versus.
Sources: Technical Report for DeLLphi-301 vs. CAS and DeLLphi-301 vs. OOS.30

Table 26: MAIC Results

Analysis
DeLLphi-301 vs. CAS study DeLLphi-301 vs. OOS study

ESS HR (95% CI) P value ESS HR (95% CI) P value
OS — HR of tarlatamab vs. comparator therapies

Unadjusted ██ █████ ██████ 
██ ██████

0.0000 97 0.254 (0.171 to 0.378) 0.0000

Adjusted
(base case)

██ █████ ██████ 
██ ██████

0.0001 59.65 0.291 (0.184 to 0.459) 0.0000
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Analysis
DeLLphi-301 vs. CAS study DeLLphi-301 vs. OOS study

ESS HR (95% CI) P value ESS HR (95% CI) P value
Adjusted
(scenario 1)

██ █████ ██████ 
██ ██████

0.0001 59.68 0.288 (0.182 to 0.456) 0.0000

Adjusted
(scenario 2)

██ █████ ██████ 
██ ██████

0.0001 80.64 0.257 (0.167 to 0.393) 0.0000

PFS — HR of tarlatamab vs. comparator therapies

Unadjusted ██ █████ ██████ 
██ ██████

0.0000 97 0.304 (0.215 to 0.430) 0.0000

Adjusted
(base case)

██ █████ ██████ 
██ ██████

0.0000 59.65 0.326 (0.215 to 0.493) 0.0000

Adjusted
(scenario 1)

██ █████ ██████ 
██ ██████

0.0000 59.68 0.323 (0.213 to 0.489) 0.0000

Adjusted
(scenario 2)

██ █████ ██████ 
██ █████

0.0000 80.64 0.311 (0.214 to 0.453) 0.0000

CAS = Cancer Analysis System; CI = confidence interval; ESS = effective sample size; HR = hazard ratio; MAIC = matching-adjusted indirect comparison; OOS = 
Oncology Outcomes Study; OS = overall survival; PFS = progression-free survival; vs. = versus.
Sources: Technical Report for DeLLphi-301 vs. CAS and DeLLphi-301 vs. OOS.30

Critical Appraisal of Propensity Score Weighting Analysis and MAICs
SLRs were conducted by the sponsor with appropriate study selection methods to inform study inclusion 
for the ITCs, although all identified studies were subsequently excluded in the feasibility assessment. The 
Flatiron, CAS, and OOS studies selected for inclusion into the analyses were identified in the absence 
of prespecified methods; rather, they were sponsor-conducted registry studies that were deemed by the 
sponsor to be appropriate for the ITCs. While reasons for exclusion of the published studies identified by 
the SLR were documented, it should be noted that the Flatiron, CAS, and OOS studies were also subject 
to similar concerns which could have led to these studies being excluded. Data collection period for both 
studies were initiated far in the past (2013 for the CAS and Flatiron studies; 2011 for OOS). PFS was not 
a measured outcome in either the CAS study or OOS and was proxied by time to discontinuation or death 
in the ITCs. The OOS had a small sample size (N = 71) and limited reporting of baseline characteristics 
(ECOG PS and history of platinum-based chemotherapy not reported). There is a risk of selection bias due 
to inconsistent application of selection criteria in the feasibility assessment.

Selection criteria were applied to the Flatiron study to promote similarity between the tarlatamab and 
comparator therapy cohorts. Both patient cohorts had ES-SCLC, previously received 1 platinum-based 
chemotherapy and at least 1 other prior LOT (i.e., 3L+), and had an ECOG PS score of 0 or 1. However, 
it should be noted that the DeLLphi-301 trial included patients with a life expectancy of at least 12 weeks 
at baseline, but such criterion was not applied to the Flatiron study cohort. Thus, the OS results could 
potentially be biased due to possible differences in the likelihood of survival at baseline between the 
cohorts. As well, patients with brain metastases were included in the DeLLphi-301 study cohort only if brain 
metastasis was treated, asymptomatic, or had no evidence of pseudoprogression, while patients with brain 
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metastases were included in the Flatiron study cohort regardless of treatment history and stability of disease. 
The sponsor assumed that in the Flatiron study cohort, initiation of 3L+ treatment for SCLC reflects that 
brain metastasis was either treated or reasons for not treating brain metastasis had been considered before 
initiating treatments. This assumption was considered to be appropriate and not expected to introduce bias, 
as per clinical expert input.

An important limitation of the DeLLphi-301 study versus OOS is that the patient population in the index 
DeLLphi-301 trial was narrower than the comparator OOS. While both studies required patients to have 
previously received at least 2 LOTs for SCLC, the DeLLphi-301 study required 1 of the LOTs to be platinum-
based chemotherapy; however, such inclusion criterion was absent in OOS. The proportion of patients with 
history of platinum-based chemotherapy was also not reported in OOS. While it was not possible to account 
for such difference in adjustment process due to unavailable data from the OOS cohort, it is unlikely to 
introduce meaningful bias in OS given the expected widespread use of platinum-based chemotherapy before 
3L, in accordance with treatment guidelines in Canada. With respect to the analysis of the DeLLphi-301 
study versus the CAS study, the patient population of included studies also differed in that the DeLLphi-301 
study included patients eligible for 3L+ therapy while the CAS study included patients eligible for 3L only; 
no adjustments were made in the analyses to account for such difference in LOT. While there may be a risk 
of bias in comparing the DeLLphi-301 cohort receiving 3L+ therapy with the CAS study cohort receiving 3L 
therapy, this bias would likely underestimate the relative benefit of tarlatamab, as patients in the fourth-line 
or later-line setting are generally expected to have a worse prognosis. In addition, the DeLLphi-301 study 
included patients who had a life expectancy of at least 12 weeks while the CAS study and OOS did not 
have such selection criterion. It is unclear if the likelihood of survival at baseline differed between the patient 
cohorts, which could potentially introduce bias to the OS results.

Definition of PFS differed between the DeLLphi-301 study and the Flatiron study. In the DeLLphi-301 
study, disease progression was assessed based on radiographic imaging. In the Flatiron study, disease 
progression was retrospectively identified based on clinical documentation of radiographic imaging, 
pathology reports, or clinical examination, which could have contributed to variability in PFS adjudication. A 
sensitivity analysis, which used radiographic evidence alone to determine PFS events in the Flatiron study, 
was conducted and showed results consistent with the base case. In the CAS study and OOS, PFS was not 
a measured outcome. The use of TTD as a proxy for PFS could potentially introduce bias because treatment 
discontinuation could be led by factors other than radiographic tumour progression, such as AEs and consent 
withdrawal. This could result in a seemingly shorter PFS in the comparator therapies cohort, leading to 
potential bias in favour of tarlatamab. In the clinical experts’ opinion, the impact on PFS results is likely to 
be minor. Also, differential use of subsequent anticancer treatment between patient cohorts could potentially 
bias the OS results. The sponsor assumed that subsequent treatments after the 3L would typically consist 
of chemotherapies with similar efficacy, based on input from a clinical expert they consulted. However, in the 
absence of supporting data on subsequent anticancer treatment use from the comparator studies, the review 
team considered the impact on OS results to be uncertain.

There is also temporal discordance in data collection period between studies where the Flatiron study 
(2013 to 2021), CAS study (2013 to 2022), and OOS (2011 to 2022) were initiated much earlier than the 
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DeLLphi-301 study (2021 to 2023). The changes in treatment patterns and supportive care over time are 
potential sources of heterogeneity between studies. The clinical experts noted that between 2011 and 
2013, immunotherapy (PD-L1 inhibitors: atezolizumab and durvalumab) was introduced and was commonly 
used in addition to platinum doublet therapy in the 1L setting. This represents a major change in treatment 
practice. PD-L1 inhibitor use was identified as a potential prognostic factor of low relevance by the sponsor. 
A sensitivity analysis of the DeLLphi-301 study versus the Flatiron study ITC, which adjusted for prior PD-1 
or PD-L1 inhibitor use, was conducted and showed results consistent with the primary analysis; however, 
no adjustment for prior PD-1 or PD-L1 inhibitor use was made in the DeLLphi-301 study versus OOS 
and DeLLphi-301 study versus CAS study ITCs (both primary and sensitivity analyses), which could be a 
potential source of bias. Furthermore, the studies had a different composition of study site locations (the 
DeLLphi-301 study in Europe, East Asia, and North America; Flatiron study in the UK; CAS study in the UK; 
OOS in Canada). The clinical experts did not expect the treatment approach to be notably different between 
these countries.

The choice to conduct propensity score weighting analysis and MAICs was appropriately justified. Prognostic 
factors that were adjusted for in the weighting process were identified based on targeted literature review, 
empirical analyses of data from the DeLLphi-301 trial, and expert input. Of note, the study by Austin 
suggested that the identification of potentially prognostically important covariates should be based on clinical 
expertise or an SLR of available literature, rather than statistical testing in the study sample.87 The identified 
factors were considered appropriate by the clinical experts consulted by CDA-AMC. In the base case of 
the DeLLphi-301 study versus the Flatiron study, factors considered of low prognostic importance by the 
sponsor, including previous use of PD-1 or PD-L1 inhibitors, presence of liver metastasis, and race were not 
adjusted for in the weighting process. A sensitivity analysis, which adjusted for all identified prognostic factors 
(high, medium, and low importance), was conducted and results were consistent with the base case for OS 
and PFS outcomes (in favour of tarlatamab) but showed a wide 95% CI for ORR indicating imprecision in 
results. In regard to the MAICs, several of the potential prognostic factors identified by the sponsor were not 
adjusted for (DeLLphi-301 study versus CAS study analysis: number of prior LOTs, previous use of PD-1 or 
PD-L1 inhibitor, and race; DeLLphi-301 study versus OOS: ECOG PS, number of prior LOTs, CFI, presence 
of brain metastasis, previous use of PD-1 or PD-L1 inhibitor, and race) due to unavailability of data. As 
well, the clinical experts consulted by CDA-AMC noted that baseline weight loss, prior prophylactic cranial 
irradiation, and prior thoracic radiotherapy were potential prognostic factors or treatment effect modifiers; 
these factors were not adjusted for in any of the analyses. The lack of adjustment for potential prognostic 
factors or treatment effect modifiers could potentially lead to confounding and introduce bias to the results. 
Of note, E-values were computed by the sponsor for the DeLLphi-301 study versus Flatiron study analysis to 
help assess the likelihood of results being biased due to unmeasured confounding; however, methods used 
for estimating these values were not outlined in the submitted materials. Due to variability in the computation 
of this metric, without a review of the methods used, the review team was unable to assess the likelihood of 
results being biased due to unmeasured confounding based on the reported E-values.

In the analysis of the DeLLphi-301 study versus the Flatiron study, following weighting, there remained an 
imbalance in several baseline patient characteristics that were identified as potential prognostic factors 
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(race, ECOG PS, CFI, history of PD-1 or PD-L1 inhibitor treatment, and presence of liver metastasis) 
between the tarlatamab cohort and the adjusted comparator therapies cohort. Inadequate adjustment for 
these factors suggests that the study results were likely biased due to confounding. This bias is in addition 
to the aforementioned potential bias that results from a lack of adjustment for potential prognostic factors or 
treatment effect modifiers. There was a sizable reduction in ESS after the weighting process in all studies 
(reduced by 46.6% in the comparator therapies cohort of the Flatiron study, reduced by 72.1% and 38.5% in 
the tarlatamab cohorts of the CAS study and OOS, respectively), which suggested poor population overlap. 
A significant reduction in sample size can contribute to imprecision, increasing uncertainty of the results. A 
notable reduction in ESS also suggests that results may be heavily influenced by a subset of the sample 
in the trials who may not be representative of the full sample. Given that the population from the analyses 
of the DeLLphi-301 study versus the CAS study and the DeLLphi-301 study versus OOS were weighted to 
the DeLLphi-301 study, the results may be driven by a subset of patients in the tarlatamab group, limiting 
generalizability to the full population presented by the DeLLphi-301 study. Conversely, as the population 
from the analysis of the DeLLphi-301 study versus the Flatiron study was weighted to the Flatiron study 
comparator, the results may be driven by a subset of patients in the comparator therapies group, limiting 
generalizability to the full population presented by the comparator studies. Of note, comparator therapies 
were pooled and assessed as a single intervention group in the studies. The clinical experts considered this 
approach to be reasonable given that there is currently no standard of care for ES-SCLC in the 3L+ setting 
and that treatment choice is largely based on physician’s choice in clinical practice. The clinical experts noted 
that the distribution of comparator therapies in the comparator studies was reasonably similar to clinical 
practice in Canada.

The studies assessed OS and PFS, which are outcomes important to patients and clinicians. The 
comparative effects of tarlatamab and comparator therapies on other efficacy outcomes of interest, including 
HRQoL and harms, were not investigated, and thus, unknown.

Studies Addressing Gaps in the Systematic Review Evidence
There were no relevant studies addressing the gaps in the systematic review evidence submitted for 
this review.

Discussion
Summary of Available Evidence
The evidence included in this review consisted of 1 ongoing, phase II, open-label, single-arm trial, the 
DeLLphi-301 study (N = 222). The purpose of this study was to evaluate the efficacy and safety of tarlatamab 
(10 mg) in adult patients with histologically or cytologically confirmed relapsed or refractory SCLC who 
progressed or recurred following 1 platinum-based regimen and at least 1 other prior LOT. Patients must 
have had measurable lesions as defined per RECIST 1.1 within 21 days before the first dose of tarlatamab 
and must have had adequate organ function. Patients were excluded if they had symptomatic or untreated 
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brain metastases. The primary efficacy end point of this study was ORR, with secondary end points of OS 
and PFS, and exploratory end points of HRQoL and safety. At baseline, of the 99 patients in the 10 mg 
group, most were men (71.1%), and the median age was 64 years (range, 35 years to 82 years). Overall, 
patients had a median of 2 (range, 1 to 6) prior lines of therapy, including 72.7% of patients with prior PD-1 
or PD-L1 inhibitors. Time to progression after 1L platinum therapy was less than 90 days for 27 patients 
(27.3%), between 90 days and 179 days for 22 patients (22.2%), longer than 180 days for 20 patients 
(21.4%), and unknown for 30 patients (30.3%). Most patients had metastatic disease (98.0%), no brain 
metastases (77.8%) or liver metastases (61.6%), and an ECOG PS score of 1 (73.7%).

In the absence of head-to-head evidence comparing tarlatamab to other relevant therapies used to manage 
ES-SCLC, the sponsor submitted 1 analysis using propensity score weighting (DeLLphi-301 study versus 
Flatiron study)29 and 2 MAICs (DeLLphi-301 study versus CAS study and DeLLphi-301 study versus OOS)30 
which indirectly compared OS and PFS of tarlatamab (data sourced from the DeLLphi-301 study) with 
currently available treatments (data sourced from registry studies) in patients with ES-SCLC in the 3L+ 
setting. The analysis of the DeLLphi-301 study versus the Flatiron study assessed additional outcomes of 
interest, including ORR and TTD.

Interpretation of Results
Efficacy
After refractoriness or relapse from 1L and 2L treatments in ES-SCLC, prognosis is very poor due to the 
aggressive and quickly progressing nature of the disease. Currently in the 3L setting, there are no Health 
Canada–approved treatments for ES-SCLC, and the available treatments are limited. In addition, the 
existing treatments are associated with significant side effects. The clinical experts consulted for this review 
indicated that the most important treatment goals for this patient population are to prolong life, delay disease 
progression, reduce the severity of symptoms, minimize adverse effects from the treatments, and improve 
patients’ HRQoL.

The efficacy of tarlatamab (10 mg) in patients with ES-SCLC in the 3L setting was assessed in the 
DeLLphi-301 trial, which consisted of 3 parts: dose selection phase, dose expansion phase, and a small 
substudy of safety using modified monitoring criterion. As per the input from patient groups, clinical experts 
consulted for this review, and clinician groups, improved survival was considered the most important 
outcome of treatment, although there were not established thresholds of clinical importance for survival 
identified in the target population. In the DeLLphi-301 trial, the OS rate was 57.7% and the PFS rate was 
25.7% at 12 months, suggesting after 1 year of treatment, more than half of the patients who received 
tarlatamab treatment were still alive and a quarter of them were free of disease progression. The results for 
OS were difficult to interpret due to the lack of comparator, and the data at the latest DCO (May 16, 2024) 
suggested that the OS data were still immature. However, in the clinical experts’ opinions, the improvement 
in survival in patients treated with tarlatamab was promising, especially for a patient population that has 
a very poor prognosis with current treatments (median OS of 12 months to 13 months from the time of 
diagnosis, and the 5-year survival rates ranging from 1% to 10%). In general, the interpretation of the 
efficacy results from this study was limited given the internal and external validity issues identified in the 
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critical appraisal section of this report, such as potential for selection bias and challenges in interpreting the 
impact of tarlatamab on time-to-event end points (e.g., survival benefit). As noted in the GRADE assessment 
(Table 2), conclusions about efficacy relative to any comparator cannot be drawn from single-arm studies. 
Health Canada also noted that “an improvement in survival has not been established” in the Health Canada 
Reviewer Report.88 Similarly, the GRADE certainty of evidence assessment for the outcome of PFS was 
rated as “very low.” Overall, due to the single-arm study design of the DeLLphi-301 study, the ability to 
interpret the results for OS and PFS was very limited, and this was reflected by the issuance of a Notice of 
Compliance with Conditions for this indication. Health Canada stated that the benefit of tarlatamab in terms 
of OS will be evaluated in an ongoing randomized phase III clinical trial which is required as a commitment to 
the Notice of Compliance with Conditions.88

HRQoL was also considered an important outcome by the patients, and improvement of HRQoL was 
identified as 1 of the treatment goals by clinicians. However, the quality of these outcomes was compromised 
due to high attrition rates and potential bias due to patients’ awareness of their treatment, and definitive 
conclusion on patients’ quality of life cannot be drawn based on the data available in this study.

The primary efficacy end point, ORR, although an effective measure of antitumour activity, was considered 
less valuable in assessing the treatment effect of tarlatamab in patients with ES-SCLC, if it is not considered 
along with the other efficacy outcomes. The result of ORR as evaluated by BICR using RECIST 1.1 was 
41.4% (97.5% CI, 30.3% to 53.2%) and met the protocol-defined threshold for clinically meaningful benefit 
(lower bound of 97.5% CI > 15%). The clinical experts considered the reported response rate promising in 
the context of 3L treatment for ES-SCLC in which there are no authorized treatments in Canada. However, 
due to the study design of the DeLLphi-301 study, these results were considered very uncertain for 
supporting conclusions. Note that among the 40 patients who responded to the treatment, only 1 achieved 
CR, while 40 achieved PR.

Results from the submitted propensity score weighting analysis and MAICs suggested that tarlatamab 
was associated with improved OS, PFS, ORR, and TTD compared with comparator therapies in patients 
with ES-SCLC in the 3L+ setting. However, there was notable uncertainty in the results due to limitations 
of the studies, including a risk of selection bias in study inclusion and a sizable reduction in ESS. As well, 
the heterogeneity in patient population and study design, temporal discordance in the data collection 
period during which a major change in treatment pattern occurred, and inadequate adjustment for, or lack 
of adjustment for, potential prognostic factors may introduce unmeasurable confounding in the relative 
treatment effect estimates.

Harms
In the DeLLphi-301 trial, safety analyses were conducted for all patients who received at least 1 dose of 
tarlatamab. Nearly all patients (99%) experienced an AE with tarlatamab, and 59% of patients reported 
an SAE. The most commonly reported AEs occurring in at least 20% of patients included CRS, anemia, 
decreased appetite, pyrexia, constipation, dysgeusia, fatigue, and asthenia. Sixty patients in part 1 and part 
2 of the DeLLphi-301 trial developed grade 3 or higher AEs. The clinical experts consulted for this review 
noted that most AEs are manageable and there was no unusual safety signals identified.
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CRS and ICANS were notable harms of interest for tarlatamab and to this review, and while not novel for 
oncology in general, are new AEs for thoracic oncology treatments due to the unique mechanism of action 
for tarlatamab. CRS was reported in 51.5% of patients in part 1 and part 2, while ICANS was reported in 2 
patients. It is worth noting that even though the GRADE certainty of evidence assessment for the outcome 
of CRS and SAE was rated as “very low” — mainly because of the study design of the DeLLphi-301 study — 
the rates of these harms outcomes in this study were greater than 50%, suggesting a clear harm related to 
the treatment with tarlatamab. In the DeLLphi-301 trial, most of the AEs were low grade and no fatal events 
of CRS or ICANS occurred. The clinical experts consulted for this review indicated that CRS and ICANS at 
any grades should be considered clinically significant AEs.

Harms outcomes were not assessed in the submitted propensity score weighting analysis and MAICs, and 
thus, the comparative safety of tarlatamab and currently available treatments in the population of interest 
are unknown.

Conclusion
One phase II, single-arm, open-label trial (DeLLphi-301) provided evidence for the efficacy and safety of 
tarlatamab in adult patients with ES-SCLC with disease progression on or after at least 2 prior lines of 
therapy including platinum-based chemotherapy.

Clinicians and patients highlighted the need for new treatment options that prolong life (survival being 
considered the most important outcomes), delay disease progression, reduce the severity of symptoms, 
have a reduced AE profile, and improve patients’ HRQoL. Although interpretation of the OS and PFS 
results evaluated in the study were limited by the single-arm design and immaturity from limited follow up, 
precluding the ability to attribute the study results to treatment with tarlatamab, the clinical experts consulted 
for this review considered the median OS and PFS, as well as the 12-month OS and PFS rates, clinically 
meaningful. Results from the DeLLphi-301 trial also suggested that some patients (40.4%) will experience a 
response to tarlatamab, although the evidence is still uncertain. Although HRQoL was an important outcome 
for patients with ES-SCLC, due to the noncomparative design and high attrition rates in the DeLLphi-301 
trial, the effect of tarlatamab on HRQoL remains uncertain. In terms of harms, although nearly all patients 
reported an AE, the safety profile of tarlatamab was consistent with its mechanism of action, including a large 
proportion of patients who experienced CRS. Despite the high frequency of many AEs, most of the reported 
AEs are manageable according to the clinical experts consulted for this review. However, CRS and ICANS 
in any grades were considered clinically significant AEs for tarlatamab, and remains a concern for clinicians, 
given that these are new AEs for thoracic oncology.

There is a lack of direct comparative evidence between tarlatamab and relevant treatments for patients 
with ES-SCLC in the 3L setting. Results from the sponsor-submitted ITCs suggested that tarlatamab was 
associated with improved OS, PFS, and ORR compared with the other active treatments used in clinical 
practice, such as platinum-based therapy, PD-L1–based therapy, topotecan, CAV, or irinotecan. However, 
the evidence was very uncertain about the effects of tarlatamab on any outcomes versus any comparator, 



92/129

Conclusion

Tarlatamab (Imdelltra)

and the ability to draw firm conclusions on the magnitude of clinical benefit of tarlatamab was hindered by 
the limitations in the evidence, including a risk of selection bias in study inclusion, a sizable reduction in ESS, 
the heterogeneity in patient population and study design, and inadequate or lack of adjustment for potential 
prognostic factors that may introduce unmeasurable confounding in the relative treatment effect estimates.
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Abbreviations
AE	 adverse event
BIA	 budget impact analysis
CAV	 cyclophosphamide, doxorubicin, and vincristine
CDA-AMC	 Canada’s Drug Agency
CRS	 cytokine release syndrome
ES-SCLC	 extensive-stage small cell lung cancer
ICANS	 immune effector cell-associated neurotoxicity syndrome
ICER	 incremental cost-effectiveness ratio
ITC	 indirect treatment comparison
LY	 life-year
OS	 overall survival
PFS	 progression-free survival
QALY	 quality-adjusted life-year
RDI	 relative dose intensity
SCLC	 small cell lung cancer
TTD	 time to discontinuation
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Executive Summary
The executive summary comprises 2 tables (Table 1 and Table 2) and a conclusion.

Table 1: Submitted for Review
Item Description
Drug product Tarlatamab (Imdelltra), 1 mg and 10 mg, lyophilized powder for solution for IV infusion

Indication For the treatment of adult patients with extensive-stage small cell lung cancer with 
disease progression on or after at least 2 prior lines of therapy including platinum-based 
chemotherapy

Health Canada approval status NOC/c

Health Canada review pathway Standard (Project Orbis Type B)

NOC date September 11, 2024

Reimbursement request As per indication

Sponsor Amgen Canada

Submission history No

NOC = Notice of Compliance; NOC/c = Notice of Compliance with Conditions.

Table 2: Summary of Economic Evaluation
Component Description
Type of economic evaluation Cost-utility analysis

Partitioned survival model

Target population Adult patients with ES-SCLC after platinum-based chemotherapy and at least 1 other 
treatment

Treatment Tarlatamab

Dose regimen IV infusion with a step-up dose of 1 mg on day 1, followed by a 10 mg dose on day 8 and 
day 15, and every 2 weeks thereafter in a 28-day cycle until disease progression

Submitted price $1,545.00 per 1 mg vial
$15,450.00 per 10 mg vial

Submitted treatment cost $27,740 for first 28-day cycle and $26,420 for subsequent cycles

Comparator Basket comparator, consisting of topotecan; a platinum agent and etoposide; combination 
therapy of cyclophosphamide, doxorubicin, and vincristine; etoposide; and irinotecan

Perspective Canadian publicly funded health care payer

Outcomes LYs, QALYs

Time horizon Lifetime (20 years)

Key data sources DeLLphi-301: A phase II, open-label, single-arm, multinational trial for tarlatamab
Comparative efficacy of tarlatamab with basket comparator informed by sponsor’s submitted 
patient-level ITC based on the Flatiron study external control cohort

Submitted results ICER = $178,286 per QALY (incremental cost: $189,132; incremental QALYs: 1.06)
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Component Description
Key limitations •	The comparative efficacy and safety of tarlatamab relative to the basket comparator for 

adult patients with ES-SCLC in the third-line setting is uncertain owing to the lack of direct 
head-to-head trials and the limitations with the sponsor’s submitted ITC. Key limitations 
with the indirect evidence include a risk of selection bias, the sizable reduction in effective 
sample size, heterogeneity in patient population and study design, and an inadequate 
or lack of adjustment for potential prognostic factors that may introduce unmeasurable 
confounding in the relative treatment effect estimates. This introduces substantial 
uncertainty to the magnitude of clinical benefit of tarlatamab relative to the basket 
comparator. According to clinical expert feedback obtained by CDA-AMC, the sponsor's 
selected OS and PFS curves likely overestimated long-term survival outcomes.

•	The sponsor’s use of a reduced RDI for tarlatamab, based on the DeLLphi-301 trial 
does not account for other factors affecting dose adjustments such as dose delays and 
stepped-up therapy. Given most regimens within the basket comparator had a higher RDI 
assumed, the sponsor’s RDI selection for tarlatamab would likely be biased in favour of 
tarlatamab.

•	The health utilities for progression-free (0.834) and postprogression (0.755) health 
states lacked face validity as the quality of life of those in the progression-free state was 
comparable to the quality of life of an age-matched general population of people living in 
Canada (0.839). A published literature review indicated lower utilities for both health states 
within this patient population.

CDA-AMC reanalysis results •	For the CDA-AMC base case, alternative parametric functions to extrapolate OS and PFS 
for both tarlatamab and the basket comparator were selected, 100% RDI for all treatments 
was assumed, and alternative health utilities were selected for the progression-free and 
postprogression health states.

•	In the CDA-AMC base case, tarlatamab is associated with an ICER of $559,946 per QALY 
gained (incremental costs: $222,201; incremental QALYs: 0.40). A price reduction of 86% 
for tarlatamab (from $1,545 to $222 per 1 mg vial and $15,450 to $2,220 per 10 mg vial) 
would be necessary to achieve cost-effectiveness at $50,000 per QALY gained.

CDA-AMC = Canada’s Drug Agency; ES-SCLC = extensive-stage small cell lung cancer; ICER = incremental cost-effectiveness ratio; ITC = indirect treatment comparison; 
LY = life-year; OS = overall survival; PFS = progression-free survival; QALY = quality-adjusted life-year; RDI = relative dose intensity.

Conclusions
The clinical review by Canada’s Drug Agency (CDA-AMC) found that the evidence within the DeLLphi-301 
trial precludes the ability to attribute the study results to treatment given the single-arm design and immature 
survival data. Nearly all patients reported adverse events (AEs), including a large proportion of patients 
who experienced cytokine release syndrome (CRS), although the safety profile was consistent with the 
mechanism of action of tarlatamab and most AEs were manageable. Due to the lack of direct comparative 
evidence with relevant treatments for patients with extensive-stage small cell lung cancer (ES-SCLC) in 
the third-line setting, the sponsor submitted an indirect treatment comparison (ITC). The CDA-AMC clinical 
review noted that the ability to draw firm conclusions on tarlatamab's comparative clinical benefit was 
hindered by limitations in the evidence including a risk of selection bias, the sizable reduction in effective 
sample size, heterogeneity in patient population and study design, and an inadequate or lack of adjustment 
for potential prognostic factors. In light of this, the comparative clinical effects of tarlatamab remain very 
uncertain.
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CDA-AMC undertook reanalyses to address some of the key limitations in the sponsor’s analysis which 
included selecting alternative parametric functions to extrapolate overall survival (OS) and progression-free 
survival (PFS) for tarlatamab and the basket comparator, setting relative dose intensity (RDI) to be identical 
across all treatments, and applying an alternative set of health utility values. The CDA-AMC reanalysis 
results were largely consistent with the sponsor. In adult patients with ES-SCLC with disease progression on 
or after at least 2 prior lines of therapy including platinum-based chemotherapy; tarlatamab remained more 
costly but more effective compared with a basket comparator consisting of topotecan, a platinum agent and 
etoposide, combination therapy of cyclophosphamide, doxorubicin, and vincristine (CAV), etoposide, and 
irinotecan. The incremental cost-effectiveness ratio (ICER) of tarlatamab compared to the basket comparator 
was $559,946 per quality-adjusted life-year (QALY) gained (incremental costs: $222,201; incremental 
QALYs: 0.40). A price reduction of 85.6% (from $1,545 to $222 per 1 mg vial and $15,450 to $2,220 per 10 
mg vial) was necessary for tarlatamab to be considered cost-effective at a willingness-to-pay threshold of 
$50,000 per QALY gained.

The cost-effectiveness of tarlatamab is driven by assumptions pertaining to the extrapolation of OS for 
tarlatamab and its price. In the CDA-AMC reanalysis, fewer of the incremental QALY benefits (30%) were 
derived from the period beyond which there are observed trial data (i.e., extrapolated period) compared 
to the sponsor’s base-case analysis (57%). However, given both the sponsor and CDA-AMC analyses 
were limited by the lack of head-to-head clinical evidence to inform relative treatment effects, the cost-
effectiveness of tarlatamab and price-reduction estimates are highly uncertain. Further price reductions may 
be warranted to address this uncertainty.

Perspectives of Patients, Clinicians, and Drug Programs 
This section is a summary of the feedback received from the patient groups, registered clinicians, and drug 
plans that participated in the CDA-AMC review process.

The patient input was provided jointly by Lung Cancer Canada, the Canadian Cancer Survivor Network, 
and the Lung Health Foundation. The information was collected through virtual interviews with 3 patients 
diagnosed with ES-SCLC. Two patients were from Canada and 1 was from the US. Current treatment 
options beyond first-line therapy are chemotherapy, immunotherapy, and radiation for specific metastases. 
Treatment goals for ES-SCLC include symptom relief, managing disease progression, and prolonging life. All 
patients interviewed had experience with tarlatamab. Two patients experienced CRS during initial tarlatamab 
infusions, but the side effects decreased over time. Overall, patients reported that tarlatamab improved their 
quality of life, allowing them to regain independence and return to daily activities, and they experienced 
better symptom control compared to previous therapies.

The clinician inputs were received from the Ontario Health–Cancer Care Ontario Lung Cancer Drug Advisory 
Committee and Lung Cancer Canada Medical Advisory Committee. The current pathway of care for patients 
with small cell lung cancer (SCLC) typically involves first-line treatment with chemotherapy, often combined 
with immunotherapy for ES-SCLC. Despite initial high response rates, most patients develop drug resistance 
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and face poor outcomes, with limited treatment options after disease progression, particularly for those with 
platinum-resistant or refractory disease. Clinicians noted that the goal of treatment would be to improve 
survival, rapidly reduce tumour burden, have reasonable toxicity, and improve quality of life. Clinicians 
noted that tarlatamab would be used as the last line of treatment and would be most suitable in patients 
with extensively pretreated SCLC with higher physiologic reserve and Eastern Cooperative Oncology Group 
Performance Status of 0 to 1 who have the capacity to self-manage. The first cycle would be administered 
in an inpatient setting given the risk of CRS and immune effector cell-associated neurotoxicity (ICANS) 
with at least a 24-hour to 48-hour observation period post administration, and all subsequent outpatient 
infusion would require monitoring of patients 0 hours to 4 hours post infusion with ongoing vigilance by 
caregivers at home.

The drug plans highlighted concerns about the DeLLphi-301 trial being a single-arm trial with no 
comparators. They further questioned whether patients with Eastern Cooperative Oncology Group 
Performance Status greater than 1 could receive tarlatamab, and if prior treatment in the limited-stage SCLC 
setting would count toward the 2 required treatments in patients with ES-SCLC. Drug plans similarly noted 
that additional health care resources (e.g., hospitalization, pharmacotherapy) would be required for the 
first 2 doses of tarlatamab to monitor and manage CRS and ICANS. Questions remained on the potential 
discontinuation criteria given the DeLLphi-301 trial permitted patients to continue tarlatamab beyond 
radiographic progression.

Several of the concerns were addressed in the sponsor's model.

•	The clinical efficacy of tarlatamab was modelled based on OS and PFS.

•	The utility and resource impacts of grade 3 or higher AEs that occurred in more than 3% of patients 
in the DeLLphi-301 trial along with grade 1 or 2 CRS and ICANS were included in the submitted 
economic model.

•	The first 2 administrations of tarlatamab (i.e., day 1 and day 8 of cycle 1) were assumed to be 
administered in the inpatient setting.

•	Within the sponsor’s budget impact analysis, it was assumed that patients who originally had limited-
stage SCLC and who received treatment would be eligible for tarlatamab if the cancer relapses or 
recurs to ES-SCLC and if they have disease progression on or after at least 2 prior lines of therapy.

In addition, CDA-AMC addressed some of these concerns as follows.

•	The sponsor assumed that tarlatamab would be discontinued upon disease progression, aligned 
with its product monograph.1 CDA-AMC conducted a scenario analysis to explore the potential cost-
effectiveness if patients were permitted to continue treatment postprogression with the duration of 
tarlatamab use reflecting the time on treatment that is reported in the tarlatamab trial.

CDA-AMC was unable to address the following concerns raised by input: absence of head-to-head clinical 
evidence to inform the comparative clinical effectiveness of the sponsor’s model.
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Economic Review
Economic Evaluation
Summary of Sponsor’s Economic Evaluation
Overview
The sponsor submitted a cost-utility analysis of tarlatamab for the treatment of adult patients with ES-SCLC 
after platinum-based chemotherapy and at least 1 other treatment. In the model, the comparator was a 
basket of therapies consisting of topotecan, etoposide with platinum-based chemotherapy, CAV, etoposide, 
and irinotecan. The modelled population reflects its Health Canada indication.

Tarlatamab is available as lyophilized powder in 1 mg or 10 mg vials and is packaged with 2 vials of 7 mL 
IV solution stabilizer to reconstitute for IV infusion.2 The recommended dosing regimen starts with 1 mg on 
day 1, followed by a 10 mg dose on day 8 and day 15, then 10 mg every 2 weeks in subsequent 28-day 
cycles.1 At the submitted price of $1,545 per 1 mg vial and $15,450 per 10 mg vial, the sponsor estimated 
that the drug acquisition costs for tarlatamab in the first 28-day cycle are $27,740, with subsequent cycles 
costing $26,420 per patient based on an RDI of 85.5%.2 To reduce the risk of CRS, concomitant medications 
should be administered as recommended before and after cycle 1 (e.g., 8 mg dexamethasone on day 1 and 
day 8).1 The distribution of regimens forming the basket comparator was based on an Albertan retrospective 
cohort study.3 The sponsor estimated the 28-day cost of the basket comparator to be $2,216 per patient 
based on an RDI ranging from 100% to 76%.2 Drug wastage was considered for both IV and oral therapies in 
the model.

The clinical outcomes of interest were life-years (LYs) and QALYs. The economic analysis was conducted 
over a lifetime (20 years; weekly cycles) time horizon from the perspective of a public health care payer in 
Canada. Discounting (1.5% per annum) was applied for both costs and outcomes.2

Model Structure
The sponsor submitted a partitioned survival model with 3 health states: progression-free, postprogression, 
and death (Figure 1). The proportion of patients who were progression-free, postprogression, or were dead 
at any time over the model’s horizon was derived from non—mutually exclusive survival curves based 
on the area under the survival curve. All patients entered the model in the progression-free health state. 
The proportion of patients in the progression-free health state during each model cycle was estimated 
based on the PFS curve. OS was partitioned to estimate the proportion of patients in the dead state and 
the postprogression state, reflecting alive patients who had progressed. The proportion of patients in the 
postprogression health state was based on the difference between the OS and the PFS curves.2

Model Inputs
The baseline characteristics used to inform the model were derived from the DeLLphi-301 study,4,5 a phase 
II, open-label, single-arm trial assessing tarlatamab's efficacy and safety in adult patients with ES-SCLC after 
platinum-based chemotherapy and at least 1 other treatment (mean age = 63.5 years; 26.8% female; mean 
weight = 73.96 kg; mean body surface area = 1.78 m2).2
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Key clinical inputs (PFS, OS, and time to discontinuation [TTD]) for tarlatamab were generated from the 
DeLLphi-301 study (data cut-off: October 2, 2023; n = 97), with adjustments on OS and TTD to remove the 
impact of postprogression treatment. Extrapolation curves were chosen based on clinical plausibility and 
statistical fit.2 Data to inform the basket comparator were derived from the Flatiron study health research 
database (January 1, 2013, to October 31, 2021), which includes longitudinal real-world data of patients from 
the US. Patients with third-line or later ES-SCLC treated according to American Society of Clinical Oncology–
Ontario Health guidelines6 were selected based on the inclusion and exclusion criteria of the DeLLphi-301 
study with additional propensity score and standardized mortality ratio weighting. The weighted PFS, OS, 
and TTD curves for the basket comparator were derived according to the same statistical distributions 
selected for the corresponding tarlatamab curves.

Health state utility values were derived from patient-level EQ-5D-5L data collected in the DeLLphi-301 
trial (data cut-off: June 27, 2023), with tariffs from Canada applied.7 Disutility inputs were sourced from 
the literature and applied to grade 3 or higher AEs occurring in more than 3% of patients in any treatment 
arm. Disutilities for grade 1 or 2 CRS and ICANS were also included, which were specific to tarlatamab. AE 
disutilities were applied during the first treatment cycle, with AE rates based on the DeLLphi-301 trial for 
tarlatamab and literature for the basket comparator.2

Costs in the model included drug acquisition, drug administration, subsequent treatment, medical resource 
utilization and monitoring, AE management, and terminal care costs. Drug acquisition costs were calculated 
by the sponsor as a function of unit drug costs, dosing schedules, RDI, and the proportion of patients on 
treatment. The cost of tarlatamab was based on the sponsor’s submitted price while all other drug acquisition 
costs were obtained from the CDA-AMC submission of lurbinectedin or the Ontario Drug Benefit Formulary.2,8 
The sponsor further included tarlatamab pretreatment costs with dexamethasone. Administration costs for 
IV therapies were included for both arms, including delivery, nursing workload, pharmacy workload, and 
infusion chair time, with unit prices obtained from the Ontario Schedule of Benefits and literature.9-12 Cost 
of inpatient monitoring was included for the initiation of tarlatamab treatment according to the DeLLphi-301 
trial and assumed patients would be hospitalized for 24 hours on day 1 and day 8 of cycle 1.2,4 After disease 
progression, a portion of patients received subsequent treatments (assumed to be same as third-line 
treatment distribution of the basket comparator) based on the DeLLphi-301 trial and the UK Cancer Analysis 
System study for tarlatamab and the basket comparator, respectively.13-16 The frequency of medical resource 
utilization (i.e., emergency, ambulatory, and nonemergency ambulatory visits) and monitoring (i.e., chest 
X-ray, electrocardiogram) were based on literature, with unit prices from the Ontario Schedule of Benefits.9 
AE management costs, including CRS and ICANS, were applied during the first cycle. A one-time terminal 
care cost was applied when patients transitioned to death. All costs were adjusted to 2024 values in 
Canadian dollars.2

Summary of Sponsor’s Economic Evaluation Results
All analyses were run probabilistically (5,000 iterations). The deterministic and probabilistic results were 
similar. The probabilistic findings are presented in the following. The submitted analysis was based on the 
submitted price for tarlatamab.
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Base-Case Results
In the sponsor’s base-case analysis, tarlatamab was associated with estimated cost of $221,531 and 
1.93 QALYs over a 20-year time horizon. When compared with the basket comparator, tarlatamab had an 
incremental cost of $189,132 and a gain of 1.06 QALYs, resulting in an estimated ICER of $178,286 per 
QALY gained (Table 3). In addition, the sponsor’s model estimated that there would be an incremental LY 
gain of 0.42 associated with tarlatamab. At a willingness-to-pay threshold of $50,000 per QALY gained, 
tarlatamab had a 0% probability of being considered the optimal treatment.

The key cost driver within the sponsor’s submitted model was the price of tarlatamab while the key QALY 
driver was the utility value for progression-free state. More than half of the incremental QALY benefits (57%) 
for tarlatamab were derived from the period beyond which there are observed trial data (i.e., extrapolated 
period) and, at the end of the 20-year time horizon, 2.0% of modelled patients in the tarlatamab arm and 
0.3% in the basket comparator arm remained alive.

Additional results from the sponsor’s submitted economic base are presented in Appendix 3.

Table 3: Summary of the Sponsor’s Economic Evaluation Results

Drug Total costs ($)
Incremental

costs ($)
Total

QALYs
Incremental

QALYs
ICER vs. basket

comparator ($/QALY)
Basket comparator 32,400 Reference 0.87 Reference Reference

Tarlatamab 221,531 189,132 1.93 1.06 178,286

ICER = incremental cost-effectiveness ratio; QALY = quality-adjusted life-year; vs. = versus.
Source: Sponsor’s pharmacoeconomic submission.2

Sensitivity and Scenario Analysis Results
The sponsor conducted probabilistic scenario analysis to account for methodological and structural 
uncertainties related to key assumptions, including no adjustment of tarlatamab OS and TTD to account 
for postprogression tarlatamab use and alternative data sources to inform the efficacy of the basket 
comparator. The ICERs ranged from $121,226 per QALY gained (using Oncology Outcomes Study data to 
inform the efficacy of the basket comparator) to $215,756 per QALY gained (using treatment duration and 
OS of tarlatamab as observed in the DeLLphi-301 trial). Deterministic scenario analyses were conducted to 
evaluate different efficacy and model setting parameters, such as alternative parametric functions for OS, 
PFS, and TTD extrapolation. The results were largely aligned with the sponsor’s base-case analysis.

No scenario analysis was conducted using a perspective other than the health care payer.

CDA-AMC Appraisal of the Sponsor’s Economic Evaluation
CDA-AMC identified several key limitations to the sponsor’s analysis that have notable implications for the 
economic analysis.

•	Uncertainty in the comparative clinical efficacy and safety: The DeLLphi-301 study was a single-
arm trial with no head-to-head studies comparing tarlatamab to the basket comparator. In a single-
arm trial, there is a risk of selection bias; therefore, the treatment effect of the study drug cannot be 
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directly assessed because what proportion of the estimated treatment response can be attributed to 
a patient’s natural history and other prognostic factors cannot be determined. As such, the sponsor 
conducted an ITC using patient-level data from the Flatiron study external control cohort to estimate 
comparator efficacy for the economic model. The CDA-AMC Clinical Review Report identified 
multiple limitations in the sponsor's ITC, including a risk of selection bias in study inclusion, a sizable 
reduction in effective sample size, the heterogeneity in patient population and study design, and 
inadequate or lack of adjustment for potential prognostic factors. Consequently, there is significant 
uncertainty in interpreting the clinical comparison between tarlatamab and the basket comparator.
The PFS and OS curves for tarlatamab were derived from the DeLLphi-301 trial, while those for the 
basket comparator were based on the Flatiron study external control cohort. Parametric survival 
functions were used to extrapolate the Kaplan-Meier curves over the model’s time horizon. The 
sponsor chose a log-logistic distribution to extrapolate OS for both tarlatamab and the basket 
comparator, resulting in 5-year OS rates of 12.2% and 3.0%, respectively. However, clinical expert 
input received by CDA-AMC for this review indicated that the proportion of patients alive at 5 years, 
as predicted from the selected OS curve, was highly optimistic. Indeed, a real-world study on patients 
with ES-SCLC in Canada found that the 5-year OS rate for 3 types of second-line chemotherapy 
was close to 0% and, according to clinical expert feedback, the prognosis of patients in the third-
line setting would be worse.17 For PFS, the sponsor selected a generalized gamma distribution to 
extrapolate survival outcomes for both arms, resulting in 2-year PFS rates of 15.2% for tarlatamab 
and 3.4% for the basket comparator. Clinical experts consulted by CDA-AMC suggested these figures 
were likely overestimated, given the poor prognosis and rapid progression of ES-SCLC in the third-
line setting.

	◦ CDA-AMC reanalyses employed alternative parametric functions for both arms to ensure that 
PFS and OS estimates were more closely aligned with expert expectations and with the published 
literature. Specifically, CDA-AMC selected a Weibull distribution for tarlatamab OS, resulting in a 
5-year OS rate of 2.2%, and a gamma distribution for the basket comparator OS, with a 5-year 
OS rate of 0.1%. For PFS in both arms, a gamma distribution was applied, yielding 2-year PFS 
rates of 4.8% for tarlatamab and 0.3% for the comparator.

•	Uncertainty in drug acquisition costs: The sponsor applied an RDI of 85.50% for tarlatamab, 
which was multiplied by the sponsor’s submitted price for tarlatamab to derive drug acquisition costs.2 
CDA-AMC submitted an additional information request to the sponsor to clarify how the RDI was 
derived and received clarification that this was calculated from the DeLLphi-301 trial as the actual 
cumulative dose divided by the planned dose.18 The sponsor’s approach to estimate drug acquisition 
costs does not consider other factors that may affect dosage adjustments. Dosage may vary based 
on delays in dosing due to toxicity (tarlatamab should be withheld until ICANS or CRS are resolved 
as per the product monograph) and subsequently stepped up to restart therapy after a dose delay.1 
Furthermore, the sponsor's approach to incorporating RDI into the basket comparator biased the 
sponsor’s results in favour of tarlatamab as the RDI of comparator treatments were higher (range, 



109/129

Economic Review

Tarlatamab (Imdelltra)

93% to 100%) with the exception of topotecan where an RDI of 76% was selected based on a study 
published in 1999.19

	◦ While clinical expert feedback sought by CDA-AMC noted that, across both the intervention 
and the comparators informing the basket comparator, the RDI is unlikely to be 100%, there 
is uncertainty to what the real-world RDI would be to inform drug acquisition costs. To remain 
consistent across tarlatamab and its comparators in light of the limited real-world evidence 
available, an RDI of 100% was assumed for tarlatamab and all basket comparator treatments in 
the CDA-AMC reanalysis. A scenario analysis was further conducted in which the original RDI 
was kept for tarlatamab and topotecan while the treatments within the basket comparator had 
their RDI lowered to the same value as tarlatamab.

•	Inappropriate health utilities for progression-free and postprogression health states: 
The health utilities for the progression-free and postprogression health states used in the model 
were 0.834 and 0.755, respectively, estimated from patient-level EQ-5D-5L data collected in the 
DeLLphi-301 trial.2 The expected utility for the general population of people living in Canada at the 
same age range as studied in the model would be 0.839.20 The utility values selected by the sponsor 
would suggest that patients with ES-SCLC in the progression-free state would have a health-related 
quality of life similar to their general population counterpart. Given the aggressiveness of ES-SCLC 
and that the indication of tarlatamab is for those with disease progression on or after at least 2 prior 
lines of therapy, there is limited face validity to support the sponsor’s claim. In fact, a published 
literature review found that health utilities for patients with stable and progressive ES-SCLC in 
Canada were 0.72 and 0.52, respectively.21

	◦ In its reanalysis, CDA-AMC applied health utilities of 0.72 for the progression-free state and 
0.52 for the postprogression state.21 The sponsor’s original health utilities were included in a 
scenario analysis.

Additionally, the following key assumptions were made by the sponsor and have been appraised by CDA-
AMC (refer to Table 4).

Table 4: Key Assumptions of the Submitted Economic Evaluation
Sponsor’s key assumption CDA-AMC comment
For the basket comparator, the distribution of comparator 
regimens informing treatment cost was based on a real-
world study from Canada, while efficacy was sourced from 
the Flatiron study database.

Inappropriate but acceptable. While this limits one’s ability to 
address the cost-effectiveness of tarlatamab for individual treatment 
regimens used in this patient population, input from clinical experts 
obtained by CDA-AMC noted that treatment options would mainly be 
palliative or best supportive care for this patient population. While the 
inconsistency between the sources for comparator regimens in cost 
and efficacy could introduce uncertainty in the cost-effectiveness 
results, the variation in the 28-day cycle costs across comparator 
regimens were small ($103 to $2,835) relative to the costs of 
tarlatamab and unlikely to have a substantial impact on the overall 
results.
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Sponsor’s key assumption CDA-AMC comment
The first 2 dose of tarlatamab was assumed to be 
administered an inpatient setting. For those with CRS or 
ICANS, resumption of the administration of tarlatamab 
treatment may not always be conducted in an inpatient 
setting.

Inappropriate but unlikely to be key model driver. According to the 
product monograph, patients with grade 2 CRS require 24-hour 
monitoring in an appropriate health care setting when resuming 
tarlatamab treatment.1

Disutilities and costs associated with grade 1 or 2 CRS 
and grade 1 or 2 ICANS were included. Specifically, 
hospitalization due to CRS was assumed to be 1 day.

Inappropriate but unlikely to be influential. Results of the 
DeLLphi-301 study indicated the median duration of CRS was 4 days 
with a median duration of hospitalization for serious CRS events 
ranging from 2.5 days to 4 days depending on the patient cohort.4,5 
While the sponsor's assumptions may underestimate the AE-related 
costs for tarlatamab, the proportion of AE management costs relative 
to total costs in the tarlatamab arm is minimal (1.4%) and is unlikely 
to significantly impact the results if the hospitalization duration 
increased.

A proportion of patients was assumed to receive 
subsequent active treatments in each treatment arm.

Uncertain but unlikely to impact the model given the proportion 
of total costs that are related to subsequent treatment is low. It is 
reasonable, according to clinical experts input sought by CDA-AMC, 
to assume that the majority of patients who subsequently progress 
after treatment would not receive an active treatment.

Patients would discontinue tarlatamab upon disease 
progression.

Potentially reasonable. The product monograph states that patients 
should be treated (with tarlatamab) until disease progression. 
However, clinical expert feedback received by CDA-AMC noted 
that some clinicians may continue to administer tarlatamab 
beyond disease progression similar to the approach taken in the 
DeLLphi-301 trial if no reimbursement criteria restrict its use due 
to the limited third-line treatment options available. This could 
lead to ongoing costs for tarlatamab, leaving the impact on cost-
effectiveness uncertain. CDA-AMC conducted a scenario analysis 
to explore the potential impact if patients remained on tarlatamab 
even upon progression, with time-to-treatment duration reflecting the 
DeLLphi-301 trial.

AE = adverse event; CDA-AMC = Canada's Drug Agency; CRS = cytokine release syndrome; ICANS = immune effector cell-associated neurotoxicity syndrome.

CDA-AMC Reanalyses of the Economic Evaluation
Base-Case Results
The CDA-AMC base case was derived by making changes in model parameter values and assumptions, in 
consultation with clinical experts. Changes to the sponsor’s analyses are summarized in Table 5 and include 
alterations to the OS and PFS extrapolation in both arms, adjustment to RDIs and revising the health utilities. 
CDA-AMC was unable to fully address limitations regarding the uncertainty in comparative efficacy due to 
the DeLLphi-301 study being a single-arm trial.
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Table 5: CDA-AMC Revisions to the Submitted Economic Evaluation
Stepped analysis Sponsor’s value or assumption CDA-AMC value or assumption

Changes to derive the CDA-AMC base case

1a. Tarlatamab OS extrapolation Log-logistic Weibull

1b. Basket comparator OS extrapolation Log-logistic Gamma

1c. Tarlatamab PFS extrapolation Generalized gamma Gamma

1d. Basket comparator PFS extrapolation Generalized gamma Gamma

2. RDI 85.5% for tarlatamab, 76.0% for 
topotecan, 93.0% for carboplatin, 90.0% 
for etoposide, and 100% for others

100% for all treatments

3. Health utilities 0.834 for progression-free and 0.755 for 
postprogression

0.720 for progression-free and 0.520 
for postprogression

CDA-AMC base case Reanalysis 1a + 1b + 1c + 1d + 2 + 3

CDA-AMC = Canada's Drug Agency; OS = overall survival; PFS = progression-free survival; RDI = relative dose intensity.

In the CDA-AMC base case, tarlatamab was associated with a total cost of $255,623 and 0.93 QALYs, 
compared to $33,422 and 0.53 QALYs for the basket comparator. Approximately 30% of the incremental 
QALYs were gained from the period beyond which there are observed trial data (reduced from 57% in the 
sponsor’s base case). The CDA-AMC model estimated a small gain in LYs (0.65) associated with tarlatamab 
compared to the basket comparator. Similar to the sponsor’s base case, drug costs accounted for most 
of tarlatamab’s total expected costs (91%). The resulting ICER for tarlatamab compared to the basket 
comparator was $559,964 per QALY gained (incremental costs: $222,201; incremental QALYs: 0.40), with a 
0% probability of being cost-effective at a willingness-to-pay threshold of $50,000 per QALY gained. Further 
details and disaggregated outcomes are available in Table 11.

Table 6: Summary of the Stepped Analysis of the CDA-AMC Reanalysis Results

Stepped analysis Drug Total costs ($) Total QALYs
ICER vs. basket

comparator ($/QALY)
Sponsor’s base case Basket comparator 32,400 0.87 Reference

Tarlatamab 221,531 1.93 178,286

CDA-AMC reanalysis 1a:
tarlatamab OS

Basket comparator 32,400 0.87 Reference

Tarlatamab 221,814 1.23 531,705

CDA-AMC reanalysis 1b:
basket comparator OS

Basket comparator 32,451 0.69 Reference

Tarlatamab 221,531 1.93 152,305

CDA-AMC reanalysis 1c:
tarlatamab PFS

Basket comparator 32,400 0.87 Reference

Tarlatamab 223,171 1.88 190,049
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Stepped analysis Drug Total costs ($) Total QALYs
ICER vs. basket

comparator ($/QALY)
CDA-AMC reanalysis 1d:
Basket comparator PFS

Basket comparator 32,513 0.86 Reference

Tarlatamab 221,531 1.93 176,873

CDA-AMC reanalysis 2: RDI Basket comparator 33,239 0.87 Reference

Tarlatamab 253,403 1.93 207,538

CDA-AMC reanalysis 3: health 
utilities

Basket comparator 32,400 0.67 Reference

Tarlatamab 221,531 1.53 219,962

CDA-AMC base case (reanalyses 1a 
+ 1b + 1c + 1d + 2 + 3)

Basket comparator 33,422 0.53 Reference

Tarlatamab 255,623 0.93 559,946

CDA-AMC = Canada's Drug Agency; ICER = incremental cost-effectiveness ratio; OS = overall survival; PFS = progression-free survival; QALY = quality-adjusted life-year; 
RDI = relative dose intensity; vs. = versus.

Scenario Analysis Results
CDA-AMC conducted price analyses based on the sponsor’s base case and the base-case reanalysis by 
CDA-AMC. Based on the base case by CDA-AMC, a price reduction of approximately 85.6% would be 
required to achieve cost-effectiveness at a willingness-to-pay threshold of $50,000 per QALY (Table 7).

Table 7: CDA-AMC Price-Reduction Analyses
Analysis

Unit drug costs
ICERs for tarlatamab vs. basket comparator ($/QALY)

Price reduction Sponsor base case CDA-AMC reanalysis
No price reduction $1,545 $178,425 $555,503

10% $1,391 $159,528 $496,473

20% $1,236 $140,631 $437,443

30% $1,082 $121,734 $378,413

40% $927 $102,837 $319,383

50% $773 $83,940 $260,353

60% $618 $65,042 $201,323

68% $494 $50,000 —

70% $464 $46,145 $142,293

80% $309 $27,248 $83,263

86% $222 — $50,000

CDA-AMC = Canada’s Drug Agency; ICER = incremental cost-effectiveness ratio; QALY = quality-adjusted life-year; vs. = versus.

CDA-AMC conducted a scenario analysis to assess the impact of an alternative RDI assumption on the cost-
effectiveness of tarlatamab. In this analysis, both the RDI of tarlatamab and its comparator were lowered to 
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85.5%. CDA-AMC also conducted a scenario analysis to evaluate the impact of extended tarlatamab use 
beyond progression on the cost-effectiveness results.

CDA-AMC conducted a scenario analysis to assess the impact of an alternative RDI assumption on the cost-
effectiveness of tarlatamab. In this analysis, both the RDI of tarlatamab and its comparator were lowered to 
85.5%. CDA-AMC also conducted a scenario analysis to evaluate the impact of extended tarlatamab use 
beyond progression on the cost-effectiveness results.

Issues for Consideration
Tarlatamab administration requires hospitalization and must be overseen by health care professionals 
equipped to manage CRS and neurologic toxicity. According to clinical expert feedback received by 
CDA-AMC, these specialized requirements may limit the number of treatment sites capable of initiating 
tarlatamab therapy.

Overall Conclusions
The CDA-AMC clinical review found that the evidence within the DeLLphi-301 trial precludes the ability to 
attribute the study results to treatment given the single-arm design and immature survival data. Nearly all 
patients reported AEs, including a large proportion of patients who experienced CRS, although the safety 
profile was consistent with the mechanism of action of tarlatamab and most AEs were manageable. Due to 
the lack of direct comparative evidence with relevant treatments for patients with ES-SCLC in the third-line 
setting, the sponsor submitted an ITC. The CDA-AMC clinical review noted that the ability to draw firm 
conclusions on tarlatamab's comparative clinical benefit was hindered by limitations in the evidence including 
a risk of selection bias, the sizable reduction in effective sample size, heterogeneity in patient population and 
study design, and an inadequate or lack of adjustment for potential prognostic factors. In light of this, the 
comparative clinical effects of tarlatamab remain very uncertain.

CDA-AMC identified several limitations with the submitted economic evaluation, including uncertainty 
in comparative efficacy and safety, uncertainty in treatments costs due to the biased application of RDI, 
and health utilities that lacked face validity. CDA-AMC undertook reanalyses to address some of the key 
limitations in the sponsor’s analysis which included selecting alternative parametric functions to extrapolate 
OS and PFS for tarlatamab and the basket comparator, setting RDI to be identical across all treatments, and 
applying an alternative set of health utility values. The CDA-AMC reanalysis results were largely consistent 
with the sponsor. In adult patients with ES-SCLC with disease progression on or after at least 2 prior lines 
of therapy including platinum-based chemotherapy, tarlatamab remained more costly but more effective 
compared with a basket comparator consisting of topotecan, a combination therapy of a platinum agent and 
etoposide, combination therapy of CAV, etoposide, and irinotecan. The ICER of tarlatamab compared to the 
basket comparator was $559,946 per QALY gained (incremental costs: $222,201; incremental QALYs: 0.40). 
A price reduction of 85.6% (from $1,545 to $222 per 1 mg vial and $15,450 to $2,220 per 10 mg vial) was 
necessary for tarlatamab to be considered cost-effective at willingness-to-pay-threshold of $50,000 per QALY 
gained threshold.
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The reanalysis revealed that the cost-effectiveness results were sensitive to the selection of the parametric 
functions to inform the OS curves for tarlatamab and basket comparator Specifically, with the Weibull 
function applied to inform the OS curve for tarlatamab (i.e., lower long-term OS rates), the ICER increased 
significantly. The selection of this statistical distribution to inform the OS curves alongside revisions to more 
conservative OS curves for the basket comparator resulted in fewer of the incremental QALY benefits (30%) 
derived from the period beyond which there are observed trial data (i.e., extrapolated period) compared 
to the sponsor’s base-case analysis (57%). Additionally, similar to the sponsor’s results, the CDA-AMC 
reanalysis indicated that the price of tarlatamab comprised the majority (91%) of the total cost in the 
tarlatamab arm.

Given both the sponsor and CDA-AMC analyses were limited by the lack of head-to-head clinical evidence 
to inform relative treatment effects, the cost-effectiveness of tarlatamab and price-reduction estimates are 
highly uncertain. Further price reductions may be warranted to address this uncertainty.
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Appendix 1: Cost Comparison Table
Please note that this appendix has not been copy-edited.

The comparators presented in the following Table 8 have been deemed to be appropriate based on feedback 
from clinical experts and drug plan. Comparators may be recommended (appropriate) practice or actual 
practice. Existing Product Listing Agreements are not reflected in the table and as such, the table may not 
represent the actual costs to public drug plans.

Table 8: CDA-AMC Cost Comparison Table for Extensive-Stage SCLC

Treatment
Strength or 

concentration Form Price
Recommended 

dosage Daily cost
28-day

cycle cost
Tarlatamab 1 mg

10 mg
Lyophilized 
Powder for IV 
infusion

$1,545.0000a

$15,450.0000a

Cycle 1: 1 mg on 
day 1, followed by 
10 mg on day 8 
and 15
Subsequent 
cycles: 10 mg on 
day 1 and 15 of 
each 28-day cycle

Cycle 1: 
$1,158.75
Cycle 2+: 
$1,103.57

Cycle 1: 
$32,445
Cycle 2+: 
$30,900

Dexamethasone 4 mg/mL IV $1.6922 Cycle 1: 8 mg on 
day 1 and 8

$0.24 $6.76

Tarlatamab Cycle 1: 
$1,158.99
Cycle 2+: 
$1,103.57

Cycle 1: 
$32,452
Cycle 2+: 
$30,900

CAV

Cyclophosphamide 500 mg
1,000 mg
2,000 mg

Dry powder for 
IV infusion

$107.8100b

$195.4200b

$359.4000b

800 mg/m2 on day 
1 of each 21-day 
cycle

$14.44 $404

Doxorubicin 10 mg
50 mg
200 mg

Lyophilized 
powder for IV 
infusion

$50.0000b

$250.5000b

$770.0000b

50 mg/m2 on day 1 
of 21-day cycle

$23.83 $667

Vincristine 1 mg
2 mg
5 mg

Powder for IV 
infusion

$30.6000b

$61.2000b

$153.0000b

1.4 mg/m2 on day 
1 of each 21-day 
cycle

$4.37 $122

CAV $42.64 $1,194

Platinum-based regimens

Carboplatin + etoposide

Carboplatin 50 mg
150 mg
450 mg
600 mg

Solution for IV 
infusion

$70.0000b

$210.0000b

$600.0000b

$775.0000b

AUC 5 on day 1 of 
each 21-day cycle

$46.90 $1,313
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Treatment
Strength or 

concentration Form Price
Recommended 

dosage Daily cost
28-day

cycle cost
Etoposide 100 mg

200 mg
400 mg
500 mg
1,000 mg

IV infusion $75.0000b

$150.0000b

$300.0000b

$375.0000b

$750.0000b

100 mg/m2 daily on 
day 1 to 3 of each 
21-day cycle

$21.43 $600

Regimen Cost $68.33 $1,913

Monotherapies

Etoposide

Etoposide 50 mg Tablet $32.6400b 50 mg/m2 on day 
1 to 14 for each 
cycle of 21 or 28 
days

$32.64 $914

Topotecan

Topotecan 1 mg
4 mg

Lyophilized 
powder for IV 
injection

$138.7500b

$555.0000b

1.5 mg/m2 on day 1 
to 5 of each 21-day 
cycle

$99.11 $2,775

Off-label treatment

Irinotecan

Irinotecan 40 mg
100 mg
300 mg
500 mg

Solution for IV 
injection

$208.3500b

$520.8500b

$1,560.0000b

$2,600.0000b

50 to 100 mg/m2 
on day 1 of each 
21-day cycle

$24.80 to  
$49.60

$694 to  
$1,389

CDA-AMC = Canada's Drug Agency.
Note: All prices are from the Ontario Drug Benefit Formulary (accessed September 2000), unless otherwise indicated, and do not include dispensing fees. For the purposes 
of dosage calculation, the average patient was assumed to weigh 75 kg, have a body surface area of 1.85 mg2 and included wastage of unused medication in vials.
aSponsor’s submitted price.
bIQVIA Delta Price Advisor wholesale price. Accessed September 2024.
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Table 9: Submission Quality
Description Yes or No Comments
Population is relevant, with no critical intervention 
missing, and no relevant outcome missing

No Refer to key limitations discussed elsewhere in this report. 
Because the DeLLphi-301 study is a single-arm trial, the 
sponsor conducted an ITC to inform comparative efficacy 
in the economic model. Issues were noted regarding the 
uncertainty in the comparative effectiveness.

Model has been adequately programmed and has 
sufficient face validity

No Refer to key assumptions table. The sponsor’s model 
lacks flexibility to adjust the duration of hospitalization due 
to CRS during tarlatamab treatment, and the frequency 
of hospitalizations required when resuming tarlatamab 
treatment after CRS.

Model structure is adequate for decision problem Yes No comment.

Data incorporation into the model has been done 
adequately (e.g., parameters for probabilistic 
analysis)

Yes No comment.

Parameter and structural uncertainty were 
adequately assessed; analyses were adequate to 
inform the decision problem

Yes No comment.

The submission was well organized and complete; 
the information was easy to locate (clear and 
transparent reporting; technical documentation 
available in enough details)

Yes No comment.

ITC = Indirect treatment comparison; CRS = cytokine release syndrome.
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Appendix 3: Additional Information on the Submitted Economic 
Evaluation
Please note that this appendix has not been copy-edited.

Figure 1: Model Structure

OS = overall survival; PF = progression-free; PFS = progression-free survival; PP = post progression.
Source: Sponsor’s pharmacoeconomic submission.2

Detailed Results of the Sponsor’s Base Case

Table 10: Disaggregated Summary of Sponsor’s Economic Evaluation Results — Base Case
Parameter Tarlatamab Basket comparator Incremental

Discounted LYs

Total 2.42 1.11 1.31

Progression-free 1.41 0.52 0.88

Progressed 1.01 0.58 0.42

Discounted QALYs

Total 1.93 0.87 1.06

Progression-free 1.17 0.44 0.74

Progressed 0.76 0.44 0.32

Decrements due to AEs −0.003 −0.005 0.002
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Parameter Tarlatamab Basket comparator Incremental
Discounted costs ($)

Total 221,531 32,400 189,132

Drug costs 199,338 10,986 188,352

Administration costs 3,351 1,781 1,570

Medical resource use and monitoring costs 1,193 649 544

Hospitalization costs at treatment initiation 3,306 0 3,306

Subsequent treatment costs (one-off) 706 570 137

Terminal care costs 10,562 10,942 −380

AE management costs 3,075 7,472 −4,397

AE = adverse event; LY = life-year; QALY = quality-adjusted life-year.
Source: Sponsor’s pharmacoeconomic submission.2
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Table 11: Disaggregated Summary of Economic Evaluation Results by CDA-AMC
Parameter Tarlatamab Basket comparator Incremental

Discounted LYs

Total 1.53 0.87 0.65

Progression-free 0.70 0.42 0.27

Progressed 0.83 0.45 0.38

Discounted QALYs

Total 0.93 0.53 0.40

Progression-free 0.50 0.31 0.19

Progressed 0.43 0.23 0.20

Decrement due to AEs −0.003 −0.005 0.002

Discounted costs ($)

Total 255,623 33,422 222,201

Drug costs 232,951 11,860 221,090

Administration costs 3,374 1,793 1,581

Medical resource use and monitoring costs 1,203 653 549

Hospitalization costs at treatment initiation 3,303 0 3,303

Subsequent treatment costs (one-off) 812 629 183

Terminal care costs 10,905 11,015 −109

AE management costs 3,075 7,472 −4,397

ICER ($/QALY) 559,946

AE = adverse event; CDA-AMC = Canada's Drug Agency; ICER = incremental cost-effectiveness ratio; LY = life-year; QALY = quality-adjusted life-year.

Table 12: Summary of CDA-AMC Scenario Analysis
Scenarios Treatment Total costs ($) Total QALYs ICER ($ per QALY)
CDA-AMC base case Basket comparator 33,422 0.53 Reference

Tarlatamab 255,623 0.93 559,964

CDA-AMC Scenario Analysis 1: 
Alternate RDI values

Basket comparator 31,515 0.53 Reference

Tarlatamab 223,453 0.93 483,682

CDA-AMC Scenario Analysis 2: 
Extended tarlatamab treatment 
postprogression

Basket comparator 33,489 0.53 Reference

Tarlatamab 322,965 0.97 659,115

CDA-AMC = Canada's Drug Agency; ICER = incremental cost-effectiveness ratio; QALY = quality-adjusted life-year; RDI = relative dose intensity.
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Table 13: Summary of Key Take-Aways
Key take-aways of the BIA

•	CDA-AMC identified the following key limitations with the sponsor’s analysis:
	◦ The rate of uptake of tarlatamab is uncertain. Given that the first 2 administrations require an inpatient hospitalization, clinical 
expert feedback received by CDA-AMC noted initial logistical challenges may result in a lower uptake. However, over time, the 
uptake is expected to be higher than estimated by the sponsor given the lack of alternative treatment options available for this 
patient population.

	◦ Duration of treatment did not align with the duration of treatment predicted in the sponsor’s economic evaluation.
	◦ Wastage was not assumed, underestimating treatment costs of the comparators.
	◦ As the initial doses of tarlatamab are expected to be administered in a hospital setting and there is an increased risk of CRS 
and ICANS events associated with tarlatamab, the introduction of tarlatamab may have broader health care system impacts 
that are not addressed within the submitted BIA.

•	The CDA-AMC reanalysis that aligned the duration on treatment to reflect the duration predicted within the submitted economic 
model and assumed wastage on the comparator treatments. In the CDA-AMC base case, the 3-year budget impact of 
reimbursing tarlatamab is expected to be $33,259,139 (year 1: $8,530,040; year 2: $10,270,385; year 3: $14,270,385).

•	A health care perspective was not considered within the BIA. It is important to note that tarlatamab requires the first 2 doses 
to be administered in a hospital inpatient setting and may require additional days of hospitalization for patients with CRS and 
ICANS adverse events. These additional costs were not considered within the BIA.

BIA = budget impact analysis; CDA-AMC = Canada's Drug Agency.

Summary of Sponsor’s BIA

The sponsor submitted a budget impact analysis (BIA) to estimate the three-year budget impact of 
reimbursing tarlatamab as a third-line treatment for patients with ES-SCLC that has progressed after at 
least 2 prior lines of treatment. The analyses were done from the perspective of the public drug plan in 
Canada over a 3-year time horizon from 2026 to 2028, with only drug acquisition costs included in the base-
case analysis.

The sponsor utilized an incidence-based approach to define the eligible population. The duration of treatment 
for the comparator therapies was informed by a US real-world evidence study while treatment duration 
for tarlatamab,23 this was informed by the DeLLphi-301 study.24 Key inputs to the BIA are documented 
in Table 14.

Key model assumptions included:

•	The incidence rate of lung cancer is constant over the 3-year time horizon that is analyzed.

•	For tarlatamab and the comparator regimens, the sponsor assumed 100% RDI.

•	Cost captured within the BIA included drug acquisition. Drug cost relating to the management of AEs 
(e.g., tocilizumab to manage CRS, IV steroids for the management of ICANS) and hospitalization 
costs associated with tarlatamab (e.g., the first 2 doses would be administered in a hospital inpatient 
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setting and may require additional days of hospitalization in patients with CRS and ICANS AEs) were 
not considered within the sponsor’s BIA.

Table 14: Summary of Key Model Parameters

Parameter
Sponsor’s estimate

(reported as year 1 / year 2 / year 3 if appropriate)
Target population

Adult population living in Canada 33,440,808 / 34,054,246 / 34,679,21225

Annual lung cancer incidence 63.9 / 100,00025

Proportion of lung cancer that is SCLC 12%26

Proportion of SCLC that is extensive stage 75%27

ES – Receiving 1L therapy 90.4%28

ES – Receiving 2L therapy 32.3%28

ES – Receiving 3L therapy 32.9%28

Proportion of SCLC that is limited stage 25%27

LS – Receiving treatment 96.7%28

LS – Relapsing/recurred to extensive stage 80.8%28

LS – Receiving 2L therapy 30.2%28

LS – Receiving 3L therapy 28.6%28

Number of patients eligible for drug under review 227 / 232 / 236

Market uptake (3 years)

Uptake (reference scenario)
   CAV
   Carboplatin + Etoposide
   Oral Etoposide
   Irinotecan
   IV Topotecan

30% / 30% / 30%
25% / 25% / 25%
15% / 15% / 15%
10% / 10% / 10%
20% / 20% / 20%

Uptake (new drug scenario)
   Tarlatamab
   CAV
   Carboplatin + Etoposide
   Oral Etoposide
   Irinotecan
   IV Topotecan

25% / 30% / 40%
20% / 15% / 10%
25% / 25% / 25%
15% / 15% / 10%
10% / 10% / 10%

5% / 5% / 5%

Cost of treatment (per patient)

Monthly cost of treatment
   Tarlatamab- first cycle
   Tarlatamab-subsequent cycle
   CAV

$35,269.45
$33,589.96
$1,138.07
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Parameter
Sponsor’s estimate

(reported as year 1 / year 2 / year 3 if appropriate)
   Carboplatin + Etoposide
   Oral Etoposide
   Irinotecan
   IV Topotecan

$2,125.19
$886.92

$1,461.36
$2,850.66

Median duration of treatment (months)

Tarlatamab
CAV
Carboplatin + Etoposide
Oral Etoposide
Irinotecan
IV Topotecan

5.1
1.7
1.7
1.7
1.7
1.7

CAV = cyclophosphamide + doxorubicin + vincristine; ES = extensive stage; LS = limited stage; SCLC = small cell lung cancer.

Summary of the Sponsor’s BIA Results

The sponsor estimated the budget impact of reimbursing tarlatamab as a third-line therapy for ES-SCLC to 
be $9,628,556 in year 1, $11,785,113 in year 2, and $16,039,263 in year 3, for a 3-year total budget impact 
of $37,452,931.

CDA-AMC Appraisal of the Sponsor’s BIA

CDA-AMC identified several key limitations to the sponsor’s analysis that have notable implications on the 
results of the BIA:

•	The rate of uptake of tarlatamab is uncertain: The sponsor projected that 25% of patients would 
receive tarlatamab in year 1, with uptake increasing to 40% by year 3, based on real-world evidence 
from the US. As these data were based on the US, this may not be generalizable to a publicly 
financed health care system in Canada. Clinical expert feedback sought by CDA-AMC indicated that 
initial uptake in the first year may be lower due to logistical challenges (i.e., limited inpatient hospital 
bed spaces) but that uptake in the third year would be higher (ranging from 50% to 80%) given the 
lack of alternative treatment options and as clinicians acquire more experience with tarlatamab.

	◦ Given uncertainties to how tarlatamab would penetrate the market in Canada if reimbursed 
publicly, CDA-AMC conducted a scenario analysis testing different uptake rates based on the 
feedback of clinical expert opinion sought by CDA-AMC.

•	Potential for broader health care system impacts: A narrow public payer perspective was 
considered with only direct treatment costs captured (e.g., exclusion of concomitant medication and 
subsequent treatment). Tarlatamab is initially administered in a hospital setting, requiring health care 
resources beyond the scope of public drug plans’ coverage. There is further an increased risk of 
CRS and ICANS events that would require management in an inpatient setting. Such costs were not 
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considered in the sponsor’s submitted BIA and it remains uncertain the extent to which the funding of 
tarlatamab would have a budgetary impact on the broader health care system.

	◦ No reanalyses could be conducted as such costs were not included in the sponsor’s 
submitted BIA.

•	Duration on treatment does not align with the submitted economic model: The sponsor used 
data from a global randomized control trial of 17 countries to estimate the treatment duration for 
tarlatamab, while relying on a US-based real-world evidence database to inform the treatment 
duration of the comparators. The median time on treatment did not align with the estimates 
contained within the submitted economic model that were adjusted to account for discontinuation 
upon progression (4.6 months for tarlatamab and 2.5 months for the basket comparator). With a 
lower median duration of treatment for tarlatamab, the budget impact of tarlatamab is expected to 
be reduced.

	◦ In the reanalysis by CDA-AMC, the median time on treatment was adjusted to align with the 
values reported within the sponsor’s economic model.

•	Wastage was not accounted for in the base case: For IV medications, unused portions of vials are 
often discarded due to fixed dosing and patient-specific requirements. This is especially pertinent to 
the comparator regimens given there is a greater potential for wastage given the dosing schedule. 
Incorporating wastage in the base case more accurately represents the financial burden on the health 
care system.

	◦ In the reanalysis by CDA-AMC, wastage was included to improve the accuracy of the BIA.

CDA-AMC Reanalyses of the BIA

CDA-AMC revised the sponsor’s base case by modifying the duration on treatment to align with the 
economic evaluation and assumed drug wastage would occur. The changes to the derived CDA-AMC base 
case are described in Table 15.

Table 15: CDA-AMC Revisions to the Submitted BIA
Stepped analysis Sponsor’s value or assumption CDA-AMC value or assumption
1. Duration on treatment (months) Tarlatamab – 5.1

Comparators – 1.7
Tarlatamab – 4.6

Comparators – 2.5

2. Wastage costs Excluded Included

CDA-AMC base case 1 + 2

BIA = budget impact analysis; CDA-AMC = Canada's Drug Agency.

The results of the CDA-AMC stepwise reanalysis are presented in summary format in The estimated budget 
impact of reimbursing tarlatamab is sensitive to change in duration on treatment. The modifications to the 
sponsor’s base case reduced the estimated budget impact by 11%.
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Table 16 and a more detailed breakdown is presented in Table 18. Based on the CDA-AMC reanalysis, 
the budget impact of the reimbursement of tarlatamab for the treatment of ES-SCLC is expected to be 
$8,530,040 in year 1, $10,458,714 in year 2, $14,270,385 in year 3, with a three-year total of $33,259,139.

The estimated budget impact of reimbursing tarlatamab is sensitive to change in duration on treatment. The 
modifications to the sponsor’s base case reduced the estimated budget impact by 11%.

Table 16: Summary of the CDA-AMC Reanalyses of the BIA
Stepped analysis Three-year total
Submitted base case $37,452,931

CDA-AMC reanalysis 1 $33,395,606

CDA-AMC reanalysis 2 $37,361,468

CDA-AMC base case $33,259,139

BIA = budget impact analysis; CDA-AMC = Canada's Drug Agency.

Table 17: Scenario Analyses Market Share (New Drug Scenario)
Scenario Treatment Year 1 Year 2 Year 3
Scenario Analysis 1: 20% uptake year 1 
and 50% uptake in year 3

Tarlatamab 20.0% 30.0% 50.0%

CAV 24.0% 15.0% 6.0%

Carboplatin + Etoposide 25.0% 25.0% 25.0%

Oral Etoposide 15.0% 15.0% 6.0%

Irinotecan 10.0% 10.0% 10.0%

IV Topotecan 6.0% 5.0% 3.0%

Scenario Analysis 2: 20% uptake year 1 
and 80% uptake in year 3

Tarlatamab 20.0% 30.0% 80.0%

CAV 24.0% 15.0% 2.0%

Carboplatin + Etoposide 25.0% 25.0% 10.7%

Oral Etoposide 15.0% 15.0% 2.0%

Irinotecan 10.0% 10.0% 4.3%

IV Topotecan 6.0% 5.0% 1.0%

CAV = cyclophosphamide + doxorubicin + vincristine.

CDA-AMC also conducted sensitivity analyses to address remaining uncertainty, using the CDA-AMC base 
case. The results are provided in Table 18. These included:

1.	 Tarlatamab’s market share was projected at 20% in year 1, 30% in year 2, and 50% in year 3 
(Table 17).

2.	 Tarlatamab’s market share was projected at 20% in year 1, 30% in year 2, and 80% in year 3 
(Table 17).
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3.	 Treatment duration was assumed to continue postdisease progression, with TTD estimated at 6 
months for tarlatamab and 2.5 months for the comparators.

Table 18: Detailed Breakdown of the CDA-AMC Reanalyses of the BIA

Stepped analysis Scenario
Year 0 (current 

situation) Year 1 Year 2 Year 3
Three-year 

total
Submitted base case Reference $644,406 $656,162 $668,140 $680,343 $2,649,053

New drug $644,406 $10,284,718 $12,453,253 $16,719,606 $40,101,984

Budget impact $0 $9,628,566 $11,785,113 $16,039,262 $37,452,931

CDA-AMC base case Reference $1,038,221 $1,057,163 $1,076,460 $1,096,120 $4,267,964

New drug $1,038,221 $9,587,203 $11,535,174 $15,366,506 $37,527,103

Budget impact $0.00 $8,530,040 $10,458,714 $14,270,385 $33,259,139

CDA-AMC scenario 
analysis: 20% uptake 
year 1 and 50% 
uptake in year 3

Reference $1,038,221 $1,057,163 $1,076,460 $1,096,120 $4,267,964

New drug $1,038,221 $7,857,745 $11,535,174 $18,960,856 $39,391,996

Budget impact $0 $6,800,582 $10,458,714 $17,864,736 $35,124,032

CDA-AMC scenario 
analysis: 20% uptake 
year 1 and 80% 
uptake in year 3

Reference $1,038,221 $1,057,163 $1,076,460 $1,096,120 $4,267,964

New drug $1,038,221 $7,857,745 $11,535,174 $29,684,707 $50,115,847

Budget impact $0 $6,800,582 $10,458,714 $28,588,587 $45,847,883

CDA-AMC scenario 
analysis: Continued 
treatment post 
disease progression

Reference $1,038,221 $1,057,163 $1,076,460 $1,096,120 $4,267,964

New drug $1,038,221 $12,260,755 $14,802,001 $19,801,827 $47,902,804

Budget impact $0.00 $11,203,593 $13,725,541 $18,705,707 $43,634,840

BIA = budget impact analysis; CDA-AMC = Canada's Drug Agency.
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