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Majority of Patients Diagnosed With Cancer 
Present With Symptoms

Cough, Haemoptysis Unexplained weight loss

Nonspecific Signs and SymptomsRed Flag Symptoms

Dysphagia

Rectal bleeding, Haematuria

Breast lump Fever 

Fatigue or exhaustion

Abdominal pain
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Urgent Cancer Pathways 
Based on National Guidelines
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Symptoms by Pathway
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Symptoms by Pathway
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Symptoms by Pathway
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Most Common Symptoms Overall
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An MCED Test Developed for Asymptomatic 
Population

9

Cancer signal detected

Predicted originb

 (eg, head and neck, lymphoid)

Tumor sheds cfDNA 
fragments into 
bloodstream

Blood plasma isolated 
(contains cfDNA 

fragments)

Targeted methylation
analysis of cfDNAa

(sequencing, mapping, 
alignment)

Machine learning 
classifier

No cancer signal 
detected

cfDNA, cell-free DNA; MCED, multi-cancer early detection.
aBisulfite treatment; targeted probes pull out fragments matching regions of interest. bFor a detected signal, the MCED test predicts 1-2 cancer signal origins (CSO) 
that can be either an anatomic site (eg, colorectal) or a cellular lineage (eg, lymphoid). Adapted from Liu MC, et al. Ann Oncol. 2020;31(6):745-759. PMID: 33506766

MCED testing uses a targeted methylation, next-generation sequencing (NGS)-based assay to:
• Detect and analyze cfDNA in the bloodstream
• Deploy machine learning to detect a cancer signal 
• Predict the likely cancer signal origin (CSO)
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SYMPLIFY Study Design
10

• Prospective observational cohort study 
• 44 hospital centres in England and Wales
• 6,240 patients in 5 months
• Symptomatic patients referred to one of five 

Cancer Pathways by their Family Doctor
• Each participant consented to:

• An additional blood draw
• Follow-up in NHS records and registries

NHS, National Health Service.
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Participants Baseline Demographics

1446

Gynaecological

2202

Lower GI

1021

Upper GI

299

Lung

493

RDC

5,461 participants reached diagnostic resolution and had an evaluable MCED test

Referral Pathway

GI, gastrointestinal; MCED, multi-cancer early detection test; RDC, rapid diagnostic centre.
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Participants Baseline Demographics

5,461 participants reached diagnostic resolution and had an evaluable MCED test

0% 20% 40% 60% 80% 100%

Gynae

Overall

Lung

Lower GI

RDC

Upper GI

Sex Distribution Age Distribution

0% 20% 40% 60% 80% 100%

GI, gastrointestinal; MCED, multi-cancer early detection test; RDC, rapid diagnostic centre.
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368/5461 (6.7%)

54/1446 (3.7%)

143/2202 (6.5%)

89/299 (29.8%)

36/493 (7.3%)

46/1021 (4.5%)

Other: breast (7), mesothelioma (6), anus (5), 
kidney (5), liver & bile duct (4), cervix (4), cancer 
of unknown primary (3), urothelial (3), vaginal 
(2), bladder (2), bone and soft tissue (1), central 
nervous system (1), gallbladder (1), head and 
neck (1), malignant immunoproliferative disease 
(1) and thyroid (1).

Cancers Diagnosed by Cancer Pathway
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Primary Objective: To evaluate the performance of 
a MCED test for the detection of invasive cancer.

323
Cases for which MCED test detected a cancer signal

244
In whom cancer was diagnosed

MCED, multi-cancer early detection test; NPV, negative predictive value; PPV, positive predictive value. 

Specificity (%)Sensitivity (%) NPV (%)PPV (%)
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Primary Objective: To evaluate the performance of 
a MCED test for the detection of invasive cancer.

Post-test probability for CSD negative
Pre-test probability
Post-test probability for CSD positive

CSD, cancer signal detected; MCED, multi-cancer early detection test. 
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Secondary Objective: To evaluate the performance 
of a MCED test by cancer stage and site.
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Diagnostic Accuracy of Cancer Signal Detected
Cancer Referral Pathways
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GI, gastrointestinal; RDC, rapid diagnostic centre. 
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Cancer Risk Following Cancer Signal Detected Result

Post-test probability for 
CSD negative
Pre-test probability

Post-test probability for 
CSD positive

Gynae

Overall

Lung

Lower GI

RDC

Upper GI

Cancer Referral Pathways

CSD, cancer signal detected, GI, gastrointestinal; RDC, rapid diagnostic centre.  
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Cancer Risk Following Cancer Signal Detected Result
Symptoms
Secondary care referred cancer pre-test probability

CSD, cancer signal detected. 

Post-test probability for 
CSD negative
Pre-test probability

Post-test probability for 
CSD positive
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Post-test probability for 
CSD negative
Pre-test probability

Post-test probability for 
CSD positive

Cancer Risk Following Cancer Signal Detected Result
Symptoms
Primary care pre-referral cancer pre-test probability

CSD, cancer signal detected. 
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Accuracy of Predicted Cancer Signal Origin 
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Concluding Points
22

• Large-scale rapid studies of MCED tests in symptomatic patients are feasible in routine 
clinical practice.

• The current MCED test showed increased sensitivity for cancer detection with increasing 
cancer stage, with variation in accuracy by referral pathway, and for individual symptoms.

• High overall specificity and positive predictive values indicate that if positive, the current 
MCED test could be used to confirm that referred patients should be investigated for cancer.

• Moderate overall sensitivity suggests that a negative result would not currently be sufficient 
to de-escalate referred patients from further investigation, except for the upper GI pathway.

• Many cancers were “off-target” to those inferred by the symptoms that led to referral 
demonstrating the benefit of a Cancer Signal Origin prediction with high accuracy.

22

MCED, multi-cancer early detection test. 
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Implications
23

• Once the algorithm is optimised for NPV in symptomatic patients using our data it should 
have greater utility to inform decisions about cancer investigation.

• Testing symptomatic patients with lower pre-test probabilities for cancer in primary care 
before referral could permit both the use of a positive MCED result to confirm referral was 
indicated and a negative result to reassure about a decision not to refer.

• Large interventional studies of the MCED test are required to ascertain the impact on time to 
diagnosis, stage at diagnosis, and the resources used to achieve that diagnosis as early 
readouts, and on overall survival and mortality in the longer term.

MCED, multi-cancer early detection test; NPV, negative predictive value. 
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