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Topics for Discussion
Two endpoints for functional profiling 
(cell culture) assays: cell growth and cell 
death

Cell death assays (CDAs) measure the 
same basic endpoint and the literature 
may be meta-analyzed.

CDAs predict for individual outcomes 
(response and survival)
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CDAs show disease-specific drug activity

CDAs are useful clinical and research 
tools for “targeted” drugs, examples:                                   
Gefitinib and Bevacizumab

CDAs provide unique information 
complementary to that provided by 
“molecular” tests

Cell Death Assays (CDAs), continued
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Cell culture assay endpoints

• Cell Proliferation
• Cell Death
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Patient death
Cessation of breathing

Cessation of heart contractions

Cessation of brain function

Loss of body heat

Rigor mortis

Decomposition

All valid measurements of patient death
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Cell death
Membrane blebbing/exteriorization (MiCK; 
Annexin V FITC)

Caspase activation

DNA fragmentation (TUNEL)

Membrane leakage (DISC/Fluorescein Diacetate)

Mitochondrial (MTT)/Cellular (ATP/Resazurin) 
metabolic cessation.

All valid measurements of cell death
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T.S. prediction for 5FU in Colon Cancer

Text
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(cell death)
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Published Japanese Data
Kondo T, Kubota T, Tanimura T, Yamaue H, Akiyama S, 

Maehara Y, et al. Anticancer Res 20:2389, 2000

Overall response rate = 24%
Response rate “sensitive” = 47%
Response rate “resistant” =  7%
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There have been more than 25 peer 
review publications showing significant 
correlations between cell death assay 
results and patient survival
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Journal of Clinical Oncology, Vol 22, 2004: pp. 3631-3638

American Society of Clinical Oncology Technology 
Assessment: Chemotherapy Sensitivity and Resistance 
Assays

Deborah Schrag, Harinder S. Garewal, Harold J. Burstein, David J. Samson, 
Daniel D. Von Hoff, Mark R. Somerfield for the ASCO Working Group on 
Chemotherapy Sensitivity and Resistance Assays

Methods:

“We excluded reports that only reported correlations 
between assay results and clinical outcomes.” 
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Standard for 
ER, PR, Her2/Neu, 

Panels of IHC 
stains, EGFR 
mutations, 

OncotypeDx, etc. 
etc.

Standard for 
Cell culture assays
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Prospectively reported cell death (MTT, 
DISC, resazurin) assay results and patient 

survival in stage 4 colon cancer 
(Weisenthal, unpublished)
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CDAs show disease-specific drug activity

CDAs are useful clinical and research 
tools for “targeted” drugs, examples:                                   
Gefitinib and Bevacizumab

CDAs provide unique information 
complementary to that provided by 
“molecular” tests

Cell Death Assays (CDAs), continued
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The “Holy Grail” of preclinical 
drug development is the 
identification of DISEASE- 
SPECIFIC drug activity.
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US National Cancer Institute “disease oriented” 
 60 human tumor cell line drug evaluation system

Journal of the National Cancer Institute
81:1088, 1989
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Leukemia

SCLC

Colon

NSCLC

More “Sensitive”--><--More “Resistant”
Doxorubicin
(Adriamycin)

Established cell lines
JNCI 81:1088,’89

42



Disease Specific Activity: 
Fresh tumor cell death assays

n = 

n = 

Values are mean percent control cell survival
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Presence of a molecular 
target is not sufficient

if the drug doesn’t get in

if the drug is pumped out

if the drug is metabolized
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Disease-specific activity 
of gefitinib
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Gefitinib Database 
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Colored dashed lines=
expected mean result if 
additive; Solid black lines =
actual mean.

G = gefitinib; V = vinorelbine;
C = cisplatin; I = irinotecan
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Microvascular viability assay for 
bevacizumab and related agents.

Lack of time

Patent pending

Send me an e-mail and I’ll send you 
PowerPoint slides detailing method and 
preliminary results before Jan 1, 2007.

mail@weisenthal.org (Larry Weisenthal)

68

mailto:mail@weisenthal.org
mailto:mail@weisenthal.org


Conclusions: fresh human tumor cell 
culture assays with cell death 

endpoints

Predict for both response and survival

Identify disease-specific drug activity 

Self generate “gold standards” in the case of new 
drugs

Identify synergistic drug combinations

May be rationally utilized to improve drug 
selection in patient treatment and to improve 
patient selection in clinical trials.
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