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Table S1. First generation death receptor targeted therapeutics and the status of clinical trials. 

Agents Molecule Type Target Half Life NCT# /Trial Phase Current Status Combinatorial Agents Target Disease 

Dulanermin 

(rhTRAIL) 

recombinant 

human TRAIL 
DR4/5 

mean terminal phase half-life ranging from 

0.56 to 1.02 h in human [1] 

NCT00873756 

(Phase 1), 

completed 

discontinued  FOLFOX + Bevacizumab 
advanced, recurrent, metastatic colorectal 

cancer 

     Phase 1  single agent 

advanced or metastatic solid tumors or 

non-Hodgkin's Lymphoma (NHL) 

without leukemic phase 

     

NCT00508625 

(phase2), 

completed 

 

treated with chemotherapy 

(paclitaxel, 

carboplatin) +/− bevacizumab 

advanced non-small cell lung cancer 

     

NCT00400764 

(Phase 1/2), 

terminated 

 rituximab 
follicular and other low grade, CD20+, 

non-Hodgkin's lymphomas 

Mapatumumab 

(HGS-ETR2) 

fully human 

MAb 
DR4 

mean initial phase elimination half-life 

(t1/2,α) of 0.7 to 1.4 days, mean terminal 

phase elimination half-life (t1/2,β) ranges 

from 14.2 to 28.4 days in human [2] 

Phase 1  single agent advanced solid malignancies 

     Phase 1  single agent advanced solid malignancies 

     Phase 1  gemcitabine + cisplatin advanced solid malignancies 

     

NCT00092924 

(phase2), 

completed 

 single agent advanced non-small-cell lung cancer 

     

NCT00094848 

(phase 1b/2), 

completed 

 single agent 
relapsed or refractory non-Hodgkin's 

Lymphoma (NHL) 

     

NCT00583830 

(phase2) 

completed 

 paclitaxel + carboplatin advanced non-small-cell lung cancer 

     phase2  single agent refractory colorectal cancer 
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NCT01088347 

(phase 1/2), 

completed 

 cisplatin + radiation therapy cervical cancer 

     

NCT01258608 

(phase2), 

completed 

 sorafenib hepatocellular carcinoma 

Drozitumab 

(Apomab/ 

PRO95780) 

fully human 

MAb 
DR5 

mean terminal half-life was 8.3 days in 

human [3] 
Phase 1 discontinued  single agent advanced malignancies 

     

NCT00480831 

(phase 2), 

completed 

 
paclitaxel + carboplatin + 

bevacizumab 

previously untreated, advanced-stage 

non-small cell lung cancer  

     

NCT00543712 

(phase 2), 

terminated 

 single agent 
chondrosarcoma, non-small cell lung 

cancer 

     

NCT00497497 

(phase1, 

completed) 

 

cetuximab and irinotecan 

chemotherapy or the FOLFIRI 

regimen with bevacizumab 

previously treated metastatic colorectal 

cancer 

Conatumumab 

(AMG-655) 

fully human 

MAb 
DR5 

mean terminal half-life of 13 to 19 days in 

human [4] 
phase1  discontinued single agent advanced solid malignancies 

     

NCT01017822 

(phase 1/2), 

withdrawn 

 

gemcitabine hydrochloride, 

capecitabine, and radiation 

therapy 

locally advanced pancreatic cancer 

Lexatumumab 

(HGS-ETR2) 

fully human 

MAb 
DR5 

 mean terminal half-life of 15 days in 

human [5] 
phase 1 discontinued single agent advanced solid malignancies 

     phase 1  single agent 
advanced solid malignancies and 

lymphoma 

     phase 1  
gemcitabine, pemetrexed, 

doxorubicin or FOLFIRI 
various solid tumors 

     

NCT00428272 

(phase 1, 

terminated)  

 
with or without interferon 

gamma 
pediatric solid tumors 

HGS-TR2J 
fully human 

MAb 
DR5 not reported 

phase 1 (Canada, 

unspecified route) 

discontinued (see 

adisinsight.springer.com) 
unclear solid tumors 

Tigatuzumab (CS-

1008, TRA-8) 

chimeric 

humanized 

mouse IgG 

DR5 
mean terminal half-life of 6-10 days in 

human [6] 

NCT00320827 

(phase 1), 

completed 

discontinued  single agent 

breast cancer, colorectal cancer, 

hepatocellular carcinoma, lymphoma; 

non-small cell lung cancer, ovarian cancer; 

pancreatic cancer 

     

NCT00945191 

(phase 2), 

completed 

 paclitaxel + carboplatin ovarian cancer 
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NCT01033240 

(phase 2), 

completed 

 sorafenib advanced liver cancer 

     

NCT00521404 

(phase 2), 

completed 

 gemcitabine untreated, unresectable pancreatic cancer 

     

NCT00991796 

(phase2), 

completed 

 paclitaxel + carboplatin metastatic or unserectable NSCLC 

     

NCT01307891 

(phase2), 

completed 

 
abraxane (albumin–bound 

paclitaxel)  
triple negative breast cancer 

LBY135 

chimeric 

humanized 

mouse IgG 

DR5 

mean elimination half-life of LBY135 ± capecitabine at 

saturation of clearance (≥10 mg/kg) ranged between 146 h and 

492 h [7] 

discontinued capecitabine solid tumors 

Table S2. MCL1 and CDK9 inhibitor to induce apoptosis. 

Agents and Ongoing Trials Target Disease 
Phase of the 

Trial 
Combinatorial Agents 

Supportive pre-Clinical Data/Mechanism of 

Action 
Serial NCT Number 

MCL1 inhibitors 

AMG 176 first in human trial in subjects with 

relapsed or refractory Multiple Myeloma and 

subjects with relapsed or refractory Acute 

Myeloid Leukemia 

Multiple myeloma, acute 

myeloid leukemia 
I Single agent 

AMG 176 showed efficacy in MCL1 

dependent cancers, such as multiple 

myeloma and AML pre-clinical models [8] 

NCT02675452 

Study of AZD5991 in Relapsed or Refractory 

Hematologic Malignancies. 
Hematological malignancies  Phase I Single agent 

Preclinical study to discover and test efficacy 

in pre-clinical cancer models [9] 
NCT03218683 

CDK9 inhibitors 

Phase I dose escalation of BCY1143572 in 

subjects with Acute Leukemia 
Acute leukemia I Single agent 

The activity of CDK9 inhibitor in acute 

leukemia [10] 
NCT02345382 

Open label phase I dose escalation study 

with BAY-1143572 in patients with advanced 

cancer  

Metastatic solid tumors I Single agent 
First potent selective inhibitor of exclusively 

transcription-regulating PTEFb/CDK9 [11] 
NCT01938638 

Study to assess safety, tolerability, 

pharmacokinetics and antitumor activity of 

AZD4573 in relapsed/ refractory 

hematological malignancies 

Hematological malignancies I Single agents  
Pre-clinical study to discover and test 

efficacy in pre-clinical cancer models [12] 
NCT03263637 
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Table S3. IAP inhibitors that are currently studied in the clinic. 

Agents and Ongoing Trials Target Disease Phase of the Trial Combinatorial Agents 
Supportive Pre-Clinical Data/Mechanism of 

Action 

Serial NCT 

Number 

Non Smac mimetics IAP inhibitor 

Phase I-2 study of ASTX660 in subjects with advanced solid 

tumors and lymphomas 

Solid cancers 

and lymphomas 
I/II Single agent  Dual inhibitor of cIAP and XIAP NCT02503423 

Birinapant 

Birinapant and Carboplatin in treating patients with 

recurrent High Grade Ovarian, Fallopian Tube, or 

Primary Peritoneal Cancer 

Gynecological 

cancers 
I/II Carboplatin  

Birinapant potentiates the efficacy of carboplatin in 

platinum resistant IAP high solid cancers [13] 
NCT02756130 

Dose-escalation Study of Birinapant and Pembrolizumab 

in Solid Tumors 

Metastatic solid 

tumors 
Ib/II Pembrolizumab 

Smac mimetics inducing synergy with checkpoint 

inhibitor in GBM and other cancers [14] 
NCT02587962 

Study of birinapant in combination with conatumumab 

in subjects with relapsed ovarian cancer 
Ovarian cancer Ib 

Conatumumab (AMG-655, 

anti-DR5 antibody) 

TRAIL agonists synergistically induce cell apoptosis 

with Smac mimetics [15] 
NCT01940172 

Birinapant with 5-azacitidine (5-AZA) in 

myelodysplastic syndrome (MDS) subjects with who are 

naïve, have relapsed or are refractory to 5-AZA 

MDS Ib/II 5-AZA 
Demethylating agent synergistically induce 

apoptosis in leukemic cells [16] 
NCT01828346 

Birinapant for advanced ovarian, fallopian tube and 

peritoneal cancer  

Ovarian, fallopian 

tube and peritoneal 

cancer 

I Single agent 
Smac mimetics induce efficacy in platinum resistant 

gynecological malignancies 
NCT01681368 

A phase I–II open label non-randomized study using 

TL32711 for patients with AML, MDS and ALL 
AML, ALL, MDS I/II Single agent 

Smac mimetics induce efficacy in therapy resistant 

hematological malignancies 
NCT01486784 

LCL161 

Study of single agent CJM112, and PDR001 in combination 

with LCL161 or CJM112 patients with Multiple Myeloma 

Multiple 

myeloma 
Ib 

CJM112 (anti-IL17A 

monoclonal antibody), 

PDR001 (anti-PD1 antibody) 

IAP and anti-PD1, and anti-IL17 and anti-PD1 

synergistically modulate immune response in 

therapy resistant cancers and other inflammatory 

conditions [17] 

NCT03111992 

LCL161 plus topotecan for patients with relapsed/ refractory 

SCLC and select Gynecologic malignancies 

SCLC, 

gynecological 

malignancies 

Ib with dose 

expansion 
Topotecan  

Smac mimetics induce synergy with topotecan 

induced DNA damage-based cancer death 
NCT02649673 

A study of PDR001 in combination with LCL161, everolimus 

or panobinostat 

Colorectal 

cancer, NSCLC, 

TNBC 

Ib PDR001 (anti-PD1 antibody) 

HDAC inhibitor induces synergy with Smac 

mimetics in Smac mimetics resistance in AML and 

mesothelioma [18,19] 

NCT02890069 

SMAC mimetics LCL161 alone with cyclophosphamide in 

treating patients with relapsed/ refractory Multiple Myeloma 

Multiple 

myeloma 
Ib/II cyclophosphamide 

Smac mimetics overcomes the resistance to the 

chemotherapy in multiple myeloma [20] 
NCT01955434 

Phase I trial of LCL161 and gemcitabine plus nab-paclitaxel 

in Metastatic Prostate Cancer 

Metastatic 

prostate cancer 
Ib 

Gemcitabine and nab-

paclitaxel 

Induction of effective death in prostate cancer by 

modulating IAP and NF-kB [21] 
NCT01934634 

A randomized, phase II neoadjuvant study of weekly 

paclitaxel with or without LCL161 in patients with TNBC 
TNBC II Paclitaxel  

Chemotherapy and birinapant showed synergy in 

TNBC pre-clinical model [22] 
NCT01617668 
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