Innovations in transplant oncology

Explore new
technologies to
transform the
management of
cancer patients in
organ transplantation

Join us in understanding how SignateraTM and ProsperaTM
can improve decision-making at the complex intersection
of organ transplantation and oncology.

Natera’s innovations in transplant oncology

Advances in Cell-Free DNA Testing
Transform the management of
cancer patients in organ transplantation
Pre-Transplant Evaluation

Post-Transplant Monitoring

• A significant number of patients
evaluated for transplantation have
a history of cancer.

• Transplant recipients also require
immunosuppressive medications
to avoid rejection, which can
increase the risk of new or
recurring cancers.

• Patients with end-stage renal disease
have a 20% higher rate of colorectal
cancer than the general population.1
• A history of cancer makes it difficult for
patients to receive a transplant due
to the uncertain risk of recurrence.
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A Balance of Immunosuppression
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Colorectal Neoplasm in Candidates Enlisting
for Renal Transplantation
A study to accelerate clearance for renal transplantation
in molecular residual disease (MRD)-negative patients
with a history of colorectal cancer

Prospera in Renal Allograft
Recipients with Cancer
A study to understand how
malignancies and cancer therapy
affect background cell-free DNA
levels in renal allograft recipients.

Signatera in Liver Cancer
An observational study of
Signatera in patients with liver
cancer to determine molecular
residual disease (MRD) rates
before and after liver transplant.

The goal of Natera’s Innovation in Transplant Oncology initiative is to understand how Signatera
and Prospera can be used to improve decision-making at the complex intersection of organ
transplantation and oncology, and to respond to the unmet needs within these communities.
For more information and to participate in these studies, please contact us at nito@natera.com.
ProsperaTM transplant assessment test
is a noninvasive blood test that can
comprehensively identify all types of active
organ rejection with great precision.

Transplantation

Oncology

SignateraTM is a personalized, tumor-informed
assay optimized to detect circulating tumor
DNA (ctDNA) for molecular residual disease
(MRD) assessment and recurrence monitoring
for cancer patients.

Signatera residual disease test (MRD):
the personalized and tumor-informed approach
Signatera is a customized molecular residual disease assessment that can detect recurrence, on average,
8.15 months earlier than imaging tools, with high sensitivity and high specificity.

Use personalized assay to
test patient’s blood for
presence of circulating
tumor DNA (ctDNA)
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The personalized, tumor-informed approach behind Signatera
Signatera is the only commercially available test that can detect MRD and assess disease
recurrence in solid tumors.
Personalized, tumor-informed assay (turnaround time = 2–3 weeks)
• A primary tissue sample and a blood sample are required for
whole-exome sequencing and personalized test design.
Ultrasensitive ctDNA detection
• Signatera is designed to detect ctDNA of somatic and truncal
variants to optimize sensitivity.
• This tumor-informed method enables filtering of germline and
CHIP mutations to decrease false positive rates.
Optimized for longitudinal monitoring (turnaround time = 1 week)
• Only a blood sample is needed each time Signatera is ordered
for the adjuvant or surveillance settings.

Developed by Natera with our trusted legacy in cell-free DNA,
Prospera is thoughtfully optimized to be a precise and reliable
tool for early, clinically meaningful rejection assessment.2,3
How Prospera works
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The sample is a mix of donor and
recipient cell-free DNA (cfDNA)

M ore than 13,000 single-nucleotide polymorphisms
(SNPs) and advanced bioinformatics are used
to differentiate recipient and donor cfDNA

Prospera reports the percentage of dd-cfDNA
in a transplant recipient’s blood

As experts in cell-free DNA (cfDNA) testing, we have refined our workflow based on our findings from two million cfDNA
tests to now include a proprietary technique to quantify absolute background cfDNA in a streamlined manner.
This enhancement provides additional information to the physician when assessing rejection
and may assist in identifying patients who are at risk of a false negative interpretation.

Defining background cell-free DNA and its influence on your result

Background cell-free
DNA originates
from the transplant
recipient and is
naturally occurring
in variable amounts
within the plasma.

Amount of donor-derived cfDNA
from the transplanted kidney
Background (total) cfDNA
in the blood sample

=(

%
donor-derived
cfDNA
(dd-cfDNA)

)

When the amount of background cfDNA
is atypical, it impacts the percentage
of dd-cfDNA and may compromise the
depiction of risk for active rejection.

Factors that may influence background DNA may include:

High body mass index (BMI)4

Sepsis5

Age6

Surgery7

Shipment and storage of sample8

Chemotherapy9

Normal variation10

Myocardial infarction11

Hemodialysis12
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Colorectal neoplasm in candidates enlisting
for renal transplantation (CONCERT)
Unmet need
The average wait time for a kidney transplant is three to five years in the US,
according to the National Kidney Foundation,13 but that time can increase
depending on certain factors, including a history of cancer.
There is a lack of standardization and consistent rationale in the determination
of transplant eligibility—especially the requirements pertaining to demonstrating
cancer clearance.

Study aims
The aims of this study are to:
• Provide quick, reliable assessment of colorectal cancer molecular
residual disease (MRD) to better assess transplant eligibility
• Enable precise, early assessment of post-transplant recurrence

Study eligibility
Inclusion criteria:
• A history of colorectal cancer in patients who are considered cancer-free
by current diagnostic tests and who are getting evaluated for kidney
transplantation, regardless of cancer stage and duration
• Eligible for active listing based on glomerular filtration rate or because
renal replacement therapy is currently in progress
• Available formalin-fixed, paraffin-embedded tumor tissue for a
Signatera assay
Exclusion criteria:
• History of an organ transplant other than the renal allograft
• Clinical or radiological evidence of ongoing cancer
• Younger than 18 years of age
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Observational study of Signatera in
liver cancer (SIGNAL)
Unmet need
• Hepatocellular carcinoma (HCC) is the fifth most common and second
most lethal malignancy worldwide.
• Liver transplantation is the best treatment for patients with early-stage
HCC arising in cirrhosis selected according to Milan Criteria.14
• In 2015, HCC was the indication for 24% of liver transplant registrants
and 27% of liver transplants.15
• Recurrences of HCC following liver transplants occur in 6% to 18% of
patients and are difficult to predict.16
• There is no consensus on what the ideal cancer surveillance strategy
and schedule should be after liver transplant.

Study aims
The aim of this study is to identify molecular residual disease (MRD)
after liver transplantation to correlate it with risk of recurrence.
• Absence of MRD can allow for de-escalation of surveillance in low
risk-patients (ctDNA-).
• Identification of MRD can lead to incorporation of intense surveillance
in high-risk patients (ctDNA+) for whom locoregional therapy could
improve survival.

Study eligibility
Inclusion criteria:
• Either underwent a liver transplant within the past 90 days or received
a diagnosis of HCC and a liver transplant will be scheduled
• Available and sufficient tumor tissue on liver explant for whole-exome
analysis
Exclusion criteria:
• Documented distant metastatic HCC
• Younger than 18 years of age
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Prospera in renal allograft recipients
with cancer (PARC)
Unmet need
• Kidney transplant recipients have a higher cancer risk than the general
population, largely because of the side effects of induction therapy
and immunosuppression maintenance medications.
• There is no strong data or consensus on how to adjust
immunosuppressant regimens and monitor renal allograft function
during and after cancer treatment.
• The main modes of monitoring for renal allograft rejection are serum
creatinine and biopsy. Serum creatinine remains the most commonly
monitored biomarker for renal allograft rejection, but though it is
noninvasive, it is not particularly sensitive or specific.
• Biopsy with detailed pathology is the “gold-standard” for the diagnosis of
organ rejection. Unfortunately, its clinical utility is significantly limited because
of invasiveness, cost, inadequate sampling, and poor reproducibility.

Study aims
• Cell-free DNA is an effective monitoring tool as a marker for renal
allograft rejection and injury.
• Both cancer and cancer-treatment regimens can affect cell-free
DNA levels by increasing background cell-free DNA.
• Given the importance of monitoring for allograft rejection in patients with a
renal allograft and any solid organ, hematopoietic, or lymphatic malignancy,
the study aims to measure Prospera performance in these patients and to
better understand the effect of cancer and cancer treatment on cfDNA in
the blood.

Study eligibility
Inclusion criteria:
• Have a functioning kidney transplant in vivo
• Diagnosed with solid tumor malignancy, hematopoietic malignancy,
or lymphoid tissue malignancy (either de novo or recurrence)
within the prior year
• Have not received any treatment with curative intent prior to enrollment
• Intend to begin treatment for cancer within three months of enrollment
Exclusion criteria:
• Younger than 18 years of age
• Received a kidney from an identical twin
• Received any organ transplant other than a kidney
• Received a recent blood transfusion

Alongside our collaborators, we hope
to bring significant innovation in
personalized care for transplant patients
with cancer or a history of cancer.
For more information and to participate in these studies,
please contact us at nito@natera.com.
References
1. Chapman JR, Webster AC, Wong G. Cancer in the transplant recipient. Cold Spring Harb Perspect Med.
2013;3(7):a015677. doi: 10.1101/cshperspect.a015677
2. Altuğ Y, Liang N, Ram R, et al. Analytical validation of a single-nucleotide polymorphism-based donor-derived
cell-free DNA assay for detecting rejection in kidney transplant patients. Transplantation.
2019;103(12):2657-2665. doi: 10.1097/TP.0000000000002665
3. Grskovic M, Hiller DJ, Eubank LA, et al. Validation of a clinical-grade assay to measure donor-derived cell-free
DNA in solid organ transplant recipients. J Mol Diagn. 2016;18(6):890-902. doi: 10.1016/j.jmoldx.2016.07.003
4. Vora NL, Johnson KL, Basu S, Catalano PM, Hauguel-De Mouzon S, Bianchi DW. A multifactorial relationship
exists between total circulating cell-free DNA levels and maternal BMI. Prenat Diagn. 2012;32(9):912–914.
doi:10.1002/pd.3919
5. Ahmed AI, Soliman RA, Samir S. Cell free DNA and procalcitonin as early markers of complications in ICU
patients with multiple trauma and major surgery. Clin Lab. 2016;62(12):2395-2404. doi: 10.7754/Clin.Lab.2016.160615
6. Anker P, Stroun M. Circulating DNA in plasma or serum. Medicina (B Aires). 2000;60(5 Pt 2):99-702.
7. Qi Y, Uchida T, Yamamoto M, et al. Perioperative elevation in cell-free DNA levels in patients undergoing
cardiac surgery: possible contribution of neutrophil extracellular traps to perioperative renal dysfunction.
Anesthesiology Res Pract. 2016;2016:2794364. doi: 10.1155/2016/2794364
8. Page K., Guttery DS, Zahra N, et al. Influence of plasma processing on recovery and analysis of circulating
nucleic acids. PLoS One. 2013;8(10):e77963.
9. Swystun LL, Mukherjee S, Liaw PC. Breast cancer chemotherapy induces the release of cell‐free DNA, a
novel procoagulant stimulus. J Thromb Haemost. 2011;9(11):2313-2321. doi:
10.1111/j.1538-7836.2011.04465.x
10. Stroun M, Lyautey J, Lederrey C, Olson-Sand A, Anker P. About the possible origin and mechanism of
circulating DNA. apoptosis and active DNA release. Clin Chim Acta. 2001;313(1-2):139-142. doi:
10.1016/s0009-8981(01)00665-9
11. Chang CP-Y, Chia R-H, Wu T-L, Tsao K-C, Sun C-F, Wu JT. Elevated cell-free serum DNA detected in
patients with myocardial infarction. Clin Chim Acta. 2003;327(1-2):95-101. doi:
10.1016/s0009-8981(02)00337-6
12. Tovbin D, Novack V, Wiessman MP, Elkadir AA, Zlotnik M, Douvdevani A. Circulating cell-free DNA in
hemodialysis patients predicts mortality. Nephrology Dialysis Transplantation. 2012;27(10):3929-3935. doi:
10.1093/ndt/gfs255
13. The kidney transplant waitlist—what you need to know. National Kidney Foundation. January 7, 2016.
Updated April 16, 2020. Accessed August 31, 2020. https://www.kidney.org/atoz/content/transplant-waitlist
14. Mazzaferro V, Bhoori S, Sposito C, et al. Milan criteria in liver transplantation for hepatocellular carcinoma: an
evidence-based analysis of 15 years of experience. Liver Transpl. 2011;17(S2):S44-S57. doi: 10.1002/lt.22365
15. Yang JD, Larson JJ, Watt KD, et al. Hepatocellular carcinoma is the most common indication for liver
transplantation and placement on the waitlist in the United States. Clinical Gastroenterology and Hepatology.
2017;15(5):767-775.e3. doi: 10.1016/j.cgh.2016.11.034
16. Valdivieso A, Bustamante J, Gastaca M, et al. Management of hepatocellular carcinoma recurrence after liver
transplantation. Transplant Proc. 2010;42(2):660-662. doi: 10.1016/j.transproceed.2010.02.014

201 Industrial Road, Suite 410 | San Carlos, CA 94070 | www.natera.com | 1.650.249.9090 | Fax 1.650.730.2272
The test described has been developed and its performance characteristics determined by the CLIA-certified laboratory performing the test. The test has
not been cleared or approved by the US Food and Drug Administration (FDA). Although FDA is exercising enforcement discretion of premarket review and
other regulations for laboratory-developed tests in the US, certification of the laboratory is required under CLIA to ensure the quality and validity of the tests.
CAP accredited, ISO 13485 certified, and CLIA certified. © 2020 Natera, Inc. All Rights Reserved. PRO+SGN_NITO_Booklet_20200916_NAT-8020244

