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Your Outreach Librarian – Sarah Barrett  

Whatever your information needs, the library is here to help.  Just email us at 

library@uhbristol.nhs.uk 

Outreach:  Your Outreach Librarian can help facilitate evidence-based practice for all in the 

team, as well as assisting with academic study and research.  We also offer one-to-one or 

small group training in literature searching, critical appraisal and medical statistics.  Get in 

touch:  library@uhbristol.nhs.uk 

Literature searching:  We provide a literature searching service for any library member. For 

those embarking on their own research it is advisable to book some time with one of the 

librarians for a one-to-one session where we can guide you through the process of creating a 

well-focused literature research. Please email requests to library@uhbristol.nhs.uk 
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Journal Month Volume Issue 

Blood May 3, 2018 131 18 

Bone Marrow Transplantation April 2018 53 4 

British Journal of Haematology May 2018 181 3 

Experimental Hematology May 2018 61 - 
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http://www.nejm.org/toc/nejm/medical-journal?query=main_nav_lg


4 

 

Latest Evidence 
 

 

Daratumumab monotherapy for treating relapsed and refractory multiple myeloma - guidance (TA510) 

Source:  National Institute for Health and Care Excellence - NICE - 14 March 2018 

 

Ixazomib with lenalidomide and dexamethasone for treating relapsed or refractory multiple myeloma - 

guidance (TA505) 

Source:  National Institute for Health and Care Excellence - NICE - 07 February 2018 

 

A randomised phase II trial of selinexor with cyclophosphamide and prednisolone in relapsed or 

refractory multiplemyeloma (RRMM) patients 

Source:  UK Clinical Trials Gateway - UKCTG - 21 March 2018 

 

British Society of Haematology Guidelines on the spectrum of fresh frozen plasma and cryoprecipitate 

products: their handling and use in various patient groups in the absence of major bleeding 

Source:  British Society for Haematology - 12 March 2018 - Publisher: British Society for Haematology 

 

 

 

Preconception risk assessment for thalassaemia, sickle cell disease, cystic fibrosis and Tay-Sachs disease 

Norita Hussein , Stephen F Weng , Joe Kai , Jos Kleijnen and Nadeem Qureshi 

Online Publication Date: March 2018 
 
Phytomedicines (medicines derived from plants) for sickle cell disease 

Oluseyi Oniyangi and Damian H Cohall 

Online Publication Date: February 2018 
 
Interventions for treating neuropathic pain in people with sickle cell disease 

https://www.nice.org.uk/guidance
https://www.nice.org.uk/guidance/ta510
https://www.evidence.nhs.uk/Search?from=01%2f01%2f2018&om=%5b%7b%22ety%22:%5b%22Guidance%22%5d%7d,%7b%22ety%22:%5b%22Systematic%20Reviews%22%5d%7d,%7b%22ety%22:%5b%22Evidence%20Summaries%22%5d%7d,%7b%22ety%22:%5b%22Horizon%20Scanning%22%5d%7d,%7b%22ety%22:%5b%22Ongoing%20Trials%22%5d%7d,%7b%22srn%22:%5b%22National%20Institute%20for%20Health%20and%20Care%20Excellence%20-%20NICE%22%5d%7d%5d&q=multiple+myeloma&sp=on&to=25%2f04%2f2018
https://www.nice.org.uk/guidance/ta505
https://www.nice.org.uk/guidance/ta505
https://www.evidence.nhs.uk/Search?from=01%2f01%2f2018&om=%5b%7b%22ety%22:%5b%22Guidance%22%5d%7d,%7b%22ety%22:%5b%22Systematic%20Reviews%22%5d%7d,%7b%22ety%22:%5b%22Evidence%20Summaries%22%5d%7d,%7b%22ety%22:%5b%22Horizon%20Scanning%22%5d%7d,%7b%22ety%22:%5b%22Ongoing%20Trials%22%5d%7d,%7b%22srn%22:%5b%22National%20Institute%20for%20Health%20and%20Care%20Excellence%20-%20NICE%22%5d%7d%5d&q=multiple+myeloma&sp=on&to=25%2f04%2f2018
http://ukctg.nihr.ac.uk/trialdetails/ISRCTN15028850
http://ukctg.nihr.ac.uk/trialdetails/ISRCTN15028850
https://www.evidence.nhs.uk/Search?from=01%2f01%2f2018&om=%5b%7b%22ety%22:%5b%22Guidance%22%5d%7d,%7b%22ety%22:%5b%22Systematic%20Reviews%22%5d%7d,%7b%22ety%22:%5b%22Evidence%20Summaries%22%5d%7d,%7b%22ety%22:%5b%22Horizon%20Scanning%22%5d%7d,%7b%22ety%22:%5b%22Ongoing%20Trials%22%5d%7d,%7b%22srn%22:%5b%22UK%20Clinical%20Trials%20Gateway%20-%20UKCTG%22%5d%7d%5d&q=multiple+myeloma&sp=on&to=25%2f04%2f2018
https://onlinelibrary.wiley.com/doi/epdf/10.1111/bjh.15167
https://onlinelibrary.wiley.com/doi/epdf/10.1111/bjh.15167
https://www.evidence.nhs.uk/Search?from=01%2f01%2f2018&om=%5b%7b%22ety%22:%5b%22Guidance%22%5d%7d,%7b%22ety%22:%5b%22Systematic%20Reviews%22%5d%7d,%7b%22ety%22:%5b%22Evidence%20Summaries%22%5d%7d,%7b%22ety%22:%5b%22Horizon%20Scanning%22%5d%7d,%7b%22ety%22:%5b%22Ongoing%20Trials%22%5d%7d,%7b%22srn%22:%5b%22British%20Society%20for%20Haematology%22%5d%7d%5d&q=haematology&sp=on&to=25%2f04%2f2018
http://www.cochranelibrary.com/
http://cochranelibrary-wiley.com/doi/10.1002/14651858.CD010849.pub3/full
http://cochranelibrary-wiley.com/doi/10.1002/14651858.CD004448.pub6/full
http://cochranelibrary-wiley.com/doi/10.1002/14651858.CD012943/full
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Monika R Asnani , Damian K Francis , Amanda M Brandow , Christine EO Hammond Gabbadon and Amza Ali 

Online Publication Date: February 2018 

 

 

  
OpenAthens login required. Register here: https://openathens.nice.org.uk/  

What's new in hematology 

Authors: Rebecca F Connor, MD; Jennifer S Tirnauer, MD; Alan G Rosmarin, MD 

Contributor Disclosures 

All topics are updated as new evidence becomes available and our peer review process is complete. 

Literature review current through: Mar 2018. | This topic last updated: Apr 17, 2018. 

 

Overview of therapeutic monoclonal antibodies 

Author: John P Manis, MD 

Section Editor: Daniel E Furst, MD 

Deputy Editors: Jennifer S Tirnauer, MD; Anna M Feldweg, MD 

Contributor Disclosures 

All topics are updated as new evidence becomes available and our peer review process is complete. 

Literature review current through: Apr 2018. | This topic last updated: Mar 26, 2018. 

 

Neurologic complications of cancer treatment with biologic agents 

Authors: Eudocia Quant Lee, MD, MPH; Patrick Y Wen, MD 

Section Editor: Reed E Drews, MD 

Deputy Editor: Diane MF Savarese, MD 

Contributor Disclosures 

All topics are updated as new evidence becomes available and our peer review process is complete. 

Literature review current through: Apr 2018. | This topic last updated: Aug 03, 2017. 

 

https://www.uptodate.com/contents/search
https://openathens.nice.org.uk/
https://www.uptodate.com/contents/whats-new-in-hematology
https://www.uptodate.com/contents/whats-new-in-hematology/contributors
https://www.uptodate.com/contents/whats-new-in-hematology/contributors
https://www.uptodate.com/contents/whats-new-in-hematology/contributors
https://www.uptodate.com/contents/whats-new-in-hematology/contributor-disclosure
https://www.uptodate.com/home/editorial-policy
https://www.uptodate.com/contents/overview-of-therapeutic-monoclonal-antibodies?search=Monoclonal%20antibody%20therapies%20and%20myeloma&source=search_result&selectedTitle=1~150&usage_type=default&display_rank=1
https://www.uptodate.com/contents/overview-of-therapeutic-monoclonal-antibodies/contributors
https://www.uptodate.com/contents/overview-of-therapeutic-monoclonal-antibodies/contributors
https://www.uptodate.com/contents/overview-of-therapeutic-monoclonal-antibodies/contributors
https://www.uptodate.com/contents/overview-of-therapeutic-monoclonal-antibodies/contributors
https://www.uptodate.com/contents/overview-of-therapeutic-monoclonal-antibodies/contributor-disclosure
https://www.uptodate.com/home/editorial-policy
https://www.uptodate.com/contents/neurologic-complications-of-cancer-treatment-with-biologic-agents?search=Monoclonal%20antibody%20therapies%20and%20myeloma&source=search_result&selectedTitle=4~150&usage_type=default&display_rank=4
https://www.uptodate.com/contents/neurologic-complications-of-cancer-treatment-with-biologic-agents/contributors
https://www.uptodate.com/contents/neurologic-complications-of-cancer-treatment-with-biologic-agents/contributors
https://www.uptodate.com/contents/neurologic-complications-of-cancer-treatment-with-biologic-agents/contributors
https://www.uptodate.com/contents/neurologic-complications-of-cancer-treatment-with-biologic-agents/contributors
https://www.uptodate.com/contents/neurologic-complications-of-cancer-treatment-with-biologic-agents/contributor-disclosure
https://www.uptodate.com/home/editorial-policy
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Infusion-related reactions to therapeutic monoclonal antibodies used for cancer therapy 

Authors: Ann S LaCasce, MD; Mariana C Castells, MD, PhD; Harold Burstein, MD, PhD; Jeffrey A Meyerhardt, 

MD, MPH 

Section Editors: Reed E Drews, MD; N Franklin Adkinson, Jr, MD 

Deputy Editors: Diane MF Savarese, MD; Anna M Feldweg, MD 

Contributor Disclosures 

All topics are updated as new evidence becomes available and our peer review process is complete. 

Literature review current through: Apr 2018. | This topic last updated: Mar 30, 2018. 

 

Overview of the treatment of acute lymphoblastic leukemia in children and adolescents 

Authors: Terzah M Horton, MD, PhD; C Philip Steuber, MD 

Section Editor: Julie R Park, MD 

Deputy Editor: Alan G Rosmarin, MD 

Contributor Disclosures 

All topics are updated as new evidence becomes available and our peer review process is complete. 

Literature review current through: Mar 2018. | This topic last updated: Mar 21, 2018. 

Overview of the treatment of chronic lymphocytic leukemia 

Authors: Kanti R Rai, MD; Stephan Stilgenbauer, MD 

Section Editor:Richard A Larson, MD 

Deputy Editor:Rebecca F Connor, MD 

Contributor Disclosures 

All topics are updated as new evidence becomes available and our peer review process is complete. 

Literature review current through: Mar 2018. | This topic last updated: Apr 09, 2018. 

Clinical presentation, pathologic features, diagnosis, and differential diagnosis of chronic lymphocytic 

leukemia 

Authors: Kanti R Rai, MD; Stephan Stilgenbauer, MD 

Section Editor: Richard A Larson, MD 

Deputy Editor: Rebecca F Connor, MD 

Contributor Disclosures 

https://www.uptodate.com/contents/infusion-related-reactions-to-therapeutic-monoclonal-antibodies-used-for-cancer-therapy?search=Monoclonal%20antibody%20therapies%20and%20myeloma&source=search_result&selectedTitle=2~150&usage_type=default&display_rank=2
https://www.uptodate.com/contents/infusion-related-reactions-to-therapeutic-monoclonal-antibodies-used-for-cancer-therapy/contributors
https://www.uptodate.com/contents/infusion-related-reactions-to-therapeutic-monoclonal-antibodies-used-for-cancer-therapy/contributors
https://www.uptodate.com/contents/infusion-related-reactions-to-therapeutic-monoclonal-antibodies-used-for-cancer-therapy/contributors
https://www.uptodate.com/contents/infusion-related-reactions-to-therapeutic-monoclonal-antibodies-used-for-cancer-therapy/contributors
https://www.uptodate.com/contents/infusion-related-reactions-to-therapeutic-monoclonal-antibodies-used-for-cancer-therapy/contributors
https://www.uptodate.com/contents/infusion-related-reactions-to-therapeutic-monoclonal-antibodies-used-for-cancer-therapy/contributors
https://www.uptodate.com/contents/infusion-related-reactions-to-therapeutic-monoclonal-antibodies-used-for-cancer-therapy/contributors
https://www.uptodate.com/contents/infusion-related-reactions-to-therapeutic-monoclonal-antibodies-used-for-cancer-therapy/contributors
https://www.uptodate.com/contents/infusion-related-reactions-to-therapeutic-monoclonal-antibodies-used-for-cancer-therapy/contributors
https://www.uptodate.com/contents/infusion-related-reactions-to-therapeutic-monoclonal-antibodies-used-for-cancer-therapy/contributor-disclosure
https://www.uptodate.com/home/editorial-policy
https://www.uptodate.com/contents/overview-of-the-treatment-of-acute-lymphoblastic-leukemia-in-children-and-adolescents?search=leukaemia&source=search_result&selectedTitle=3~150&usage_type=default&display_rank=3
https://www.uptodate.com/contents/overview-of-the-treatment-of-acute-lymphoblastic-leukemia-in-children-and-adolescents/contributors
https://www.uptodate.com/contents/overview-of-the-treatment-of-acute-lymphoblastic-leukemia-in-children-and-adolescents/contributors
https://www.uptodate.com/contents/overview-of-the-treatment-of-acute-lymphoblastic-leukemia-in-children-and-adolescents/contributors
https://www.uptodate.com/contents/overview-of-the-treatment-of-acute-lymphoblastic-leukemia-in-children-and-adolescents/contributors
https://www.uptodate.com/contents/overview-of-the-treatment-of-acute-lymphoblastic-leukemia-in-children-and-adolescents/contributor-disclosure
https://www.uptodate.com/home/editorial-policy
https://www.uptodate.com/contents/overview-of-the-treatment-of-chronic-lymphocytic-leukemia?search=leukaemia&source=search_result&selectedTitle=6~150&usage_type=default&display_rank=6
https://www.uptodate.com/contents/overview-of-the-treatment-of-chronic-lymphocytic-leukemia/contributors
https://www.uptodate.com/contents/overview-of-the-treatment-of-chronic-lymphocytic-leukemia/contributors
https://www.uptodate.com/contents/overview-of-the-treatment-of-chronic-lymphocytic-leukemia/contributors
https://www.uptodate.com/contents/overview-of-the-treatment-of-chronic-lymphocytic-leukemia/contributors
https://www.uptodate.com/contents/overview-of-the-treatment-of-chronic-lymphocytic-leukemia/contributor-disclosure
https://www.uptodate.com/home/editorial-policy
https://www.uptodate.com/contents/clinical-presentation-pathologic-features-diagnosis-and-differential-diagnosis-of-chronic-lymphocytic-leukemia?search=leukaemia&source=search_result&selectedTitle=10~150&usage_type=default&display_rank=10
https://www.uptodate.com/contents/clinical-presentation-pathologic-features-diagnosis-and-differential-diagnosis-of-chronic-lymphocytic-leukemia?search=leukaemia&source=search_result&selectedTitle=10~150&usage_type=default&display_rank=10
https://www.uptodate.com/contents/clinical-presentation-pathologic-features-diagnosis-and-differential-diagnosis-of-chronic-lymphocytic-leukemia/contributors
https://www.uptodate.com/contents/clinical-presentation-pathologic-features-diagnosis-and-differential-diagnosis-of-chronic-lymphocytic-leukemia/contributors
https://www.uptodate.com/contents/clinical-presentation-pathologic-features-diagnosis-and-differential-diagnosis-of-chronic-lymphocytic-leukemia/contributors
https://www.uptodate.com/contents/clinical-presentation-pathologic-features-diagnosis-and-differential-diagnosis-of-chronic-lymphocytic-leukemia/contributors
https://www.uptodate.com/contents/clinical-presentation-pathologic-features-diagnosis-and-differential-diagnosis-of-chronic-lymphocytic-leukemia/contributor-disclosure
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All topics are updated as new evidence becomes available and our peer review process is complete. 

Literature review current through: Mar 2018. | This topic last updated: Feb 01, 2018. 

 

Diagnosis of sickle cell disorders 

Authors: Elliott P Vichinsky, MD; Donald H Mahoney, Jr, MD 

Section Editor: Stanley L Schrier, MD 

Deputy Editor: Jennifer S Tirnauer, MD 

Contributor Disclosures 

All topics are updated as new evidence becomes available and our peer review process is complete. 

Literature review current through: Mar 2018. | This topic last updated: Feb 26, 2018. 

Routine comprehensive care for children with sickle cell disease 

Author: Zora R Rogers, MD 

Section Editor: Donald H Mahoney, Jr, MD 

Deputy Editors: Jennifer S Tirnauer, MD; Carrie Armsby, MD, MPH 

Contributor Disclosures 

All topics are updated as new evidence becomes available and our peer review process is complete. 

Literature review current through: Mar 2018. | This topic last updated: Feb 05, 2018 

 

Pregnancy in women with sickle cell disease 

Author: Elliott P Vichinsky, MD 

Section Editors: Stanley L Schrier, MD; Lynn L Simpson, MD 

Deputy Editors: Jennifer S Tirnauer, MD; Vanessa A Barss, MD, FACOG 

Contributor Disclosures 

All topics are updated as new evidence becomes available and our peer review process is complete. 

Literature review current through: Mar 2018. | This topic last updated: Apr 03, 2018. 

Overview of non-Hodgkin lymphoma in children and adolescents 

Authors: Amanda M Termuhlen, MD; Thomas G Gross, MD, PhD 

Section Editor: Julie R Park, MD 

https://www.uptodate.com/home/editorial-policy
https://www.uptodate.com/contents/diagnosis-of-sickle-cell-disorders?search=sickle%20cell&source=search_result&selectedTitle=4~150&usage_type=default&display_rank=4
https://www.uptodate.com/contents/diagnosis-of-sickle-cell-disorders/contributors
https://www.uptodate.com/contents/diagnosis-of-sickle-cell-disorders/contributors
https://www.uptodate.com/contents/diagnosis-of-sickle-cell-disorders/contributors
https://www.uptodate.com/contents/diagnosis-of-sickle-cell-disorders/contributors
https://www.uptodate.com/contents/diagnosis-of-sickle-cell-disorders/contributor-disclosure
https://www.uptodate.com/home/editorial-policy
https://www.uptodate.com/contents/routine-comprehensive-care-for-children-with-sickle-cell-disease?search=sickle%20cell&source=search_result&selectedTitle=8~150&usage_type=default&display_rank=8
https://www.uptodate.com/contents/routine-comprehensive-care-for-children-with-sickle-cell-disease/contributors
https://www.uptodate.com/contents/routine-comprehensive-care-for-children-with-sickle-cell-disease/contributors
https://www.uptodate.com/contents/routine-comprehensive-care-for-children-with-sickle-cell-disease/contributors
https://www.uptodate.com/contents/routine-comprehensive-care-for-children-with-sickle-cell-disease/contributors
https://www.uptodate.com/contents/routine-comprehensive-care-for-children-with-sickle-cell-disease/contributor-disclosure
https://www.uptodate.com/home/editorial-policy
https://www.uptodate.com/contents/pregnancy-in-women-with-sickle-cell-disease?search=sickle%20cell&source=search_result&selectedTitle=10~150&usage_type=default&display_rank=10
https://www.uptodate.com/contents/pregnancy-in-women-with-sickle-cell-disease/contributors
https://www.uptodate.com/contents/pregnancy-in-women-with-sickle-cell-disease/contributors
https://www.uptodate.com/contents/pregnancy-in-women-with-sickle-cell-disease/contributors
https://www.uptodate.com/contents/pregnancy-in-women-with-sickle-cell-disease/contributors
https://www.uptodate.com/contents/pregnancy-in-women-with-sickle-cell-disease/contributors
https://www.uptodate.com/contents/pregnancy-in-women-with-sickle-cell-disease/contributor-disclosure
https://www.uptodate.com/home/editorial-policy
https://www.uptodate.com/contents/overview-of-non-hodgkin-lymphoma-in-children-and-adolescents?search=lymphoma&source=search_result&selectedTitle=5~150&usage_type=default&display_rank=5
https://www.uptodate.com/contents/overview-of-non-hodgkin-lymphoma-in-children-and-adolescents/contributors
https://www.uptodate.com/contents/overview-of-non-hodgkin-lymphoma-in-children-and-adolescents/contributors
https://www.uptodate.com/contents/overview-of-non-hodgkin-lymphoma-in-children-and-adolescents/contributors
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Deputy Editor: Alan G Rosmarin, MD 

Contributor Disclosures 

All topics are updated as new evidence becomes available and our peer review process is complete. 

Literature review current through: Mar 2018. | This topic last updated: Mar 02, 2018. 

 

 

New England Journal of Medicine 

Gene Therapy in Patients with Transfusion-Dependent β-Thalassemia 
 
Alexis A. Thompson, M.D., M.P.H., Mark C. Walters, M.D., Janet Kwiatkowski, M.D.,  
April 19, 2018 
N Engl J Med 2018; 378:1479-1493 
DOI: 10.1056/NEJMoa1705342 
 
Genetics and Pathogenesis of Diffuse Large B-Cell Lymphoma. 
 
Roland Schmitz, Ph.D., George W. Wright, Ph.D., Da Wei Huang, M.D. et al. 
April 12, 2018 
N Engl J Med 2018; 378:1396-1407 
DOI: 10.1056/NEJMoa1801445 
 
Venetoclax–Rituximab in Relapsed or Refractory Chronic Lymphocytic Leukemia 
 
John F. Seymour, M.B., B.S., Ph.D., Thomas J. Kipps, M.D., Barbara Eichhorst, M.D. et al 
March 22, 2018 
N Engl J Med 2018; 378:1107-1120 
DOI: 10.1056/NEJMoa1713976 
 
Daratumumab plus Bortezomib, Melphalan, and Prednisone for Untreated Myeloma 
 
María-Victoria Mateos, M.D., Meletios A. Dimopoulos, M.D., Michele Cavo, M.D. et al 
February 8, 2018 
N Engl J Med 2018; 378:518-528 
DOI: 10.1056/NEJMoa1714678 

 

 

 

 

 

https://www.uptodate.com/contents/overview-of-non-hodgkin-lymphoma-in-children-and-adolescents/contributors
https://www.uptodate.com/contents/overview-of-non-hodgkin-lymphoma-in-children-and-adolescents/contributor-disclosure
https://www.uptodate.com/home/editorial-policy
http://www.nejm.org/
https://www.nejm.org/doi/full/10.1056/NEJMoa1705342
https://www.nejm.org/toc/nejm/378/16?query=article_issue_link
http://www.nejm.org/doi/full/10.1056/NEJMoa1801445
http://www.nejm.org/toc/nejm/378/15?query=article_issue_link
http://www.nejm.org/doi/full/10.1056/NEJMoa1713976
http://www.nejm.org/toc/nejm/378/12?query=article_issue_link
http://www.nejm.org/doi/full/10.1056/NEJMoa1714678
http://www.nejm.org/toc/nejm/378/6?query=article_issue_link
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Library Clinic 

 

March 7th: Canteen (Level 9, BRI) 12.00-14.00 

March 19th: Welcome Centre, BRI 10.00-16.00 

April 4th: Foyer, Education Centre 12.00-14.00 

April 11th: Foyer, St Michael’s Hospital 12.00-14.00 

May 2nd: Canteen (Level 9, BRI) 12.00-14.00 

June 6th: Terrace (Level 4, Education Centre) 12.00-14.00 

June 19th: Welcome Centre, BRI 10.00-16.00 

July 3rd: Welcome Centre, BRI 10.00-16.00 

July 4th: Canteen (Level 9, BRI) 12.00-14.00 

August 8th: Foyer, Education Centre 12.00-14.00 

August 29th: Foyer, St Michael’s Hospital 12.00-14.00 

September 5th: Canteen (Level 9, BRI) 12.00-14.00 

September 11th: Welcome Centre, BRI 10.00-16.00 

October 3rd: Terrace (Level 4, Education Centre) 12.00-14.00 

November 7th: Canteen (Level 9, BRI) 12.00-14.00 

December 5th: Foyer, Education Centre 12.00-14.00 

December 11th: Welcome Centre, BRI 10.00-16.00 

Stop by and find out more about our 

services. We will be here to answer 

any questions you may have! 
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Recent Database Articles 
 
Below is a selection of articles recently added to the healthcare databases on multiple 

myeloma, focusing this month on monoclonal antibody therapies in multiple myeloma. If 

you would like any of the articles in full text, or if you would like a more focused search on 

your own topic, please contact us: library@bristol.nhs.uk  

 

Monoclonal antibody therapies in multiple myeloma 

1. Elotuzumab for the Treatment of Relapsed or Refractory Multiple Myeloma, with Special 
Reference to its Modes of Action and SLAMF7 Signaling. 

Author(s): Taniwaki, Masafumi; Yoshida, Mihoko; Matsumoto, Yosuke; Shimura, Kazuho; Kuroda, 
Junya; Kaneko, Hiroto 

Source: Mediterranean journal of hematology and infectious diseases; 2018; vol. 10 (no. 1); p. 
e2018014 

Publication Type(s): Journal Article Review 

PubMedID: 29531651 

Available  at Mediterranean journal of hematology and infectious diseases -  from Europe PubMed 
Central - Open Access  

Available  at Mediterranean journal of hematology and infectious diseases -  from mjhid.org  

Abstract:Elotuzumab, targeting signaling lymphocytic activation molecule family 7 (SLAMF7), has 
been approved in combination with lenalidomide and dexamethasone (ELd) for relapsed/refractory 
multiple myeloma (MM) based on the findings of the phase III randomized trial ELOQUENT-2 
(NCT01239797). Four-year follow-up analyses of ELOQUENT-2 have demonstrated that progression-
free survival was 21% in ELd versus 14% in Ld. Elotuzumab binds a unique epitope on the membrane 
IgC2 domain of SLAMF7, exhibiting a dual mechanism of action: natural killer (NK) cell-mediated 
antibody-dependent cellular cytotoxicity (ADCC) and enhancement of NK cell activity. The ADCC is 
mediated through engagement between Fc portion of elotuzumab and FcgRIIIa/CD16 on NK cells. 
Enhanced NK cell cytotoxicity results from phosphorylation of the immunoreceptor tyrosine-based 
switch motif (ITSM) that is induced via elotuzumab binding and recruits the SLAM-associated 
adaptor protein EAT-2. The coupling of EAT-2 to the phospholipase Cg enzymes SH2 domain leads to 
enhanced Ca2+ influx and MAPK/Erk pathway activation, resulting in granule polarization and 
enhanced exocytosis in NK cells. Elotuzumab does not stimulate the proliferation of MM cells due to 
a lack of EAT-2. The inhibitory effects of elotuzumab on MM cell growth are not induced by the lack 
of CD45, even though SHP-2, SHP-1, SHIP-1, and Csk may be recruited to phosphorylated ITSM of 
SLAMF7. ELd improves PFS in patients with high-risk cytogenetics, i.e. t(4;14), del(17p), and 1q21 
gain/amplification. Since the immune state is paralytic in advanced MM, the efficacy of ELd with 
minimal toxicity may bring forward for consideration of its use in the early stages of the disease. 

Database: Medline 

 

 

file://///ubht.nhs.uk/UserData/T/Current%20Awareness/Radiotherapy/library@bristol.nhs.uk
http://europepmc.org/search?query=(DOI:%2210.4084/MJHID.2018.014%22)
http://www.mjhid.org/index.php/mjhid/article/view/3270
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2. Daratumumab resistance is frequent in advanced-stage multiple myeloma patients irrespective 
of CD38 expression and is related to dismal prognosis. 

Author(s): Pick, Marjorie; Vainstein, Vladimir; Goldschmidt, Neta; Lavie, David; Libster, Diana; Gural, 
Alexander; Grisariu, Sigal; Avni, Batia; Ben Yehuda, Dina; Gatt, Moshe E 

Source: European journal of haematology; May 2018; vol. 100 (no. 5); p. 494-501 

Publication Type(s): Journal Article 

PubMedID: 29453884 

Abstract:OBJECTIVEDaratumumab is a promising new antimyeloma agent. We report a single center 
"real-world" series of multiple myeloma (MM) and amyloidosis (AL) patients treated with 
daratumumab.METHODSForty-one patients were included: 7 second-line MM, 30 heavily pretreated 
(median number of therapies of 5) advanced MM, and 4 with AL.RESULTSSecond-line patients and 
advanced AL showed high rate of durable overall responses. However, advanced MM patients had a 
dismal prognosis with an overall response rate (ORR) of 36%, and a short median progression-free 
and overall survival of 2.3 and 6.6 months, respectively. Responses were particularly poor in patients 
with extramedullary plasmacytomas. Neither the addition of another agent to daratumumab nor 
changing to the next line of therapy produced significant durable responses in this patient 
population. Flow cytometry analysis demonstrated that CD38 expression level was not predictive of 
response. We show that CD38 expression dynamics by a commercially available anti-CD38 antibody 
after daratumumab administration was hindered by competitive binding of 
daratumumab.CONCLUSIONSResponses to daratumumab and combinations in patients with 
advanced MM, particularly with extramedullary disease, are low and short-lived, stressing the 
administration of this agent should be early in the course of the disease. 

Database: Medline 

 

3. Adjusted comparison of daratumumab monotherapy versus real-world historical control data 
from the Czech Republic in heavily pretreated and highly refractory multiple myeloma patients. 

Author(s): Jelínek, Tomáš; Maisnar, Vladimír; Pour, Luděk; Špička, Ivan; Minařík, Jiří; Gregora, Evžen; 
Kessler, Petr; Sýkora, Michal; Fraňková, Hana; Adamová, Dagmar; Wróbel, Marek; Mikula, Peter; 
Jarkovský, Jiří; Diels, Joris; Gatopoulou, Xenia; Veselá, Šárka; Besson, Hervé; Brožová, Lucie; Ito, 
Tetsuro; Hájek, Roman 

Source: Current medical research and opinion; May 2018; vol. 34 (no. 5); p. 775-783 

Publication Type(s): Journal Article 

PubMedID: 29172760 

Abstract:OBJECTIVESWe conducted an adjusted comparison of progression-free survival (PFS) and 
overall survival (OS) for daratumumab monotherapy versus standard of care, as observed in a real-
world historical cohort of heavily pretreated multiple myeloma patients from Czech 
Republic.METHODSUsing longitudinal chart data from the Registry of Monoclonal Gammopathies 
(RMG) of the Czech Myeloma Group, patient-level data from the RMG was pooled with pivotal 
daratumumab monotherapy studies (GEN501 and SIRIUS; 16 mg/kg).RESULTSFrom the RMG 
database, we identified 972 treatment lines in 463 patients previously treated with both a 
proteasome inhibitor and an immunomodulatory drug. Treatment initiation dates for RMG patients 
were between March 2006 and March 2015. The most frequently used treatment regimens were 
lenalidomide-based regimens (33.4%), chemotherapy (18.1%), bortezomib-based regimens (13.6%), 
thalidomide-based regimens (8.0%), and bortezomib plus thalidomide (5.3%). Few patients were 
treated with carfilzomib-based regimens (2.5%) and pomalidomide-based regimens (2.4%). Median 
observed PFS for daratumumab and the RMG cohort was 4.0 and 5.8 months (unadjusted hazard 
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ratio [HR], 1.14; 95% confidence interval [CI], 0.94-1.39), respectively, and unadjusted median OS 
was 20.1 and 11.9 months (unadjusted HR, 0.61; 95% CI, 0.48-0.78), respectively. Statistical 
adjustments for differences in baseline characteristics were made using patient-level data. The 
adjusted HRs (95% CI) for PFS and OS for daratumumab versus the RMG cohort were 0.79 (0.56-1.12; 
p = .192) and 0.33 (0.21-0.52; p < .001), respectively.CONCLUSIONSAdjusted comparisons between 
trial data and historical cohorts can provide useful insights to clinicians and reimbursement decision 
makers on relative treatment efficacies in the absence of head-to-head comparison studies for 
daratumumab monotherapy. 

Database: Medline 

 

4. Current use of monoclonal antibodies in the treatment of multiple myeloma. 

Author(s): Varga, Cindy; Maglio, Michelle; Ghobrial, Irene M; Richardson, Paul G 

Source: British journal of haematology; Apr 2018 

Publication Type(s): Journal Article Review 

PubMedID: 29696629 

Abstract:Multiple myeloma (MM) is the second most common haematological malignancy after non-
Hodgkin lymphoma. Despite the improvement in outcomes over the last decade with the 
introduction of novel therapies, such as immunomodulatory agents (IMiDs) and proteasome 
inhibitors (PIs), MM remains an incurable disease. Patients who are both refractory to IMiDs and PIs 
carry a particularly dismal prognosis. The development of targeted therapy in the form of 
monoclonal antibodies has shifted the treatment paradigm of this disease, resulting in 
unprecedented response rates, even among the highest-risk patients. In this review, we will 
summarize the mechanism of action and provide an overview of the clinical trials that have led to 
the US Food and Drug Administration approval of Daratumumab and Elotuzumab, and their current 
use in the treatment of MM. 

Database: Medline 

 

5. Antibody dependent cellular phagocytosis by macrophages is a novel mechanism of action of 
elotuzumab. 

Author(s): Kurdi, Ahmed T; Glavey, Siobhan V; Bezman, Natalie A; Jhatakia, Amy; Guerriero, Jennifer 
L; Manier, Salomon; Moschetta, Michele; Mishima, Yuji; Roccaro, Aldo; Detappe, Alexandre; Liu, 
Chia-Jen; Sacco, Antonio; Huynh, Daisy; Tai, Yu-Tzu; Robbins, Michael D; Azzi, Jamil; Ghobrial, Irene 
M 

Source: Molecular cancer therapeutics; Apr 2018 

Publication Type(s): Journal Article 

PubMedID: 29654064 

Abstract:Elotuzumab, a recently approved antibody for the treatment of multiple myeloma (MM), 
has been shown to stimulate Fcγ receptor (FcγR)-mediated antibody-dependent cellular cytotoxicity 
(ADCC) by natural killer (NK) cells towards myeloma cells. The modulatory effects of elotuzumab on 
other effector cells in the tumor microenvironment, however, has not been fully explored. Antibody 
dependent cellular phagocytosis (ADCP) is a mechanism by which macrophages contribute to anti-
tumor potency of monoclonal antibodies. Herein, we studied the NK cell independent effect of 
elotuzumab on tumor associated macrophages (TAMs) using a xenograft tumor model deficient in 
NK and adaptive immune cells. We demonstrate significant anti-tumor efficacy of single agent 
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elotuzumab in immunocompromised xenograft models of multiple myeloma, which is in part 
mediated by Fc-FcγR interaction of elotuzumab with macrophages. Elotuzumab is shown in this 
study to induce phenotypic activation of macrophages in-vivo and mediates ADCP of myeloma cells 
though a FcγR dependent manner in-vitro. Together, these findings propose a novel immune 
mediated mechanism by which elotuzumab exerts anti-myeloma activity and helps to provide 
rationale for combination therapies that can enhance macrophage activity. 

Database: Medline 

 

6. Common Adverse Effects of Novel Therapies for Multiple Myeloma (MM) and Their 
Management Strategies. 

Author(s): McCullough, Kristen B; Hobbs, Miriam A; Abeykoon, Jithma P; Kapoor, Prashant 

Source: Current hematologic malignancy reports; Apr 2018; vol. 13 (no. 2); p. 114-124 

Publication Type(s): Journal Article Review 

PubMedID: 29450683 

Abstract:PURPOSE OF REVIEWThe purpose of this review was to evaluate management strategies 
for common adverse effects of novel therapies in multiple myeloma (MM), including 
immunomodulatory drugs, proteasome inhibitors, monoclonal antibodies, and a histone deacetylase 
inhibitor.RECENT FINDINGSThere are several adverse effects that occur across multiple classes of 
antimyeloma drugs, including rash, peripheral neuropathy, infusion reactions, and cardiotoxicity, but 
most can be managed without complete discontinuation of the agent or abandonment of the class. 
Additionally, several agents have critically important drug-drug interactions or dose-modification 
implications in hepatic or renal insufficiency that can be easily overlooked, and exacerbate adverse 
effects. As treatment of MM moves from fixed-duration traditional chemotherapy to novel agent-
based regimens, commonly administered continuously until disease progression or intolerable 
toxicities, providers must adopt their management strategies for both acute and long-term adverse 
effects. Early and frequent monitoring for therapy-related complications, dose adjustments when 
needed, and timely treatment for toxicities are all important steps toward ensuring longevity of 
treatment from a limited array of therapeutic options that currently exist for a disease with a 
relapsing and remitting course. 

Database: Medline 

 

7. Influence of Disease and Patient Characteristics on Daratumumab Exposure and Clinical 
Outcomes in Relapsed or Refractory Multiple Myeloma. 

Author(s): Yan, Xiaoyu; Clemens, Pamela L; Puchalski, Thomas; Lonial, Sagar; Lokhorst, Henk; 
Voorhees, Peter M; Usmani, Saad; Richardson, Paul G; Plesner, Torben; Liu, Kevin; Orlowski, Robert 
Z; Losic, Nedjad; Jansson, Richard; Ahmadi, Tahamtan; Lantz, Kristen; Ruixo, Juan Jose Perez; Zhou, 
Honghui; Xu, Xu Steven 

Source: Clinical pharmacokinetics; Apr 2018; vol. 57 (no. 4); p. 529-538 

Publication Type(s): Journal Article 

PubMedID: 28983805 

Available  at Clinical Pharmacokinetics -  from PubMed Central  

Abstract:OBJECTIVEThe aim of this study was to understand the influence of disease and patient 
characteristics on exposure to daratumumab, an immunoglobulin Gκ (IgGκ) monoclonal antibody, 
and clinical outcomes in relapsed or refractory multiple myeloma (MM).PATIENTS AND 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5856888/
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METHODSBaseline myeloma type, albumin levels, renal/hepatic function, age, sex, race, weight, 
Eastern Cooperative Oncology Group (ECOG) status, refractory status, and number of prior therapies 
were evaluated using data from two clinical studies-GEN501 (N = 104) and SIRIUS 
(N = 124).RESULTSDaratumumab clearance was approximately 110% higher in IgG myeloma patients 
than non-IgG myeloma patients, leading to significantly lower exposure in IgG myeloma patients 
based on maximum trough serum concentrations (p < 0.0001). However, the overall response rate 
was similar for IgG and non-IgG myeloma patients (odds ratio 1.08, 95% confidence interval 0.54-
2.17, p = 0.82). For a given exposure, the drug effect was significantly higher (approximately two 
times) in IgG versus non-IgG patients (p = 0.03). The influence of other patient and disease 
characteristics on daratumumab exposure was minimal and no significant effect on efficacy was 
observed (p ≥ 0.1). The incidences of infections and overall grade 3 or higher adverse events in 
subpopulations were generally consistent with that of the overall population.CONCLUSIONDue to 
competition with the MM-produced IgG M-protein for neonatal Fc receptor protection from 
clearance, IgG-based monoclonal antibodies in general may have significantly higher clearance and 
lower concentrations in IgG MM patients compared with non-IgG MM patients. Careful evaluation of 
the impact of exposure and patient and disease characteristics on safety and efficacy is warranted 
for all IgG-based monoclonal antibodies used in MM. 

Database: Medline 

 

8. Fratricide of NK Cells in Daratumumab Therapy for Multiple Myeloma Overcome by Ex Vivo 
Expanded Autologous NK Cells. 

Author(s): Wang, Yufeng; Zhang, Yibo; Hughes, Tiffany; Zhang, Jianying; Caligiuri, Michael A; Benson, 
Don M; Yu, Jianhua 

Source: Clinical cancer research : an official journal of the American Association for Cancer Research; 
Apr 2018 

Publication Type(s): Journal Article 

PubMedID: 29666301 

Abstract:PURPOSEDaratumumab and its use in combination with other agents is becoming a new 
standard of care for treatment of multiple myeloma (MM). We mechanistically studied how 
daratumumab acts on NK cells.EXPERIMENTAL DESIGNQuantities of NK cells in peripheral blood (PB) 
and/or bone marrow (BM) of MM patients or healthy donors were examined by flow cytometry. NK 
cell apoptosis and the associated mechanism were assessed by flow cytometry and immunoblotting. 
Patients' NK cells were expanded in vitro using feeder cells. Combination treatment of daratumumab 
and expanded NK cells was performed using an MM.1S xenograft animal model. Results: CD38-/low 
NK cells survived, while CD38+ NK cells were almost completely eliminated, in PB and BM of 
daratumumab-treated MM patients. NK cell depletion occurred due to daratumumab-induced NK 
cell fratricide via antibody-dependent cellular cytotoxicity (ADCC). Consequently, CD38-/low NK cells 
were more effective for eradicating MM cells than were CD38+ NK cells in the presence of 
daratumumab. Blockade of CD38 with the F(ab)2 fragments of daratumumab inhibited the antibody-
mediated NK cell fratricide. CD38-/low NK cells displayed a significantly better potential for 
expansion than CD38+ NK cells, and the expanded NK cells derived from the former population were 
more cytotoxic than those derived from the latter against MM cells. Therefore, infusion of ex vivo-
expanded autologous NK cells from daratumumab-treated patients may improve the antibody 
therapy.CONCLUSIONSWe unravel a fratricide mechanism for daratumumab-mediated NK cell 
depletion and provide a potential therapeutic strategy to overcome this side effect in daratumumab-
treated MM patients. 

Database: Medline 
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9. Elotuzumab and dexamethasone for relapsed or refractory multiple myeloma patients: A 
retrospective study. 

Author(s): Gross, Zachary; Rahbari, Ashkon; Wirtschafter, Eric; Spektor, Tanya M; Udd, Kyle A; 
Bujarski, Sean; Ghermezi, Michael; Nosrati, Jason D; Vidisheva, Aleksandra; Eades, Benjamin; Cecchi, 
Gary; Maluso, Tina; Swift, Regina; Berenson, James R 

Source: European journal of haematology; Mar 2018 

Publication Type(s): Case Reports 

PubMedID: 29524348 

Abstract:OBJECTIVETo evaluate the efficacy and safety of elotuzumab and dexamethasone (Ed) for 
relapsed or refractory multiple myeloma (RRMM) patients.METHODThis retrospective study 
evaluated the efficacy and safety of Ed treatment for 21 RRMM patients, 11 of whom were 
considered lenalidomide-refractory, and all of whom had progressed on at least 1 prior steroid-
containing regimen. We also evaluated the efficacy of adding lenalidomide to a subset of patients 
following progression from Ed.RESULTSThe overall response rate (ORR) and clinical benefit rate 
(CBR) of Ed were 10% and 19%, respectively. An additional 52% of patients demonstrated stable 
disease as their best response. The median PFS was 1.8 months on Ed for all patients. Fifteen 
patients received ERd following progression on Ed, and 60% of these patients were lenalidomide-
refractory. The ORR and CBR were 20% and 33%, respectively, and the median PFS was 
3.4 months.CONCLUSIONOur results suggest that some patients can benefit from Ed without an 
accompanying immunomodulatory agent and that efficacy can be achieved with the addition of 
lenalidomide at the time of progression. No new safety signals were detected, except for 
thrombocytopenia in 1 patient on Ed. 

Database: Medline 

 

10. Development of a Targeted Mass-Spectrometry Serum Assay To Quantify M-Protein in the 
Presence of Therapeutic Monoclonal Antibodies. 

Author(s): Zajec, Marina; Jacobs, Joannes F M; Groenen, Patricia J T A; de Kat Angelino, Corrie M; 
Stingl, Christoph; Luider, Theo M; De Rijke, Yolanda B; VanDuijn, Martijn M 

Source: Journal of proteome research; Mar 2018; vol. 17 (no. 3); p. 1326-1333 

Publication Type(s): Research Support, Non-u.s. Gov't Journal Article 

PubMedID: 29424538 

Abstract:M-protein diagnostics can be compromised for patients receiving therapeutic monoclonal 
antibodies as treatment in multiple myeloma. Conventional techniques are often not able to 
distinguish between M-proteins and therapeutic monoclonal antibodies administered to the patient. 
This may prevent correct response assessment and can lead to overtreatment. We have developed a 
serum-based targeted mass-spectrometry assay to detect M-proteins, even in the presence of three 
therapeutic monoclonal antibodies (daratumumab, ipilimumab, and nivolumab). This assay can 
target proteotypic M-protein peptides as well as unique peptides derived from therapeutic 
monoclonal antibodies. We address the sensitivity in M-protein diagnostics and show that our mass-
spectrometry assay is more than two orders of magnitude more sensitive than conventional M-
protein diagnostics. The use of stable isotope-labeled peptides allows absolute quantification of the 
M-protein and increases the potential of assay standardization across multiple laboratories. Finally, 
we discuss the position of mass-spectrometry assays in monitoring minimal residual disease in 
multiple myeloma, which is currently dominated by molecular techniques based on plasma cell 
assessment that requires invasive bone marrow aspirations or biopsies. 

Database: Medline 
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11. Comparative Efficacy of Daratumumab Monotherapy and Pomalidomide Plus Low-Dose 
Dexamethasone in the Treatment of Multiple Myeloma: A Matching Adjusted Indirect 
Comparison. 

Author(s): Van Sanden, Suzy; Ito, Tetsuro; Diels, Joris; Vogel, Martin; Belch, Andrew; Oriol, Albert 

Source: The oncologist; Mar 2018; vol. 23 (no. 3); p. 279-287 

Publication Type(s): Journal Article 

PubMedID: 29192016 

Available  at The Oncologist -  from EBSCO (MEDLINE Complete)  

Abstract:BACKGROUNDDaratumumab (a human CD38-directed monoclonal antibody) and 
pomalidomide (an immunomodulatory drug) plus dexamethasone are both relatively new treatment 
options for patients with heavily pretreated multiple myeloma. A matching adjusted indirect 
comparison (MAIC) was used to compare absolute treatment effects of daratumumab versus 
pomalidomide + low-dose dexamethasone (LoDex; 40 mg) on overall survival (OS), while adjusting 
for differences between the trial populations.MATERIALS AND METHODSThe MAIC method reduces 
the risk of bias associated with naïve indirect comparisons. Data from 148 patients receiving 
daratumumab (16 mg/kg), pooled from the GEN501 and SIRIUS studies, were compared separately 
with data from patients receiving pomalidomide + LoDex in the MM-003 and STRATUS 
studies.RESULTSThe MAIC-adjusted hazard ratio (HR) for OS of daratumumab versus 
pomalidomide + LoDex was 0.56 (95% confidence interval [CI], 0.38-0.83; p = .0041) for MM-003 and 
0.51 (95% CI, 0.37-0.69; p < .0001) for STRATUS. The treatment benefit was even more pronounced 
when the daratumumab population was restricted to pomalidomide-naïve patients (MM-003: HR, 
0.33; 95% CI, 0.17-0.66; p = .0017; STRATUS: HR, 0.41; 95% CI, 0.21-0.79; p = .0082). An additional 
analysis indicated a consistent trend of the OS benefit across subgroups based on M-protein level 
reduction (≥50%, ≥25%, and <25%).CONCLUSIONThe MAIC results suggest that daratumumab 
improves OS compared with pomalidomide + LoDex in patients with heavily pretreated multiple 
myeloma.IMPLICATIONS FOR PRACTICEThis matching adjusted indirect comparison of clinical trial 
data from four studies analyzes the survival outcomes of patients with heavily pretreated, 
relapsed/refractory multiple myeloma who received either daratumumab monotherapy or 
pomalidomide plus low-dose dexamethasone. Using this method, daratumumab conferred a 
significant overall survival benefit compared with pomalidomide plus low-dose dexamethasone. In 
the absence of head-to-head trials, these indirect comparisons provide useful insights to clinicians 
and reimbursement authorities around the relative efficacy of treatments. 

Database: Medline 

 

12. Denosumab versus zoledronic acid in bone disease treatment of newly diagnosed multiple 
myeloma: an international, double-blind, double-dummy, randomised, controlled, phase 3 study. 

Author(s): Raje, Noopur; Terpos, Evangelos; Willenbacher, Wolfgang; Shimizu, Kazuyuki; García-
Sanz, Ramón; Durie, Brian; Legieć, Wojciech; Krejčí, Marta; Laribi, Kamel; Zhu, Li; Cheng, Paul; 
Warner, Douglas; Roodman, G David 

Source: The Lancet. Oncology; Mar 2018; vol. 19 (no. 3); p. 370-381 

Publication Type(s): Journal Article 

PubMedID: 29429912 

Available  at The Lancet. Oncology -  from ProQuest (Hospital Premium Collection) - NHS Version  

http://openurl.ebscohost.com/linksvc/linking.aspx?genre=article&issn=1549-490X&volume=23&issue=3&spage=279&title=The%20Oncologist
http://gateway.proquest.com/openurl?ctx_ver=Z39.88-2004&res_id=xri:pqm&req_dat=xri:pqil:pq_clntid=48304&rft_val_fmt=ori/fmt:kev:mtx:journal&genre=article&issn=1470-2045&volume=19&issue=3&spage=370
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Abstract:BACKGROUNDMultiple myeloma is characterised by monoclonal paraprotein production 
and osteolytic lesions, commonly leading to skeletal-related events (spinal cord compression, 
pathological fracture, or surgery or radiotherapy to affected bone). Denosumab, a monoclonal 
antibody targeting RANKL, reduces skeletal-related events associated with bone lesions or 
metastases in patients with advanced solid tumours. This study aimed to assess the efficacy and 
safety of denosumab compared with zoledronic acid for the prevention of skeletal-related events in 
patients with newly diagnosed multiple myeloma.METHODSIn this international, double-blind, 
double-dummy, randomised, active-controlled, phase 3 study, patients in 259 centres and 29 
countries aged 18 years or older with symptomatic newly diagnosed multiple myeloma who had at 
least one documented lytic bone lesion were randomly assigned (1:1; centrally, by interactive voice 
response system using a fixed stratified permuted block randomisation list with a block size of four) 
to subcutaneous denosumab 120 mg plus intravenous placebo every 4 weeks or intravenous 
zoledronic acid 4 mg plus subcutaneous placebo every 4 weeks (both groups also received 
investigators' choice of first-line antimyeloma therapy). Stratification was by intent to undergo 
autologous transplantation, antimyeloma therapy, International Staging System stage, previous 
skeletal-related events, and region. The clinical study team and patients were masked to treatment 
assignments. The primary endpoint was non-inferiority of denosumab to zoledronic acid with 
respect to time to first skeletal-related event in the full analysis set (all randomly assigned patients). 
All safety endpoints were analysed in the safety analysis set, which includes all randomly assigned 
patients who received at least one dose of active study drug. This study is registered with 
ClinicalTrials.gov, number NCT01345019.FINDINGSFrom May 17, 2012, to March 29, 2016, we 
enrolled 1718 patients and randomly assigned 859 to each treatment group. The study met the 
primary endpoint; denosumab was non-inferior to zoledronic acid for time to first skeletal-related 
event (hazard ratio 0·98, 95% CI 0·85-1·14; pnon-inferiority=0·010). 1702 patients received at least 
one dose of the investigational drug and were included in the safety analysis (850 patients receiving 
denosumab and 852 receiving zoledronic acid). The most common grade 3 or worse treatment-
emergent adverse events for denosumab and zoledronic acid were neutropenia (126 [15%] vs 125 
[15%]), thrombocytopenia (120 [14%] vs 103 [12%]), anaemia (100 [12%] vs 85 [10%]), febrile 
neutropenia (96 [11%] vs 87 [10%]), and pneumonia (65 [8%] vs 70 [8%]). Renal toxicity was 
reported in 85 (10%) patients in the denosumab group versus 146 (17%) in the zoledronic acid 
group; hypocalcaemia adverse events were reported in 144 (17%) versus 106 (12%). Incidence of 
osteonecrosis of the jaw was not significantly different between the denosumab and zoledronic acid 
groups (35 [4%] vs 24 [3%]; p=0·147). The most common serious adverse event for both treatment 
groups was pneumonia (71 [8%] vs 69 [8%]). One patient in the zoledronic acid group died of cardiac 
arrest that was deemed treatment-related.INTERPRETATIONIn patients with newly diagnosed 
multiple myeloma, denosumab was non-inferior to zoledronic acid for time to skeletal-related 
events. The results from this study suggest denosumab could be an additional option for the 
standard of care for patients with multiple myeloma with bone disease.FUNDINGAmgen. 

Database: Medline 

 

13. CD38-targeting antibodies in multiple myeloma: mechanisms of action and clinical experience. 

Author(s): Frerichs, Kristine A; Nagy, Noemi Anna; Lindenbergh, Pieter L; Bosman, Patty; Marin Soto, 
Jhon; Broekmans, Marloes; Groen, Richard W J; Themeli, Maria; Nieuwenhuis, Louise; Stege, Claudia; 
Nijhof, Inger S; Mutis, Tuna; Zweegman, Sonja; Lokhorst, Henk M; van de Donk, Niels W C J 

Source: Expert review of clinical immunology; Mar 2018; vol. 14 (no. 3); p. 197-206 

Publication Type(s): Journal Article 

PubMedID: 29465271 
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Abstract:INTRODUCTIONMultiple myeloma (MM) is generally an incurable hematological 
malignancy with heterogeneous overall survival rates ranging from a few months to more than 
10 years. Survival is especially poor for patients who developed disease that is refractory to 
immunomodulatory drugs and proteasome inhibitors. Areas covered: This review will discuss the 
importance of CD38-targeting antibodies for the treatment of MM patients to improve their 
outcome. Expert commentary: Intense immuno-oncological laboratory research has resulted in the 
development of functionally active monoclonal antibodies against cell surface markers present on 
MM cells. In this respect, CD38-targeting antibodies such as daratumumab, MOR202, and 
isatuximab, have high single agent activity in heavily pretreated MM patients by virtue of their 
pleiotropic mechanisms of action including Fc-dependent effector mechanisms and 
immunomodulatory activities. Importantly, CD38-targeting antibodies are well tolerated, with 
infusion reactions as most frequent adverse event. Altogether, this makes them attractive 
combination partners with other anti-MM agents. Daratumumab is already approved as 
monotherapy and in combination with lenalidomide-dexamethasone as well as bortezomib-
dexamethasone in pretreated MM patients. Furthermore, results from studies evaluating CD38-
targeting antibodies in newly diagnosed MM patients are also promising, indicating that CD38-
targeting antibodies will be broadly used in MM, resulting in further improvements in survival. 

Database: Medline 

 

14. Comparative Efficacy of Treatments for Previously Treated Multiple Myeloma: A Systematic 
Literature Review and Network Meta-analysis. 

Author(s): Maiese, Eric M; Ainsworth, Claire; Le Moine, Jean-Gabriel; Ahdesmäki, Outi; Bell, Judith; 
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Abstract:PURPOSENew therapies, including daratumumab plus lenalidomide plus dexamethasone 
(DRd) and daratumumab plus bortezomib plus dexamethasone (DVd), have recently been approved 
in the United States for patients with multiple myeloma (MM) who have received at least 1 prior line 
of therapy. However, few treatments have been compared in head-to-head clinical trials to 
determine the most efficacious therapy. In an update of the POLLUX (Phase 3 Study Comparing DRd 
Versus Rd in Subjects with Relapsed or Refractory Multiple Myeloma [RRMM]) trial, median 
progression-free survival (PFS) for DRd was not reached; the hazard ratio compared with Rd was 
0.41. In an update of the CASTOR (Phase 3 Study Comparing DVd Versus Vd in Subjects with RRMM) 
trial, median PFS for DVd was 16.7 months, compared with 7.1 months for Vd with a PFS hazard ratio 
of 0.31. A systematic literature review and network meta-analysis (NMA) was performed to estimate 
the relative efficacy of treatments for previously treated patients with MM.METHODSA systematic 
search of MEDLINE, EMBASE, BioSciences Information Service, and the Cochrane Library databases 
was conducted from initiation to September 2016. Abstracts published by international congresses 
(2014-2016) and bibliographies of pertinent systematic reviews and meta-analyses were also 
searched. Eligible studies consisted of randomized controlled trials (RCTs) or long-term follow-up 
studies with >1 treatment arm assessing the efficacy or safety of MM therapies. An NMA was 
conducted by using Bayesian fixed effect mixed-treatment comparisons. Outcomes considered were 
hazard ratios for PFS and odds ratios for overall response rate (ORR).FINDINGSIn total, 108 articles 
reporting 27 RCTs were included in the NMA. Data formed 2 evidence networks: RCTs with DRd and 
RCTs with DVd. Primary analysis of PFS found that DRd and DVd had a higher probability of being the 
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best treatments (probability, 0.997 and 0.999, respectively) and had the lowest risk of progression or 
death than other treatments approved by the US Food and Drug Administration for the treatment of 
MM. Results from sensitivity analyses using time to progression as a proxy for missing PFS data were 
consistent. DRd and DVd also showed improved ORR compared with other treatments. Subgroup 
analyses of PFS in patients treated with only 1 prior therapy were like the results of the primary 
analyses.IMPLICATIONSThis NMA provides comparative efficacy for MM treatments not studied in 
head-to-head RCTs. The NMA suggests that, compared with other approved MM treatments in the 
United States, DRd and DVd have a higher probability of providing the longest PFS in patients who 
have received at least 1 prior therapy and in patients who have received only 1 prior therapy. 
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Abstract:Novel treatment options are needed to improve long-term outcomes for patients with 
multiple myeloma (MM). In this article, we comprehensively review the clinical pharmacology of 
elotuzumab, a first-in-class monoclonal anti-SLAMF7 antibody approved in combination with 
lenalidomide and dexamethasone (ELd) for the treatment of patients with MM and one to three 
prior therapies. Elotuzumab has a dual mechanism of action to specifically kill myeloma cells: binding 
SLAMF7 on myeloma cells facilitates natural killer (NK) cell-mediated antibody-dependent cellular 
cytotoxicity (ADCC), and direct engagement of SLAMF7 on NK cells further enhances NK cell activity. 
Elotuzumab administration causes transient elevations of selected cytokines (tumor necrosis factor-
α, interferon-γ-induced protein-10 and monocyte chemoattractant protein-1). The temporary nature 
of these elevations (greatest after the first dose, with a trend to return to baseline by day 7) suggests 
a low likelihood of facilitating clinically meaningful drug-drug interactions. Elotuzumab exposure 
increases more than proportionally to dose and >80% SLAMF7 receptor occupancy is achieved with 
the approved elotuzumab 10 mg/kg regimen. Population pharmacokinetic data from 375 patients 
demonstrated weight-based dosing is appropriate for elotuzumab, and that ethnicity and 
hepatic/renal function have minimal effects on exposure. Exposure-response analysis of patients 
treated with ELd demonstrated that increased elotuzumab exposure does not elevate the risk of 
grade 3+ adverse events (AEs) or AEs leading to discontinuation/death. Elotuzumab antidrug 
antibodies occurred in 18.5% of patients treated with ELd or elotuzumab plus bortezomib and 
dexamethasone, but were generally transient and did not affect elotuzumab efficacy or safety. A 
monotherapy study indicated elotuzumab does not have clinically relevant effects on QT intervals. 
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Abstract:BACKGROUNDPrevious network meta-analyses combined studies of immunomodulatory 
drug (IMiD)-containing and IMiD-free regimens, despite a lack of head-to-head randomized 
controlled trials to robustly link them. However, patients with relapsed or refractory multiple 
myeloma (RRMM) treated with IMiD-containing regimens differ from those treated with IMiD-free 
regimens, especially relating to treatment history, which is an important treatment-effect modifier 
requiring clinical consideration when evaluating the most appropriate subsequent treatment 
options. A need exists to separately assess the efficacy of treatment regimens for patients who are 
suitable candidates for IMiD-containing and IMiD-free regimens. The presented analyses will enable 
clinicians to assess the best regimens to use in patients suitable for IMiD-containing 
regimens.MATERIALS AND METHODSWe used a Bayesian network meta-analysis to compare IMiD-
containing regimens in patients with RRMM. Additionally, subgroup analyses were conducted 
stratified by previous therapy line, previous bortezomib therapy, and previous lenalidomide 
therapy.RESULTSThe results indicated that triplet combinations are more effective than doublet 
combinations. Of the triplet combinations, daratumumab, lenalidomide, dexamethasone (DRd) was 
significantly better in improving progression-free survival in patients with RRMM than were other 
IMiD-containing regimens (lenalidomide, dexamethasone [Rd]: hazard ratio [HR], 0.37; carfilzomib, 
Rd: HR, 0.54; elotuzumab, Rd: HR, 0.54; ixazomib, Rd: HR, 0.50). Similar trends were observed for 
overall survival and overall response. DRd showed the greatest probability of being the best 
treatment for all clinical efficacy outcomes. The subgroup analyses results were consistent with the 
base-case results.CONCLUSIONIn patients with RRMM who are suitable for an IMiD-containing 
regimen, DRd showed clear advantages in survival and response outcomes compared with other 
IMiD-containing regimens. 
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17. Elotuzumab(E) in combination with carfilzomib, lenalidomide and dexamethasone(E-KRd) 
versus KRd prior to and following autologous stem cell transplant in newly diagnosed multiple 
myeloma + subsequent maintenance with elotuzumab + lenalidomide versus single agent 
lenalidomide 

Author(s): Willenbacher W. 

Source: Memo - Magazine of European Medical Oncology; Mar 2018; vol. 11 (no. 1) 

Publication Type(s): Conference Abstract 

Abstract:Start of study: Q2 2018 (in Austria) End of recruitment: Q2 2020 Design: This is an 
interventional, multicentre, open-label, randomized phase III trial with two parallel arms to compare 
two different regimens. Quadruple elotuzumab in combination with carfilzomib, lenalidomide, and 
dexamethasone [E-KRd] versus triple carfilzomib, lenalidomide, and dexamethasone [KRd] is given 
during induction treatment prior to ASCT and as consolidation treatment after ASCT in patients 
suffering from newly diagnosed multiple myeloma according to the updated IMWG criteria. 
Consolidation treatment is followed by maintenance treatment (elotuzumab in combination with 
lenalidomide versus lenalidomide monotherapy). Patients are randomized in a 1:1 ratio to be 
administered 6 cycles induction treatment, either E-KRd (Arm A) or KRd (Arm B). Primary objective: 
To compare the rate of MRD negativity in patients with VGPR or better response according to IMWG 
criteria following two different induction regimens (quadruple [E-KRd] vs. triple [KRd]) in newly 
diagnosed multiple myeloma patients and to determine progression-free survival (PFS) following 
maintenance treatment. Patients: 576 patients will be randomized into this phase III trial. It is 
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planned that the study will be performed in up to 45 German trial centres and 10 Austrian trial 
centres. 
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18. Daratumumab plus Bortezomib, Melphalan, and Prednisone for Untreated Myeloma. 
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Abstract:BACKGROUNDThe combination of bortezomib, melphalan, and prednisone is a standard 
treatment for patients with newly diagnosed multiple myeloma who are ineligible for autologous 
stem-cell transplantation. Daratumumab has shown efficacy in combination with standard-of-care 
regimens in patients with relapsed or refractory multiple myeloma.METHODSIn this phase 3 trial, we 
randomly assigned 706 patients with newly diagnosed multiple myeloma who were ineligible for 
stem-cell transplantation to receive nine cycles of bortezomib, melphalan, and prednisone either 
alone (control group) or with daratumumab (daratumumab group) until disease progression. The 
primary end point was progression-free survival.RESULTSAt a median follow-up of 16.5 months in a 
prespecified interim analysis, the 18-month progression-free survival rate was 71.6% (95% 
confidence interval [CI], 65.5 to 76.8) in the daratumumab group and 50.2% (95% CI, 43.2 to 56.7) in 
the control group (hazard ratio for disease progression or death, 0.50; 95% CI, 0.38 to 0.65; 
P<0.001). The overall response rate was 90.9% in the daratumumab group, as compared with 73.9% 
in the control group (P<0.001), and the rate of complete response or better (including stringent 
complete response) was 42.6%, versus 24.4% (P<0.001). In the daratumumab group, 22.3% of the 
patients were negative for minimal residual disease (at a threshold of 1 tumor cell per 105 white 
cells), as compared with 6.2% of those in the control group (P<0.001). The most common adverse 
events of grade 3 or 4 were hematologic: neutropenia (in 39.9% of the patients in the daratumumab 
group and in 38.7% of those in the control group), thrombocytopenia (in 34.4% and 37.6%, 
respectively), and anemia (in 15.9% and 19.8%, respectively). The rate of grade 3 or 4 infections was 
23.1% in the daratumumab group and 14.7% in the control group; the rate of treatment 
discontinuation due to infections was 0.9% and 1.4%, respectively. Daratumumab-associated 
infusion-related reactions occurred in 27.7% of the patients.CONCLUSIONSAmong patients with 
newly diagnosed multiple myeloma who were ineligible for stem-cell transplantation, daratumumab 
combined with bortezomib, melphalan, and prednisone resulted in a lower risk of disease 
progression or death than the same regimen without daratumumab. The daratumumab-containing 
regimen was associated with more grade 3 or 4 infections. (Funded by Janssen Research and 
Development; ALCYONE ClinicalTrials.gov number, NCT02195479 .). 
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Abstract:Despite enormous advances, management of multiple myeloma (MM) remains challenging. 
Multiple factors impact the decision to treat or which regimen to use at MM relapse/progression. 
Recent major randomized controlled trials (RCTs) showed widely varying progression-free survivals 
(PFS), ranging from a median of 4 months (MM-003) to 23.6 months (ASPIRE). Based on these RCTs, 
next-generation proteasome inhibitors (carfilzomib and ixazomib), next-generation 
immunomodulatory agent (pomalidomide), and monoclonal antibodies (elotuzumab and 
daratumumab) were approved for relapsed and refractory MM. Daratumumab, targeting CD38, has 
multiple mechanisms of action including modulation of the immunosuppressive bone marrow micro-
environment. In addition to the remarkable single agent activity in refractory MM, daratumumab 
produced deep responses and superior PFS in MM when combined with 
lenalidomide/dexamethasone, or bortezomib/dexamethasone. Other anti-CD38 antibodies, such as 
isatuximab and MOR202, are undergoing assessment. Elotuzumab, targeting SLAMF7, yielded 
superior response rates and PFS when combined with lenalidomide/dexamethasone. New 
combinations of these next generation novel agents and/or antibodies are undergoing clinical trials. 
Venetoclax, an oral BH3 mimetic inhibiting BCL2, showed single agent activity in MM with t(11;14), 
and is being studied in combination with bortezomib/dexamethasone. Selinexor, an Exportin-1 
inhibitor, yielded promising results in quad- or penta-refractory MM including patients resistant to 
daratumumab. Pembrolizumab, an anti-PD1 check-point inhibitor, is being tested in combination 
with lenalidomide/dexamethasone or pomalidomide/dexamethasone. Chimeric antigen receptor-T 
cells targeting B-cell maturation antigen have yielded deep responses in RRMM. Finally, salvage 
autologous stem cell transplantation (ASCT) remains an important treatment in MM 
relapsing/progressing after a first ASCT. Herein, the clinical trial data of these agents are 
summarized, cautious interpretation of RCTs highlighted, and algorithm for salvage treatment of 
relapse/refractory MM proposed. 
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Abstract:In recent years, the anti-CD38 monoclonal antibody daratumumab (Darzalex; Janssen-Cilag 
Pty Ltd) has been shown to be highly efficacious in relapsed and refractory multiple myeloma, with 
the final results of treatment in newly diagnosed patients awaited. Despite awareness of the 
potential interference of daratumumab in pre-transfusion immunohaematology testing during phase 
I and II clinical studies, there was a degree of unpreparedness in the community upon the 
introduction of this drug into the clinics, particularly the impact that it has on the operational 
processes in hospital transfusion laboratories and timely issue of red blood cells (RBCs). Anti-CD38 
interference in pre-transfusion immunohaematology tests is a particular problem in patients being 
treated with daratumumab for multiple myeloma as many will require RBC transfusions during their 
disease treatment. Panagglutination caused by anti-CD38 monoclonal antibody during the indirect 
antiglobulin test may mask the presence of a clinically significant RBC alloantibody in the patient's 
plasma during the antibody screen and identification process, which may be overlooked, particularly 
in urgent situations, subsequently resulting in a delayed or acute haemolytic transfusion reaction. 
Here, we summarise daratumumab's effects on pre-transfusion immunohaematology testing and its 
impact on clinical practice and make practical recommendations based on a consensus from medical 
and scientific transfusion experts and myeloma specialists on behalf of the Australian and New 
Zealand Society of Blood Transfusion and Myeloma Scientific Advisory Group to Myeloma Australia, 
respectively. 
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Abstract:We reviewed emerging immune strategies for multiple myeloma (MM) therapy excluding 
US FDA approved drugs. In relapsed refractory MM, isatuximab (anti-CD38) monotherapy achieved 
overall response (OR) of 24%. Other monoclonal antibodies that have shown efficacy in combination 
therapy include siltuximab (OR: 66%), indatuximab (OR: 78%), isatuximab (OR: 64.5%), 
pembrolizumab (OR: 60%), bevacizumab (OR: 70%), dacetuzumab (OR: 39%) and lorvotuzumab (OR: 
56.4%). No OR was observed with monotherapy using BI-505, siltuximab, bevacizumab, AVE-1642, 
figitumumab, atacicept, milatuzumab, dacetuzumab, lucatumumab, IPH2101, lorvotuzumab, BT062 
and nivolumab. We included seven clinical trials on chimeric antigen receptor (CAR) T cells. CAR T-
cell targets include BCMA, CD19, KLC and CD138. A recent experience of CAR T-cell (B-cell 
maturation antigen) therapy in advanced MM has shown global response of 100%. The future of 
monoclonal antibodies and adoptive T cells for MM treatment seems promising. 
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Abstract:Monoclonal antibodies (mAb) represent a new frontier to treat newly diagnosed and 
relapsed-refractory multiple myeloma (MM). Elotuzumab, an mAb targeted SLAM7 in the plasma 
cells and natural killer cells surface, is the first mAb approved for the treatment of relapsed-
refractory MM in combination with lenalidomide and dexamethasone. This approval was the final 
result of several preclinical and Phase I-II clinical studies leading to ELOQUENT-2 Phase III trial that 
demonstrated that elotuzumab adds a significant and durable value to standard therapy, paved the 
way of this new treatment strategy for MM. In this review we will describe elotuzumab mechanisms 
of action, clinical pharmacology and clinical studies that have led to these developments. 
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Abstract:On May 20, 2016, a conditional marketing authorization valid through the European Union 
(EU) was issued for daratumumab as monotherapy for the treatment of adult patients with relapsed 
and refractory multiple myeloma, whose prior therapy included a proteasome inhibitor (PI) and an 
immunomodulatory drug (IMiD) and who had demonstrated disease progression on the last therapy. 
The review of daratumumab was conducted under the EMA's accelerated assessment program for 
drugs that are of major interest for public health, especially from the point of view of therapeutic 
innovation.Daratumumab monotherapy achieved an overall response rate of 29.2% (95% confidence 
interval [CI] 20.8 to 38.9) in patients with multiple myeloma who had received at least three prior 
lines of therapy (including a PI and IMiD) or were double refractory to a PI and an IMiD (Study 
MMY2002). In patients with multiple myeloma relapsed from or refractory to two or more different 
prior therapies, including IMiDs (e.g., thalidomide, lenalidomide) and PI, an overall response was 
observed in 15 patients (35.7%, 95% CI: 21.6 to 52.0) (Study GEN501).On April 28, 2017, the 
therapeutic indication was extended to include the use of daratumumab in combination with 
lenalidomide and dexamethasone, or bortezomib and dexamethasone, for the treatment of adult 
patients with multiple myeloma who have received at least one prior therapy. This was based on 
two subsequent phase III studies of daratumumab in combination with lenalidomide/low-dose 
dexamethasone (MMY3003) and bortezomib/low dose dexamethasone (MMY3004).The most 
common side effects (grade 3-4) associated with daratumumab included neutropenia (37%), 
thrombocytopenia (23%), anemia (16%), pneumonia (10%), lymphopenia (8%), infusion-related 
reactions (6%), upper respiratory tract infection (5%), and fatigue (5%).The objective of this study 
was to summarize the scientific review done by the CHMP of the application leading to regulatory 
approval in the EU. The full scientific assessment report and product information, including the 
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Summary of Product Characteristics (SmPC), are available on the EMA website 
(www.ema.europa.eu).IMPLICATIONS FOR PRACTICEA conditional Marketing authorization was 
issued in the European Union for daratumamb as monotherapy for the treatment of adult patients 
with relapsed and refractory multiple myeloma, based on the response rate data from two single-
agent studies. Darzalex, a novel monoclonal antibody targeted against CD38, demonstrated a 
durable response rate in a heavily pre-treated population with limited treatment options based on 
the response rate data from two single-agent studies. The addition of daratumumab to lenalidomide 
and dexamethasone (study MMY3003), or bortezomib and dexamethasone (MMY3004), 
demonstrated a positive effect on progression-free survival in patients with multiple myeloma who 
had received at least one prior therapy. Following submission of the controlled data of the 
MMY3003 and MMY3004 studies, the efficacy and safety of daratumumab was confirmed and the 
approval of daratumumab was converted to standard approval. 
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Abstract:PURPOSEThe pharmacology, pharmacokinetics, clinical efficacy and safety, cost, and place 
in therapy of elotuzumab for treatment of relapsed or refractory multiple myeloma (MM) are 
reviewed.SUMMARYElotuzumab is a humanized monoclonal antibody that targets the signaling 
lymphocytic activation molecule (SLAM) protein SLAMF7 and facilitates an antibody-dependent 
cellular cytotoxicity interaction between myeloma cells and natural killer cells. Elotuzumab has U.S. 
marketing approval for use in combination with lenalidomide and dexamethasone in patients with 
relapsed or refractory MM who have received 1-3 previous therapies; this regimen is among the 
preferred regimens for relapsed or refractory MM recommended by the National Comprehensive 
Cancer Network (NCCN). A Phase III trial involving 321 patients demonstrated a median progression-
free survival duration of 19.4 months with elotuzumab plus lenalidomide and dexamethasone versus 
14.9 months with lenalidomide and dexamethasone alone (hazard ratio for progression or death, 
0.70; 95% confidence interval, 0.57-0.85; p < 0.001). Common adverse effects of elotuzumab-
lenalidomide-dexamethasone therapy include hematologic toxicities, fatigue, pyrexia, diarrhea, 
constipation, muscle spasms, and cough. Elotuzumab plus bortezomib and dexamethasone is an 
NCCN-recommended alternative option for relapsed or refractory MM.CONCLUSIONWhile 
elotuzumab plus lenalidomide and dexamethasone is a promising regimen for patients with MM, it is 
only one of several regimens recommended by NCCN for relapsed or refractory MM. Key factors in 
patient selection for elotuzumab therapy include adverse effects, prior treatments received, and 
cost considerations. 
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Abstract:CD38 is highly and uniformly expressed on multiple myeloma (MM) cells, and at relatively 
low levels on normal lymphoid and myeloid cells, and in some tissues of nonhematopoietic origin. 
CD38 is a transmembrane glycoprotein with ectoenzymatic activity, and also functions as a receptor 
and adhesion molecule. Altogether, this has triggered the development of several CD38 antibodies 
including daratumumab (fully human), isatuximab (chimeric), and MOR202 (fully human). CD38 
antibodies have pleiotropic mechanisms of action including Fc-dependent immune-effector 
mechanisms, direct apoptotic activity, and immunomodulatory effects by the elimination of CD38+ 
immune-suppressor cells. CD38-targeting antibodies are generally well tolerated and induce partial 
response or better in ∼30% of heavily pretreated MM patients as monotherapy. Based on their 
distinct mechanisms of action, favorable toxicity profile, and single-agent activity, CD38 antibodies 
are attractive partners in combination regimens. Indeed, deep responses and prolonged 
progression-free survival can be achieved in relapsed/refractory MM patients when CD38 antibodies 
are combined with immunomodulatory agents or proteasome inhibitors. Infusion-related reactions, 
which typically occur during the first infusion, are the most frequent adverse events. Attention 
should also be paid to the interference of CD38 antibodies with certain laboratory assays, which may 
complicate response evaluation and blood compatibility testing. Several studies are currently 
examining the role of CD38-based therapies in newly diagnosed and high-risk smoldering MM. 
Furthermore, CD38 antibodies are currently also under investigation in other hematologic 
malignancies, including acute lymphoblastic leukemia, natural killer/T-cell lymphoma, and acute 
myeloid leukemia, as well as in solid tumors. 
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Abstract:INTRODUCTIONDaratumumab, a human CD38 monoclonal antibody approved for multiple 
myeloma (MM) treatment, binds red blood cells (RBCs), resulting in panagglutination in 
compatibility tests. Published mitigation methods avoid additional testing, ensuring timely release of 
blood products. Blood transfusion management and transfusion-related outcomes of daratumumab-
treated patients in the SIRIUS study are reported, with emphasis on 2 clinical sites.PATIENTS AND 
METHODSPatients had MM treated with ≥ 3 prior lines of therapy, including a proteasome inhibitor 
and an immunomodulatory drug, or were refractory to a proteasome inhibitor and an 
immunomodulatory drug. RBC typing and alloantibody screening were performed in gel cards. 
Antibody identification using RBC panels was performed on patients with positive antibody screens. 
Hematology panels and serum chemistry were analyzed ≤ 2 days before each daratumumab infusion 
and the first daratumumab dose within each treatment cycle, respectively. Pre- and posttransfusion 
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hemoglobin values were analyzed retrospectively.RESULTSAt clinical cutoff, patients received 236 
transfusions; 47 (37.9%) of 124 patients received 147 packed RBC transfusions, and 17 (13.7%) 
received 89 platelet transfusions. No hemolysis was reported, and 1 platelet transfusion reaction 
was observed. At Mount Sinai, no transfusion adverse events were observed, no new unexpected 
RBC alloantibodies were identified, and transfusions increased hemoglobin values (median, 1.2 
g/dL). At Levine Cancer Institute, 6 of 7 patients responded to transfusions, with a median 
hemoglobin change of 1.7 g/dL.CONCLUSIONIn SIRIUS, no RBC transfusion reactions, including 
hemolysis, were observed. Observations from Mount Sinai and Levine Cancer Institute confirm that 
transfusions may be administered safely to daratumumab-treated patients. 
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Abstract:OBJECTIVESTo characterize the effect of three humanized IgG κ monoclonal antibodies 
(daratumumab, isatuximab, and elotuzumab) on the interpretation of results generated by protein 
electrophoresis, immunofixation, free light chain, and heavy/light chain assays performed on human 
serum.METHODSHealthy volunteer serum and serum from multiple myeloma patients were 
supplemented with clinically relevant concentrations of each of the three monoclonal antibodies. 
These specimens then underwent analysis via serum protein electrophoresis, immunofixation, 
serum free light chain quantification, heavy/light chain quantification, total IgG, and total protein. In 
addition, serum specimens from patients who had undergone treatment with elotuzumab for 
multiple myeloma underwent similar analysis.RESULTSAddition of the study drugs to serum from 
both the healthy donor as well as multiple myeloma patients resulted in a visible and quantifiable M-
protein on SPEP and a visible IgGκ band by IFE. Increases were also noted in total IgG, IgGκ, and 
IgGκ/IgGλ-ratios. Analysis of serum from multiple myeloma patients receiving study drug showed 
similar findings with an additional IgGκ band and quantifiable M-protein with similar migration 
patterns in specimens drawn after administration.CONCLUSIONThe treatment of multiple myeloma 
patients with monoclonal antibodies results in a visible and quantifiable M-protein that has the 
potential to falsely indicate poor response to therapy. 
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Abstract:Across all cancers, monoclonal antibodies have emerged as a potential strategy for cancer 
therapy. Monoclonal antibodies target antigens expressed on the surface of cancer cells and 
accessory cells. This targeted approach uses the host's immune system to promote the killing of 
cancer cells. Multiple myeloma (MM) is the second most common hematologic malignancy that 
remains incurable in the majority of patients. The treatment of MM has evolved dramatically over 
the past decade and continues to evolve with the approval of four new drugs in 2015. Most recently 
the United States Food and Drug Administration (US FDA) approved two monoclonal antibodies for 
the treatment of this disease. Monoclonal antibodies are generally well-tolerated and offer a novel 
method of action for treated relapsed and refractory disease and are now being studied in the 
upfront setting. In this article, we review the evidence for the existing approved monoclonal 
antibodies and discuss promising targeted therapies and innovative strategies for the treatment of 
MM. 
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Abstract:Multiple myeloma (MM) is the second most common hematologic malignancy. The 
diagnosis of MM requires 10% clonal plasma cells in the bone marrow or biopsy-proven 
plasmacytoma, plus evidence of end-organ damage (hypercalcemia, renal failure, anemia, and lytic 
bone lesions). The definition of MM has recently been expanded to include a 60% clonal plasma cell 
burden in the bone marrow, serum involved/uninvolved light chain ratio of 100, or more than one 
focal lesion on magnetic resonance imaging 5 mm in the absence of end-organ damage. MM is an 
incurable malignancy previously associated with poor survival rates. However, over the past two 
decades, the introduction of novel treatment options has resulted in a dramatic improvement in 
response rates and overall survival (OS). The combination of a proteasome inhibitor and an 
immunomodulator (IMiD) is the preferred induction treatment for newly diagnosed transplant-
eligible MM patients. After induction, high-dose therapy with autologous stem cell transplant (ASCT) 
is still the standard of care for these patients. In patients who are transplant ineligible, dose adjusted 
IMiDs or proteasome inhibitor-based combinations are the preferred treatment option. With the 
recent approval of novel drugs like carfilzomib, ixazomib, pomalidomide, panobinostat, and 
monoclonal antibodies (elotuzumab and daratumumab), as well as improved understanding of risk 
stratification, management of comorbidities and treatment side effects, clinicians can optimize anti-
MM therapy, particularly in relapse/refractory MM patients. In this review, we outline the current 
therapeutic approach to the management of MM. 
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Abstract:Elotuzumab is one of the first monoclonal antibodies to be approved for the treatment of 
multiple myeloma. It is a humanized immunoglobulin G kappa (IgGκ) antibody that targets signaling 
lymphocytic activation molecule family member 7 (SLAMF7), a surface marker that is highly 
expressed on normal and malignant plasma cells. This review summarizes the preclinical and clinical 
data that led to the approval of elotuzumab, along with a discussion on the ongoing and future 
clinical investigations. 
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in a Relapsed Multiple Myeloma Patient. 
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Abstract:Elotuzumab is the first monoclonal antibody approved for the treatment of relapsed-
refractory multiple myeloma (MM) in combination with lenalidomide, an immunodulatory drug, and 
dexamethasone. We report on a multiply pre-treated MM patient with disease progression due to 
appearance of new focal lesions on imaging modalities, who was started on a combination 
treatment of elotuzumab, lenalidomide, and dexamethasone. After completion of three cycles of the 
new therapy the patient responded very well with a major decline of serological myeloma activity 
parameters serum monoclonal protein, kappa light chains, free light chains (FLC) ratio. The patient 
was also monitored with the functional imaging modalities 18F-FDG PET/CT and diffusion weighted 
imaging (DWI), which exhibited a mismatch of almost complete metabolic remission on positron 
emission tomography/computed tomography (PET/CT) with 18F-fluoro-2-deoxy-d-glucose (18F-FDG) 
(consistent with the serological response), and signal elevation persistence on DWI. This case 
demonstrates the potentially superior performance of 18F-FDG PET/CT over DWI in early response 
evaluation of combined treatment with a monoclonal antibody, an immunomodulatory drug, and 
dexamethasone in MM. 
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Abstract:Purpose: Daratumumab treatment results in a marked reduction of CD38 expression on 
multiple myeloma cells. The aim of this study was to investigate the clinical implications and the 
underlying mechanisms of daratumumab-mediated CD38 reduction.Experimental Design: We 
evaluated the effect of daratumumab alone or in combination with lenalidomide-dexamethasone, 
on CD38 levels of multiple myeloma cells and nontumor immune cells in the GEN501 study 
(daratumumab monotherapy) and the GEN503 study (daratumumab combined with lenalidomide-
dexamethasone). In vitro assays were also performed.Results: In both trials, daratumumab reduced 
CD38 expression on multiple myeloma cells within hours after starting the first infusion, regardless 
of depth and duration of the response. In addition, CD38 expression on nontumor immune cells, 
including natural killer cells, T cells, B cells, and monocytes, was also reduced irrespective of 
alterations in their absolute numbers during therapy. In-depth analyses revealed that CD38 levels of 
multiple myeloma cells were only reduced in the presence of complement or effector cells, 
suggesting that the rapid elimination of CD38high multiple myeloma cells can contribute to CD38 
reduction. In addition, we discovered that daratumumab-CD38 complexes and accompanying cell 
membrane were actively transferred from multiple myeloma cells to monocytes and granulocytes. 
This process of trogocytosis was also associated with reduced surface levels of some other 
membrane proteins, including CD49d, CD56, and CD138.Conclusions: Daratumumab rapidly reduced 
CD38 expression levels, at least in part, through trogocytosis. Importantly, all these effects also 
occurred in patients with deep and durable responses, thus excluding CD38 reduction alone as a 
mechanism of daratumumab resistance.The trials were registered at www.clinicaltrials.gov as 
NCT00574288 (GEN501) and NCT1615029 (GEN503).  
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Abstract:Intravenous daratumumab (DARZALEX®) is a first-in-class human IgG1κ monoclonal 
antibody against CD38 available for use in patients with relapsed and/or refractory multiple 
myeloma. In phase I/II and II trials and a pooled analysis of these studies, daratumumab 
monotherapy induced an overall response (partial response or better) in approximately one-third of 
patients; responses were rapid, deep and durable. An overall survival (OS) benefit was seen with 
daratumumab monotherapy, including in patients with a minimal response or stable disease. In 
phase III trials, daratumumab in combination with either bortezomib plus dexamethasone or 
lenalidomide plus dexamethasone significantly prolonged progression-free survival and induced 
deep and durable responses compared with bortezomib plus dexamethasone or lenalidomide plus 
dexamethasone. An OS benefit with daratumumab triple combination therapy is yet to be 
demonstrated (as the OS data were not mature at the time of the last analysis). Daratumumab was 
generally well tolerated when used as monotherapy and had a generally manageable tolerability 
profile when used in combination therapy. Infusion-related reactions (IRRs) were the most common 
adverse events; these were predominantly grade 1 or 2 and mostly occurred during the first 
infusion. The most common grade 3-4 adverse events associated with daratumumab triple 
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combination therapy were thrombocytopenia, neutropenia and anaemia. Although final OS data are 
awaited, current evidence indicates that daratumumab is a valuable addition to the treatment 
options currently available for patients with relapsed or refractory multiple myeloma. 
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Abstract:2015 was a groundbreaking year for the multiple myeloma community partly due to the 
breakthrough approval of the first two monoclonal antibodies in the treatment for patients with 
relapsed and refractory disease. Despite early disappointments, monoclonal antibodies targeting 
CD38 (daratumumab) and signaling lymphocytic activation molecule F7 (SLAMF7) (elotuzumab) have 
become available for patients with multiple myeloma in the same year. Specifically, phase 3 clinical 
trials of combination therapies incorporating daratumumab or elotuzumab indicate both efficacy 
and a very favorable toxicity profile. These therapeutic monoclonal antibodies for multiple myeloma 
can kill target cells via antibody-dependent cell-mediated cytotoxicity, complementdependent 
cytotoxicity, and antibody-dependent phagocytosis, as well as by direct blockade of signaling 
cascades. In addition, their immunomodulatory effects may simultaneously inhibit the 
immunosuppressive bone marrow microenvironment and restore the key function of immune 
effector cells. In this review, we focus on monoclonal antibodies that have shown clinical efficacy or 
promising preclinical anti-multiple myeloma activities that warrant further clinical development. We 
summarize mechanisms that account for the in vitro and in vivo anti-myeloma effects of these 
monoclonal antibodies, as well as relevant preclinical and clinical results. Monoclonal antibodybased 
immunotherapies have already and will continue to transform the treatment landscape in multiple 
myeloma. 
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Abstract:Outside of clinical trials, experience with daratumumab-based combination therapies 
(DCTs) using bortezomib (V)/lenalidomide (R)/pomalidomide (P), and dexamethasone (d) in 
relapsed/refractory multiple myeloma (RRMM) is limited. We reviewed the outcomes of 126 
patients who received ≥ 1 cycle of any DCT. Median age at DCT initiation was 67 (range, 43-93) years. 
High-risk cytogenetics was present in 33% patients. Median number of prior therapies was 4 (range, 
1-14) and time to first DCT from diagnosis was 4.3 years (range, 0.4-13.0). Seventeen (13%) patients 
were refractory to single agent daratumumab. Fifty-two (41%), 34 (27%), 23 (18%), and 17 (14%) 
received DPd, DRd, DVd and "other" DCTs, respectively. Overall response rate was 47%. Median 
follow-up was 5.5 months (95% CI, 4.2-6.1). Median progression-free survival (PFS) was 5.5 months 
(95% CI, 4.2-7.8). Median overall survival was not reached (NR) with any regimen. Median PFS 
(months) was worst for penta-refractory MM (n = 8) vs quadruple refractory MM (n = 18) and others 
(n = 100) (2.2 [95% CI, 1-2.4] vs 3.1 [95% CI, 2.1-NR] vs 5.9 [95% CI, 5.0-NR]; P 2 prior therapies vs 
others (5.0 months [95% CI, 3.7-5.9] vs NR [95% CI, NR-NR]; P = .002). Non-hematologic toxicities 
included infections (38%), fatigue (32%), and infusion reactions (18%). Grade 3 or higher 
hematological toxicities were seen in 41% of patients. DCTs are effective in RRMM. ORR and PFS in 
heavily pretreated patients are lower than those reported in clinical trials. 
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Abstract:Introduction: Daratumumab (DARA), a human CD38-targeting antibody, demonstrated a 
significant benefit to progression-free survival (PFS) when combined with standard of care in 
patients (pts) with RRMM. Objectives: To update data from a phase 3 study of DRd vs Rd in RRMM 
(POLLUX [NCT02076009]). Material and Methods: Eligible pts had received >= 1 prior line of therapy 
(LOT) and were not refractory to lenalidomide. Rd (25 mg PO lenalidomide on Days 1-21; 40 mg 
dexamethasone weekly) +/- DARA (16 mg/kg IV qw for Cycles 1 and 2, q2w for Cycles 3-6, then q4w 
until disease progression) was given in 28-day cycles. Pts were assessed for minimal residual disease 
(MRD) at sensitivities of 10-4, 10-5, and 10-6 via next-generation sequencing at time of suspected 
complete response (CR) and at 3 and 6 months after suspected CR. Results: Pts received a median 
(range) of 1 (1-11) prior LOT and 55% of pts had received prior treatment with IMiDs (18% 
lenalidomide). At a median follow-up of 25.4 months, DRd significantly prolonged PFS (median: not 
reached vs 17.5 months; HR, 0.41; 95% CI, 0.31-0.53; P<0.0001). Overall response rate (ORR) was 
significantly higher with DRd vs Rd (ORR; 93% vs 76%, P<0.0001). The rates of very good partial 
response or better (79% vs 48%) and CR or better (51% vs 21%) were also higher with DRd vs Rd 
(P<0.0001). MRD negativity was>3-fold higher across all sensitivity thresholds with DRd vs Rd (26% 
vs 6% at the 10-5 threshold; P<0.000001). PFS was prolonged in MRD-negative pts compared with 
MRD-positive pts. With follow up ongoing, 63 (22%) and 79 (28%) deaths had occurred in the DRd 
and Rd arms, respectively. Consistent with earlier analyses, no new safety signals were identified. 
Conclusions: At 25 months of follow up, a significant benefit to PFS, ORR, and MRD negativity was 
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observed with DRd vs Rd. The favorable safety profile of DRd was maintained with longer follow up. 
These data support the use of DRd in pts with RRMM who have received >= 1 prior LOT. 
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Abstract:Introduction: Daratumumab (DARA) is a monoclonal antibody for the treatment of relapsed 
or refractory multiple myeloma (RRMM). Two randomized controlled trials (RCTs) demonstrated that 
addition of DARA to standard of care significantly reduced risk of progression or death (POLLUX: 
DARA plus lenalidomide and dexamethasone [DRd] vs Rd; CASTOR: DARA plus bortezomib and 
dexamethasone [DVd] vs Vd). Objective: To compare DRd and DVd with relevant treatment options 
using a network meta-analysis (NMA). Material and Methods: In order to identify and assess RCTs of 
treatments for RRMM, a systematic literature review (SLR) was conducted. Data from trials that met 
the SLR's inclusion criteria and the most recent data from POLLUX and CASTOR were extracted and 
included in a Bayesian NMA to allow for indirect comparisons. Results: Data from RCTs identified by 
the SLR allowed formulation of two evidence networks. Network 1 included DRd and other 
immunomodulatory agent (IMiD)-containing regimens and Network 2 contained DVd and other 
IMiD-free regimens. Analysis using a fixed-effects model found that, among patients RRMM, DRd 
and DVd prolonged PFS compared with regimens in Networks 1 and 2, respectively, and there was a 
trend toward prolonged OS with both DRd and DVd (see Table 1). Conclusions: This NMA suggests 
that the combinations of DRd and DVd improve PFS in patients with RRMM when compared with 
other established and novel regimens; similar trends were found for OS. 
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Abstract:Introduction: Daratumumab (DARA), a human, CD38-targeting antibody, is well tolerated 
and induces deep and durable responses in patients (pts) with RRMM. Objectives: To provide an 
update on the phase 3 study of DVd vs Vd (CASTOR [NCT02136134]) in RRMM. Material and 
Methods: Bortezomib-refractory pts were ineligible and all pts had received >= 1 prior line of 
therapy (LOT). Pts received Vd (1.3 mg/m2 bortezomib on Days 1, 4, 8, and 11; 20 mg 
dexamethasone on Days 1-2, 4-5, 8-9, and 11-12) +/- DARA (16 mg/kg IV weekly in Cycles 1-3, every 
3 weeks for Cycles 4-8, then every 4 weeks until progression) for 8 21-day cycles. Minimal residual 
disease (MRD) was evaluated at sensitivities of 10-4, 10-5, and 10-6 using the ClonoSEQ assay at 
suspected complete response (CR) and at 6 and 12 months after the first dose of study treatment. 
Results: Pts had received a median (range) of 2 (1-10) prior LOTs. 21% of pts were refractory to 
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lenalidomide as their last prior LOT and 66% of pts had prior bortezomib exposure. At a median 
follow-up of 19.4 months, there was a significant benefit to progression-free survival (PFS) with DVd 
versus Vd (median: 16.7 vs 7.1 months; HR, 0.31; 95% CI, 0.24-0.39; P<0.0001), regardless of number 
of prior LOTs received. However, the greatest benefit to PFS occurred in pts with 1 prior LOT 
(median: not reached vs 7.9 months; HR, 0.19; 95% CI, 0.12-0.29; P<0.0001). Regardless of number 
of prior LOTs, the overall response rate was significantly higher with DVd vs Vd (84% vs 63%), along 
with very good partial response or better (62% vs 29%) and CR or better (29% vs 10%; P<0.0001 for 
all). At all sensitivities, MRD-negative rates were >= 4-fold higher with DVd vs Vd (12% vs 2% at 10-
5). Prolonged PFS was observed in pts achieving MRD negativity versus those that remained MRD-
positive. Thrombocytopenia was the most common grade 3/4 TEAE and occurred in 46% and 33% of 
pts who received DVd and Vd, respectively. Conclusions: Significant benefits to PFS, response, and 
MRD-negativity were observed in pts who received DVd compared with Vd. No new safety signals 
were reported. These data support the use of DVd in pts with RRMM, particularly those with 1 prior 
LOT. 
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Abstract:Daratumumab, a human CD38 imunoglobulin G 1κ monoclonal antibody, has demonstrated 
clinical activity and a manageable safety profile in monotherapy and combination therapy clinical 
trials in relapsed and/or refractory multiple myeloma. CD38 is expressed at high levels on myeloma 
cells and, to a lesser extent, on immune effector cells, including natural killer (NK) cells, which are 
important for daratumumab-mediated antibody-dependent cellular cytotoxicity (ADCC). Here, the 
pharmacodynamic effects of daratumumab monotherapy on NK cells, and the effect of NK cell 
dynamics on daratumumab efficacy and safety, were assessed. Daratumumab, like other CD38 
antibodies, reduced NK-cell counts in peripheral blood mononuclear cells (PBMCs) of healthy donors 
in vitro. Data on NK-cell counts, clinical efficacy, and adverse events were pooled from two single-
agent daratumumab studies, GEN501 and SIRIUS. In daratumumab-treated myeloma patients, total 
and activated NK-cell counts reduced rapidly in peripheral blood after the first dose, remained low 
over the course of treatment, and recovered after treatment ended. There was a clear maximum 
effect relationship between daratumumab dose and maximum reduction in NK cells. Similar 
reductions were observed in bone marrow. PBMCs from daratumumab-treated patients induced 
lysis by ADCC of CD38+ tumor cells in vitro, suggesting that the remaining NK cells retained cytotoxic 
functionality. There was no relationship between NK-cell count reduction and the efficacy or safety 
profile of daratumumab. Furthermore, although NK cell numbers are reduced after daratumumab 
treatment, they are not completely depleted and may still contribute to ADCC, clinical efficacy, and 
infection control. 
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Abstract:The availability of novel therapies for the treatment of multiple myeloma has had a 
dramatic impact on the depth of response that can be expected on initial treatment. Despite these 
advances, disease relapse remains inevitable in most patients and brings with it a different set of 
priorities for therapy. The most recent wave of novel agents may have a particular impact in the 
relapsed setting. In this review, we examine the evidence currently available from clinical trials for 
the use of novel agents, particularly in the formation of triplet therapy. We consider data supporting 
the addition of the proteasome inhibitors carfilzomib and ixazomib, or the monoclonal antibodies 
elotuzumab or daratumumab, to a treatment backbone of lenalidomide and dexamethasone. The 
clinical data set is less well developed for the addition of a third agent to the combination of 
bortezomib and dexamethasone; nonetheless, data are presented supporting the addition of the 
histone deacetylase inhibitor panobinostat, or elotuzumab or daratumumab. While acknowledging 
the lack of head-to-head data on which to base comparisons between the numerous regimens, we 
collate the latest data in order to provide a basis on which to make clinical decisions in this rapidly 
advancing field. 
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Abstract:In the past few years, multiple targeted therapies and immunotherapies including second 
generation immunomodulatory drugs (pomalidomide) and proteasome inhibitors (carfilzomib, 
ixazomib), monoclonal antibodies and checkpoint inhibitors were approved for the treatment of 
myeloma or entered advanced phases of clinical testing. These agents showed significant activity in 
advanced myeloma and increased the available treatment strategies. Pomalidomide is well-tolerated 
and effective in patients with relapsed/refractory multiple myeloma who have exhausted any 
possible treatment with lenalidomide and bortezomib. Carfilzomib, a second-generation proteasome 
inhibitor, is active as a single agent and in combination with other anti-myeloma agents. Ixazomib is 
the first oral proteasome inhibitor to be evaluated in myeloma and is associated with a good safety 
profile and anti-myeloma activity in relapsed/refractory patients, even in those refractory to 
bortezomib. Monoclonal antibodies and immune checkpoint inhibitors are likely to play a major role 
in the treatment of myeloma over the next decade. In phase 3 studies, triplet regimens based on 
these agents combined with a backbone therapy (including lenalidomide, pomalidomide or 
bortezomib) were more efficacious than doublet regimens in patients with relapsed/refractory 
multiple myeloma, with limited additional toxic effects. This paper aims to provide an overview of 
the recent use of these agents for the treatment of myeloma, in particular focusing on the role of 
multi-agent combinations. 
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Abstract:In 2015, 2 monoclonal antibodies were approved for the treatment of relapsed or 
refractory multiple myeloma (RRMM), elotuzumab and daratumumab. Elotuzumab is a monoclonal 
IgG-κ antibody directed against SLAMF7 (signaling lymphocytic activation molecule F7), a cell surface 
receptor involved in natural killer cell activation. Daratumumab is a monoclonal IgG-κ antibody that 
binds to CD38, a transmembrane protein found on the surface of myeloma cells and responsible for 
cellular adhesion and ectoenzymatic activity. Both elotuzumab and daratumumab act through 
recruitment of the immune system to enhance cellular cytotoxicity directed against myeloma cells. 
Elotuzumab requires lenalidomide and dexamethasone combined to enhance progression-free 
survival in patients with RRMM, and daratumumab has both single-agent and combination activity 
with either lenalidomide or the proteasome inhibitor bortezomib in RRMM. The adverse effect 
profile of both agents mainly consists of allergic-type infusion reactions. Other considerations for 
monoclonal antibody use in the treatment of MM include the potential for interference in serum 
protein electrophoresis testing and cross-reactivity of daratumumab with CD38 present on red blood 
cells. In the present report, we discussed the clinical development of daratumumab and elotuzumab 
and newer immunologic approaches to the treatment of MM. 
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Abstract:The randomized phase III ELOQUENT-2 study (NCT01239797) evaluated the efficacy and 
safety of elotuzumab + lenalidomide/dexamethasone (ELd) versus lenalidomide/dexamethasone (Ld) 
in relapsed/refractory multiple myeloma. ELd reduced the risk of disease progression/death by 30% 
versus Ld (hazard ratio [HR] 0·70). Median time from diagnosis was 3·5 years. We present extended 
3-year follow-up data. Endpoints included progression-free survival (PFS), overall response rate 
(ORR) and interim overall survival (OS). Exploratory post-hoc analyses included impact of time from 
diagnosis and prior lines of therapy on PFS, and serum M-protein dynamic modelling. ORR was 79% 
(ELd) and 66% (Ld) (P = 0·0002). ELd reduced the risk of disease progression/death by 27% versus Ld 
(HR 0·73; P = 0·0014). Interim OS demonstrated a trend in favour of ELd (P = 0·0257); 1-, 2- and 3-
year rates with ELd versus Ld were: 91% versus 83%, 73% versus 69% and 60% versus 53%. In 
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patients with ≥ median time from diagnosis and one prior therapy, ELd resulted in a 53% reduction 
in the risk of progression/death versus Ld (HR 0·47). Serum M-protein dynamic modelling showed 
slower tumour regrowth with ELd. Adverse events were comparable between arms. ELd provided a 
durable and clinically relevant improvement in efficacy, with minimal incremental toxicity. 
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Abstract:Daratumumab plus pomalidomide and dexamethasone (pom-dex) was evaluated in 
patients with relapsed/refractory multiple myeloma with ≥2 prior lines of therapy who were 
refractory to their last treatment. Patients received daratumumab 16 mg/kg at the recommended 
dosing schedule, pomalidomide 4 mg daily for 21 days of each 28-day cycle, and dexamethasone 40 
mg weekly. Safety was the primary end point. Overall response rate (ORR) and minimal residual 
disease (MRD) by next-generation sequencing were secondary end points. Patients (N = 103) 
received a median (range) of 4 (1-13) prior therapies; 76% received ≥3 prior therapies. The safety 
profile of daratumumab plus pom-dex was similar to that of pom-dex alone, with the exception of 
daratumumab-specific infusion-related reactions (50%) and a higher incidence of neutropenia, 
although without an increase in infection rate. Common grade ≥3 adverse events were neutropenia 
(78%), anemia (28%), and leukopenia (24%). ORR was 60% and was generally consistent across 
subgroups (58% in double-refractory patients). Among patients with a complete response or better, 
29% were MRD negative at a threshold of 10-5 Among the 62 responders, median duration of 
response was not estimable (NE; 95% confidence interval [CI], 13.6-NE). At a median follow-up of 
13.1 months, the median progression-free survival was 8.8 (95% CI, 4.6-15.4) months and median 
overall survival was 17.5 (95% CI, 13.3-NE) months. The estimated 12-month survival rate was 66% 
(95% CI, 55.6-74.8). Aside from increased neutropenia, the safety profile of daratumumab plus pom-
dex was consistent with that of the individual therapies. Deep, durable responses were observed in 
heavily treated patients. The study was registered at www.clinicaltrials.gov as #NCT01998971. 
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Abstract:PURPOSE OF REVIEWThe treatment landscape of multiple myeloma is rapidly changing; 
however, despite improvement in patients' survival, it still remains a largely incurable disease. One 
hallmark of myeloma is substantial immune dysfunction leading to an increased infection rate and 
the inability of immune surveillance to detect neoplastic cells. Here, we critically analyze clinical 
approaches to harness the immune system to overcome this defect with a focus on antibody based 
and adoptive cellular therapies.RECENT FINDINGSClinical trials exploring these immunotherapies to 
treat myeloma are now well underway and show promising results. In relapsed myeloma, 
monoclonal antibodies directed against plasma cell antigens and immune checkpoints have already 
shown substantial efficacy. In parallel, trials of adoptive cellular therapy have exciting promise in 
myeloma, having induced dramatic responses in a handful of early study participants. Taken 
together, immunotherapeutic approaches hold enormous potential in the field of multiple myeloma 
and in the near future can be combined with or even replace the current standard of care. 
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Abstract:Daratumumab is a CD38 monoclonal antibody recently approved for the treatment of 
multiple myeloma (MM). We report daratumumab pharmacokinetic data from GEN501, a phase I/II 
dose-escalation (0.005-24 mg/kg) and dose-expansion (8 or 16 mg/kg) study, and SIRIUS, a phase II 
study (8 or 16 mg/kg), in relapsed or refractory MM. Noncompartmental analysis was conducted to 
characterize daratumumab pharmacokinetics, and, in both studies, daratumumab exhibited 
nonlinear pharmacokinetic characteristics. Decreasing daratumumab clearance with increasing dose 
suggests saturation of target-mediated clearance at higher dose levels, whereas decreasing 
clearance over time with repeated dosing may be due to tumor burden reductions as CD38-positive 
cells are eliminated. These and other pharmacokinetic data analyses support the use of the 
recommended dose regimen of daratumumab (16 mg/kg weekly for 8 weeks, every 2 weeks for 
16 weeks, and every 4 weeks thereafter) to rapidly saturate target-mediated clearance during 
weekly dosing and maintain saturation when dosing every 2 or 4 weeks. 
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Abstract:Daratumumab is a human CD38-directed monoclonal antibody approved in the United 
States as monotherapy for patients with multiple myeloma (MM) who have received ≥3 prior lines of 
therapy (LOTs), including a proteasome inhibitor (PI) and an immunomodulatory agent (IMiD) or 
who are double refractory to a PI and an IMiD, and in combination with 
lenalidomide/dexamethasone or bortezomib/dexamethasone for patients with MM who have 
received ≥1 prior LOT. This study compared the efficacy of daratumumab monotherapy versus 
historical controls through adjusted treatment comparison. Patient-level data were pooled from two 
daratumumab monotherapy studies (16 mg/kg; GEN501 and SIRIUS) and two independent US 
databases (IMS LifeLink and OPTUM), which reflect treatments used in real-world patients with MM 
who received ≥3 prior LOTs or were double refractory to a PI and an IMiD. Using a multivariate 
proportional hazards regression model, the relative treatment effect of daratumumab versus 
historical controls was estimated, adjusting for imbalances in characteristics between cohorts. 
Baseline characteristics that differed between patients treated with daratumumab (N = 148) and 
historical control (N = 658) were prior treatment with pomalidomide (55% vs 15%) or carfilzomib 
(41% vs 28%) and triple/quadruple refractory status (64% vs 14%). The adjusted overall survival-
hazard ratio (OS-HR) for daratumumab versus historical control was 0.33 (95% confidence interval, 
0.24-0.46) compared with 0.46 (0.35-0.59) for unadjusted HR. Impact of adjustment was mainly 
driven by refractory status and prior pomalidomide/carfilzomib exposure. This adjusted treatment 
comparison suggests that daratumumab demonstrates improved OS compared with historical 
control data in heavily pretreated and highly refractory MM patients. 
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Abstract:INTRODUCTIONProteasome inhibitors and immunomodulatory drugs have contributed to 
the dramatic improvement in survival for patients with myeloma over the past decades. However, 
the disease typically relapses and new classes of drugs are needed. In 2015, two monoclonal 
antibodies were approved for the treatment of patients with relapsed multiple myeloma, and 
immunotherapy has rapidly become indispensable in the management of myeloma patients. Areas 
covered: Here, the authors discuss the published data regarding the mechanism of action, safety and 
clinical efficacy of the CD38-targeted monoclonal antibody daratumumab for the treatment of 
patients with multiple myeloma. Expert opinion: Daratumumab is indicated for myeloma patients 
who have received at least 3 prior therapies, including bortezomib, lenalidomide and pomalidomide. 
In 2016, daratumumab in combination with lenalidomide and dexamethasone, or bortezomib and 
dexamethasone was approved for the treatment of patients with multiple myeloma who have 
received at least one prior therapy. Daratumumab displays an excellent safety profile. Moderate-
grade infusion-related reactions occurring mostly during the first infusion are the main treatment-
emergent adverse event. In the context of daratumumab therapy, attention should be paid to 
interference with blood compatibility testing and response assessment. Daratumumab-based 
combination therapies are currently under evaluation in relapsed and newly diagnosed patients. 
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Abstract:Treatment options for patients with multiple myeloma (MM) have increased during the 
past decade. Despite the significant advances, challenges remain on which combination strategies 
will provide the optimal response for any given patient. Defining optimal combination strategies and 
corresponding companion diagnostics, that will guide clinical decisions are required to target 
relapsed or refractory multiple myeloma (RRMM) in order to improve disease progression, survival 
and quality of life for patients with MM. Elotuzumab is a humanized monoclonal antibody that 
targets signaling lymphocytic activation molecule F7 (SLAMF7), approved by the US Food and Drug 
Administration (FDA) in 2015 and the European Medicines Agency in 2016 for the treatment of MM. 
SLAMF7 is expressed in normal and malignant plasma cells and has lower expression on natural killer 
(NK) cells. Experimental evidence indicates that elotuzumab exhibits anti-myeloma activity through 
1) antibody-dependent cell-mediated cytotoxicity, 2) enhancing NK cells cytotoxicity and 3) 
interfering with adhesion of MM cells to bone marrow stem cells (BMSCs). Although elotuzumab has 
no single agent activity in patients with RRMM who have received one to three prior therapies, the 
combination of elotuzumab with anti-myeloma agents, such as immunomodulatory drugs-
lenalidomide, or proteasome inhibitors (PIs)-bortezomib, remarkably improved the overall response 
rates and progressionfree survival in MM patients with only minimal incremental toxicity. In brief, 
the clinical data for elotuzumab indicate that targeting SLAMF7 in combination with the use of 
conventional therapies is feasible and effective with a tolerable safety profile for the treatment of 
RRMM. 
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Abstract:INTRODUCTIONThe overall survival of patients with multiple myeloma (MM) has changed 
dramatically in the last decade. MM remains an incurable plasma cell disorder but immunotherapy 
with monoclonal antibodies (MoAbs) has emerged as a promising treatment. Areas covered: Fully 
published, clinical trials including patients with relapsed or refractory MM were reviewed. Safety 
data of daratumumab (DARA) single-agent or in combination regimens have been addressed. 
Additionally, infusion-related reactions, data on special populations, and DARA-interference with 
laboratory testing, including assessment of MM response in patients have also been addressed. 
Expert opinion: Daratumumab both as single agent and in combination regimens has shown a 
favorable safety profile without significant increase in toxicities. Extensive clinical development of 
DARA is currently ongoing and given the efficacy that has been seen with this drug in clinical trials, 
DARA is likely to change the landscape of myeloma treatment. 
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Abstract:New therapeutic strategies are urgently needed to improve clinical outcomes in patients 
with multiple myeloma (MM). Daratumumab is a first-in-class, CD38 human immunoglobulin G1κ 
monoclonal antibody approved for treatment of relapsed or refractory MM. Identification of an 
appropriate dose regimen for daratumumab is challenging due to its target-mediated drug 
disposition, leading to time- and concentration-dependent pharmacokinetics. We describe a 
thorough evaluation of the recommended dose regimen for daratumumab in patients with relapsed 
or refractory MM. 
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Abstract:CD38, an adenine dinucleotide phosphate (ADP) ribose cyclase and a cyclic ADP ribose 
hydrolase, is widely expressed on the surface of multiple myeloma (MM) cells. It is known to play a 
pivotal role in the downstream pathways that mediate MM cell growth, signal transduction, and 
adhesion. The clinical use of CD38 monoclonal antibodies (MoAbs), such as daratumumab, either as 
monotherapy or in combination with other anti-MM agents, has produced impressive results in 
patients who have failed standard MM therapy. CD38 MoAbs exhibit several cytotoxic mechanisms 
on MM cells. In addition to the classical effector mechanisms associated with antibody therapy, 
CD38 MoAbs induce MM apoptosis and clonal T-cell expansion. Here, we summarize the results of 
some pivotal clinical studies using a human CD38 MoAb, daratumumab, in patients with MM, discuss 
the anti-MM effector mechanisms induced by CD38 MoAbs, and review the potential tumor antigens 
that may be suitable targets for immunotherapy of MM. Finally, we present a paradigm of 
immunotherapy for MM patients using CD38 MoAbs followed by GM-CSF and an immune 
checkpoint inhibitor in patients who have undergone high dose chemotherapy and autologous stem 
cell transplant. CD38 MoAbs have emerged as a novel and ultimately very promising 
immunotherapeutic agent for MM because of its ability to induce MM cytotoxicity through both 
arms of the adaptive immune responses. 
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Abstract:Although two newly launched monoclonal antibodies (mAbs), elotuzumab and 
daratumumab, performed well in patients with relapsed or relapsed/refractory multiple myeloma 
(RRMM), their efficacy and safety remain uncertain. We therefore performed a systematic review 
and meta-analysis of the most recent clinical trials that evaluated elotuzumab and/or daratumumab 
for the treatment of patients with RRMM. Our meta-analysis included 13 clinical trials with 2,402 
patients participating. The overall response rate (ORR) was 57% (95% confidence interval [CI]: 38-
76%), and the at least very good partial response rate (VGPR) was 32% (95% CI: 19-46%). mAb-based 
regimens prolonged progression-free survival (PFS, hazard ratio: 0.52, 95% CI: 0.36-0.75) compared 
to non-mAb-based regimens. Additionally, the efficacy of triplet regimens was superior to that of 
single or doublet regimens. The same trend was observed in a subgroup analysis of daratumumab 
and elotuzumab. The most common grade 3/4 adverse events included neutropenia, lymphopenia, 
thrombocytopenia, anemia, leukopenia, pneumonia, and fatigue. Elotuzumab and daratumumab 
improved the ORR, at least VGPR, and PFS compared to non-mAb-based regimens. In a pooled 
analysis, both mAbs had promising efficacy and safety profiles, particularly in triplet regimens. The 
same trend was observed in daratumumab- and elotuzumab-based regimens. Daratumumab triplet 
therapy (daratumumab, lenalidomide, and dexamethasone) was superior to other triplet regimens 
for the treatment of RRMM, and daratumumab monotherapy was more effective than either single 
agent in heavily pretreated MM patients, suggesting CD38 is an effective target for treatment of 
RRMM. Additional clinical studies of elotuzumab and daratumumab will be required to validate 
these results. 
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Abstract:Elotuzumab, an immunostimulatory SLAMF7-targeting monoclonal antibody, induces 
myeloma cell death with minimal effects on normal tissue. In a previous phase 3 study in patients 
with relapsed/refractory multiple myeloma (RRMM), elotuzumab (10 mg/kg, ∼3-h infusion), 
combined with lenalidomide and dexamethasone, demonstrated durable efficacy and acceptable 
safety; 10% (33/321) of patients had infusion reactions (IRs; Grade 1/2: 29; Grade 3: 4). This phase 2 
study (NCT02159365) investigated an accelerated infusion schedule in 70 patients with newly 
diagnosed multiple myeloma or RRMM. The primary endpoint was cumulative incidence of Grade 
3/4 IRs by completion of treatment Cycle 2. Dosing comprised elotuzumab 10 mg/kg intravenously 
(weekly, Cycles 1-2; biweekly, Cycles 3+), lenalidomide 25 mg (daily, Days 1-21), and dexamethasone 
(28 mg orally and 8 mg intravenously, weekly, Cycles 1-2; 40 mg orally, weekly, Cycles 3+), in 28-day 
cycles. Premedication with diphenhydramine, acetaminophen, and ranitidine (or their equivalents) 
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was given as in previous studies. If no IRs occurred, infusion rate was increased in Cycle 1 from 0.5 to 
2 mL/min during dose 1 (∼2 h 50 min duration) to 5 mL/min for the entire infusion by dose 3 and 
also during all subsequent infusions (∼1-h duration). Median number of treatment cycles was six. No 
Grade 3/4 IRs occurred; only one Grade 1 and one Grade 2 IR occurred, both during the first 
infusion. These data support the safety of a faster infusion of elotuzumab administered over ∼1 h by 
the third dose, providing a more convenient alternative dosing option for patients. 
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Abstract:The therapeutic landscape of multiple myeloma (MM) has evolved spectacularly over the 
past decade with the discovery and validation of proteasome inhibitors and immunomodulatory 
agents as highly active agents, both in front-line therapy as well as in the relapse and maintenance 
settings. Although previous attempts to apply available monoclonal antibodies (Mabs) to the 
treatment of patients with MM has until recently been disappointing, novel targets specifically 
explored in the context of MM have recently lead to the first approvals of Mabs for the treatment of 
patients with MM. We have performed a literature search to identify preclinical targeting of MM, 
including in vitro and in vivo models using monoclonal antibodies, as well as clinical trials of 
monoclonal antibodies in patients with MM. Sources used were peer-reviewed publications, 
congress abstracts and on-line clinical trials data (such as clinicaltrials.gov). Several targets have 
been evaluated in preclinical models and a growing number of agents are being evaluated in clinical 
trials, as single agents or in combination and under various antibody formats. Two agents, targeting 
for the first time CD38 and SLAMF7, respectively, have recently been approved for the treatment of 
patients with MM. The recent approval of these two antibodies is expected to have a strong impact 
on treatment modalities and outcome in patients with MM, including both transplant eligible and 
elderly patients. 
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Abstract:Purpose Since 2000, many new treatment options have become available for relapsed 
and/or refractory multiple myeloma (R/R MM) after a long period in which dexamethasone and 
melphalan had been the standard treatment. Direct comparisons of these novel treatments, 
however, are lacking. This makes it extremely difficult to evaluate the relative added value of each 
new treatment. Our aim was to synthesize all efficacy evidence, enabling a comparison of all current 
treatments for R/R MM. Methods We performed a systematic literature review to identify all 
publicly available phase III randomized controlled trial evidence. We searched Embase, MEDLINE, 
MEDLINE In-Process, Cochrane Central Register of Controlled Clinical Trials, and the Web site 
www.ClinicalTrials.gov . In addition, two trials presented at two international hematology congresses 
(ie, ASCO 2016 and European Hematology Association 2016) were added to include the most recent 
evidence. In total, 17 randomized controlled trials were identified, including 18 treatment options. 
The evidence was synthesized using a conventional network meta-analysis. To include all treatments 
within one network, two treatment options were combined: (1) bortezomib monotherapy and 
bortezomib plus dexamethasone, and (2) thalidomide monotherapy and thalidomide plus 
dexamethasone. Results The combination of daratumumab, lenalidomide, and dexamethasone was 
identified as the best treatment. It was most favorable in terms of (1) hazard ratio for progression-
free survival (0.13; 95% credible interval, 0.09 to 0.19), and (2) probability of being best (99% of the 
simulations). This treatment combination reduced the risk of progression or death by 87% versus 
dexamethasone, 81% versus bortezomib plus dexamethasone, and 63% versus lenalidomide plus 
dexamethasone. Conclusion Our network meta-analysis provides a complete overview of the relative 
efficacy of all available treatments for R/R MM. Until additional data from randomized studies are 
available, on the basis of this analysis, the combination of daratumumab, lenalidomide, and 
dexamethasone seems to be the best treatment option. 
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Abstract:Multiple myeloma is a clonal disorder of plasma cells that is currently considered incurable. 
CD38 is a 46 kDa type II transmembrane glycoprotein that is highly expressed on myeloma cells. 
Daratumumab is a first in-class human IgG1 monoclonal antibody that targets CD38, and has 
antimyeloma effects through several mechanisms. Single-agent trials show surprising activity in 
heavily pretreated myeloma patients. Trials in the relapsed setting, where daratumumab is added to 
lenalidomide and dexamethasone or bortezomib and dexamethasone, have demonstrated 
significantly improved progression-free survival with acceptable toxicity. In this review, we discuss 
the mechanism of action, pharmacology and pharmacokinetics of daratumumab and review the 
available clinical data in detail. We examine how daratumumab interferes with transfusion testing 
due to the expression of CD38 on the red blood cells, leading to potential difficulties releasing blood 
products. Daratumumab also affects disease assessments in multiple myeloma, including serum 
protein electrophoresis, immunofixation and flow cytometry. Strategies to mitigate these effects are 
discussed. The optimal use of daratumumab has yet to be decided, and several trials are ongoing in 
the relapsed and upfront setting. We discuss the potential upfront role of this exciting therapy, 
which has significant potential for increased minimal residual disease negativity and improved 
progression-free survival even in high-risk groups. Database: EMBASE 
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1. Prognostic role of neutrophil-lymphocyte ratio in multiple myeloma: a dose-response meta-
analysis. 
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Abstract:BackgroundThe neutrophil-lymphocyte ratio (NLR), a biomarker for systematic 
inflammation, has been recently identified as a prognostic factor for various types of both solid and 
hematologic malignancies. Our study presented here was the first meta-analysis assessing the 
prognostic role of NLR in multiple myeloma (MM).MethodsWe systematically searched PubMed, 
Embase, and ISI Web of Science for relevant studies. Odds ratios (ORs) or hazards ratios (HRs) with 
corresponding 95% CIs are pooled to estimate the association between NLR and clinicopathological 
parameters or survival of MM patients.ResultsSeven trials with 1,971 MM patients were enrolled in 
the meta-analysis, and the results indicated that elevated pretreatment NLR was significantly 
associated with advanced tumor stages (International Staging System [ISS] III vs ISS I-II: OR 2.427, 
95% CI: 1.268-4.467; and Durie-Salmon III vs Durie-Salmon I-II: OR 1.738, 95% CI: 1.133-2.665). 
Moreover, increased NLR also predicted poorer overall survival (HR 2.084, 95% CI: 1.341-3.238) and 
progression-free survival (HR 1.029, 95% CI: 1.016-1.042). And two-stage dose-response meta-
analysis revealed linear association between increased NLR and risk of mortality in MM 
patients.ConclusionWe can conclude that MM patients with higher NLR are more likely to have 
poorer prognosis than those with lower NLR. 
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2. Efficacy and safety of subcutaneous bortezomib versus intravenous bortezomib in patients with 
multiple myeloma: A systematic review and meta-analysis 

Author(s): Zhang S.; Li J.; Liu P. 

Source: International Journal of Clinical and Experimental Medicine; 2018; vol. 11 (no. 2); p. 445-452 

Publication Type(s): Review 

Abstract:Purpose: To compare the efficacy and safety of subcutaneous (SC) bortezomib versus 
intravenous (IV) bortezomib in multiple myeloma (MM) patients. Methods: A systematic literature 
search was performed from databases including the Cochrane Library, Embase, Medline, the Chinese 
National Knowledge Infrastructure (CNKI), Chinese Biomedical Literature Service System (CBM) and 
Wan Fang Database. Odds ratio (OR), and 95% confidence interval (CI) were calculated by RevMan 
5.3. Subgroup analysis and publication bias were also conducted. Results: The meta-analysis 
included seven randomized controlled trials and six retrospective cohort studies, altogether 
involving 1,198 patients. Patients in SC administration group had lower risk of peripheral neuropathy 
(PN), both all grades (OR = 0.40, 95% CI 0.27 to 0.59, P < 0.001) and 3-4 grades (OR = 0.45, 95% CI 
0.25 to 0.82, P < 0.001). Complete response (CR) and overall response rate (ORR) had no significant 
differences between the two groups (OR = 0.78, 95% CI 0.56 to 1.10, P = 0.17; OR = 0.82, 95% CI 0.63 
to 1.07, P = 0.14, respectively). Conclusion: The efficacy of SC bortezomib was similar to IV 
bortezomib for MM patients and has a significant improved safety profile. Database: EMBASE 
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3. Proteasome inhibitor-based therapy for treatment of newly diagnosed multiple myeloma 

Author(s): Vandross A. 

Source: Seminars in Oncology; 2018 

Publication Type(s): Article In Press 

Abstract:Multiple myeloma is a hematologic malignancy that is unable to be cured and has 
significant impact throughout the world. Front line treatment has shifted but ultimately has landed 
on a bortezomib-based combination therapy. Carfilzomib is a next-generation proteasome inhibitor 
shown to improve both progression-free and overall survival in relapsed and refractory multiple 
myeloma in combination with lenalidomide and dexamethasone (KRd). Given the favorable response 
rates seen in phase II trials treating newly diagnosed myeloma, this combination is listed as a viable 
option for upfront treatment. This systematic review compares pharmacologic properties, clinical 
efficacy, and toxicities of carfilzomib- and bortezomib-based regimens.Copyright © 2018 Elsevier Inc. 
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4. Efficacy and toxicity profile of carfilzomib based regimens for treatment of multiple myeloma: A 
systematic review. 
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Abstract:Standard induction therapy for multiple myeloma is three-drug combination based on 
following classes of drugs: proteasome inhibitors, immunomodulators and steroids. Despite its 
notable efficacy, bortezomib has side effects like peripheral neuropathy (PNP) with reported 
incidence of grade ≥3 PNP between 2%-23% Schlafer et al., 2017. Carfilzomib (CFZ) has high 
selectivity and minimal off-target adverse effects including lower rates of PNP. CFZ is already 
approved for treatment of relapsed and refractory multiple myeloma (RRMM) as single agent as well 
as in combination with lenalidomide and/or dexamethasone. Extensive literature search identified a 
total of 1839 articles. Twenty-six articles (n = 5980) met the inclusion criteria, 15 in newly diagnosed 
multiple myeloma (NDMM) and 11 in RRMM group. CFZ demonstrates comparable or even better 
efficacy to bortezomib with much favorable AE profile. Deep, rapid and sustainable response using 
KRd with safer toxicity profile supports extension of KRd therapy to frontline therapy for all risk 
categories of MM. High incidence of grade ≥3 HTN underscores the importance of serial BP 
monitoring. In RRMM, CFZ has documented efficacy with standard 20-27mg/m2 dose. Further large-
scale trials are needed to study benefit-to-risk profile of 20-56 and 20-70 mg/m2 dose of CFZ vs 
standard 20-27 mg/m2 dose in NDMM and RRMM. 
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Abstract:Progression-free survival (PFS) is the standard endpoint for demonstration of clinical 
effectiveness of novel therapies in relapsed or refractory multiple myeloma (RRMM). However, the 
long evaluation times for PFS limits its usefulness in the development of new therapies. Therefore, 
the objective of this analysis was to determine the relationship between response rates and median 
PFS in RRMM. A database was systematically developed from 268 identified RRMM trials reported 
from 1999 to 2016. Evaluated covariates for the relationship between response rates and PFS 
included age, sex, drug class(es), and number of drug classes. One-hundred two (102) trials involving 
136 cohorts were included in the meta-analysis, representing 13 322 patients in total. Regression 
analysis using response rates and median PFS indicated that the correlation between very good 
partial response (VGPR) or better and median PFS was higher (R2  = 0.63) than the separately 
analyzed correlations between clinical benefit, overall response, or complete response rate and 
median PFS (R2  = 0.47 - 0.52). Subsequent covariate analysis revealed that treatment with an 
immunomodulatory imide drug (IMiD) further improved the relationship (R2  = 0.69), with a longer 
median PFS at a given VGPR or better rate when at least 1 drug treatment was an IMiD. Number of 
drug classes was not found to alter this relationship. In conclusion, VGPR or better rate can be used 
to predict the median PFS, with adjustment for the additional PFS provided by an IMiD. 
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Abstract:Multiple myeloma (MM), characterized by malignant plasma cells in the bone marrow, is 
consistently preceded by asymptomatic premalignant stage monoclonal gammopathy of 
undetermined significance (MGUS). These MGUS patients have an annual risk of 1% to progress to 
MM. Clinical, imaging, and genomic (genetic and epigenetic) factors were identified, whose presence 
increased the risk of progression from MGUS to MM. In this systematic review we summarize the 
currently identified clinical, imaging, and genomic biomarkers suggested to increase the progression 
risk or shown to be differentially expressed/present between both cohorts of patients. Despite the 
wide range of proposed markers, there are still no reliable biomarkers to individually predict which 
MGUS patient will progress to MM and which will not. Research on biomarkers in the progression 
from MGUS to MM will give more insight in the unknown pathogenesis of this hematological 
malignancy. This would improve research by elucidating new pathways and potential therapeutic 
targets as well as clinical management by closer follow-up and earlier treatment of high-risk MGUS 
patients. 
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Abstract:Autologous stem cell transplantation (ASCT) is an integral part of the frontline therapy in 
eligible multiple myeloma (MM) patients. The impact of ASCT on health-related quality of life 
(HRQoL) in myeloma has not been well described. We performed a systematic literature search to 
identify studies evaluating the impact of ASCT on HRQoL. Our search retrieved 12 relevant studies: 
10 manuscripts and 2 conference abstracts. There was a widespread heterogeneity across studies in 
instruments used to measure HRQoL, time-points of measurement and statistical analysis. Only one 
study was a randomized controlled trial with HRQoL as a prespecified secondary end-point. The 
common theme that emerged from most studies is that ASCT leads to an immediate deterioration in 
HRQoL and increase in symptom burden. However, baseline HRQoL and symptom scores are 
regained as early as 1-2 months post-transplantation. Furthermore, an improvement in HRQoL and 
pain on long-term follow-up was noted in some studies. We describe opportunities for further 
research in this area, including routine incorporation of HRQoL as an end-point in transplant related 
clinical trials and need for trials investigating interventions that may improve short and long-term 
HRQoL in myeloma ASCT recipients. 
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Abstract:Cytogenetic alterations form the basis for risk stratification for multiple myeloma (MM) and 
guide the selection of therapy; however, current pathology assays performed on bone marrow 
samples can produce false negatives due to the unpredictable distribution and rarity of MM cells. 
Here, we report on a microfluidic device used to facilitate CD45 depletion to enhance the detection 
of cytogenetic alterations in plasma cells. Bone marrow samples from 48 MM patients were each 
divided into two aliquots. One aliquot was subjected to classic flow cytometry and FISH. The other 
first went through CD45+ cell depletion, further enriched by microfluidic size selection. The enriched 
samples were then analyzed using flow cytometry and FISH, and compared to those analyzed using 
the classic method only. Unlike the traditional method, the microfluidic device removed the CD45+ 
leukocytes and specifically selected plasma cells from the remaining white blood cells. Therefore, 
the microfluidic method (MF-CD45-TACs) significantly increased the percentage of CD38+/CD138+ 
cells to 37.7%±20.4% (P<0.001) from 10.3%±8.5% in bone marrow. After the MF-CD45-TACs 
enrichment, the detection rate of IgH rearrangement, del(13q14), del(17p) and 1q21 gains rose to 
56.3%(P<0.001), 37.5%(P<0.001), 22.9%(P<0.001) and 41.7% (P=0.001), respectively; all rates of 
detection were significantly increased compared to the classically analyzed samples. In this clinical 
trial, this microfluidic-assisted assay provided a precise detection of cytogenetic alterations in 
plasma cells (PCs) and improved clinical outcomes. 
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Abstract:Lenalidomide (Len) plus dexamethasone (Dex) is approved for the treatment of relapsed or 
refractory multiple myeloma (RRMM). It is possible that single-agent Len may be effective as 
prolonged treatment regimen in RRMM once patients demonstrate an initial response to Len+Dex 
induction. Patients with RRMM who responded to first-line Len+Dex in an observational study 
(NCT01430546) received up to 24 cycles of either Len (25 mg/day) or Len+Dex (25 mg/day and 
40 mg/week) as prolonged treatment in a subsequent phase 2 clinical trial (NCT01450215). In the 
observational study (N = 133), median time to response was 1.7 (range 0.6-9.6) months. A complete 
response to all treatments received in both studies was observed in 11% of patients; very good 
partial response and partial response rates were 31% and 38%, respectively. Corresponding 
response rates in the subgroup of patients who did not enter the phase 2 trial (n = 71) were 3%, 
18%, and 39%, respectively. Rates of disease progression at 2 years in the phase 2 trial were 47% 
versus 31% for Len versus Len+Dex (P = 0.14). After 36 months median follow-up in surviving 
patients, median time to progression was not reached with Len+Dex and was 24.9 months (95% 
confidence interval 12.5-not calculable, P < 0.001) with Len. Three-year OS among the total 
observational study population was 61% (95% CI, 52-69%). The corresponding rate among patients 
who entered the phase 2 clinical trial was 73% (95% CI, 60-83%) and was significantly lower among 
those patients who achieved ≥PR but did not proceed into the phase 2 trial (55%; P = 0.01). In the 
phase 2 trial, OS was 73% in both treatment arms (P = 0.70). Neutropenia and thrombocytopenia 
were more common with prolonged (phase 2 trial) versus short-term (observational study) Len 
administration but remained manageable. Prolonged treatment with Len with or without Dex 
provides sustained, clinically relevant responses and demonstrates an acceptable safety profile. 
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Abstract:Background: Despite recent advances, multiple myeloma (MM) remains incurable. 
However, the appearance of allogeneic stem cell transplantation (allo-SCT) through graft-versus-
myeloma effect provides a potential way to cure MM to some degree. This systematic review aimed 
to evaluate the outcome of patients receiving allo-SCT and identified a series of prognostic factors 
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that may affect the outcome of allo-SCT. Patients/methods: We systematically searched PubMed, 
Embase, and the Cochrane Library from 2007.01.01 to 2017.05.03 using the keywords 'allogeneic' 
and 'myeloma'. Results: A total of 61 clinical trials involving 8698 adult patients were included. The 
pooled estimates (95% CI) for overall survival (OS) at 1, 2, 3 and 5 years were 70 (95% CI 56-84%), 62 
(95% CI 53-71%), 52 (95% CI 44-61%), and 46 (95% CI 40-52%), respectively; for progression-free 
survival were 51 (95% CI 38-64%), 40 (95% CI 32-48%), 34 (95% CI 27-41%), and 27 (95% CI 23-31%), 
respectively; and for treatment-related mortality (TRM) were 18 (95% CI 14-21%), 21 (95% CI 17-
25%), 20 (95% CI 13-26%), and 27 (95% CI 21-33%), respectively. Additionally, the pooled 100-day 
TRM was 12 (95% CI 5-18%). The incidences of grades II-IV acute graft-versus-host disease (GVHD) 
and chronic GVHD were 34 (95% CI 30-37%) and 51 (95% CI 46-56%), respectively. The incidences of 
relapse rate (RR) and death rate were 50 (95% CI 45-55%) and 51 (95% CI 45-57%), respectively. 
Importantly, disease progression was the most major cause of death (48%), followed by TRM (44%). 
The results failed to show an apparent benefit of allo-SCT for standard risk patients, compared with 
tandem auto-SCT. In contrast, all 14 trials in our study showed that patients with high cytogenetic 
risk after allo-SCT had similar OS and PFS compared to those with standard risk, suggesting that allo-
SCT may overcome the adverse prognosis of high cytogenetic risk. Conclusion: Due to the lack of 
consistent survival benefit, allo-SCT should not be considered as a standard of care for newly 
diagnosed and relapsed standard-risk MM patients. However, for patients with high-risk MM who 
have a poor long-term prognosis, allo-SCT may be a strong consideration in their initial course of 
therapy or in first relapse after chemotherapy, when the risk of disease progression may outweigh 
the transplant-related risks. A large number of prospective randomized controlled trials were 
needed to prove the benefits of these therapeutic options. 
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Abstract:ImportanceThe role of high-dose therapy with melphalan followed by autologous stem cell 
transplant (HDT/ASCT) in patients with multiple myeloma continues to be debated in the context of 
novel agent induction.ObjectiveTo perform a systematic review, conventional meta-analysis, and 
network meta-analysis of all phase 3 randomized clinical trials (RCTs) evaluating the role of 
HDT/ASCT.Data SourcesWe performed a systematic literature search of Cochrane Central, MEDLINE, 
and Scopus from January 2000 through April 2017 and relevant annual meeting abstracts from 
January 2014 to December 2016. The following search terms were used: "myeloma" combined with 
"autologous," "transplant," "myeloablative," or "stem cell."Study SelectionPhase 3 RCTs comparing 
HDT/ASCT with standard-dose therapy (SDT) using novel agents were assessed. Studies comparing 
single HDT/ASCT with bortezomib, lenalidomide, and dexamethasone consolidation and tandem 
transplantation were included for network meta-analysis.Data Extraction And SynthesisFor the 
random effects meta-analysis, we used hazard ratios (HRs) and corresponding 95% CIs.Main 
Outcomes and MeasuresThe primary outcome was progression-free survival (PFS). Overall survival 
(OS), complete response, and treatment-related mortality were secondary outcomes.ResultsA total 
of 4 RCTs (2421 patients) for conventional meta-analysis and 5 RCTs (3171 patients) for network 
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meta-analysis were selected. The combined odds for complete response were 1.27 (95% CI, 0.97-
1.65; P = .07) with HDT/ASCT when compared with SDT. The combined HR for PFS was 0.55 (95% CI, 
0.41-0.74; P < .001) and 0.76 for OS (95% CI, 0.42-1.36; P = .20) in favor of HDT. Meta-regression 
showed that longer follow-up was associated with superior PFS (HR/mo, 0.98; 95% CI, 0.96-0.99; 
P = .03) and OS (HR/mo, 0.90; 95% CI, 0.84-0.96; P = .002). For PFS, tandem HDT/ASCT had the most 
favorable HR (0.49; 95% CI, 0.37-0.65) followed by single HDT/ASCT with bortezomib, lenalidomide, 
and dexamethasone (HR, 0.53; 95% CI, 0.37-0.76) and single HDT/ASCT alone (HR, 0.68; 95% CI, 0.53-
0.87) compared with SDT. For OS, none of the HDT/ASCT-based approaches had a significant effect 
on survival. Treatment-related mortality with HDT/ASCT was minimal (<1%).Conclusions and 
RelevanceThe results of the conventional meta-analysis and network meta-analysis of all the phase 3 
RCTs showed that HDT/ASCT was associated with superior PFS with minimal toxic effects compared 
with SDT. Both tandem HDT/ASCT and single HDT/ASCT with bortezomib, lenalidomide, and 
dexamethasone were superior to single HDT/ASCT alone and SDT for PFS, but OS was similar across 
the 4 approaches. Longer follow-up may better delineate any OS benefit; however, is likely to be 
affected by effective postrelapse therapy. 
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Abstract:INTRODUCTIONSeveral studies have evaluated the association between the multidrug 
resistance 1 (MDR1) polymorphism (rs1045642 C > T) and multiple myeloma (MM). However, the 
results were not consistent. Therefore, to reach a comprehensive and reliable answer we 
determined the association of the MDR1 (rs1045642 C > T) polymorphism and MM in the context of 
meta-analysis.METHODSAll eligible studies published in EMBASE, PubMed, and Web of Science 
databases before July 2017 were reviewed. Subsequently, to assess the strength of association in the 
dominant model, recessive model, allelic model, homozygotes contrast, and heterozygotes contrast, 
pooled odds ratios and 95% confidence intervals (CIs) were calculated by the fixed effects 
model.RESULTSA total of four case-control studies with 395 MM cases and 418 healthy controls 
were included in the meta-analysis. The overall results showed no significant association between 
the MDR1 (rs1045642 C > T) polymorphism and the risk of MM in genetic models (dominant model: 
OR = 1.04, 95% CI = 0.78-1.38; recessive model: OR = 0.74, 95% CI = 0.52-1.06; allelic model: 
OR = 0.90, 95% CI = 0.73-1.11; TT vs. CC: OR = 0.80, 95% CI = 0.51-1.25; and CT vs. CC: OR = 1.12, 95% 
CI = 0.77-1.62). No evidence of publication bias was detected except for the analysis of the recessive 
model.CONCLUSIONThis meta-analysis suggests that the MDR1 C > T polymorphism was not 
associated with the risk of MM. To confirm these findings, further comprehensive and well-designed 
studies are needed. 
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analysis. 

Author(s): Waxman, Adam J; Clasen, Suparna; Hwang, Wei-Ting; Garfall, Alfred; Vogl, Dan T; Carver, 
Joseph; O'Quinn, Rupal; Cohen, Adam D; Stadtmauer, Edward A; Ky, Bonnie; Weiss, Brendan M 

Source: JAMA oncology; Mar 2018; vol. 4 (no. 3); p. e174519 

Publication Type(s): Journal Article 

PubMedID: 29285538 

Abstract:ImportanceCardiovascular adverse events (CVAE) with carfilzomib in patients with multiple 
myeloma can be potentially life-threatening and remain incompletely characterized. We performed 
the first systematic review and meta-analysis of carfilzomib-associated CVAE.ObjectiveTo determine 
the incidence of carfilzomib-associated CVAE and to compare the rates of carfilzomib CVAE among 
different doses and companion therapies.Data SourcesPubMed, EMBASE, Web of Science, and 
clinicaltrials.gov were queried for the keywords "carfilzomib," "Kyprolis," and "PX-171" through 
January 1, 2017.Study SelectionPhase 1 to 3 prospective clinical trials of carfilzomib in patients with 
multiple myeloma with evaluable toxic effects data were eligible for meta-analysis.Data Extraction 
and SynthesisData were independently extracted by 2 reviewers following Preferred Reporting Items 
for Systematic Reviews and Meta-Analysis guidelines. Pooled incidence rates and relative risks (for 
randomized trials) and 95% confidence intervals were calculated using a random effects model. 
Subgroup analyses were performed to assess study-level characteristics associated with CVAE.Main 
Outcomes and MeasuresCardiovascular adverse events were defined as heart failure, hypertension, 
ischemia, and arrhythmia. All-grade and grades 3 or higher AEs and study characteristics were 
recorded.ResultsA total of 514 studies were assessed for eligibility. Of those, 24 studies were 
eligible, including a total of 2594 patients with multiple myeloma. All-grade and grades 3 and higher 
CVAE were seen in 617 (18.1%) and 274 (8.2%), respectively. Phase 2 or 3 studies and carfilzomib 
doses of 45 mg/m2 or higher were associated with high-grade CVAE. Median age older than 65 
years, prior myeloma therapies, and concurrent myeloma therapies were not associated with CVAE. 
For the 3 randomized clinical trials, the summary relative risk of all-grade and grade 3 or higher CVAE 
for patients receiving carfilzomib compared with noncarfilzomib-receiving control patients were 1.8 
and 2.2, respectively.Conclusions and RelevanceCarfilzomib was associated with a significant 
incidence of CVAE, with higher rates seen with higher doses of carfilzomib. Phase 1 studies may be 
underdetecting CVAE. Future studies are needed to identify patients at high risk for CVAE, develop 
optimal monitoring strategies, and explore strategies to mitigate these risks. 
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Abstract:BACKGROUNDPrevious network meta-analyses combined studies of immunomodulatory 
drug (IMiD)-containing and IMiD-free regimens, despite a lack of head-to-head randomized 
controlled trials to robustly link them. However, patients with relapsed or refractory multiple 
myeloma (RRMM) treated with IMiD-containing regimens differ from those treated with IMiD-free 
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regimens, especially relating to treatment history, which is an important treatment-effect modifier 
requiring clinical consideration when evaluating the most appropriate subsequent treatment 
options. A need exists to separately assess the efficacy of treatment regimens for patients who are 
suitable candidates for IMiD-containing and IMiD-free regimens. The presented analyses will enable 
clinicians to assess the best regimens to use in patients suitable for IMiD-containing 
regimens.MATERIALS AND METHODSWe used a Bayesian network meta-analysis to compare IMiD-
containing regimens in patients with RRMM. Additionally, subgroup analyses were conducted 
stratified by previous therapy line, previous bortezomib therapy, and previous lenalidomide 
therapy.RESULTSThe results indicated that triplet combinations are more effective than doublet 
combinations. Of the triplet combinations, daratumumab, lenalidomide, dexamethasone (DRd) was 
significantly better in improving progression-free survival in patients with RRMM than were other 
IMiD-containing regimens (lenalidomide, dexamethasone [Rd]: hazard ratio [HR], 0.37; carfilzomib, 
Rd: HR, 0.54; elotuzumab, Rd: HR, 0.54; ixazomib, Rd: HR, 0.50). Similar trends were observed for 
overall survival and overall response. DRd showed the greatest probability of being the best 
treatment for all clinical efficacy outcomes. The subgroup analyses results were consistent with the 
base-case results.CONCLUSIONIn patients with RRMM who are suitable for an IMiD-containing 
regimen, DRd showed clear advantages in survival and response outcomes compared with other 
IMiD-containing regimens. 
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Abstract:PURPOSENew therapies, including daratumumab plus lenalidomide plus dexamethasone 
(DRd) and daratumumab plus bortezomib plus dexamethasone (DVd), have recently been approved 
in the United States for patients with multiple myeloma (MM) who have received at least 1 prior line 
of therapy. However, few treatments have been compared in head-to-head clinical trials to 
determine the most efficacious therapy. In an update of the POLLUX (Phase 3 Study Comparing DRd 
Versus Rd in Subjects with Relapsed or Refractory Multiple Myeloma [RRMM]) trial, median 
progression-free survival (PFS) for DRd was not reached; the hazard ratio compared with Rd was 
0.41. In an update of the CASTOR (Phase 3 Study Comparing DVd Versus Vd in Subjects with RRMM) 
trial, median PFS for DVd was 16.7 months, compared with 7.1 months for Vd with a PFS hazard ratio 
of 0.31. A systematic literature review and network meta-analysis (NMA) was performed to estimate 
the relative efficacy of treatments for previously treated patients with MM.METHODSA systematic 
search of MEDLINE, EMBASE, BioSciences Information Service, and the Cochrane Library databases 
was conducted from initiation to September 2016. Abstracts published by international congresses 
(2014-2016) and bibliographies of pertinent systematic reviews and meta-analyses were also 
searched. Eligible studies consisted of randomized controlled trials (RCTs) or long-term follow-up 
studies with >1 treatment arm assessing the efficacy or safety of MM therapies. An NMA was 
conducted by using Bayesian fixed effect mixed-treatment comparisons. Outcomes considered were 
hazard ratios for PFS and odds ratios for overall response rate (ORR).FINDINGSIn total, 108 articles 
reporting 27 RCTs were included in the NMA. Data formed 2 evidence networks: RCTs with DRd and 
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RCTs with DVd. Primary analysis of PFS found that DRd and DVd had a higher probability of being the 
best treatments (probability, 0.997 and 0.999, respectively) and had the lowest risk of progression or 
death than other treatments approved by the US Food and Drug Administration for the treatment of 
MM. Results from sensitivity analyses using time to progression as a proxy for missing PFS data were 
consistent. DRd and DVd also showed improved ORR compared with other treatments. Subgroup 
analyses of PFS in patients treated with only 1 prior therapy were like the results of the primary 
analyses.IMPLICATIONSThis NMA provides comparative efficacy for MM treatments not studied in 
head-to-head RCTs. The NMA suggests that, compared with other approved MM treatments in the 
United States, DRd and DVd have a higher probability of providing the longest PFS in patients who 
have received at least 1 prior therapy and in patients who have received only 1 prior therapy. 

Database: Medline 

 

16. Role of Bone-Modifying Agents in Multiple Myeloma: American Society of Clinical Oncology 
Clinical Practice Guideline Update. 

Author(s): Anderson, Kenneth; Ismaila, Nofisat; Flynn, Patrick J; Halabi, Susan; Jagannath, Sundar; 
Ogaily, Mohammed S; Omel, Jim; Raje, Noopur; Roodman, G David; Yee, Gary C; Kyle, Robert A 

Source: Journal of clinical oncology : official journal of the American Society of Clinical Oncology; 
Mar 2018; vol. 36 (no. 8); p. 812-818 

Publication Type(s): Journal Article 

PubMedID: 29341831 

Available  at Journal of clinical oncology : official journal of the American Society of Clinical Oncology 
-  from American Society of Clinical Oncology  

Available  at Journal of clinical oncology : official journal of the American Society of Clinical Oncology 
-  from EBSCO (MEDLINE Complete)  

Abstract:Purpose To update guideline recommendations on the role of bone-modifying agents in 
multiple myeloma. Methods An update panel conducted a targeted systematic literature review by 
searching PubMed and the Cochrane Library for randomized controlled trials, systematic reviews, 
meta-analyses, clinical practice guidelines, and observational studies. Results Thirty-five relevant 
studies were identified, and updated evidence supports the current recommendations. 
Recommendations For patients with active symptomatic multiple myeloma that requires systemic 
therapy with or without evidence of lytic destruction of bone or compression fracture of the spine 
from osteopenia on plain radiograph(s) or other imaging studies, intravenous administration of 
pamidronate 90 mg over at least 2 hours or zoledronic acid 4 mg over at least 15 minutes every 3 to 
4 weeks is recommended. Denosumab has shown to be noninferior to zoledronic acid for the 
prevention of skeletal-related events and provides an alternative. Fewer adverse events related to 
renal toxicity have been noted with denosumab compared with zoledronic acid and may be 
preferred in this setting. The update panel recommends that clinicians consider reducing the initial 
pamidronate dose in patients with preexisting renal impairment. Zoledronic acid has not been 
studied in patients with severe renal impairment and is not recommended in this setting. The update 
panel suggests that bone-modifying treatment continue for up to 2 years. Less frequent dosing has 
been evaluated and should be considered in patients with responsive or stable disease. Continuous 
use is at the discretion of the treating physician and the risk of ongoing skeletal morbidity. 
Retreatment should be initiated at the time of disease relapse. The update panel discusses measures 
regarding osteonecrosis of the jaw. Additional information is available at 
www.asco.org/hematologic-malignancies-guidelines and www.asco.org/guidelineswiki . 
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Abstract:The failure rate for phase III trials in oncology is high; quantitative predictive approaches 
are needed. We developed a model-based meta-analysis (MBMA) framework to predict progression-
free survival (PFS) from overall response rates (ORR) in relapsed/refractory multiple myeloma 
(RRMM), using data from seven phase III trials. A Bayesian analysis was used to predict the 
probability of technical success (PTS) for achieving desired phase III PFS targets based on phase II 
ORR data. The model demonstrated a strongly correlated (R2 = 0.84) linear relationship between 
ORR and median PFS. As a representative application of the framework, MBMA predicted that an 
ORR of ∼66% would be needed in a phase II study of 50 patients to achieve a target median PFS of 
13.5 months in a phase III study. This model can be used to help estimate PTS to achieve gold-
standard targets in a target product profile, thereby enabling objectively informed decision-making. 
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Abstract:Ixazomib is an oral proteasome inhibitor used in combination with lenalidomide plus 
dexamethasone (IXA-LEN-DEX) and licensed for relapsed or refractory multiple myeloma. As part of 
a single technology appraisal (ID807) undertaken by the National Institute of Health and Care 
Excellence, the Evidence Review Group, Warwick Evidence was invited to independently review the 
evidence submitted by the manufacturer of ixazomib, Takeda UK Ltd. The main source of clinical 
effectiveness data about IXA-LEN-DEX came from the Tourmaline-MM1 randomized controlled trial 
in which 771 patients with relapsed or refractory multiple myeloma received either IXA-LEN-DEX or 
placebo-LEN-DEX as their second-, third-, or fourth-line treatment. Takeda estimated the cost 
effectiveness of IXA-LEN-DEX using a de-novo partitioned-survival model with three health states 
(pre-progression, post-progression, and dead). In their first submission, this model was used to 
estimate the cost effectiveness of IXA-LEN-DEX vs. bortezomib plus dexamethasone (BORT-DEX) in 
second-line treatment, and of IXA-LEN-DEX vs. LEN-DEX in third-line treatment. To estimate the 
relative clinical performance of IXA-LEN-DEX vs. BORT-DEX, Takeda conducted network meta-
analyses for important outcomes. The network meta-analysis for overall survival was found to be 
flawed in several respects, but mainly because a hazard ratio input for one of the studies in the 
network had been inverted, resulting in a large inflation of the claimed superiority of IXA-LEN-DEX 
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over BORT-DEX and a considerable overestimation of its cost effectiveness. In subsequent 
submissions, Takeda withdrew second-line treatment as an option for IXA-LEN-DEX. The 
manufacturer's first submission comparing IXA-LEN-DEX with LEN-DEX for third-line therapy 
employed Tourmaline-MM1 data from third- and fourth-line patients as proxy for a third-line 
population. The appraisal committee did not consider this reasonable because randomization in 
Tourmaline-MM1 was stratified according to one previous treatment and two or more previous 
treatments. A further deficiency was considered to be the manufacturer's use of interim survival 
data rather than the most mature data available. A second submission from the company focussed 
on IXA-LEN-DEX vs. LEN-DEX as third- or fourth-line treatment (the two or more previous lines 
population) and a new patient access scheme was introduced. Covariate modeling of survival 
outcomes was proposed using the most mature survival data. The Evidence Review Group's main 
criticisms of the new evidence included: the utility associated with the pre-progression health state 
was overestimated, treatment costs of ixazomib were underestimated, survival models were still 
associated with great uncertainty, leading to clinically implausible anomalies and highly variable 
incremental cost-effectiveness ratio estimates, and the company had not explored a strong 
assumption that the survival benefit of IXA-LEN-DEX over LEN-DEX would be fully maintained for a 
further 22 years beyond the observed data, which encompassed only approximately 2.5 years of 
observation. The appraisal committee remained unconvinced that ixazomib represented a cost-
effective use of National Health Service resources. Takeda's third submission offered new base-case 
parametric models for survival outcomes, a new analysis of utilities, and proposed a commercial 
access agreement. In a brief critique of the third submission, the Evidence Review Group agreed that 
the selection of appropriate survival models was problematic and at the request of the National 
Institute for Health Care and Excellence investigated external sources of evidence regarding survival 
outcomes. The Evidence Review Group considered that some cost and utility estimates in the 
submission may have remained biased in favor of ixazomib. As a result of their third appraisal 
meeting, the committee judged that for the two to three prior therapies population, and at the price 
agreed in a commercial access agreement, ixazomib had the potential to be cost effective. It was 
referred to the Cancer Drugs Fund so that further data could accrue with the aim of diminishing the 
clinical uncertainties. 
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Abstract:Despite therapeutic advances, multiple myeloma remains incurable, with limited options 
for patients with refractory disease. We conducted a large, multi-cohort clinical trial testing various 
doses and treatment schedules of pomalidomide and dexamethasone (Pom/dex) in patients with 
refractory multiple myeloma. Overall, 345 patients were enrolled to six cohorts based on number 
and type of prior lines of therapy, pomalidomide dose and schedule. Median prior lines of therapy 
were three with near universal prior exposure to proteasome inhibitors and/or immunomodulatory 
drugs. A confirmed response rate of 35% was noted for all cohorts (range 23-65%) with higher 
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responses in cohorts with fewer prior lines of therapy. Median time to confirmed response was ⩽2 
months and the longest progression-free survival and overall survival seen in any cohort were 13.1 
and 47.9 months, respectively. Observed adverse reactions were as expected, with 
myelosuppression and fatigue being the most common hematologic and non-hematologic adverse 
events (AEs), respectively. Longer durations of treatment and response, higher response rates and 
fewer AEs were noted with the 2 mg pomalidomide dose. This is the longest follow-up data for 
Pom/dex in refractory multiple myeloma and will help shape the real-world utilization of this 
regimen. 
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Abstract:PURPOSEWe performed a systematic review to quantify the amount of evidence-based 
data available on patient-reported outcomes (PRO) in Relapsed/Refractory Multiple Myeloma 
(RRMM) patients and to examine the added value of such studies in supporting clinical decision-
making.METHODSWe conducted a search in PubMed/Medline and the Cochrane Library to identify 
studies published between January 1990 and May 2017. All studies, regardless of the design, 
including patients with RRMM and also evaluating PRO were considered. For each study, we 
collected both PRO and traditional clinical outcomes, such as survival and toxicity information, based 
on a predefined data extraction form.RESULTSAfter having screened 1680 records, 11 studies were 
identified and these included six randomized controlled trials (RCT). Overall, there were five studies 
focusing on proteasome inhibitors (PIs), four on immunomodulatory drugs (IMiDs), one on both PIs 
and IMiDs, and one on monoclonal antibodies. Considering only RCTs, it was found that primary 
clinical efficacy endpoints frequently favored experimental arms, while (physician-reported) toxicity 
data did not. However, inspection of PRO data revealed novel information that often contrasted 
with standard toxicity, for example, by not indicating worse quality of life outcomes or symptom 
severity for patients enrolled in the experimental arms.CONCLUSIONSThere is paucity of evidence-
based data regarding the impact of therapies on quality of life and symptom burden of patients with 
RRMM. Inclusion of PRO in future studies of patients with RRMM is needed to better inform clinical 
decision-making. 
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Abstract:INTRODUCTIONWhile myeloma is an incurable malignancy, developments in disease 
management have led to increased life expectancy in recent years. Treatment typically involves 
stem-cell transplantation. Increased survival rates equate to more patients living with the burden of 
both the disease and its treatment for increasing number of years, rendering myeloma a long-term 
condition.Evidence exists to demonstrate the benefits of exercise for patients recovering from stem-
cell transplantation, and prehabilitation-exercise before treatment-has been shown to be effective 
in other disease areas. To date there has been no research into prehabilitation in patients with 
myeloma awaiting transplantation treatment.Our objective is to determine whether it is feasible to 
conduct a randomised controlled trial into pretransplant exercise for patients with multiple 
myeloma who are awaiting autologous stem-cell transplantation.METHODS AND ANALYSISThis 
mixed methods study identifies patients with diagnosis of multiple myeloma who have been 
assigned to the autologous transplantation list and invites them to participate in six weekly sessions 
of individualised, supervised exercise while awaiting transplantation.Quantitative data to determine 
feasibility targets include rates of recruitment, adherence and adverse events, and outcome 
measures including 6 min walking distance test and quality of life.Qualitative interviews are 
undertaken with a purposive sample of patients to capture their experiences of the study and the 
intervention.ETHICS AND DISSEMINATIONEthics committee approval has been obtained. 
Dissemination will be through open-access publications and presentations and will seek to reach 
multiprofessional bases as well as patients and carer groups, addressing the widespread interest in 
this area of research.TRIAL REGISTRATION NUMBERNCT03135925; Pre-results. 
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Abstract:BACKGROUNDMultiple myeloma (MM) is a plasma cell tumour with an approximate annual 
incidence of 4500 in the UK. Therapeutic options for patients with MM have changed in the last 
decade with the arrival of proteasome inhibitors and immunomodulatory drugs. Despite these 
options, almost all patients will relapse post first-line autologous stem cell transplantation (ASCT). 
First relapse management (second-line treatment) has evolved in recent years with an expanding 
portfolio of novel agents, driving response rates influencing the durability of response. A second 
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ASCT, as part of relapsed disease management (salvage ASCT), has been shown to prolong the 
progression-free survival and overall survival following a proteasome inhibitor-containing re-
induction regimen, in the Cancer Research UK-funded National Cancer Research Institute Myeloma X 
(Intensive) study. It is now recommended that salvage ASCT be considered for suitable patients by 
the International Myeloma Working Group and the National Institute for Health and Care Excellence 
NG35 guidance.METHODS/DESIGNACCoRd (Myeloma XII) is a UK-nationwide, individually 
randomised, multi-centre, multiple randomisation, open-label phase III trial with an initial single 
intervention registration phase aimed at relapsing MM patients who have received ASCT in first-line 
treatment. We will register 406 participants into the trial to allow 284 and 248 participants to be 
randomised at the first and second randomisations, respectively. All participants will receive re-
induction therapy until maximal response (four to six cycles of ixazomib, thalidomide and 
dexamethasone). Participants who achieve at least stable disease will be randomised (1:1) to receive 
either ASCTCon, using high-dose melphalan, or ASCTAug, using high-dose melphalan with ixazomib. 
All participants achieving or maintaining a minimal response or better, following salvage ASCT, will 
undergo a second randomisation (1:1) to consolidation and maintenance or observation. 
Participants randomised to consolidation and maintenance will receive consolidation with two cycles 
of ixazomib, thalidomide and dexamethasone, and maintenance with ixazomib until disease 
progression.DISCUSSIONThe question of how best to maximise the durability of response to salvage 
ASCT warrants clinical investigation. Given the expanding scope of oral therapeutic agents, patient 
engagement with long-term maintenance strategies is a real opportunity. This study will provide 
evidence to better define post-relapse treatment in MM.TRIAL REGISTRATIONISRCTN, 
ISRCTN10038996 . Registered on 15 December 2016. 
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Abstract:We compared postrelapse overall survival (OS) after autologous/allogeneic (auto/allo) 
versus tandem autologous (auto/auto) hematopoietic cell transplantation (HCT) in patients with 
multiple myeloma (MM). Postrelapse survival of patients receiving an auto/auto or auto/allo HCT for 
MM and prospectively reported to the Center for International Blood and Marrow Transplant 
Research between 2000 and 2010 were analyzed. Relapse occurred in 404 patients (72.4%) in the 
auto/auto group and in 178 patients (67.4%) in the auto/allo group after a median follow-up of 8.5 
years. Relapse occurred before 6 months after a second HCT in 46% of the auto/allo patients, 
compared with 26% of the auto/auto patients. The 6-year postrelapse survival was better in the 
auto/allo group compared with the auto/auto group (44% versus 35%; P = .05). Mortality due to MM 
was 69% (n = 101) in the auto/allo group and 83% (n = 229) deaths in auto/auto group. In 
multivariate analysis, both cohorts had a similar risk of death in the first year after relapse (hazard 
ratio [HR], .72; P = .12); however, for time points beyond 12 months after relapse, overall survival 
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was superior in the auto/allo cohort (HR for death in auto/auto =1.55; P = .005). Other factors 
associated with superior survival were enrollment in a clinical trial for HCT, male sex, and use of 
novel agents at induction before HCT. Our findings shown superior survival afterrelapse in auto/allo 
HCT recipients compared with auto/auto HCT recipients. This likely reflects a better response to 
salvage therapy, such as immunomodulatory drugs, potentiated by a donor-derived immunologic 
milieu. Further augmentation of the post-allo-HCT immune system with new immunotherapies, such 
as monoclonal antibodies, checkpoint inhibitors, and others, merit investigation. 

Database: Medline 

 

24. Bortezomib maintenance therapy in transplant-ineligible myeloma patients who plateaued 
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Kiyoshi; Hirabayashi, Yukio; Nakazawa, Hideyuki; Ishida, Fumihiro; Mitsumori, Toru; Kirito, Keita; 
Chou, Takaaki; Murakami, Hirokazu; Kanshinetsu Multiple Myeloma Study Group 

Source: International journal of hematology; Mar 2018 

Publication Type(s): Journal Article 
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Abstract:In the era of novel therapeutic agents for multiple myeloma (MM), both the significance of 
achieving the plateau phase and the efficacy of subsequent maintenance therapy remain unclear. In 
the present study, we evaluated the efficacy and safety of bortezomib maintenance therapy 
(biweekly for 1 year) in transplant-ineligible MM patients who plateaued after bortezomib-based 
induction therapy. Of 36 evaluable patients, the overall response rate during induction therapy was 
61%, with a stringent complete response in 6%, a complete response in 6%, a very good partial 
response in 17%, and a partial response in 33%. Twenty patients achieved the plateau phase and 
subsequently received bortezomib maintenance therapy. Median progression-free survival from the 
induction and maintenance therapies was 13.8 months (95% confidence interval, 11.4-23.7 months) 
and 10.7 months (95% confidence interval, 3.7-10.7 months), respectively. During maintenance 
therapy, there were no cases with grade ≥ 2 peripheral neuropathy, nor was there any improvement 
in the quality of the response. In conclusion, although maintenance therapy with biweekly 
bortezomib for up to 1 year was feasible, plateau-oriented bortezomib induction therapy followed 
by bortezomib maintenance therapy was not adequate in newly diagnosed transplant-ineligible MM 
patients. 

Database: Medline 

 

25. Immunomodulatory drugs and the risk of serious infection in multiple myeloma: systematic 
review and meta-analysis of randomized and observational studies 

Author(s): Chen M.; Xu C.; Wang X.; Zhang X.; Zhao Y.; Mao B. 

Source: Annals of Hematology; Mar 2018 ; p. 1-20 

Publication Type(s): Article In Press 

Abstract:The effect of immunomodulatory drugs (IMiDs) on serious infection remains uncertain. We 
therefore conducted a systematic review and meta-analysis to assess the possible impact of IMiDs 
on serious infection in patients with multiple myeloma (MM). We searched randomized controlled 
trials (RCTs) and observational studies from databases that addressed the effect of IMiDs on serious 
infection in patients with MM. We pooled data from RCTs and observational studies separately and 
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used the GRADE approach to rate the quality of evidence. Rates in patients with individual IMiDs at 
different treatment status ranged from 7.00 to 23.00%. The use of thalidomide- or lenalidomide-
based regimen induction therapy for autologous stem cell transplantation (ASCT)-ineligible patients 
suggests increase in serious infection (RR = 1.59, 95% CI 1.31-1.93, p < 0.01). Compared to 
conventional therapy, IMiDs' induction in ASCT-eligible patients significantly decreases the risk of 
serious infection (RR = 0.82, 95% CI 0.72-0.94, p < 0.01). Lenalidomide-based therapy was associated 
with a significant increase in risk of serious infection in patients treated compared with conventional 
therapy (RR = 2.45, 95% CI 1.57-3.83, p < 0.01). The current evidence suggests that patients with MM 
treated with IMiDs are at a high risk of serious infection.Copyright © 2018 Springer-Verlag GmbH 
Germany, part of Springer Nature 
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26. Cardiotoxicity associated with carfilzomib: systematic review and meta-analysis. 
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Abstract:Carfilzomib is a second-generation proteasome inhibitor (PI) that is approved for patients 
with relapsed or refractory multiple myeloma (RRMM) who failed ≥1 prior lines of therapy. We 
performed a systematic review of carfilzomib literature with meta-analysis to determine cumulative 
incidence of cardiotoxicity. After the literature search, we included a total of 29 eligible phase I/II, 
phase II and phase III clinical trials which used carfilzomib. The cumulative incidence and overall 
odds ratios (OR) were calculated with random effect model, using 'R' software with metaphor 
package. A total of 4164 patients with various malignancies were included. The overall estimated 
cumulative incidence of cardiotoxicity was 8.68% and 4.92%, respectively, for all-grade and high-
grade (≥ grade 3) toxicity, which seems higher than other PIs. Compared to control group, the odds 
of developing cardiotoxicity due to carfilzomib was significantly higher with OR of 2.03 (95% CI: 1.19-
3.46, p = .010) and 2.04 (95% CI: 1.31-3.17, p = .002) for all-grades and high grades, respectively. 
Concomitant immunomodulatory agents seem to increase the risk of cardiotoxicity (high-grade 
cardiotoxicity 6.45% and 4.34% with and without concomitant immunomodulatory agents, 
respectively (p = .033)). There was no variation in the incidence of cardiotoxicity among newly 
diagnosed versus RRMM (p = .38), and high versus standard dose carfilzomib (p = .86). 

Database: Medline 

 

27. Acupuncture for reduction of symptom burden in multiple myeloma patients undergoing 
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Abstract:PURPOSEHematopoietic stem cell transplantation (HCT) is potentially curative for a number 
of hematologic malignancies, but is associated with high symptom burden. We conducted a 
randomized sham-controlled trial (RCT) to evaluate efficacy and safety of acupuncture as an 
integrative treatment for managing common symptoms during HCT.METHODSAdult patients with 
multiple myeloma undergoing high-dose melphalan followed by autologous HCT (AHCT) were 
randomized to receive either true or sham acupuncture once daily for 5 days starting the day after 
chemotherapy. Patients and clinical evaluators, but not acupuncturists, were blinded to group 
assignment. Symptom burden, the primary outcome was assessed with the MD Anderson Symptom 
Inventory (MDASI) at baseline, during transplantation, and at 15 and 30 days post 
transplantation.RESULTSAmong 60 participants, true acupuncture produced nonsignificant 
reductions in overall MDASI core symptom scores and symptom interference scores during 
transplantation (P = .4 and .3, respectively), at 15 days (P = .10 and .3), and at 30 days 
posttransplantation (P = .2 and .4) relative to sham. However, true acupuncture was significantly 
more efficacious in reducing nausea, lack of appetite, and drowsiness at 15 days (P = .042, .025, and 
.010, respectively). Patients receiving sham acupuncture were more likely to increase pain 
medication use posttransplantation (odds ratio 5.31, P = .017).CONCLUSIONSAcupuncture was well 
tolerated with few attributable adverse events. True acupuncture may prevent escalation of 
symptoms including nausea, lack of appetite, and drowsiness experienced by patients undergoing 
AHCT, and reduce the use of pain medications. These findings need to be confirmed in a future 
definitive study.TRIAL REGISTRATIONNCT01811862. 
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28. Phase II clinical trial of lenalidomide and dexamethasone therapy in Japanese elderly patients 
with newly diagnosed multiple myeloma to determine optimal plasma concentration of 
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Publication Type(s): Journal Article 

PubMedID: 29494421 

Abstract:BACKGROUNDThe authors conducted a phase II clinical trial of lenalidomide and 
dexamethasone combination therapy in Japanese elderly patients with newly diagnosed multiple 
myeloma to evaluate its safety and efficacy and to determine whether safety and efficacy correlate 
with the plasma concentration of lenalidomide.METHODSForty patients received oral lenalidomide 
on days 1-21 of a 28-day cycle in addition to weekly doses of dexamethasone. Plasma concentrations 
of lenalidomide were measured, and the area under the concentration-time curve from 0 to 24 h 
(AUC0-24) of lenalidomide was predicted using a formula the authors previously reported in this 
journal.RESULTSThe median age was 75.5 years. Twenty-one patients had renal impairment severe 
enough to require dose adjustment of lenalidomide. The median initial doses of lenalidomide and 
dexamethasone were 12.5 and 20 mg, respectively. The overall response rate was 68.6%, and the 2-
year overall survival rate was 88.5%. There was no correlation between the response rate and 
plasma concentration of lenalidomide. Grade 3 to 4 adverse events were observed in 57.5% of 
patients. The AUC0-24 of lenalidomide was significantly higher in patients with grade 3 to 4 adverse 
events than in those who did not suffer from adverse events (median = 4852.0 ng h/mL vs. 2464.9 ng 
h/mL, P = 0.027). Receiver-operating characteristic (ROC) curve analysis showed that the AUC0-24 of 
lenalidomide was a good predictor of grade 3 to 4 adverse events, with an area under the ROC curve 
of 0.758 (95% CI = 0.572-0.943, P = 0.027). The cutoff value for best prediction of grade 3 to 4 
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adverse events was 2613.5 ng h/mL (sensitivity 86.7%, specificity 54.5%). Multivariate logistic 
analysis confirmed the significance of this cutoff value.CONCLUSIONSThese data suggest that 
overexposure to lenalidomide could contribute to toxicity. Furthermore, the predicted cutoff value 
of AUC0-24 can be clinically used to prevent severe adverse events. 
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refractory multiple myeloma. 
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Abstract:A randomized phase II selection design study (JCOG0904) was carried out to evaluate the 
more promising regimen between bortezomib (Bor) plus dexamethasone (Dex; BD) and thalidomide 
(Thal) plus Dex (TD) in Bor and Thal-naïve patients with relapsed or refractory multiple myeloma 
(RRMM). Patients ≥20 and <80 years old with a documented diagnosis of symptomatic multiple 
myeloma (MM) who received one or more prior therapies were randomized to receive BD (Bor 
1.3 mg/m2 ) or TD (Thal 200 mg/d). In both arms, 8 cycles of induction (3-week cycle) were followed 
by maintenance phase (5-week cycle) until disease progression, unacceptable toxicity, or patient 
refusal. The primary end-point was 1-year progression-free survival (PFS). Forty-four patients were 
randomized and assigned to receive BD and TD (n = 22, each group). At a median follow-up of 
34.3 months, the 1-year PFS in the BD and TD arms were 45.5% (95% confidence interval (CI), 24.4%-
64.3%) and 31.8% (95% CI, 14.2%-51.1%), respectively, and the overall response rates were 77.3% 
and 40.9%, respectively. The 3-year overall survival (OS) was 70.0% (95% CI, 44.9%-85.4%) in the BD, 
and 48.8% (95% CI, 25.1%-69.0%) in the TD arm. Among grade 3/4 adverse events, 
thrombocytopenia (54.5% vs 0.0%) and sensory peripheral neuropathy (22.7% vs 9.1%) were more 
frequent in BD when compared with the TD arm. Patients treated with BD had better outcomes than 
those treated with TD with regard to 1-year PFS and 3-year OS. Thus, BD was prioritized over TD for 
further investigations in Bor and Thal-naïve RRMM patients. (Clinical trial registration no. 
UMIN000003135.). 
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Abstract:The National Institute for Health and Care Excellence (NICE), as part of the institute's single 
technology appraisal (STA) process, invited the manufacturer of pomalidomide (POM; Imnovid®, 
Celgene) to submit evidence regarding the clinical and cost effectiveness of the drug in combination 
with dexamethasone (POM + LoDEX) for the treatment of relapsed and refractory multiple myeloma 
(RRMM) after at least two regimens including lenalidomide (LEN) and bortezomib (BOR). Kleijnen 
Systematic Reviews Ltd (KSR) and Erasmus University Rotterdam were commissioned as the 
Evidence Review Group (ERG) for this submission. The ERG reviewed the evidence submitted by the 
manufacturer, validated the manufacturer's decision analytic model, and conducted exploratory 
analyses in order to assess the robustness and validity of the presented clinical and cost-
effectiveness results. This paper describes the company submission, the ERG assessment, and NICE's 
subsequent decisions. The company conducted a systematic review to identify studies comparing 
POM with comparators outlined in the NICE scope: panobinostat with bortezomib and 
dexamethasone (PANO + BOR + DEX), bendamustine with thalidomide and dexamethasone (BTD) 
and conventional chemotherapy (CC). The main clinical effectiveness evidence was obtained from 
MM-003, a randomized controlled trial (RCT) comparing POM + LoDEX with high-dose 
dexamethasone (HiDEX; used as a proxy for CC). Additional data from other studies were also used 
as nonrandomized observational data sources for the indirect treatment comparison of POM + 
LoDEX with BTD and PANO + BOR + DEX. Covariate or treatment switching adjustment methods 
were used for each comparison. The model developed in Microsoft® Excel 2010 using a semi-Markov 
partitioned survival structure, submitted in the original submission to NICE for TA338, was adapted 
for the present assessment of the cost effectiveness of POM + LoDEX. Updated evidence from the 
clinical-effectiveness part was used for the survival modelling of progression-free survival and overall 
survival. For POM + LoDEX, the patient access scheme (PAS) discount was applied to the POM price. 
Three separate comparisons were conducted for each comparator, each comparison using a 
different dataset and adjustment methods. The ERG identified and corrected some errors, and the 
corrected incremental cost-effectiveness ratios (ICERs) for POM + LoDEX versus each comparator 
were presented: approximately £45,000 per quality-adjusted life-year (QALY) gained versus BTD, 
savings of approximately £143,000 per QALY lost versus PANO + BOR + DEX, and approximately 
£49,000 per QALY gained versus CC. The ERG also conducted full incremental analyses, which 
revealed that CC, POM + LoDEX and PANO + BOR + DEX were on the cost-effectiveness frontier. The 
committee's decision on the technology under analysis deemed that POM + LoDEX should be 
recommended as an option for treating multiple myeloma in adults at third or subsequent relapse of 
treatments including both LEN and BOR, contingent on the company providing POM with the 
discount agreed in the PAS. 
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Abstract:Despite enormous advances, management of multiple myeloma (MM) remains challenging. 
Multiple factors impact the decision to treat or which regimen to use at MM relapse/progression. 
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Recent major randomized controlled trials (RCTs) showed widely varying progression-free survivals 
(PFS), ranging from a median of 4 months (MM-003) to 23.6 months (ASPIRE). Based on these RCTs, 
next-generation proteasome inhibitors (carfilzomib and ixazomib), next-generation 
immunomodulatory agent (pomalidomide), and monoclonal antibodies (elotuzumab and 
daratumumab) were approved for relapsed and refractory MM. Daratumumab, targeting CD38, has 
multiple mechanisms of action including modulation of the immunosuppressive bone marrow micro-
environment. In addition to the remarkable single agent activity in refractory MM, daratumumab 
produced deep responses and superior PFS in MM when combined with 
lenalidomide/dexamethasone, or bortezomib/dexamethasone. Other anti-CD38 antibodies, such as 
isatuximab and MOR202, are undergoing assessment. Elotuzumab, targeting SLAMF7, yielded 
superior response rates and PFS when combined with lenalidomide/dexamethasone. New 
combinations of these next generation novel agents and/or antibodies are undergoing clinical trials. 
Venetoclax, an oral BH3 mimetic inhibiting BCL2, showed single agent activity in MM with t(11;14), 
and is being studied in combination with bortezomib/dexamethasone. Selinexor, an Exportin-1 
inhibitor, yielded promising results in quad- or penta-refractory MM including patients resistant to 
daratumumab. Pembrolizumab, an anti-PD1 check-point inhibitor, is being tested in combination 
with lenalidomide/dexamethasone or pomalidomide/dexamethasone. Chimeric antigen receptor-T 
cells targeting B-cell maturation antigen have yielded deep responses in RRMM. Finally, salvage 
autologous stem cell transplantation (ASCT) remains an important treatment in MM 
relapsing/progressing after a first ASCT. Herein, the clinical trial data of these agents are 
summarized, cautious interpretation of RCTs highlighted, and algorithm for salvage treatment of 
relapse/ refractory MM proposed. 
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Abstract:We sought to evaluate the activity and safety of carfilzomib-/ixazomib-containing 
combinations for patients with relapsed/refractory multiple myeloma (RRMM). We searched 
published reports including carfilzomib-/ixazomib-containing combinations for RRMM. Finally, we 
identified 11 prospective studies covering 2845 relapsed/refractory patients. Carfilzomib- and 
ixazomib-containing combinations respectively resulted in an impressive overall response rate (ORR 
77 vs. 64%, P = 0.14), very good partial response or better (≥ VGPR 48 vs. 21%, P = 0.001), complete 
response or better (≥ CR 14 vs. 7%, P = 0.23), and clinical benefit rate (CBR 84 vs. 59%, P = 0.0002). 
Subgroup analysis showed that the carfilzomib (CFZ) +lenalidomide (LEN) + dexamethasone (DEX) 
triplet regimen resulted into similar response outcomes to those from CFZ + DEX doublet regimen in 
ORR (77 vs. 78%, P = 0.91), ≥VGPR (50 vs. 53%, P = 0.84), and ≥ CR (13 vs. 12%, P = 0.96) analysis in 
these previously heavily pretreated population. And, there were no statistically significant 
differences between IXA + LEN + DEX triplet regimen and CFZ + LEN + DEX triplet regimen in ORR (85 
vs. 78%, P = 0.55), ≥ VGPR (37 vs. 53%, P = 0.19), and ≥ CR (18 vs. 12%, P = 0.70) analysis. There were 
favorable trend towards proteasome inhibitors (PIs) + IMiDs + DEX in comparison with PIs + 
alkylating agent + Dex in ORR (79 vs 49%, P < 0.00001), ≥ VGPR analysis (36 vs. 16%, P = 0.008), and ≥ 
CR (16 vs. 3%, P < 0.00001). Compared with current standard chemotherapy, carfilzomib containing 
combinations clearly improved overall survival (HR, 0.79; P = 0.01), progression free survival (HR, 
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0.61; P = 0.0001). Carfilzomib-/ixazomib-containing combinations produced clinical benefit for 
patients with R/RMM. PIs + IMiDs + DEX triplet regimens could be good options for such 
relapsed/refractory patients. 
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Abstract:Robust establishment of survival in multiple myeloma (MM) and its relationship to 
recurrent genetic aberrations is required as outcomes are variable despite apparent similar staging. 
We assayed copy number alterations (CNA) and translocations in 1036 patients from the NCRI 
Myeloma XI trial and linked these to overall survival (OS) and progression-free survival. Through a 
meta-anlysis of these data with data from MRC Myeloma IX trial, totalling 1905 newly diagnosed 
MM patients (NDMM), we confirm the association of t(4;14), t(14;16), t(14;20), del(17p) and 
gain(1q21) with poor prognosis with hazard ratios (HRs) for OS of 1.60 (P=4.77 × 10-7), 1.74 
(P=0.0005), 1.90 (P=0.0089), 2.10 (P=8.86 × 10-14) and 1.68 (P=2.18 × 10-14), respectively. Patients 
with 'double-hit' defined by co-occurrence of at least two adverse lesions have an especially poor 
prognosis with HRs for OS of 2.67 (P=8.13 × 10-27) for all patients and 3.19 (P=1.23 × 10-18) for 
intensively treated patients. Using comprehensive CNA and translocation profiling in Myeloma XI we 
also demonstrate a strong association between t(4;14) and BIRC2/BIRC3 deletion (P=8.7 × 10-15), 
including homozygous deletion. Finally, we define distinct sub-groups of hyperdiploid MM, with 
either gain(1q21) and CCND2 overexpression (P<0.0001) or gain(11q25) and CCND1 overexpression 
(P<0.0001). Profiling multiple genetic lesions can identify MM patients likely to relapse early allowing 
stratification of treatment. 

Database: Medline 

 

34. A phase 1 clinical trial evaluating marizomib, pomalidomide and low-dose dexamethasone in 
relapsed and refractory multiple myeloma (NPI-0052-107): final study results. 

Author(s): Spencer, Andrew; Harrison, Simon; Zonder, Jeffrey; Badros, Ashraf; Laubach, Jacob; 
Bergin, Krystal; Khot, Amit; Zimmerman, Todd; Chauhan, Dharminder; Levin, Nancy; MacLaren, Ann; 
Reich, Steven D; Trikha, Mohit; Richardson, Paul 

Source: British journal of haematology; Jan 2018; vol. 180 (no. 1); p. 41-51 

Publication Type(s): Clinical Trial, Phase I Multicenter Study Journal Article 

PubMedID: 29076150 

Abstract:Marizomib (MRZ) is an irreversible, pan-subunit proteasome inhibitor (PI) in clinical 
development for relapsed/refractory multiple myeloma (RRMM) and glioma. This study analysed 
MRZ, pomalidomide (POM) and low-dose dexamethasone (Lo-DEX) [PMD] in RRMM to evaluate 
safety and determine the maximum tolerated dose (MTD) and/or recommended Phase 2 dose 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5590713/
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(RP2D). Intravenous MRZ (0·3-0·5 mg/m2 ) was administered over 2 h on days 1, 4, 8, 11; POM (3-
4 mg) on days 1-21; and Lo-DEX (5 or 10 mg) on days 1, 2, 4, 5, 8, 9, 11, 12, 15, 16, 22 and 23 of every 
28-day cycle. Thirty-eight patients were enrolled that had received a median of 4 (range 1-10) prior 
lines of therapy; all patients received prior lenalidomide and bortezomib. No dose-limiting toxicities 
(DLTs) were observed and 0·5 mg/m2 MRZ was determined to be the RP2D. The most common 
treatment-related ≥Grade 3 adverse events were: neutropenia (11/38 patients: 29%), pneumonia 
(4/38 patients 11%), anaemia (4/38 patients; 11%) and thrombocytopenia (4/38 patients; 11%). The 
overall response rate and clinical benefit rate was 53% (19/36) and 64% (23/36), respectively. In 
conclusion, PMD was well tolerated and demonstrated promising activity in heavily pre-treated, 
high-risk RRMM patients. 

Database: Medline 

 

35. Pharmacogenetic study of the impact of ABCB1 single-nucleotide polymorphisms on 
lenalidomide treatment outcomes in patients with multiple myeloma: results from a phase IV 
observational study and subsequent phase II clinical trial. 

Author(s): Jakobsen Falk, Ingrid; Lund, Johan; Gréen, Henrik; Gruber, Astrid; Alici, Evren; Lauri, 
Birgitta; Blimark, Cecilie; Mellqvist, Ulf-Henrik; Swedin, Agneta; Forsberg, Karin; Carlsson, Conny; 
Hardling, Mats; Ahlberg, Lucia; Lotfi, Kourosh; Nahi, Hareth 

Source: Cancer chemotherapy and pharmacology; Jan 2018; vol. 81 (no. 1); p. 183-193 

Publication Type(s): Journal Article 

PubMedID: 29177954 

Available  at Cancer Chemotherapy and Pharmacology -  from PubMed Central  

Abstract:PURPOSEDespite therapeutic advances, patients with multiple myeloma (MM) continue to 
experience disease relapse and treatment resistance. The gene ABCB1 encodes the drug transporter 
P-glycoprotein, which confers resistance through drug extrusion across the cell membrane. 
Lenalidomide (Len) is excreted mainly via the kidneys, and, given the expression of P-gp in the renal 
tubuli, single-nucleotide polymorphisms (SNPs) in the ABCB1 gene may influence Len plasma 
concentrations and, subsequently, the outcome of treatment. We, therefore, investigated the 
influence of ABCB1 genetic variants on Len treatment outcomes and adverse events 
(AEs).METHODSNinety patients with relapsed or refractory MM, who received the second-line Len 
plus dexamethasone in the Rev II trial, were genotyped for the ABCB1 SNPs 1199G>A (Ser400Asn, 
rs2229109), 1236C>T (silent, rs1128503), 2677G>T/A (Ala893Ser, rs2032582), and 3435C>T (silent, 
rs1045642) using pyrosequencing, and correlations to response parameters, outcomes, and AEs 
were investigated.RESULTSNo significant associations were found between genotype and either best 
response rates or hematological AEs, and 1236C>T, 2677G>T or 3435C>T genotypes had no impact 
on survival. There was a trend towards increased time to progression (TTP) in patients carrying the 
1199A variant, and a significant difference in TTP between genotypes in patients with standard-risk 
cytogenetics.CONCLUSIONSOur findings show a limited influence of ABCB1 genotype on 
lenalidomide treatment efficacy and safety. The results suggest that 1199G>A may be a marker of 
TTP following Len treatment in standard-risk patients; however, larger studies are needed to 
validate and clarify the relationship. 

Database: Medline 
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Departmental News 
 

News, Research, Conferences, Training etc 

Please contact us with any departmental news you wish to share with your colleagues in 

your Evidence Update bulletin. 

library@uhbristol.nhs.uk 

 

Recent department publications: 
 
 

Relapse in teenage and young adult patients treated on a paediatric minimal residual disease 
stratified ALL treatment protocol is associated with a poor outcome: results from UKALL2003. 
Sellar RS, Rowntree C, Vora AJ, Furness CL, Goulden N, Mitchell C, Moorman AV, Hough R. 
Br J Haematol. 2018 Apr 24. doi: 10.1111/bjh.15208. [Epub ahead of print] 
PMID: 29687881  

 

The subclonal complexity of STIL-TAL1+ T-cell acute lymphoblastic leukaemia. 
Furness CL, Mansur MB, Weston VJ, Ermini L, van Delft FW, Jenkinson S, Gale R, Harrison CJ, Pombo-
de-Oliveira MS, Sanchez-Martin M, Ferrando AA, Kearns P, Titley I, Ford AM, Potter NE, Greaves M. 
Leukemia. 2018 Mar 20. doi: 10.1038/s41375-018-0046-8. [Epub ahead of print] 
PMID: 29556024  

 

Early morphological response is significantly associated with, but does not accurately predict, 
relapse in teenagers and young adults aged 10-24 years with acute lymphoblastic leukaemia (ALL): 
results from UKALL2003. 
Furness CL, Kirkwood A, Rowntree C, Vora A, Mitchell C, Samarasinghe S, Goulden N, Moorman A, 
Hough R. 
Br J Haematol. 2018 Feb 22. doi: 10.1111/bjh.15150. [Epub ahead of print] No abstract available.  
PMID: 29468646  
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The Library needs your help. 

Each year the Library subscribes to the expensive but 

market-leading point of care tool Uptodate. 

This subscription is secure until March 2019, but we need 

to make an informed, evidence-based decision on the 

continuation of this subscription. 

Free Trial 

Please take a look at our free trial of Dynamed Plus. 

The trial will be open until the end of May and we’ll 

use your feedback to inform our procurement 

decision. 

Every contribution is vital to ensuring the Trust 

maintains a subscription to an essential clinical 

support tool. 

Email library@uhbristol.nhs.uk  to find 

out more 

The trial can be accessed via Connect  

The survey is accessed via : 

https://www.surveymonkey.co.uk/r/UHBristolDynamed  

Thank you for your support 

. 

http://connect/NEWTEACHINGANDLEARNING/LIBRARYANDINFORMATIONSERVICE/Pages/default.aspx
https://www.surveymonkey.co.uk/r/UHBristolDynamed
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Library Opening Times 
 

 

Staffed hours:  8am-5pm, Monday to Friday 

Swipe-card access:  7am-11pm, seven days a week 

 

Level Five, Education and Research Centre 

University Hospitals Bristol 

 

 

Contact your Outreach Librarian: 

Sarah Barrett 

library@uhbristol.nhs.uk 

Ext. 20105 
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