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Disclosures

• I am a medical oncologist working at a Clalit owned hospital (Beilinson)

• On 01/01/2021, I was appointed as Medical Director of Drug and 
Technology policies, Community Division, Clalit Health Services, Tel Aviv

• Pharma funding
• Institutional research funding – MSD, BMS, Janssen
• No personal payments for speaking, consultancy or travel



A Challenge of Healthcare

• The perspective of both the individual and society
• On both faculties of Medicine and Public health at Tel Aviv University



Topics

• Drug Development – finding the “maximal tolerated dose”
• Approval of weight based doses
• Movement towards fixed doses
• Policies around the world
• The Clalit Policy
• Regulatory and Legal details related to the Clalit Policy

• We will talk about Science, Regulation, Policy, Politics, and Money



The Background of Immunotherapy Dosing

The paradigm of Maximum Tolerated Dose (MTD) used with 
chemotherapy, does not apply to immunotherapy.



Nivolumab phase 1

Topalian, NEJM, 2012



PD-1 Receptor Occupancy

Topalian, NEJM, 2012



Nivolumab for metastatic renal cell carcinoma: randomized phase II trial

Motzer, JCO, 2015

Flat dose-response over range of 0.3-10 mg/kg q3w



Atezolizumab (Tecentriq)
• Target trough as stated by manufacturer = 6 µg/ml 

• Phase 1 doses of 0.01 to 20 mg/kg every 3 weeks
• activity observed at 1 mg/kg

• Fixed dose of 1200 – 1st dose trough = 95 μg/ml

• Steady State trough = 225 μg/ml

• Potential for logarithmic dose reductions!
Goldstein and Ratain, Cancer Chemotherapy and Pharmacology, 2019



Published models of Pembrolizumab

Lindauer A et al., CPT Pharmacometrics Syst Pharmacol. 2017 Jan;6(1):11-20. 



Elassaiss-Schaap J, et al., CPT Pharmacometrics Syst Pharmacol. 2017 Jan;6(1):21-28.

• Median trough target engagement equivalent anywhere above 0.8mg/kg Q3W.
• Probability of 95% target engagement slightly lower below 2mg/kg. 
• trough level only, and not steady state - a few days with lower probability of 

complete target engagement - clinically important?



Why did the companies move forward with 
doses that were higher than necessary?

Because it made sense – to get the drug to market as quickly as 
possible



The movement from weight-based to fixed dosing



The Dosing of Pembrolizumab

• Labelled dosing initially 2 mg/kg every 3 weeks 

• Changed to 200 mg every 3 weeks

• Average patient of 75 kg requires only 150 mg

• If using 2 mg/kg, US could save $0.8 billion annually – but dependent 

on vial sharing

Goldstein et al. JNCI, 2017



The use of pharmacokinetic models by FDA/EMA

• PK models used 
• To change pembrolizumab labelled dose retroactively – for 2nd line NSCLC 

and melanoma - to fixed dosing
• To provide fixed dosing options for nivolumab (240q2w / 480q4w)
• To provide 6-weekly fixed dosing of pembrolizumab (400q6w)



“Pembrolizumab exposure at 200 mg Q3W is similar 
to that of 2 mg/kg Q3W. Including data from 
patients with advanced NSCLC treated with 200 mg 
did not change the flat exposure-efficacy 
relationship”

JTO. Vol 12 no 15

“In treatment-naïve advanced NSCLC, there was a 
flat relationship between exposure and efficacy for 
the 200mg fixed dose and weight based dose”



The situation in Canada



Canada



The Pharmacokinetic fine print







Most Canadian provinces now use weight-based pembrolizumab



Update in 2020

• New FDA approval for 400 mg every 6 weeks

• More efficient policy = 4 mg/kg every 6 weeks
• Supported by Canadian Policy.
• 400mg q6w - Receptor occupancy of 97% for patients weighing 100 kg and 

96% for those weighing 150 kg.
• 4 mg/kg q6w - trough target engagement was 97%.

• Policy in the Netherlands – Erasmus Medical center
• Diekstra et al., European Journal of Cancer 2020.

Goldstein, Ratain, Saltz, JAMA Oncology 2020



Process with Misrad Habriut



New policy by Clalit – March 2021



Some common questions



Should adjuvant/curative patients be treated 
differently?

• PD1 inhibitors express time dependent clearance
• The drug clearance is lower in healthy/responding patients
• These patients actually need even lower doses.

Li H, Yu J, Liu C, Liu J, Subramaniam S, Zhao H, Blumenthal GM, Turner DC, Li C, Ahamadi M, de Greef R, Chatterjee M, Kondic AG, Stone JA, Booth BP, Keegan P, 
Rahman A, Wang Y. Time dependent pharmacokinetics of pembrolizumab in patients with solid tumor and its correlation with best overall response. J 
Pharmacokinet Pharmacodyn. 2017 Oct;44(5):403-414. doi: 10.1007/s10928-017-9528-y. Epub 2017 Jun 1. PMID: 28573468.

Liu C, Yu J, Li H, Liu J, Xu Y, Song P, Liu Q, Zhao H, Xu J, Maher VE, Booth BP, Kim G, Rahman A, Wang Y. Association of time-varying clearance of nivolumab with 
disease dynamics and its implications on exposure response analysis. Clin Pharmacol Ther. 2017 May;101(5):657-666. doi: 10.1002/cpt.656. Epub 2017 Mar 22. 
PMID: 28182273.

Li H, Sun Y, Yu J, Liu C, Liu J, Wang Y. Semimechanistically Based Modeling of Pembrolizumab Time-Varying Clearance Using 4 Longitudinal Covariates in Patients 
With Non-Small Cell Lung Cancer. J Pharm Sci. 2019 Jan;108(1):692-700. doi: 10.1016/j.xphs.2018.10.064. Epub 2018 Nov 10. PMID: 30423341.



Is the physician or hospital taking a legal risk?

• This move is supported by a letter from the Director of Misrad
Habriut.

• There is coverage from an 29ג ידסומ

 טפשמ תיבש תוריבס םוש ןיא בתכמה לע תואירבה דרשמ לכנמ רושיא םג שיש ללגב
הרושכ אלש גהנתה אפורהש קוספי



Is it ok for different kupot to have different 
policies?

• There are many examples of different types of policies by different 
kupot

• Myeloma - Lenalidomide risk management program
• Neopharm program

• Maccabi

• Teva program
• Clalit, Leumit, Meuhedet



Is it wrong for a kupa to create medical 
policies?

• The kupa has the manpower to evaluate such issues – time that 
clinicians often don’t have.
• Health policy making occurs all over the world
• Our aim is to work together with physicians to build high quality 

policies, taking into account both the individual and the population



Some details about Clalit

• Clalit is a non-profit organization
• Nobody receives bonuses based on this work
• Savings that can be made go towards other needs
• Clalit is currently in a financial deficit
• Budgeting of drugs from misrad habriut is difficult and sometimes 

inaccurate



What is budgeted by MOH vs what is spent by 
Clalit – Duration of treatment in lung cancer

 תליחת תנש
בצקותמ לופיט ךשמעצוממ לופיט ךשמהפורתהנחבאלופיט

2016NSCLC squamous - Opdivo11.695.6םדקתמ וק
2017NSCLC squamous - Opdivo7.035.6םדקתמ וק
2018NSCLC squamous - Opdivo5.655.6םדקתמ וק

NSCLC squamous - Keytruda6.325.6םדקתמ וק
NSCLC squamous - Tecentriq7.685.6םדקתמ וק

2017NSCLC Non-squamous - Opdivo9.454םדקתמ וק

2018NSCLC Non-squamous - Keytruda8.064םדקתמ וק

NSCLC Non-squamous - Opdivo5.394םדקתמ וק

NSCLC Non-squamous - Tecentriq4.804םדקתמ וק
2017NSCLC PDL>50 ןושאר וקKeytruda11.187.5
2018NSCLC PDL>50 ןושאר וקKeytruda9.857.5



Letters of support



Doug Figg,
Director Molecular Pharmacology
National Cancer Institute, USA



Allen Lichter,
CEO of ASCO 2006-2016



Thankyou – I look forward to working 
together with you


