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Abstract 

Consensus among experts regarding the potential advantages of early cancer detection is 

lacking across many cancer types. To address this gap, we assembled a panel of 10 practicing 

oncologists using a modified Delphi method based on RAND/UCLA guidelines. This panel 

evaluated 20 solid tumors, representing over 40 types of cancer identified by the American 

Joint Committee on Cancer (AJCC) and accounting for 80% of total cancer incidence, to 

determine which could benefit from early detection. 

Before the panel meeting, experts provided estimates on the progression rates of various 

cancers and assessed the current curability and potential benefits (improvement in curability) 

of an annual multi-cancer screening blood test. Following the meeting, experts reassessed their 

initial estimations. 

The findings revealed diverse perspectives on the potential benefits of early cancer detection, 

influenced by factors such as cancer stage progression and curability. Cancers deemed to 

progress rapidly and have high curability in early stages (e.g., stomach, eso1phagus, lung, 

urothelial tract, melanoma, ovary, sarcoma, bladder, cervix, breast, colon/rectum, kidney, 

uterus, anus, head and neck) were considered most likely to benefit from a screening blood test. 

Conversely, cancers with rapid progression but lower curability in early stages (e.g., 

liver/intrahepatic bile duct, gallbladder, pancreas) were seen as having moderate potential for 

benefit. 

Cancers characterized by slower progression and high curability regardless of stage (e.g., 

prostate, thyroid) were viewed as having limited potential for benefit from early detection 

strategies. Nevertheless, the panel concluded that most solid tumors, including challenging-to-
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treat ones like pancreatic and liver/bile duct cancers, could still benefit from early-stage 

detection. 

The consensus suggests that a comprehensive screening approach covering a wide range of 

cancers through blood tests holds significant potential to improve patient outcomes. 

Introduction 

Cancer remains a significant health concern, with an estimated 1.9 million new diagnoses 

projected in the United States (US) in 2022, making it the second leading cause of death with 

over 600,000 fatalities in 2020. 

Early detection plays a crucial role in cancer prevention and reducing mortality rates. Screening 

aims to detect cancers or precursors early, thereby improving treatment outcomes. Current 

screening methods include imaging (like digital mammography), serial exams (such as 

colonoscopies), and tissue sampling (like Pap tests), along with individualized serum marker 

tests (such as the prostate-specific antigen [PSA] test). Emerging approaches include blood-

based screening, including multi-cancer tests that can potentially detect multiple cancer types 

simultaneously. (Siegel et al., 2022) 

Screening programs have demonstrated mortality reductions, such as a decrease in breast 

cancer mortality with mammography and a reduction in cervical cancer mortality with 

cytology-based screening according to a US Preventive Services Task Force (USPSTF) meta-

analysis. Similarly, sigmoidoscopy screening has been associated with a decrease in colorectal 

cancer mortality as reported by the International Agency for Research on Cancer (IARC). Early 

detection, as highlighted by studies using Surveillance, Epidemiology and End Results (SEER) 

data, could substantially reduce cancer deaths, especially if cancers can be detected at even 

earlier stages. (Beer, 2020) 

However, not all screening tests lead to reduced mortality. Data from SEER on thyroid, kidney, 

and melanoma cancers show increased diagnosis rates without corresponding increases in 

deaths, suggesting potential overdiagnosis and a lead time bias. (Clarke et al., 2020) 

The effectiveness of early detection varies among cancer types. Screening has been successful 

in cancers like colon and cervical, where precursor lesions are detectable and treatable, but 

remains challenging for cancers like anal, where a significant portion of cases occur in 

individuals without perceived risk factors. (Srivastava et al., 2019) 

Given these complexities, we sought expert insights from oncologists to determine which 

cancer types might benefit most from early detection and to understand the factors driving these 

differences. (Tomassi et al., 2019) 

Methods 

Our panel consisted of 10 experts, a size recommended by the RAND/UCLA Appropriateness 

Method guidelines to ensure diversity and active participation. Experts were selected based on 

their broad and diverse oncology experience, representing various geographic regions and 

practice settings . They had an average of 20 years of clinical practice, encompassing academic, 

community, and combined settings, and represented different  regions and oncology 

subspecialties. 

Expert panelists provided written informed consent and received honoraria for their 

participation.  
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Before the meeting, we developed a comprehensive questionnaire through individual phone 

interviews. This questionnaire aimed to gather expert insights on which cancers may benefit 

most from early detection, particularly through a hypothetical multi-cancer screening blood 

test. Experts assessed each cancer's curability at various stages and its progression rate. They 

also evaluated the risk of overdiagnosis. 

Curability and progression were rated on scales, with experts referring to SEER data for 

guidance. Additionally, experts estimated the potential benefit of an annual screening blood test 

for patients aged 50 years and older, assuming 100% sensitivity and specificity and not 

replacing existing screening tests. They considered both typical and best available care 

standards. 

Experts evaluated curability and progression across stages I to IV for 20 solid organ cancers, 

covering a wide range of cancer types. Subtypes were not considered. Ratings were completed 

before and after a panel meeting, where disagreements were discussed and consensus 

statements were developed. 

The group consensus statements from the second-round ratings were reviewed and approved 

by all experts. 

Results 

Following a group discussion, panelists reached consensus on 99% of the 540 ratings, 

compared to 13% disagreement after the initial ratings. 

Cancer Curability and Progression 

Experts rated the curability of cancers across stages as follows: 

• 85% (n = 17) of cancers were rated as somewhat likely to extremely likely to be cured 

in stage I. 

• 60% (n = 12) in stage II were rated similarly. 

• Only 5% (n = 1) in stage III were considered curable. 

• None were rated as curable in stage IV. 
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Experts estimated the preclinical progression of cancer as provided in Table 2. Prostate and 

thyroid cancers were perceived as the slowest growing, taking about 7 and 5 years, respectively, 

to progress through stage I, 5 years for stage II, and 3 and 4 years, respectively, for stage III. 

On the other hand, esophageal, lung, liver/intrahepatic bile duct, gallbladder, and pancreatic 

cancers were seen as progressing rapidly through stages I to III (1 to 2 years per stage). 

Benefit from Early Detection 

Experts identified three groups of cancers regarding the potential benefit from early detection. 

Cancers that progress quickly and are currently considered curable were seen as benefiting the 

most from early detection, encompassing 75.0% of all rated cancers. These included stomach, 

esophagus, lung, urothelial tract, melanoma, ovary, sarcoma, bladder, cervix, breast, 

colon/rectum, kidney, uterus, anus, and head and neck. Cancers that progress but are less 

curable (liver/intrahepatic bile duct, gallbladder, pancreas) were rated as potentially showing 

some benefit. However, cancers that progress slowly and are curable (prostate, thyroid) were 

not expected to benefit significantly from early detection. 

Typical Treatment versus Best Available Care 

Panelists generally perceived a higher benefit from early detection when best-available care 

was provided compared to typical care, particularly evident in stages II and III  

Table 1 Median (range) rating scores of the likelihood of cancer curability today. 

Cancer Type Stage I Stage II Stage III Stage IV 

Thyroid 9 (8–9) 8 (7–9) 7 (6–9) 5 (1–7) 

Colon/Rectum 9 (8–9) 8 (7–8) 5 (3–6) 1.5 (1–3) 

Kidney 9 (7–9) 8 (6–8) 5 (4–6) 2 (1–2) 

Uterus 9 (8–9) 8 (7–8) 5 (5–7) 1 (1–3) 

Anus 9 (8–9) 8 (6–8) 5 (5–7) 1 (1–3) 

Head and Neck 9 (7–9) 7.5 (6–8) 5 (3–6) 3 (1–5) 

Breast 9 (7–9) 7.5 (6–8) 5.5 (4–6) 1 (1–2) 

Cervix 9 (8–9) 7 (6–8) 5 (4–6) 1 (1–3) 

Melanoma 9 (8–9) 7 (6–8) 4 (3–6) 1.5 (1–8) 

Prostate 8.5 (7–9) 8 (7–9) 5.5 (4–8) 1 (1–5) 

Sarcoma 8 (6–8) 7 (4–7) 4 (2–5) 1 (1–2) 

Ovary 8 (7–9) 7 (5–8) 3 (2–5) 1 (1–3) 

Bladder 8.5 (7–9) 6.5 (6–8) 4 (3–5) 1 (1–2) 

Urothelial Tract 8 (6–9) 5.5 (5–7) 4 (3–5) 1.5 (1–3) 

Lung 7 (6–9) 5 (3–8) 3 (1–5) 1 (1–2) 

Stomach 7 (6–8) 4.5 (2–7) 2 (1–5) 1 (1–1) 

Esophagus 7 (5–8) 4 (3–7) 2 (1–5) 1 (1–1) 

Gallbladder 5 (4–6) 3 (2–5) 2 (1–3) 1 (1–1) 

Liver/Intrahepatic Bile Duct 4 (2–7) 3 (2–7) 1.5 (1–5) 1 (1–1) 

Pancreas 4 (3–7) 2.5 (1–5) 1 (1–3) 1 (1–1) 

 

Table 2 Estimated median (range) number of years for each cancer type to progress from 

one stage to the next. 

Cancer Type Stage I Stage II Stage III 
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Prostate 7 (5–8) 5 (4–6) 3 (2–5) 

Thyroid 5.5 (4–8) 5 (3–7) 4 (2–5) 

Kidney 5 (<1–7) 3 (<1–5) 2 (<1–2) 

Uterus 4 (3–5) 3 (<1–5) 1.5 (<1–3) 

Cervix 4 (<1–5) 2.5 (<1–4) <1 (<1–2) 

Colon/Rectum 3.5 (2–5) 3 (2–5) <1 (<1–2) 

Sarcoma 3.5 (<1–6) 2 (<1–4) <1 (<1–2) 

Breast 3 (2–4) 2 (<1–3) 1.5 (<1–2) 

Melanoma 3 (<1–5) 2 (<1–4) <1 (<1–2) 

Head and Neck 3 (2–6) 2 (<1–4) <1 (<1–2) 

Bladder 3 (2–5) 2 (<1–5) <1 (<1–2) 

Ovary 3 (<1–3) 2 (<1–2) <1 (<1-<1) 

Stomach 3 (2–5) 2 (<1–2) <1 (<1–2) 

Urothelial Tract 3 (2–7) 2 (2–5) <1 (<1–4) 

Anus 3 (2–7) 2 (2–5) <1 (<1–3) 

Esophagus 2.5 (2–5) <1 (<1–2) <1 (<1–2) 

Lung 2 (2–3) <1 (<1–2) <1 (<1-<1) 

Liver/Intrahepatic Bile Duct 2 (<1–3) <1 (<1–2) <1 (<1-<1) 

Gallbladder 2 (<1–3) <1 (<1-<1) <1 (<1-<1) 

Pancreas <1 (<1–2) <1 (<1–2) <1 (<1-<1) 

 

Discussion 

The panel consensus emphasized the potential benefits of early cancer detection across most 

solid tumors, with exceptions noted for prostate and thyroid cancers, which are generally 

associated with good long-term survival rates even when diagnosed early. This aligns with 

existing medical practice and screening recommendations, highlighting the importance of 

tailored screening strategies based on cancer type and individual risk factors. (Rocque et al., 

2018) 

Cancers that were identified as most likely to benefit from early detection were those with rapid 

progression and a high likelihood of curability in earlier stages. These included a range of 

cancers such as anus, bladder, breast, cervix, colon/rectum, esophagus, head and neck, kidney, 

lung, melanoma, ovary, sarcoma, stomach, urothelial tract, and uterus. Notably, many of these 

cancers lack established screening tests, and their curability varies significantly by the stage of 

diagnosis. For instance, ovarian cancer exhibited a high likelihood of curability in stage I but a 

substantially lower likelihood in stage III. This pattern was consistent across several cancers 

without established screening protocols. (Richardson et al., 2018) 

Experts also recognized the potential benefits of early detection for pancreatic, gallbladder, and 

liver/intrahepatic bile duct cancers, albeit to a lesser extent compared to the aforementioned 

cancers. These cancers face challenges in survival outcomes, particularly when diagnosed at 

later stages. Early detection could offer opportunities for improved treatment efficacy, 

especially considering the advancements in treatment options for early-stage cancers over time. 

(Spees et al., 2019) 

Prostate and thyroid cancers were deemed less suitable for early detection screening programs. 

These cancers have shown good long-term survival rates, especially in stages I and II, and 

screening may lead to overdiagnosis and unnecessary interventions. Current screening 
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guidelines and recommendations reflect these considerations, advocating for a balanced 

approach to screening that considers individual risk factors and preferences. (Singhi et al., 

2019) 

The discussion also touched on the importance of providing best-available care alongside early 

detection efforts. Panelists noted that optimal treatment strategies, particularly in stages II and 

III, could significantly enhance the benefits of early detection. However, they acknowledged 

that guideline-concordant care is not always consistently delivered across all cancer types and 

stages, highlighting the need for improvements in healthcare delivery and access to specialized 

care. (Lamartina et al., 2020) 

While discussing the potential benefits of multi-cancer screening blood tests, experts weighed 

the benefits against potential harms such as false positives and increased costs. They recognized 

the value of convenience and accessibility offered by such tests but emphasized the importance 

of maintaining screening specificity to minimize unnecessary interventions and associated 

harms. (Hugosson et al., 2019) 

This study's limitations include its reliance on expert opinion rather than objective data on 

mortality rates from screening tests. The expert panel's composition, primarily from the US, 

may also limit the generalizability of the findings to other regions with different cancer burdens 

and healthcare systems. Further research with a broader expert representation and inclusion of 

granular cancer subtypes could provide additional insights into the complexities of early cancer 

detection strategies. (Shoag et al., 2020) 

Conclusion 

In summary, the panel emphasized the potential for enhancing cancer treatment outcomes by 

detecting cancers earlier. This notion is supported by both clinical trials and real-world 

evidence, which consistently show improved survival rates with early detection. Even for 

challenging cancers like pancreas, liver/intrahepatic bile duct, and gallbladder cancers, early-

stage detection was seen as beneficial. The consensus among the panel members suggests that 

expanding the coverage of cancer types in screening tests would offer substantial advantages 

to patients. 
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