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Types of Radioactive Decay
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Survival curves of SQ2 (SCC) cells following irradiation by 
x-rays or alpha particles (emitted by the 228Th source) 
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RBE – Relative Biological 
Effectiveness –
an expression of the 
effectiveness of other 
types of radiation in 
comparison with that 
of gamma or x-rays.

Why has alpha-based radiation not been integrated into clinical practice??



Procedure
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CTP-SCC-00: Efficacy Results 
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100% 
overall 
response

Durable 
outcomes

Extremely 
low toxicity, 
high safety

Efficacy Results

Effective against radioresistant tumors
(Patient median age = 80.5 years)

Overall Response 
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1 Most patients (60.7%) had recurrent and previously treated disease by either surgery, prior external beam radiotherapy or both; 13 of 31 (42%) had received prior RT.

Previous 
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Others
58%

Previous Radiotherapy
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Alpha DaRT Elicits Effect from anti-PD1 in SCC Mouse Model (SQ2)
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1 Alpha DaRT source 75 kBq
10 mg/kg aPD1 @ days 2,6,9,13
n=8

While mice with the SQ2 squamous cell carcinoma model showed little to no effect when treated with a murine anti-PD1 
agent, the observed effect was larger for the combination with Alpha DaRT than for Alpha DaRT on its own



Alpha DaRT Increases Infiltration of CD3+ T-cells Into the Tumor
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The combination of Alpha DaRT with anti-PD1 demonstrates the highest level of TILs in mice with SQ2 SCC tumors, 
potentially indicating an ability to potentiate the checkpoint blockade



Potential Systemic Immune Effect Observed in One Patient 
Where a Second, Untreated Lesion Manifested CR 
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Key Eligibility Criteria

Recurrent unresectable or metastatic head 
and neck squamous cell carcinoma (like 
KEYNOTE-048)

No previous treatment for metastatic 
disease

Primary objective: Evaluate confirmed Best Overall 
Response (BOR) per RECIST version 1.1

Secondary objectives: Evaluate Safety, Progression Free 
Survival (PFS), Overall Survival (OS) and Duration of 
Response (DOR)
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Trial Objectives

• Using the H1 optimal EF design, in the first stage 18 patients are evaluated: if no more than 2 patients respond, then 
terminate the trial for futility, if more than 6 patients respond then stop the trial for success

• Otherwise, accrual continues to a total of 43 patients

• Allowing for a 10% loss to follow-up, we may recruit up to 48 patients to the study

• We would conclude that the treatment is effective if more than 12 of the 43 patients have a BOR of CR, PR, or SD

Two-Stage Adaptive Design

Note: Sample size calculated for this trial design assuming p1 = 35% and p0 = 20% for power (1 - β) of 80%, and α of 10%

Trial Design



Treatment Regimen and KEYNOTE-048 Benchmark
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Source: Burtness, B. et al (2019). Pembrolizumab alone or with chemotherapy versus cetuximab with chemotherapy for recurrent or metastatic squamous cell carcinoma of 

the head and neck (KEYNOTE-048): a randomised, open-label, phase 3 study. The Lancet. doi:10.1016/s0140-6736(19)32591-7

Note: Benchmark data provided for illustrative purposes only. Not a head-to trial.

KEYNOTE-048: Benchmark comparator data for 1L Pembrolizumab
in patients with recurrent or metastatic HNSCC

Population Benchmark Regimen Systemic ORR Systemic CR %

PD-L1 CPS ≥ 20 Pembrolizumab Alone 23% 8%

PD-L1 CPS ≥ 1 Pembrolizumab Alone 19% 5%

Total population Pembrolizumab Alone 17% 5%

(-35) – (-17) -16 0 5 15 26

Alpha DaRT
Insertion

ICF
Signature

Alpha DaRT
Removal

Pembrolizumab
cycle

Pembrolizumab
cycle

Follow up period

Continuous Tumor Response

Every 6 weeks

Continue Pembrolizumab cycles Q3W

Days

Screening period

24 Months



Overall Survival in the CPS ≥ 20 Population



Demographics and Tumor Characteristics
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Subject ID Age Sex Stage CPS Score

Alpha DaRT Target 

Tumor Location

Tumor Volume 

(cm3)

HNCPI-00-01-001 74 Male Stage IV 20 Neck 2.62

HNCPI-00-01-002 90 Male Stage IV 1 to <20 Tongue 4.66

HNCPI-00-01-003 96 Female Stage IV ≥20 Mandibular alveolus 7.59

HNCPI-00-01-004 63 Female Stage II ≥20 Neck 79.75

HNCPI-00-01-007 69 Female Stage IV 1 to <20 Jaw 6.09

HNCPI-00-01-008 92 Male Stage IV ≥20 Left mandible 13

HNCPI-00-01-009 71 Male Stage III 5 Neck 210.18

HNCPI-00-01-010 61 Male Stage IV ≥20 Neck 13

HNCPI-00-01-011 60 Male Stage IV ≥20 Tongue 39.68

HNCPI-00-01-013 63 Female Stage I ≥20 Oral cavity 27.87

HNCPI-00-01-014 52 Male Stage I 20 Neck 0.96

11 patients treated 4 female · 7 male Mean age 72 (52-96) Mean volume 40.4cm3



Adverse Events
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Subject ID AE # Adverse Event Description SAE Relationship to Device Severity
HNCPI-00-01-002 1 CARDIAC ARREST Yes Not related Death

HNCPI-00-01-002 2 Weight loss No Not related Mild

HNCPI-00-01-002 3 Fall No Not related Moderate

HNCPI-00-01-003 1 skin infection No Not related Moderate

HNCPI-00-01-004 1 general deterioration Yes Not related Death

HNCPI-00-01-004 2 hypothyroidism No Not related Mild

HNCPI-00-01-007 1 LYMPHADENOPATHY No Not related Mild

HNCPI-00-01-007 2 Hyperthyroidism No Not related Moderate

HNCPI-00-01-007 3 INFLAMATION No Not related Moderate

HNCPI-00-01-007 4 Tachycardia No Not related Mild

HNCPI-00-01-008 1 Edema (jaw) No Not related Mild

HNCPI-00-01-008 2 Pain (insertion site) No Probably related Mild

HNCPI-00-01-009 1 Pulmonary embolism No Not related Severe

HNCPI-00-01-009 2 Thyroiditis autoimmune No Possibly related Mild

HNCPI-00-01-009 3 Intestinal perforation Yes Not related Severe

HNCPI-00-01-010 1 Fever No Not related Mild

HNCPI-00-01-010 2 Rash No Not related Mild

HNCPI-00-01-010 3 Device related infection Yes Not related Severe

HNCPI-00-01-010 4 Hypothyroidism No Not related Moderate

HNCPI-00-01-010 5 Fever No Not related Mild

HNCPI-00-01-011 1 constipation No Not related Mild

HNCPI-00-01-011 2 Mucosal infection No Not related Mild

HNCPI-00-01-011 3 intermittent Diarrhea No Not related Mild

HNCPI-00-01-011 4 increase of cortisol No Not related Mild

HNCPI-00-01-011 5 cortisol No Not related Mild

HNCPI-00-01-013 1 hyperthyroidism No Not related Moderate



Strong Systemic Responses
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• To date, eleven patients were treated with Alpha DaRT 
and pembrolizumab in the study

• Baseline characteristics:
• 4 female / 7 males
• Mean age of 72 years (range 52-96)

44.4%
Systemic Complete Responses 

100%
Systemic Objective 

Response Rate
(CR + PR)

No Related SAEs

• 100% systemic objective response rate (ORR) observed:
• 4 complete responses (systemic)
• 5 partial responses 
• Two patients died prior to evaluation 

• Only two Alpha DaRT-related adverse events, both were 
Grade 1 (mild)



Overall Survival (OS)
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+ = censored observation.

Median OS: 

18.2 months



Progression Free Survival (PFS)
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Median PFS: 

5.4 months



Survival vs KEYNOTE-048 - Pembro alone (CPS ≥ 1)

Median OS (months)

18.2

12.3

Median PFS (months)

5.4

3.2

Alpha DaRT + Pembro

Pembro

Alpha DaRT + Pembro

Pembro

ORR (%)

100
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Alpha DaRT + Pembro

Pembro 



A 94-year-old patient with T4 n1 Alveolar Ridge 



3-month Pembro+ Alpha Dart  



A 96 year old female metastatic FOM
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Age 96

Sex Female

Tumor Type SCC

Date of First Diagnosis Jul-2022

Location Alveolar ridge & lip plus dermal involvement 

Prior Treatments None

Medical Background • Cardio

• Dementia

• ECOG3

Cancer Stage • Stage IV

• T2N1M1



Clinical Follow-Up
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Nine Weeks Post TreatmentPre-Treatment



Post-Treatment
Mar-2024

Pre-Treatment
Aug-2022

PET Follow-Up
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Alpha DaRT Treatment
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After Alpha DaRT 
Removal

Oct-2022

Follow-Up 

Jan-2023

Alpha DaRT 
Insertion

Sept-2022



Conclusion

• Initial promising results for combination between DaRT and CPI

• Many patient Complete Responses 

• Easy procedure, minor side-effects

• Future plans:
• Large Randomized controlled trial
• Neoadjuvant combination  trial



Questions?

Prof. Aron Popovtzer

Chairman Sharett Cancer Institute

Hadassah University Hospital, Ein Kerem, Jerusalem, Israel
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