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Executive Summary 

 
Proteomics involves the identification and quantification of all or specific proteins in a biological 
sample, with the purpose of explaining the structure and function of those proteins in an 
organism. Clinical proteomics offers the promise of more precise risk assessment, diagnosis, and 
prognosis of disease. As such, proteomic testing has been proposed for a wide variety of 
applications, including for determining risk of conditions, diagnosing conditions, helping select 
optimal therapies, and determining response to therapies. Because of increased attention to the 
potential of proteomic testing, the Patient-Centered Outcomes Research Institute (PCORI) 
commissioned a narrative review and the development of evidence maps regarding these 
procedures. Evidence maps provide a visual overview of large research areas by indicating the 
research focus and the quantity of existing research as well as gaps in knowledge. This report 
presents, in an evidence map format, the evidence currently supporting approved proteomic tests 
in the United States for cancer and cardiovascular disease, as well as proteomic tests in these 
medical fields that may be available in the near term. 

As part of our process of defining the review search and abstraction protocol, we conducted 
semistructured interviews with a diverse set of participants from key stakeholder groups, as 
identified by PCORI. We invited key informants to represent a range of perspectives (ie, patients 
and patient advocates, clinicians, payers and insurers, and public policymaker representatives) 
and to provide context for the use of proteomic testing in oncology and cardiology. 

Key Points 
• Proteomic testing applications for cancer and cardiovascular disease currently in clinical use 

vary in their approach to identifying and quantifying proteins and to matching them to a 
particular diagnosis, treatment, or prognosis. Global proteomic testing, in vitro diagnostic 
multivariate index assays, and several protein tests are the predominant approaches, with most 
leveraging innovation in mass spectrometry. More than half of proteomic research studies in 
these fields use a form of algorithmic processing to interpret protein biomarkers. 

• There is broad expert consensus on the potential for proteomic testing to be effectively used in 
the diagnosis and treatment of cancer and cardiovascular disease. Although many studies 
focus on the diagnostic accuracy and patient outcome efficacy of proteomic testing for cancer 
and cardiovascular disease, there is limited evidence of proteomic testing applications that are 
likely to be widely adopted in the near future. 

• Researchers face methodological limitations of study designs, disease heterogeneity, and 
inconsistent standards across testing platforms, which constrain the effectiveness of proteomic 
tests in terms of sensitivity and specificity and engender practical challenges for test 
development and deployment. Health care organizations face additional potential challenges 
related to the technical infrastructure and expertise needed to scale and integrate proteomic 
tests into existing clinical workflows. 

• Only a limited number of proteomic testing studies in these fields focus on racial and ethnic 
minorities and the uninsured, validating earlier studies on the underrepresentation of racial 
and ethnic minorities in research on personalized or precision medicine. 
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Between July and September 2020, we reviewed scientific journals and trade industry 
publications (ie, trade industry news articles) that assess innovations and technical advances to 
document the current state of proteomic testing in cardiology and oncology and to identify 
evidence of how proteomic testing impacts patient outcomes. We screened more than 6200 
publications and abstracted 154 peer-reviewed original research articles, 93 peer-reviewed 
reviews and commentaries, and 99 trade industry publications that described clinical outcomes 
related to proteomic testing for oncology and cardiology. We abstracted study and proteomic test 
characteristics from the peer-reviewed original research articles and a broad range of facilitators, 
barriers, forecasts, and emerging applications from the peer-reviewed reviews and commentaries 
and the trade industry publications. We used Peng’s adaptation of the Fryback and Thornbury 
framework as our diagnostic evaluation framework. This framework provided an important, 
hierarchical model with which to classify efficacy data reported in each article included in the 
review. The results of the narrative review are documented in a comprehensive evidence table 
and other visualizations, such as the evidence maps, in this report. 

Our search of the peer-reviewed literature identified 72 studies that used global proteomic 
testing, 37 studies that examined in vitro diagnostic multivariate index assays, and 41 studies that 
sought to identify several proteins in a patient sample to be used collectively as a biomarker for a 
diagnosis, treatment course, or prognosis. In addition, we found 2 studies that employed multiple 
approaches among the described testing applications, as well as 2 additional studies that used 
some other type of approach. Among the articles reviewed, we found that more than half (87 
articles) used some form of algorithmic processing to interpret protein biomarkers, 8 used 
regression analysis or other analytic methods, and 59 did not specify their analytic approach. 

Once we established the types of proteomic testing applications currently in clinical use in the 
areas of cancer and cardiovascular disease, we sought any available evidence evaluating benefits 
and/or harms related to the use of these applications, with specific attention to the types of 
efficacy. Of the 154 eligible peer-reviewed articles related to proteomic testing for cancer and 
cardiology, 63 were studies that compared proteins between patients with disease and without 
disease (ie, healthy). We classified articles in terms of overlapping efficacy outcome categories; 
most articles (73) focused on diagnostic accuracy efficacy, with fewer studies focusing on patient 
outcome (45 articles), therapeutic (16 articles), technical (14 articles), diagnostic thinking (9 
articles), and societal (1 article) efficacy. Our review identified 128 articles that examined 
proteomic tests related to cancer, with approximately half (61) focusing on diagnostic accuracy. 
In comparison, we identified only 26 articles that examined proteomic tests related to 
cardiovascular disease, with about half (12) of those also focusing on diagnostic accuracy. 

In addition to determining the evidence on existing proteomic testing applications, we also 
attempted to determine which applications are currently being evaluated with new research, or 
are otherwise being developed, that we expect may be adopted into clinical care in the next 5 
years. With few exceptions, our review found limited evidence of proteomic testing applications 
that are likely to be widely adopted in the near future. 

Our analysis of reviews and commentaries identified several important barriers that may limit the 
uptake of proteomic tests in clinical settings. For one, study designs and platforms have 
methodological limitations, such as lack of reporting of important demographic information or 
patient clinical indexes, that may have significant implications for protein and disease signatures. 
Moreover, there is variability in the sensitivity and specificity of competing proteomic testing 
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platforms, as well as a lack of standardization in terms of techniques, workflows, and sample 
collection, storage, handling, and profiling among laboratories. These technical issues further 
constrain the effectiveness of proteomic tests in terms of sensitivity and specificity and engender 
practical challenges such as skepticism from clinicians and significant costs associated with test 
development and deployment. As such, proteomic testing may be out of reach for health care 
organizations with limited resources. 

Based on the current state of the evidence base for proteomic testing, we present several 
recommendations for future research. Our review suggests that future research on applications 
for cardiology and oncology could focus on specific levels of Fryback and Thornbury’s 
framework, namely diagnostic thinking, patient outcome, therapeutic, and societal efficacy. The 
review also validates earlier studies on the underrepresentation of racial and ethnic minorities 
and the uninsured in research on personalized or precision medicine. To address this critical gap, 
researchers and their funders should consider prioritizing racial and ethnic minorities in trial 
recruitment, biobanks, and databanks; ensuring controls are appropriately matched in terms of 
race, ethnicity, or ancestry; reporting relevant geographic, cultural, social, environmental, or 
epidemiological risk factors in analyses; and exploring the economic impact and patient 
acceptability of proteomic testing on diverse health care organizations and populations. 

In addition to potential uses of proteomic testing, research should address barriers to clinical 
uptake. Future research could compare patient outcomes between interventions using proteomic 
tests against interventions using current gold standards and explore strategies to integrate novel 
assays into existing clinical workflows. To achieve gains in clinical utility, researchers and 
funders should consider strategic investments in research and bioinformatic infrastructure and 
tools. Future analyses should also combine proteomic data with genomic, epigenomic, 
histopathologic, and transcriptomic data, as well as data from other sources that characterize 
demographic and lifestyle risk factors. Researchers could design studies differently to address 
methodological limitations and develop novel collaborative approaches. For example, 
researchers could leverage larger sets of samples and include geographically and 
demographically diverse patients who may be at risk for disease as study controls rather than 
include healthy controls. Finally, to improve the quality of proteomic research for clinical utility, 
researchers, funders, and laboratories should consider adopting novel collaborative approaches 
and testing standards. To accelerate progress, future proteomic research stakeholders could 
invest in cutting-edge discovery and clinical validation research, develop proteomic research 
infrastructure, train and assemble interdisciplinary research teams, and/or adopt standard 
operating and reporting procedures. 
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Introduction 

Clinical proteomics offers the promise of more precise risk assessment, diagnosis, and prognosis 
of disease. Like its cognate genomics, which seeks to characterize genetic material, proteomics 
involves the identification and quantification of all or specific proteins in a biological sample.1 
The scientific discipline of proteomics seeks to explain both the structure and function of 
proteins in an organism.2 Proteomic tests identify proteins in a patient, which can then be 
matched to a particular diagnosis, treatment plan, or prognosis. Clinically, this can help health 
care providers understand the current or potential disease state of a patient, and it can assist 
providers in making more informed decisions regarding diagnosis and treatment. These clinical 
applications of proteomics are possible due to the methods and tools of bioinformatics. Test 
manufacturers, for example, can now employ laboratory techniques like mass spectrometry or 
immunoassays to characterize proteins in conjunction with large amounts of protein and disease 
data to predict which protein or set of proteins is related to a disease state.3 A small number of 
proteomic tests for cancers are currently on the market, and discovery and early-stage clinical 
research is underway to develop testing for cardiovascular conditions. 

Examples of Clinical Proteomics 

Several examples of proteomic testing illustrate current clinical uses. The VeriStrat test, 
manufactured by Biosdesix, Inc, is a Clinical Laboratory Improvement Amendment (CLIA) 
licensed proteomic treatment management tool for non–small cell lung cancer (NSCLC). 
NSCLC is often treated with epidermal growth factor receptor (EGFR) tyrosine kinase inhibitors 
(TKIs), like gefitinib or erlotinib, though not all patients respond to treatment. Multiple studies 
and a systematic review4-9 have demonstrated VeriStrat’s predictivity of survival in response to 
EGFR TKIs for NSCLC. Another example, the OVA1 test manufactured by Vermillion, Inc, is a 
510(k)-approved proteomic diagnostic tool to help gynecologists determine if patients need 
oncology referrals for diagnostic surgery for a potential ovarian adnexal mass. Several studies10-

13 have demonstrated how the test has high sensitivity1 when compared with clinical 
assessment—the imaging or the measurement of the single protein CA125. However, the test has 
exhibited low specificity (ie, the ability to detect a true lack of malignancy) when compared with 
alternatives, which led the US Food and Drug Administration (FDA) to issue a black box 
warning informing providers that they should use the test only in conjunction with imaging and 
clinical judgment to avoid unnecessary diagnostic surgery.14 

Proteomic testing is also currently being developed for cardiovascular conditions such as 
obesity,15 heart disease,16 and type 2 diabetes.17 For example, Chacko et al15 used an innovative 
mass spectrometry–based approach (ie, surface-enhanced laser desorption/ionization time-of-
flight mass spectrometry) to describe differences in protein expression among individuals who 
received dietary supplements, and Ganz et al16 used an aptamer-based proteomic profiling 
approach to derive and validate a 9-protein risk score for cardiovascular disease outcomes among 
high-risk individuals. Much of this research is still preliminary in nature in that it focuses on 
biomarker discovery, and more work needs to be done to test the predictivity of proteomic 
activity on cardiovascular risk or outcomes in individual medical interventions. 

 
1 High sensitivity in this context means the ability to detect true malignancy. 
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Algorithmic testing2 of protein groups clearly holds promise to personalize medicine to a 
patient’s risk, diagnostic, prognostic, and treatment profile. At least 2 proteomic tests are on the 
market with FDA approval/clearance to aid in diagnosis, as with OVA1 and the Risk of Ovarian 
Malignancy Algorithm (ROMA®) test. Proteomic testing can be a powerful tool to tailor 
medicine to each patient but only if the testing proves accurate; sensitivity (detection of true 
positives) and specificity (detection of true negatives) are important attributes of the tests. 

Aim of the Report 

Given that proteomic testing has been proposed for a wide variety of applications, we sought to 
review the evidence base regarding current proteomic tests. To maintain a feasible literature 
scope for this review, we specifically examined proteomic testing for cardiology and oncology in 
the United States, as research in these 2 fields is more developed than in others. More 
specifically, this report presents the proteomic applications currently in use or potentially 
available over the next 1 to 5 years in cardiology and oncology, summarizes the underlying 
evidence base and identifies evidence gaps, and provides information about potential benefits or 
harms of these technologies for patients and consumers, payers and insurers, purchasers and 
employers, and public policymakers. 
 
 
 
 
  

 
2 An algorithm is “the mathematical process by which various variables are combined into an actionable score. It is 
part of the assay, determines the cutoff, and should be locked down prior to validation.” Once an algorithm is 
“locked,” it should “provide the same result each time the same input is provided.”18  



 

EMERGING TECHNOLOGIES AND THERAPEUTICS REPORT 11 

Methodology Overview 

Key Informant Interviews 

As part of our process in defining the review search and abstraction protocol, we conducted 
interviews with key informants from 4 stakeholder groups as selected by PCORI: patients and 
patient advocates, clinicians, payers and insurers, and public policymaker representatives. We 
sought to interview a total of 6 to 8 representatives from across the identified stakeholder groups 
who have experience and/or expertise related to proteomic testing for cardiovascular disease or 
cancer. The research team worked with PCORI to identify and refine the list of potential 
participants and to establish the distribution of representation across the stakeholder groups. Due 
to the report’s emphasis on proteomic testing in cardiology and oncology and our effort to 
identify potential barriers to uptake in clinical settings, we aimed to have half of the interviewees 
be from the clinician stakeholder group. We also consulted with 3 external subject matter experts 
in proteomics and used their input to refine our methodological approach: 

• Masanori Aikawa, MD, PhD, associate chair and founding director of the Center for 
Interdisciplinary Cardiovascular Sciences at Brigham and Women’s Hospital 

• Karin Rodland, PhD, director of the Precision Medicine Innovation CoLaboratory at 
Pacific Northwest National Laboratory 

• Hanno Steen, PhD, director of the Proteomics Center at Boston Children’s Hospital3In 
addition to suggestions from PCORI and the external subject matter experts, the research 
team identified points of contact from relevant professional organizations (eg, American 
Cancer Society, American Heart Association, The Heart Foundation) to ensure a robust 
list of potential participants. 

We interviewed 6 key informants from the identified stakeholder groups. In addition to one 
participant each from the clinician and public policymaker stakeholder categories, we 
interviewed the following individuals: 

Patient Advocates 

• Susan Strong, PCORI ambassador, PCORI Ambassador Program 

Clinicians 

• Salim Hayek, MD, medical director, Michigan Medicine Frankel Cardiovascular Center 
Clinics 

• Alex Kentsis, MD, PhD, cancer biologist and pediatric oncologist, Memorial Sloan 
Kettering Cancer Center 

Insurers 

• Eugean Jiwanmall, senior research analyst, Independence Blue Cross 

 
3 Dr Steen worked with the team during the development of the work plan to ensure technical accuracy, and 
identified researchers and clinicians in cardiology and oncology who could serve as technical advisors or participate 
in interviews. He also made suggestions for interview participants from the public policymaker stakeholder 
category. Dr Aikawa and Dr Rodland reviewed the project work plan, provided guidance on the development of the 
narrative review and interview protocols, and evaluated the draft report. 
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Through semistructured interviews, these informants contributed detailed information about 
proteomic testing, its current use, and its potential applications in treating cancer and 
cardiovascular disease. We also sought their perspectives on important issues that might be 
raised by proteomic testing, particularly in regulatory, clinical, and systems contexts. 
Additionally, the interviewees provided critical input that helped us refine our search strategies 
and identify proteomic tests in development.4 

Narrative Review 

Search 

We completed a narrative review of peer-reviewed and industry trade publications by searching 
multiple data sources to identify and examine proteomic applications currently in use or 
potentially available over the next 1 to 5 years in cardiology and oncology. We focused our 
search on peer-reviewed original research articles, reviews, and commentaries and on gray 
literature (ie, trade industry news articles) that assess innovations and technical advances to 
establish the evidence of the current state of proteomic testing in cardiology and oncology, as 
well as the evidence of the impacts of proteomic testing on patient outcomes and on other 
stakeholders. We performed searches in the Excerpta Medica database (Embase), PubMed, and 
Nexis Uni.5 

Screening 

The project team screened each abstract against the study inclusion and exclusion criteria. All 
citations that were deemed potentially relevant by at least one reviewer were obtained as full-text 
files and screened against the eligibility criteria.6 

Abstraction 

We created a standardized form with explicit and pilot-tested categorization rules to extract the 
data. For each peer-reviewed research article, we extracted the author and publication year (if 
applicable), inclusion criteria, study setting, disease, characteristics, population, proteomic 
analysis characteristics, and outcome characteristics. For each commentary or review, we 
extracted the author and publication year (if applicable), inclusion criteria, indication, 
barriers/challenges, benefits/opportunities, and future research.7 

We used Peng’s adaptation20 of the Fryback and Thornbury framework19 as our diagnostic 
evaluation framework. This framework provided an important, hierarchical model with which to 
classify efficacy data reported in each article included in the review. While Fryback and 
Thornbury’s original application was for determining the efficacy of diagnostic imaging, Peng 
adapted the framework to genomics- and proteomics-based testing, providing us with a 
foundation for our own application (Figure 1). As with Fryback and Thornbury’s original 
application, efficacy at the lower levels of the hierarchy contribute to efficacy at the higher 
levels.20 

 
4 We provide further details on the key informant interviews in Appendix A. 
5 We detail our search strategies in Appendices B and C. 
6 We describe the methods for our review procedure and inclusion and exclusion criteria in Appendix C. Appendix 
D presents a visualization of our process for identifying and screening the literature, then assessing its eligibility for 
inclusion in the review. 
7 We describe more details of the data extraction process in Appendix C. 
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Figure 1. Application of Fryback and Thornbury Framework to Genomics and Proteomics-Based 

Testinga 

 
a Adapted from Peng.20 

Synthesis 

We selected this diagnostic evaluation framework for use because it provides a way to engage 
with the medical literature in the context of patient preferences and needs as represented in the 
higher levels, in addition to providing a way to evaluate the value of proteomic diagnostic testing 
to clinicians as represented in the lower levels. As such, this framework allows us to 
acknowledge that patients may have different expectations for outcomes than do health care 
providers.21 The lower levels capture provider preferences, such as the reliability and accuracy of 
proteomic testing, as well as whether proteomic testing facilitates the delivery of effective care, 
optimizes resource use, and/or minimizes long-term costs.21 Assuming that patients prefer 
symptom relief, prompt and effective treatment, and improvement in their quality of life,21 by 
including Level 5 (patient outcome efficacy) in our categorization, we were able to identify if the 
literature discusses the benefits of proteomic testing for the patient and determine costs 
associated with proteomic testing.20 Attention to societal efficacy, as represented in Level 6 of 
the framework, also helped us move beyond identifying individual risks and benefits in the 
literature to larger public health questions that policymakers consider as they determine resource 
allocation and implications for health systems.20 This adaptation of the Fryback and Thornbury 
framework thus facilitates understanding of how outcomes from proteomic testing are the result 
of many synergistic decisions, and it assists in identifying “the key constraints to delivering the 
desired patient outcomes while highlighting the value of the diagnostic test.”21 We hypothesized 
that research on the use of proteomic testing diagnosis, monitoring, and prognosis, which map to 
Levels 2, 4, and 5 in the Fryback and Thornbury framework, would be the most useful in 
identifying evidence related to test efficacy and patient outcomes. 
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Overall, our aims were to summarize the underlying evidence base, to identify gaps in that 
evidence base, and to provide critical information about potential benefits or harms of these 
technologies for patients and consumers, payers and insurers, purchasers and employers, and 
public policymakers. 

Visualization 

After completing abstraction, we documented the results of our narrative review in 2 evidence 
maps using the statistical computing software R—one for each area of study (cardiology and 
oncology)—and in a comprehensive evidence table. Evidence maps8 provide a visual overview 
of large research areas by indicating the research focus and the quantity of existing research, as 
well as gaps in knowledge.22 

Data Sources 

The report is based on peer-reviewed academic literature, gray literature, and key informant 
interviews. (Table 1) indicates how our data sources align with the report’s content by noting 
from which sources we gathered information on a general topic. For example, we used 
information from our discussions with key informants to provide context on how proteomic 
testing is used for cancer and cardiovascular disease and to inform the content related to potential 
issues associated with proteomic testing.9 
Table 1. Landscape Review: Data Sources and Report Contenta 

 Technology Context Ongoing 

studies 

Current 

evidence 

Issues 

Peer-reviewed research 

articles  
 

   
Peer-reviewed trials 

 
 

  
 

Peer-reviewed 

reviews/commentaries  
  

  
Industry publications 

  
  

 
Informant interviews  

 
  

 
a Column titles note the type of content that we found in the indicated data source. “Technology” refers to 

the types of technologies relevant to proteomic testing that are mentioned in the reviewed literature. 

“Context” refers to contextualizing information on how proteomic testing is currently used for cancer and 

cardiovascular disease and future applications. If ongoing studies on and current evidence for proteomic 

testing were mentioned in a publication or interview, “Ongoing studies” and “Current evidence” are 

respectively marked. “Issues” refers to any issues raised by proteomic testing, particularly in regulatory, 

clinical, and systems contexts, that were noted in a source. 

 
8 Additional description of the creation of the evidence maps and an evidence table is included in Appendix C. 
9 For more details on the informant interview and narrative review methodologies, see Appendices A through D. 
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Organization of the Report 

Our review of proteomic testing with a focus on cancer and cardiovascular disease returned a 
substantial number of studies (n = 6262). After screening out the ineligible studies, we organized 
the large amount of data by framing and organizing the key questions for the report. 

Description of Proteomic Testing Applications 

1. What proteomic testing applications are currently in clinical use in the areas of cancer 
and cardiovascular disease? 

Evidence for Proteomic Testing 

2. What evidence evaluating benefits and/or harms is available on the use of these 
applications? 

Potential Near-Term Proteomic Testing Applications 

3. What applications are currently being evaluated with new research, or are otherwise 
being developed, that may be adopted into clinical care in the next 5 years? 

Facilitators and Barriers to Testing Uptake 

4a.  What health conditions, health care interventions, or other characteristics of patients, 
care, and systems are being addressed by current and future applications? 

4b. How might these applications positively or negatively influence patients/consumers, 
payers/insurers, purchasers/employers, and policymakers? 

4c. What are the perceived technical and other challenges to a broader adoption of proteomic 
technologies in clinical applications? 

4d. What are the perceived challenges related to the availability, affordability, and uptake of 
cutting-edge technology for health care stakeholders? 

4e. Do health care institutions have sufficient analytic expertise and technical capabilities to 
adopt proteomic testing? 

Efficacy of Proteomic Testing 

5. Where does the evidence for current and future applications fit within Fryback and 
Thornbury’s hierarchical model of efficacy? Specifically, what evidence exists for the 
technical efficacy, diagnostic accuracy efficacy, diagnostic thinking efficacy, therapeutic 
efficacy, patient outcome efficacy, and societal/stakeholder efficacy of proteomic testing? 

Evidence Gaps and Future Research 

6a.  What evidence gaps could be solved by future research? 

6b. What types of future research could mitigate the perceived challenges to a broader 
adoption of proteomic technologies? 
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In addition to presenting our results (n = 154) in the context of these questions, we have 
organized the available evidence in a comprehensive evidence table (Appendix E) that lists key 
characteristics for all included original, peer-reviewed research studies. We stratify the evidence 
related to clinical utility by cancer and cardiovascular disease. Additional articles that describe 
candidate biomarkers and therapeutic targets are provided in Appendix E. We also provide 2 
evidence maps (Figure 2 and Figure 3) to represent the state of proteomic testing for cancer and 
cardiovascular disease, respectively. Clinicians, researchers, policymakers, and funding agencies 
should find these maps useful for understanding the current state of and near-term evidence base 
for proteomic testing in these medical fields. Each evidence map also provides a broad overview 
of proteomic testing in the specified field, which could be useful for many different stakeholders 
with interest in this area. 
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Results 

Description of Proteomic Tests and Applications 

Proteomic testing applications vary widely in their approach to identifying proteins in a patient 
and then matching that protein “fingerprint” to a particular diagnosis, treatment plan, or 
prognosis. The ability to rapidly identify, quantify, and validate protein biomarkers has been 
made possible by recent advances in high-throughput mass spectrometry and algorithmic 
processing. Our review sought to identify the types of proteomic testing applications currently in 
clinical use in the areas of cancer and cardiovascular disease and their strengths and weaknesses. 
Whereas other reviews have focused on the association of clinical outcomes with single protein 
biomarkers that have broad clinical utility and acceptance, our review focuses on 3 types of 
multivariate proteomic tests: global proteomic testing, in vitro diagnostic multivariate index 
assays (IVDMIAs), and several protein tests. 

Global proteomic testing involves identifying most proteins in a particular sample and 
matching that protein fingerprint to a reference fingerprint derived from a patient known to have 
a particular diagnosis, treatment course, or prognosis. This process entails separating (eg, via 
chromatography), quantifying, and identifying all proteins within a sample (eg, via a high-
throughput mass spectrometry approach, like multiple reaction monitoring or matrix-assisted 
laser desorption/ionization imaging mass spectrometry) and subsequently assessing and 
validating differences between samples.23 Relative to targeted proteomic approaches, global 
proteomic testing is a bottom-up approach that is relatively unbiased and systematic (ie, it 
considers a broader range of proteins, as opposed to specific proteins that may be associated with 
particular types of disease or patients).24 This approach has particular utility for biomarker 
discovery or for exploring changes in protein expression related to a particular treatment or 
pathological state.24 Global proteomic testing is not used to target specific proteins related to 
disease processes, as the testing application relies on characterizing the global proteome of a 
diseased sample (Table 2). In our review, we found 72 studies (47% of studies included in our 
review) that used this testing strategy (Table 3). 

Targeted proteomic approaches, like IVDMIAs, and several protein tests rely on a top-down 
approach using identified proteins or signals. Relative to global proteomic tests, these approaches 
are potentially more sensitive and selective.24 That is, some targeted proteomic technologies are 
able to detect low abundant proteins, which may be more difficult to quantify via global or 
discovery-based approaches, and they are able to focus on specific proteins that are hypothesized 
to be associated with particular types of disease or patient outcomes.24 

IVDMIAs involve algorithmically processing data from multiple proteins from a particular 
patient and creating a score to represent the likelihood that the patient has a particular diagnosis, 
treatment course, or prognosis. IVDMIAs are distinct from global proteomic testing in that they 
target specific protein profiles associated with disease risk or outcomes. IVDMIAs also 
characterize a wide range of proteins, but they generate algorithmically derived indexes or scores 
to help a clinician make a decision. These types of tests are susceptible to biases present in data 
used to train and develop algorithms.25 These applications are created to directly help clinical 
decision making but do not provide clinicians direct information about disease processes. 
IVDMIA applications operate as “black boxes,” wherein proprietary algorithms translate 
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proteins into manufacturer-specific indexes or scores that lead clinicians along companion 
decision trees. Their proprietary nature can tie clinicians to specific manufacturers and prevent 
the collection of generalizable knowledge about a patient’s proteome (Table 2). In our review, 
we found 37 studies (24% of studies included in our review) that examined IVDMIAs (Table 3). 

Finally, several protein tests quantify multiple specific proteins in a patient sample, which are 
then used collectively to inform diagnosis, treatment course, or prognosis. Several protein testing 
is a simpler approach relative to IVDMIAs but builds on single protein tests (eg, prostate-
specific antigen [PSA]) by combining protein quantities based on an understanding of the 
underlying biomedical processes of disease. However, it requires very specific protein targeting 
and can miss proteins in a sample if they are low in concentration or not evenly distributed 
within the sample (Table 2). We found 41 studies (27% of studies included in our review) that 
used this approach (Table 3). Two studies used multiple approaches among the testing 
applications described above, and 2 additional studies used some other type of approach 
(Table 3). 
Table 2. Strengths and Weaknesses of Proteomic Testing Applications 

Application Strengths Weaknesses 

Global proteomic testing • Covers most proteins in a sample 

• Simple; no need to target specific 

proteins 

• Imprecise 

• Cannot target specific proteins 

involved in disease 

IVDMIAs • Creates an index or score that can 

sort patients into different 

diagnostic, treatment, or 

prognostic categories 

• Directly contributes to decision 

making 

• Tests are a black box; scores do not 

mean anything apart from the tests 

• Algorithms are often proprietary; 

tests are not easily translated to a 

generic product 

Several protein testing • Relies on multiple proteins 

• Easy to understand; only a few 

proteins are targeted 

• New tests can be more quickly 

developed with new biomedical 

knowledge 

• Requires very specific protein 

targeting; discovery more tightly 

linked to disease processes 

• Easy to miss proteins if they are not 

evenly distributed in tissue 

Abbreviation: IVDMIAs, in vitro diagnostic multivariate index assays. 
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Table 3. Characteristics of Proteomic Technology Applications in Cancer and Cardiology 

 
Cancer 

(n = 128) 

Cardiovascular disease 

(n = 26) 

Total (n = 154) 

Proteomic technologies Count (%) Count (%) Count (%) 

Application       

Global proteomics 61 (48%) 11 (42%) 72 (47%) 

IVDMIAs  33 (26%) 4 (15%) 37 (24%) 

Several protein proteomics 31 (24%) 10 (38%) 41 (27%) 

Other or multiple approaches 3 (2%) 1 (4%) 4 (3%) 

Processing     

 Algorithmic 77 (60%) 10 (38%) 87 (57%) 

 Other (eg, statistical regression) 8 (6%) 0 (4%) 8 (5%) 

Setting 
 

  

Inpatient clinic 19 (15%) 5 (19%) 24 (16%) 

Offsite lab 7 (6%) 1 (4%) 8 (5%) 

Onsite lab 17 (13%) 1 (4%) 18 (12%) 

Outpatient clinic 1 (1%) 1 (4%) 2 (1%) 

Other or unclear 84 (66%) 18 (69%) 102 (66%) 

Abbreviation: IVDMIAs, in vitro diagnostic multivariate index assays. 

In addition to the proteomic testing applications currently in clinical use, we noted when 
algorithmic processing was used by research teams to interpret protein biomarkers. Algorithmic 
processing and machine learning are critical platform components of next-generation 
proteomic testing applications, as they allow for analyses involving a large number of proteins 
and, potentially, other -omics and clinical information. Approximately half (n = 87; 57%) of the 
articles used some form of algorithmic processing to interpret protein biomarkers (Table 3). 

We also sought to identify the settings in which proteomic testing applications are used. Our 
review found relatively few studies that analyzed protein samples within onsite laboratories (n = 
18; 12%) or clinical settings (n = 24; 16%), although proteomic testing applications have broad 
potential for clinical uptake (Table 3). This finding has important implications given the 
specialized spectrometry equipment and personnel expertise needed to process next-generation 
proteomic testing applications. 

We found 72 articles that reported the number of proteins identified by research teams as 
candidate biomarkers; the median number of proteins per test was 5 (range 1-85). We found 20 
articles that reported only the number of spectrometry signals or peaks identified by research 
teams; the median number of peaks was 8 (range 1-404). 
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Proteomic Testing for Cancer 

Our review found broad expert consensus about the potential for proteomic testing to be used to 
rapidly characterize an individual patient’s tumor profile and disease risk, thereby allowing for 
personalized treatment, improved clinical decision making, reduced toxicity, and avoidance of 
unnecessary care and associated costs and harms.26,27 Proteomic technology may shift care 
toward a temporal model in which a patient’s own baseline is used to detect changes in disease 
biomarkers, thereby facilitating early disease diagnosis, routine disease monitoring and 
management, and population-based screening via noninvasive proteomic testing (eg, salivary 
diagnostics).28,29 Regarding potential treatment benefits, proteomic testing may help identify new 
drug targets, formulate combinations of therapeutics based on an individual’s tumor profile, 
predict responses to therapy or radiation, and inform prognosis related to disease severity and 
relapse.30,31 

Proteomic Testing for Cardiovascular Diseases 

Our review identified similar consensus about the potential for proteomic testing to prevent, 
stratify, manage, monitor, and treat cardiovascular disease.29,32 For example, tests based on 
proteins within plasma, atherosclerotic plaques, circulating cells and metabolites, and plasma 
extracellular vesicles may be used to monitor and characterize the severity of local and systemic 
issues following a cardiovascular disease event or be used to differentiate between types of heart 
failure (eg, proteomic testing has been used to distinguish between heart failure with preserved 
ejection fraction versus heart failure with reduced ejection fraction).33-35 
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Evidence 

We reviewed available evidence of the benefits and harms of proteomic applications. More 
specifically, we reviewed the literature to determine what evidence exists on the technical 
efficacy, diagnostic accuracy efficacy, diagnostic thinking efficacy, therapeutic efficacy, patient 
outcome efficacy, and societal/stakeholder efficacy of these applications. Our review found 154 
articles examining clinical outcomes related to proteomic testing for cancer and cardiology 
(Table 4). We found that most studies were conducted in Europe (n = 44), followed closely by 
Asia (n = 51) and North America (n = 37). Most studies (n = 63) compared proteins in patients 
with disease against proteins in healthy patients, which suggests studies focused on identifying 
protein biomarkers that can be used to diagnose new cases of disease. Studies comparing patients 
with distinct stages of disease (n = 47) may be particularly useful in identifying protein 
biomarkers associated with disease severity or response to therapy. We found that the median 
study sample size was 87. 
Table 4. Characteristics of Evidence of Proteomic Testing Applications in Literature 

 Cancer 

(n = 128) 

Cardiovascular disease 

(n = 26) 

Total (n = 154) 

 Count (%) Count (%) Count (%) 

Comparator arm 
   

Patients or samples with disease 40 (31%) 7 (27%) 47 (31%) 

Healthy patients or samples 53 (41%) 10 (38%) 63 (41%) 

No comparator 20 (16%) 4 (15%) 24 (16%) 

Other 15 (12%) 5 (19%) 20 (13%) 

Country or region of study 
   

Europe 35 (27%) 14 (54%) 44 (29%) 

Australia 4 (3%) 0 4 (3%) 

Brazil 2 (2%) 0 2 (1%) 

Asia 47 (37%) 4 (15%) 51 (33%) 

Africa 1 (1%) 0 1 (1%) 

Not specified or unclear 7 (5%) 0 7 (5%) 

Middle East 3 (2%) 0 3 (2%) 

North America 29 (22%) 8 (31%) 37 (24%) 

Special populations  
   

Focus on women 33 (26%) 0 33 (22%) 

Focus on racial and ethnic minorities 0 0 0 

Focus on uninsured individuals 0 0 0 



 

EMERGING TECHNOLOGIES AND THERAPEUTICS REPORT 22 

Our review found that most studies focused on diagnostic accuracy efficacy or diagnostic 
thinking efficacy (n = 82, with fewer studies focusing on patient (n = 45 and therapeutic (n = 16) 
outcome efficacy (Table 5). 

These findings are consistent with prior reviews, which suggest proteomic testing is still largely 
focused on emerging protein biomarkers for diagnostic or prognostic purposes.36,37 Once next-
generation proteomic testing gains broader clinical acceptance, we may expect to see studies 
examining clinical outcomes associated with proteomic testing–assisted diagnoses or treatment. 
Table 5. Outcome Efficacy Type by Diseasea 

 Cancer 

(n = 128) 

Cardiovascular 

disease (n = 26) 

Total (n = 154) 

 Count (%) Count (%) Count (%) 

Outcome efficacy type 
   

Technical efficacy 12 (9%) 2 (8%) 14 (9%) 

Diagnostic accuracy efficacy 61 (48%) 12 (46%) 73 (47%) 

Diagnostic thinking efficacy 8 (6%) 1 (4%) 9 (6%) 

Therapeutic efficacy 16 (13%) 0 16 (10%) 

Patient outcome efficacy 35 (28%) 10 (38%) 45 (29%) 

Societal efficacy  1 (1%) 0 1 (1%) 

Other efficacy 0 2 (8%) 2 (1%) 

Serious adverse events 0 0 0 

a Several articles examined multiple types of outcome efficacy. Accordingly, outcome efficacy types are not 

mutually exclusive. 
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Proteomic Testing for Cancer 

Our review identified 128 articles that examined proteomic tests related to cancer (Table 6). The 
largest share of tests focused on digestive (n = 39), reproductive (n = 38), respiratory (n = 26), 
and endocrine (n = 9) cancer, and tests were spread equally between metastatic (n = 42) and 
nonmetastatic (n = 23) cancer. 
Table 6. Proteomic Tests by Cancer Disease Subtype and Cancer Stage 

Cancer subtype Count (n = 128) 

Digestive 39 (30%) 

Endocrine  9 (7%) 

Integumentary  3 (2%) 

Lymphatic  7 (4%) 

Nervous  1 (1%) 

Other 2 (2%) 

Reproductive  38 (20%) 

Respiratory 26 (20%) 

Urinary 3 (2%) 

 
Cancer stage  

Advanced/metastatic 42 (33%) 

Both early-stage and advanced 31 (24%) 

Early-stage/nonmetastatic 23 (18%) 

Unclear 32 (25%) 

 
The vast majority of published studies were related to cancer, most of which focused on 
diagnostic accuracy (n = 61; Figure 2). These studies demonstrated positive benefit in terms of 
their utility in discerning disease status or severity. In many cases, proteomic tests were shown to 
demonstrate greater sensitivity and specificity than did conventional diagnostic approaches. 
However, there appeared to be limited evidence on how these tests ultimately influence clinical 
practice or patient outcomes. 
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Figure 2. Evidence Map for Proteomic Testing Related to Cancer (n = 128)a 

a Shapes with crosses indicate the study was missing information on the sample size. Markers are randomly 

positioned within each cell 
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Proteomic Testing for Cardiovascular Diseases 

Our review identified 26 articles examining proteomic tests related to cardiovascular disease. 
The largest shares of these tests focused on heart failure (n = 6) and general cardiovascular 
disease (n = 5), and tests were spread equally between new (n = 9) and recurring (n = 10) 
cardiovascular disease (Table 7). 
Table 7. Proteomic Tests by Cardiovascular Disease Subtype and Recurrence Status 

Cardiovascular disease subtype Count (%; n = 26) 

General cardiovascular disease 5 (19%) 

Heart failure 6 (23%) 

Myocardial infarction 1 (4%) 

Multiple 1 (4%) 

Other 10 (38%) 

Cardiomyopathy 1 (4%) 

Stroke 2 (8%) 

Cardiovascular disease recurrence 

New disease 9 (35%) 

Recurring disease 10 (38%) 

Unclear 7 (27%) 

As with cancer, our findings suggest the vast majority of published studies related to 
cardiovascular disease demonstrate benefits in terms of their utility in discerning disease status 
or severity, particularly for diagnostic accuracy (n = 12; Figure 3). In many cases, proteomic 
tests were shown to demonstrate greater sensitivity and specificity than did conventional 
diagnostic approaches. 
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Figure 3. Evidence Map for Proteomic Testing Related to Cardiovascular Disease (n = 26)a 

 
a Markers are randomly positioned within each cell. Regarding cardiovascular disease type, “Other” refers to 

studies that addressed another subindication within cardiovascular disease, and “Multiple” refers to studies 

that addressed more than one subindication within cardiovascular disease. 



 

EMERGING TECHNOLOGIES AND THERAPEUTICS REPORT 27 

Potential Near-Term Applications 

In addition to assessing the evidence on existing proteomic testing applications, we also 
attempted to determine which applications, if any, are currently being evaluated with new 
research or are otherwise being developed that may be adopted into clinical care in the next 5 
years. Our review suggests that, in addition to the 154 studies included in our review that 
demonstrate clinical utility, an additional 1200 studies propose novel protein biomarkers and 
promising candidate biomarkers with adequate sensitivity and specificity.10 However, our review 
found only 17 studies that evaluated commercially available proteomic tests in terms of 
improved disease diagnosis, prognosis, and prediction relative to existing standards of clinical 
practice (eg, conventional immunoassays or diagnostic imaging). Of those, 14 studies focused on 
VeriStrat, a proteomic test for non–small cell lung cancer. The remaining 3 focused on 
Biodesix’s BDX008, Integrated Diagnostic’s Xpresys Lung 2 (acquired in 2018 by Biodesix), 
and Provista’s Videssa Breast. Accordingly, our review found limited evidence of proteomic 
testing applications that are likely to be widely adopted in the near future. Although a variety of 
single protein markers have received FDA approval, relatively few can be classified as next-
generation proteomic testing applications. Examples of FDA-cleared/approved and promising 
commercially available proteomic testing application are provided in Table 8.11 In addition, 
clinical coverage policies from major insurers, like Aetna, Cigna, and Blue Cross Blue Shield 
affiliates, indicate that proteomic testing applications are still largely considered experimental or 
investigational, with 2 exceptions (ie, for some insurers, VeriStrat meets the standard for medical 
necessity for advanced non–small cell lung cancer and OVA1 meets the standard for medical 
necessity for ovarian cancer).38-40 
 

 

 

 

 

  

 
10 See Appendix E for additional details on the list of novel protein biomarkers and promising candidate 
biomarkers. 
11 We identified relatively few tests with FDA approval during the review; however, we do note that FDA approval 
is not required to employ proteomic testing, though laboratories performing any protein testing are required to 
have a CLIA Certificate of Waiver to ensure testing standards.38  
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Table 8. FDA-Cleared/-Approved and Commercially Available Proteomic Testing Applicationsa,b 

FDA-cleared/approved proteomic testing applications 

Test Indication 

OVA1b; IVDMIA) Ovarian cancer 

Ovarian Malignancy Risk (ROMA®; IVDMIA) Ovarian cancer 

 

Commercially available proteomic testing applications, not yet FDA-cleared/-approved 

Test Potential Indication 

VeriStrat Non–small cell lung cancer 

Xpresys Lung 2 Non–small cell lung cancer 

IMMray™ PanCan-d  Pancreatic cancer 

BDX-XL2 Lung cancer 

Nodify XL2 Lung cancer 

ProMark Proteomic Prognostic Test Prostate cancer 

4Kscore Prostate cancer 

OvaCheck Ovarian cancer 

Olink Proteomics CVD II and CVD III Cardiovascular disease 

Prevencio HART  Peripheral artery disease 

GPS Cancer Non–small cell lung cancer 

a The table lists examples of FDA-cleared/approved and commercially available proteomic testing 

applications that are not yet FDA-cleared/-approved, but are conducted in a CLIA-certified laboratory, and 

the indication for which the test would be used. As noted, major insurers largely consider these applications 

to be experimental or investigational in their clinical coverage policies with few exceptions. Although payers 

may label applications that are not yet FDA-cleared/-approved as investigational, they are still available 

commercially. 

b In 2011, the FDA issued a black box safety warning regarding OVA1: “The OVA1™ Test should not be used 

without an independent clinical/radiological evaluation and is not intended to be a screening test or to 

determine whether a patient should proceed to surgery. Incorrect use of the OVA1™ Test carries the risk of 

unnecessary testing, surgery, and/or delayed diagnosis.”14 

A review of industry trade articles supports our findings in the peer-reviewed literature—
although there are at least 13 potentially promising commercial tests (Table 8), there is limited 
evidence of the near-term broad adoption of new proteomic testing applications. We identified 
99 industry trade articles published within the past 24 months (June 1, 2018, to June 1, 2020) 
related to proteomic testing in cardiology and oncology. Of these, 68 articles focused on market 
forecasts. Although projections vary, recent forecasts suggest the global proteomic market is 
expected to grow significantly in coming years to $24 billion by 2024 and $27 billion by 
2026.41,42 These projections are attributed to recent technological advances in mass spectrometry 
and the potential for proteomic testing to respond to growing health care needs, including 
chronic disease management, early-stage disease monitoring and prognosis, detection of 
infectious disease outbreaks, and personalized medicine.41,42 Of the 28 trade industry articles 
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related to specific tests or platforms, several were related to existing proteomic testing 
applications, like Biodesix’s VeriStrat, or emerging tests and platforms from MRM Proteomics 
(eg, an article describing a tool for predicting therapeutic response based on patient tumor 
registry information), Prevencio, Inc (eg, an article about an artificial intelligence-based tool for 
diagnosing peripheral artery disease), and Seer (eg, an article about a novel liquid biopsy 
platform that includes algorithmic processing).43-45 

Synthesis of Key Informant Observations 

Our interviews with key informants provided context for the near future of proteomic testing in 
cardiology and oncology and the lack of evidence in the literature for forthcoming tests. In line 
with what we found in the industry trade publications, one informant anticipated significantly 
more mass spectrometry markers will be deployed in the next 5 years for proteomic testing in 
general, of which most will be protein markers. In this informant’s view, the expectation within 
the field of proteomics is that single protein markers will dominate development efforts because 
they are directly connected to the disease. With that type of connection, clinicians should be able 
to use tests to identify patients who are most at risk of disease progression and negative disease 
outcomes. Another informant shared that cardiology could use more early detection markers to 
facilitate a better selection of therapies, as existing capabilities do not provide adequate risk 
assessments for myocardial infarction and stroke. Yet another informant discussed the possibility 
of advancements in blood plasma analysis, urine and spinal fluid analysis, and tissue analysis 
over the next 5 years. However, these advancements are expected to occur within research 
studies, which might have long-term impacts on testing deployment but are unlikely to lead to 
approved and available testing within the next 5 years. Another key informant noted that a 
substantial amount of preclinical research on proteomic biomarkers is occurring, but that 
research has not yet moved into clinical practice. Moreover, clinical trials are not reporting 
efficacy for these tests. When considering the 2 fields, informants asserted that near-term 
developments were much more likely in oncology than cardiology due to the heterogeneity of 
cardiovascular diseases. Nevertheless, this heterogeneity does not deter scientists from pursuing 
discoveries in proteomic testing for cardiology; one informant detailed research on tests that 
would differentiate thrombotic versus nonthrombotic myocardial infarction and on health 
surveillance markers that would allow monitoring a patient after heart failure or after heart 
transplantation. The general sense from informants was that proteomics was on the precipice of 
significant developments, as found in our review of the gray literature, though widespread 
clinical use of proteomic tests was further out than 5 years. 
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Facilitators and Barriers to Testing Uptake 

Our review identified several important technical, methodological, and practical barriers that 
may limit the uptake of proteomic tests in clinical settings. First, many proteomic studies have 
important technical limitations related to disease heterogeneity that constrain the efficacy of 
proteomic tests in terms of sensitivity and specificity. The magnitude of the challenge posed by 
these barriers is significant but may be addressed through continued technological improvements 
in sample preparation, mass spectrometry, and validation technologies. For example, abundant 
proteins may mask or make it difficult to detect rare proteins associated with disease, particularly 
early-stage disease.26,46 Proteomic testing is also vulnerable to biological variability in terms of 
blood biomarker concentration and tumor heterogeneity, and digested protein fragments may 
match multiple proteins, which may trigger false positives.37,46,47 Other technical challenges may 
be addressed through more robust study designs. For example, proteins may be surrogates for 
risk factors, not diagnostic of a particular disease, and may therefore have limited utility in 
populations at low risk for a particular disease.48 Accordingly, studies that account for risk 
factors and include diverse populations may be especially informative.28,29,49 

In addition to technical issues, there are a variety of methodological challenges. For example, 
given the focus on biomarker discovery, many studies tend to lack a narrowly focused clinically 
motivated research question, and studies are typically conducted in small cross-sectional 
samples.28,49-51 Many studies do not report important demographic information or patient clinical 
indexes, which may have significant implications for protein and disease signatures.52 In 
particular, the dearth of demographic data makes it difficult to determine if the results are 
generalizable to less-represented populations. Many challenges are related to proteomic testing 
platforms themselves—that is, there is variation in the sensitivity and specificity of competing 
platforms, and there is a lack of standardization in terms of techniques, workflows, and sample 
collection, storage, handling, and profiling between laboratories, all of which are important given 
the uniquely sensitive nature of proteins.46,49,51,53 These challenges were also cited by our key 
informants in discussions about barriers to development and uptake. Some of these issues could 
be addressed through improved coordination between research funders, laboratories, and 
researchers and reporting standards for journals and trials. 

Finally, there are several practical challenges related to the acceptability and cost of proteomic 
testing applications. Our review suggests clinical proteomics may be perceived skeptically 
among clinicians given high expectations and the limited number of biomarker candidates that 
have been successful, particularly in fields outside oncology.54 Proteomic testing may be out of 
reach for health care organizations with limited resources—that is, it requires expertise, 
specialized staff, and technology related to bioinformatics, computational biology, next-
generation mass spectrometry, testing platforms, and complex bioinformatic algorithms.46,55 For 
example, studies may require robotic systems to standardize sample preparation and multiple 
mass spectrometry instruments, which may be out of reach for most institutions. The significant 
costs associated with both the development and adoption of proteomic testing in clinical settings 
were also raised during informant interviews. In particular, one informant noted how the 
intersection of the funding landscape and the length of development time has posed challenges 
for getting the necessary support for development and trials. However, mass spectrometry–based 
multiple reaction monitoring (MRM) tests are already used in clinical settings and multiple 



 

EMERGING TECHNOLOGIES AND THERAPEUTICS REPORT 31 

CLIA-approved tests are used for diagnostic purposes.56 Although our review identified few 
studies examining the cost or acceptability of proteomic tests, these issues were frequently 
highlighted as potential challenges in reviews and expert commentaries. 

These types of technical and practical barriers to clinical adoption are similar to those that are 
experienced in multiomic testing (eg, genomics, epigenomics, transcriptomics). Clinicians often 
lack the knowledge, access to data, and resources to use multiomic data in regular clinical care.57 
Further, multiomic testing is often not easily integrated into clinical practice, as changes in 
clinical decisions from a particular test or result are not obvious. Surveys of physicians indicate a 
range of experiences and confidence in the adoption of genetic medicine into clinical practice. In 
a survey of 285 physicians who work at institutions funded by IGNITE (Implementing 
GeNomics In pracTicE),12 most participants stated that genetic testing was useful, but that it 
would not change their ability to care for patients.58 Physicians at sites focused on disease risk 
genetics also did not feel the information would change their care.58 In contrast, most physicians 
involved in pharmacogenetic programs reported that genetic testing would change their ability to 
care for patients.58 And, like proteomic testing, cost acts as a barrier to physician uptake, as there 
is often a lack of reimbursement for testing by payers.57,59 

 

  

 
12 IGNITE is the genomic medicine implementation initiative developed by the National Institutes of Health. 
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Efficacy of Proteomic Testing 

Our review found that most articles related to proteomic testing applications in cancer and 
cardiovascular disease focused on diagnosing accuracy efficacy (n = 73), or level 2 on Peng’s20 
adaptation of Fryback and Thornbury’s framework for genomics- and proteomics-based testing 
(Figure 4). Based on our review, clinical proteomic research in cardiology and oncology focuses 
on the reliability and accuracy of proteomic testing, which has important implications for its 
ability to facilitate appropriate diagnosis, prognosis, and delivery of effective care. A sizable 
share of articles addressed patient outcome efficacy (ie, level 5 of the framework), including 
studies examining the utility of proteomic tests in predicting survival or disease recurrence. Of 
the 45 articles that addressed patient outcome efficacy, 10 were trials with clinical end points 
related to cancer (eg, disease-free survival, recurrence) and 1 was a trial with clinical end points 
related to cardiovascular disease (eg, cardiovascular events, heart failure, mortality). Only one 
article60 addressed societal efficacy, as represented in level 6 of the framework; it found that use 
of a proteomic test (VeriStrat) for treatment selection increased survival and decreased drug 
acquisition, surveillance, and administrative costs. These findings suggest that studies of 
proteomic testing applications in cardiology and oncology are still relatively nascent. 
Figure 4. Application of Fryback and Thornbury Framework to Genomics and Proteomics-Based 

Testing With Article Countsa 

 
a Several articles examined multiple types of outcome efficacy. Accordingly, outcome efficacy types are not 

mutually exclusive. Due to this overlap, percentages may not add up to 100%. 

  

Level 6: Societal efficacy—Cost-effectiveness of 
test as measured from societal perspective 

Level 5: Patient outcome efficacy—Number of 
deaths prevented or change in quality of life

Level 4: Therapeutic efficacy—Percentage of 
time that therapy planned before diagnostic is 

altered by results 

Level 3: Diagnostic thinking efficacy—
Estimated probability of diagnostic before 

versus after results

Level 2: Diagnostic accuracy efficacy—
Sensitivity, specificity, and other measures

Level 1: Technical efficacy—Reliability of 
proteomics technology 

Number of articles 

(%) 

n = 1 (1%) 

n = 45 (29%) 

n = 16 (10%) 

n = 9 (6%) 

 

n = 73 (47%) 

n = 14 (9%) 
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Proteomic Testing for Cancer 

Of the 128 articles related to cancer, 111 demonstrated positive clinical utility (ie, the test had 
greater sensitivity or specificity compared with alternative approaches or was able to predict 
disease diagnosis, prognosis, patient outcomes, or response to therapy). Although the degree of 
utility varied, particularly when compared with conventional diagnostic or prognostic 
approaches, these findings highlight the clinical potential of proteomic testing in cancer. Most 
articles included in our review focused on diagnostic accuracy, followed closely by articles 
examining the utility of proteomic testing applications in terms of patient outcomes. Only one 
article related to cancer addressed societal, population-level, or health care system benefits. 

Proteomic Testing for Cardiovascular Diseases 

Similarly, of the 26 articles related to cardiology, 18 demonstrated positive clinical utility. As 
with cancer, the degree of utility varied, particularly when compared with conventional 
diagnostic or prognostic approaches. Most articles related to cardiology focused on diagnostic 
accuracy (n = 12) or patient outcome efficacy (n = 10). No articles related to cardiology 
addressed societal, population-level, or health care system benefits. 
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Evidence Gaps and Future Research 

Our review suggests that there are several gaps in the evidence base for proteomic testing for 
cancer and cardiovascular disease (Table 9). To address those gaps, future research on 
proteomic testing applications for cardiology and oncology may benefit from focusing on higher 
levels of the Fryback and Thornbury framework, such as diagnostic thinking, patient outcome, 
therapeutic, and societal efficacy, in addition to existing cutting-edge research on biomarker 
discovery. Accordingly, proteomic researchers and funders might consider shifting toward 
research on clinical utility and validation, particularly for innovative clinical uses, and 
investments in critical research infrastructure, like comprehensive biobanking and bioinformatic 
infrastructure (Table 9). 
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Table 9. Overview of Evidence Gaps and Future Research in Proteomic Testing for Cancer and 

Cardiovascular Diseasea 

 Evidence gaps Future research 

Clinical utility 

and uptake 

• Validate proteomic tests in clinical 

contexts. 

• Establish the accuracy of 

commercially available platforms. 

• Focus on racial and ethnic 

minorities and the uninsured. 

• Compare patient outcomes between interventions 

using proteomic tests against interventions using 

existing gold standards. 

• Evaluate the cost-effectiveness of novel assays. 

• Explore strategies to integrate novel assays into 

existing clinical workflows. 

• Examine the utility of noninvasive sampling 

techniques to avoid unnecessary treatments. 

• Prioritize racial and ethnic minorities in trial 

recruitment, biobanks, and databanks. 

• Ensure controls are appropriately matched in terms 

of race, ethnicity, or ancestry. 

• Report relevant geographic, cultural, social, 

environmental, or epidemiological risk factors in 

analyses. 

• Explore economic impact and patient acceptability of 

proteomic testing in diverse health care 

organizations and populations. 

Infrastructure 

investments 

• Invest strategically in research, 

bioinformatic, and -omics 

infrastructure and tools. 

• Adopt novel collaborative 

approaches and testing standards. 

• Develop and validate risk stratification software that 

integrates imaging, -omics data, and pulmonary 

function tests. 

• Combine proteomic data with genomic, epigenomic, 

histopathologic, and transcriptomic data, as well as 

other data sources. 

• Leverage larger samples, prospective cohorts and 

therapeutic trials, and longitudinal designs, and 

include geographically and demographically diverse 

patients. 

• Train and assemble interdisciplinary research teams 

that collaborate with diagnostic and pharmaceutical 

companies. 

• Encourage standard operating procedures, quality 

assurance and control, and test validation methods. 

• Standardize reporting of candidate biomarkers, 

methods, quality control, and workflow procedures. 

a The table lists perceived needs for research on proteomic testing for cancer and cardiovascular disease 

based on evidence gaps in the literature. It also offers potential research topics that could help address the 

identified gaps. 
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Future Research on Clinical Utility and Uptake 

We evaluated clinical utility and efficacy in terms of potential benefits for patients, clinicians, 
health care organizations, and other stakeholders regarding disease detection, diagnosis, 
prognosis, and treatment. Per Peng’s20 adaptation of Fryback and Thornbury’s19 framework, we 
sought to understand whether novel proteomic tests were perceived by researchers as being 
beneficial or superior to conventional diagnostic and therapeutic tests in terms of technical, 
diagnostic accuracy, diagnostic thinking, patient outcome, therapeutic, and societal efficacy. 
Although our review found evidence that supports the utility of proteomic testing in improving 
the accuracy of disease diagnosis, there remain important evidence gaps about the direct link 
between proteomic testing and improvements in patient outcomes and broader issues, like the 
potential for proteomics to be incorporated into routine clinical practice. 

The limited number of studies focused on racial and ethnic minorities and the uninsured are 
consistent with earlier studies on the underrepresentation of racial and ethnic minorities in 
research on -omics and personalized medicine.61-63 To address this critical gap in proteomics and 
-omics more broadly, researchers and their funders might consider prioritizing racial and ethnic 
minorities in trial recruitment, biobanks, and databanks; ensuring controls are appropriately 
matched in terms of race, ethnicity, or ancestry; reporting relevant geographic, cultural, social, 
environmental, or epidemiological risk factors in analyses; and exploring the economic impact 
and patient acceptability of proteomic testing in diverse health care organizations and 
populations. 8, 61-64 

Based on our analysis of reviews and expert commentaries, there is particular interest among 
researchers in validating proteomic tests in clinical contexts and establishing the accuracy of 
commercially available platforms for the purpose of distinguishing between disease subtypes, 
determining disease aggressiveness and severity, and predicting patient response to treatment, 
particularly in cases of drug or radiation resistance.53,65,66 Research should also address barriers 
to clinical uptake and explore strategies to integrate novel assays into existing clinical 
workflows. For example, future research might assess whether novel proteomic tests improve 
patient outcomes when compared to existing diagnostic and therapeutic tests .46,53,67 Research 
funders interested in population health outcomes may be particularly interested in studies that 
examine the utility of noninvasive sampling techniques that could be used for preventive 
screening and prognostic biomarkers to avoid unnecessary treatment for patients with low-risk 
tumors or to appropriately stratify/classify patients.28,29 

Future Research Infrastructure Investments to Accelerate Progress 

To achieve these gains in clinical utility, researchers and funders might consider strategic 
investments in research, bioinformatic, and -omics infrastructure and tools. For example, future 
research could develop and validate risk stratification software that integrates imaging, -omics 
data, and pulmonary function tests to provide more comprehensive information about early 
diagnosis, disease susceptibility, staging, disease monitoring, and personalized treatment.32,68 
Future analyses might also combine proteomic data with genomic, epigenomic, histopathologic, 
and transcriptomic data, as well as data from clinical imaging, electronic health records, 
smartphones and personal monitors, and other data sources that characterize demographic and 
lifestyle risk factors.30,69,70 For example, a recent funding opportunity announcement from the 
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National Institutes of Health (PAR-19-377: Omics-Guided Biobehavioral Interventions for 
Improved Health Outcomes: A Step Forward in Translation) encourages studies that integrate -
omics data to inform biobehavioral interventions. Algorithmic and machine learning approaches 
will be key to processing these distinct and large volumes of data.29,30,68 Researchers could 
design studies differently to address methodological limitations and develop novel collaborative 
approaches. For example, researchers could leverage larger sets of samples and include 
geographically and demographically diverse patients who may be at risk for disease as study 
controls rather than include healthy controls.28,29,48,49,56 

Finally, to improve the quality of proteomic research for clinical utility, researchers, funders, and 
laboratories might consider adopting novel collaborative approaches and testing standards. To 
accelerate progress, future -omics research endeavors could train and assemble research teams 
that include bioinformatic specialists, clinicians, data science researchers, and researchers with 
expertise in proteomics, as well as collaboration between diagnostic and pharmaceutical 
companies.49,69,71 Funders, regulators, and laboratories might consider encouraging standard 
operating procedures and quality assurance and control, and focus on test validation methods 
with appropriate study governance.37,56,72 Similarly, investigators could be encouraged to report 
candidate biomarkers, methods, quality control, and workflow procedures in a more standardized 
manner.46,47,73,74 
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Conclusion 

The promise of more precise risk assessment, diagnosis, and prognosis of disease has created 
significant interest in clinical proteomics and its current and future capabilities. To address that 
interest, this report has provided a comprehensive overview of the existing evidence base, as well 
as knowledge gaps, for current and near-term proteomic testing applications for cancer and 
cardiovascular disease. 

Our review found that most studies related to proteomic testing applications in cancer and 
cardiovascular disease focused on diagnostic accuracy efficacy and patient outcome efficacy. 
Our findings suggest proteomic testing shows promise for improving disease diagnosis and 
prognosis, and the delivery of effective care. Regarding innovative use cases, proteomic testing 
may be particularly useful for early disease diagnosis, routine disease monitoring and 
management, population-based screening via noninvasive proteomic testing, identification of 
new drug targets, identification of therapeutics based on an individual’s tumor profile, prediction 
of patient responses to therapy or radiation, and prediction of patient prognosis related to disease 
severity and relapse. 

Our analysis identified several barriers that may limit the uptake of proteomic tests in clinical 
settings. For one, study designs and platforms have methodological limitations, such as lack of 
reporting of important demographic information or patient clinical indexes that may have 
significant implications for protein and disease signatures. Moreover, there is variability in the 
sensitivity and specificity of competing proteomic testing platforms, as well as a lack of 
standardization in terms of techniques, workflows, and sample collection, storage, handling, and 
profiling between laboratories. These technical issues further constrain the effectiveness of 
proteomic tests in terms of sensitivity and specificity, and they engender practical challenges 
such as the significant costs associated with test development and deployment and skepticism 
from clinicians. Consequently, proteomic testing may be out of reach for health care 
organizations with limited resources. Our analysis also validates earlier work on the 
underrepresentation of racial and ethnic minorities in research on personalized or precision 
medicine. 

Based on the evidence presented, we have offered several suggestions for future research topics 
on proteomic testing applications for cardiology and oncology that could focus on diagnostic 
thinking, patient outcome, therapeutic, and societal efficacy, as defined in Peng’s adaptation of 
the Fryback and Thornbury framework. For example, proteomic research stakeholders could 
invest in cutting-edge discovery and clinical validation research, develop proteomic research 
infrastructure, train and assemble interdisciplinary research teams, and/or adopt standard 
operating and reporting procedures to accelerate progress in development and clinical uptake. 
Researchers and their funders might also consider a range of efforts to prioritize racial and ethnic 
minorities in study design, execution, and reporting. Finally, to improve the quality of proteomic 
research for clinical utility, researchers, funders, and laboratories might consider adopting novel 
collaborative approaches and testing standards. In addition to framing research on proteomic 
testing, this analysis can serve as a foundation for pursuing specific research questions about the 
state of proteomic testing that could be addressed in more targeted future syntheses. 
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Appendix A. Stakeholder and Key Informant Interviews 

Interviews 

We conducted key informant interviews to gather detailed information about proteomics in 
general and current proteomic tests in cardiology and oncology from a variety of perspectives. 
The purpose of the interviews was to collect perspectives from patients and patient advocates, 
clinicians, payers and insurers, and public policymaker representatives. The goal was to ensure 
that perspectives of different stakeholders had been considered and were reflected in the research 
approach. Our application to RAND’s Human Subjects Protection Committee (HSPC: 2020-
0461) was initially approved for exempt status on June 3, 2020, and reapproved with amendment 
(HSPC: 2020-0461-AM01) to allow for the possibility of audio recording on July 1, 2020. 

Recruitment 

We developed a list of key informants and organizations in consultation with PCORI and the 
expert advisors working with the research team, in addition to our own efforts to identify 
members of the selected stakeholder groups. Due to the scope of the project, we prioritized 
contacting a few potential informants in each stakeholder category in the initial phase. We 
emailed invitations to the identified individuals and organizations soliciting their participation in 
interviews. These emails included a 2-paragraph English-language lay description of the project. 
We informed individuals that we were inviting them to participate in the project because of their 
experience with and/or expertise in proteomic testing (as a patient or patient advocate, clinician, 
payer or insurer, or public policymaker representative, depending on the interviewee), and asked 
if they would be interested in participating. If they were unavailable, we asked them to 
recommend for participation other experts with relevant experience. When contacting 
organizations, we first emailed a listed point-of-contact to request assistance in identifying 
members of the organization who might be interested in participating based on their experience 
and expertise and the project description. If we could not reach a key informant or the informant 
declined to participate, we returned to our list to identify an alternate participant for the next 
phase of invitations. 

We initially identified 29 potential interviewees, of whom we contacted 15: 7 clinicians, 1 
patient and patient advocate, 2 payers/insurers, and 5 public policymaker representatives. Among 
those we contacted, 3 clinicians, 1 patient advocate, 1 payer/insurer, and 1 public policymaker 
representative participated. 

Procedure 

We conducted the semistructured interviews using Microsoft Teams software, allowing for 
participants to call in as needed. Interviews lasted approximately 1 hour. We relied on the 
interview protocol developed by the research team to guide the discussion over the course of the 
interview with each individual. The protocol provided a set of questions that had been shared 
with each interviewee in advance of the meeting, though participants had the opportunity to 
depart from the questions to expand on relevant topics. We designed the interview questions for 
a wide set of stakeholder perspectives; therefore, not all of the questions listed in the protocol 
were relevant to each participant. We encouraged interviewees to note if any question was not 
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relevant to their experience or expertise. Direct and follow-up questions were adapted based on 
the participant’s relation to the identified stakeholder groups. 

The intent of the informant interviews was to effectively gather current and detailed information 
about proteomic testing and its use in treating cancer and cardiovascular disease. We were 
particularly interested in stakeholders’ identification and discussion of important issues raised by 
proteomic testing. Our aim was to combine research from our narrative review with information 
shared in the key informant interviews from a range of stakeholders (patients/patient advocates, 
clinicians, payers/insurers, and public policymaker representatives), especially to identify any 
research gaps that must be addressed for advancements in proteomic testing. To that end, we 
asked interview questions that solicited information about the regulatory, clinical, and systems 
contextual issues related to the use of proteomic testing for cancer and cardiovascular disease 
and that helped us identify current applications and potential interventions under development 
and any barriers or facilitators to testing uptake. 

Informed Consent Protocol 

Interview participants read the below information in advance of the interview. 

Research Description 
Proteomics involves the applications of technologies for the identification and quantification of 
overall proteins present in a cell, tissue, or organism. Proteomics-based technologies are used in 
various capacities for different research settings, such as in the detection of diagnostic markers 
and in the interpretation of functional protein pathways in different diseases. Proteomics can 
provide significant biological information for many problems; for example, testing can be done 
to determine which proteins interact with a particular protein of interest in tumor suppression. 

The goal of this study is to use an evidence map format and landscape review to describe the 
current evidence base for proteomic testing in cardiology and oncology. Evidence maps provide 
a visual overview of a research area by communicating the results along multiple dimensions. 
Each evidence map will include a central figure that visualizes the state of the research in this 
area. As part of the work of building the evidence maps, we are conducting key stakeholder 
interviews to gather detailed information about proteomic testing in cardiology and oncology 
from a variety of perspectives, as informative research questions need to consider a range of 
stakeholders. In particular, clinicians and policymakers should not be solely responsible for 
selecting patient-centered outcomes; patients should be engaged in the research process as well. 
Our key informant interviews include a range of participants, from patients or patient advocates 
to clinicians, payers/insurers, and public policymaker representatives. The goal is to ensure that 
our research approach considers and reflects the perspectives of different stakeholders. This 
project is supported by the Patient-Centered Outcomes Research Institute (PCORI) and 
facilitated by the RAND Corporation. 

Risks and Benefits 
There are no known risks related to participation in this study. Participants were selected based 
on our understanding of your experience and/or expertise related to this research area, and you 
will be asked questions within the scope of that experience and/or expertise. During the 
interview, if a question is not applicable to you or you feel uncomfortable answering, you may 
decline to answer. The project aims to improve our understanding of the use of proteomic testing 
in cardiology and oncology, as well as to help the research team identify new advancements or 
forthcoming developments in proteomic testing that may become available in the next 5 years. 
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As such, this report will be a critical means to spread knowledge that will benefit patients, 
researchers, and practitioners. 

Duration 
Your participation will last about an hour. 

Participation and Withdrawal 
Participation in this study is entirely voluntary. You have the right not to participate at all or to 
end the interview at any time. You may also decline to answer any questions that you do not 
want to answer and still remain in the study. Deciding not to participate or choosing to leave the 
study will not result in any negative consequences. 

Audio Recording 
This study involves the audio recording of your interview with the researcher(s). Neither your 
name nor any other identifying information will be associated with the audio recording or the 
transcript. Only the research team will be able to listen to the recording. The recording will be 
transcribed by the research team and erased once the transcriptions are checked for accuracy. 
Transcripts of your interview may be reproduced in whole or in part for use in presentations or 
written products that result from this study. Neither your name nor any other identifying 
information (such as your voice) will be used in presentations or in written products resulting 
from the study. Immediately following the interview, you will be given the opportunity to have 
the tape erased if you wish to withdraw your consent to taping or participation in this study. 

Confidentiality 
Your name will not be linked to your interview responses in any feedback of results to the group, 
and your name and your responses will not be stored together. Your interview responses will be 
kept confidential. Study results will be accessible only to the research team. Interview responses 
and discussion points will be documented in aggregate form across participants. You will be 
asked for consent to be acknowledged as a key stakeholder in future publications describing the 
results of the project. 

Contact Information 
If you have questions about this research, please email Dr Patricia Stapleton (pstaplet@rand.org) 
or Dr Sameer Siddiqi (ssiddiqi@rand.org). If you have questions about your rights as a research 
participant or need to report a research-related injury or concern, you can contact RAND’s 
Human Subjects Protection Committee toll-free at (866) 697-5620 or by emailing 
hspcinfo@rand.org. If possible, when you contact the Committee, please reference Study # 
2020-0461. 

Consent 
Your consent to participate in this project will be implied by selecting the option, “Yes, I consent 
to participate in this study (proceed with the interview)” and by participating in the interview. 
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Interview Guide 

Introduction 
Brief Project Overview 
Review of Completed Consent Protocol 
Questions for Discussion 

Review Questions 
1. Please share a brief overview of your experience with proteomic testing related to 

[oncology/cardiology]. To what extent are members of your organization/community 
aware of proteomic testing? 

2. Are there interventions (either FDA-approved or those with a CLIA waiver) missing from 
our preliminary search strategy? 

3. Which clinical effectiveness outcomes should be assessed when evaluating the effects 
of proteomic testing? 

4. Which adverse events should be assessed when evaluating the effects of proteomic 
testing? 

5. In your opinion, are there other outcomes that should be assessed? 
6. What is an appropriate follow-up time frame for the assessment? 

Proteomic Efficacy Questions 
7. How would you define the efficacy of proteomic testing? 

Potential prompt: Some common definitions of proteomic efficacy include: 
a. Technical efficacy: do tests from different manufacturers predict the same results for 

the same patients? 
b. Diagnostic accuracy efficacy: do tests measure what they intend to measure (eg, 

sensitivity, specificity)? 
c. Diagnostic thinking efficacy: do clinicians change their diagnoses with tests results? 
d. Therapeutic efficacy: do test results alter therapeutic decisions? 
e. Patient outcome efficacy: do test results improve patient outcomes? 
f. Societal efficacy: do proteomic tests have positive impact on societal costs and 

outcomes? 
8. Which of these types of efficacy are most important in determining the “overall” efficacy 

of proteomic testing? Why? 
Patient-Focused Questions 

9. What effect would increased uptake of proteomic testing have on your 
organization/community?  

10. What information is important to patients that has perhaps not been the focus of expert 
discussions or in existing research? 

11. What are the decisional dilemmas for patients? 
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Stakeholder-Focused Questions 
12. What considerations will help key stakeholders to decide the value of a proteomics test? 

Potential prompts: 
a. What practices or factors might facilitate the uptake of proteomic testing within your 

organization/community? 
b. What practices or factors might hinder the uptake of proteomic testing within your 

organization/community? 
13. Our evidence map can display only a limited number of dimensions to establish a picture 

of the existing evidence base. Using the draft example, which dimensions do you think 
are critical to display (eg, number of patients, number of successful tests, study design 
distribution, replication by independent researchers, clinical effectiveness, severity of 
adverse events, costs, quality of evidence across studies)? 

Advances in Proteomic Testing 
14. How might proteomic testing be deployed within the next 5 years to advance patient care 

in oncology and cardiology? 
15. Without revealing any proprietary information that you might know, please share 

which tests will be adopted into clinical care within the next 5 years. 
16. What are the major facilitators and barriers for advancement in proteomic testing? 

Potential prompt: How might contextual issues related to regulation, clinical practice, or 
systems might affect how your organization/community thinks about proteomic testing? 

Impacts of Proteomics 
17. What, if any, ethical dilemmas should be discussed regarding proteomic testing? 

The Future of Proteomics 
18. What are the major hopes for proteomic applications? 
19. What are the major gaps in understanding that need to be addressed to improve the 

development of FDA-approved or CLIA-waivered proteomic testing? 
20. What suggestions do you have to bring more approved proteomic testing from bench to 

bedside?  
21. Are any other important characteristics of patients, care, or systems addressed by 

proteomic testing that should be highlighted? 

Interview Data Collection and Analysis Strategy 

We conducted interviews using the Microsoft Teams application, which allowed external 
participants to call in to the interview by phone, if needed. At least 2 researchers participated in 
each interview: one served as the interview lead, while the other served as a note taker. Results 
of the interviews were documented in aggregated and deidentified format. We performed an 
initial review to evaluate the responses in the context of revising our narrative review protocol 
and to determine whether any unanticipated themes had emerged. We found that our interview 
questions provided 3 general categories for coding (methods review, stakeholder interests, and 
impacts and future of proteomic testing). 

Because the goal of these informant interviews was to ensure that perspectives of different 
stakeholders were considered and reflected in the research approach, we grouped responses 
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related to the review of our protocols and framework together for analysis (Questions 2-8 and 13 
in the protocol). These questions explicitly asked participants to consider earlier drafts of our 
protocols and provide feedback on our search terms and strategies, as well as insight into 
defining efficacy, outcomes, and adverse events. The relevant information from the interview 
responses in this category were discussed among the project leads and with PCORI. The 
responses informed our search parameters, sources, and terms, allowing us to refine our 
methodological approach for the narrative review to ensure that it was comprehensive and 
representative of the literature. 

We also analyzed the content of the interviews by coding responses according to other topics 
addressed. For this step, we grouped together questions on patients’ and other stakeholders’ 
interests (Questions 2 and 9-12 in the protocol). We separately considered responses to our 
questions on the impacts and future of proteomic testing (Questions 14-21 in the protocol). Both 
categories provided a broader context to the results from the narrative review, more detail on 
existing tests and the technologies, insight into how we should evaluate the evidence, and a 
better understanding of what efficacy would look like in practice for each of the categories in the 
adapted Fryback and Thornbury framework. Though the primary aim of the informant interviews 
was to shape the narrative review protocol, the additional context provided from these 
discussions for interpreting our findings is noted, where relevant, in the report. 
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Appendix B. Search Strategies 

Published Literature 

PubMed: Trials Search 
 

Filters applied: English Language; Clinical Study, Clinical Trial, Clinical Trial, Phase I, 
Clinical Trial, Phase II, Clinical Trial, Phase III, Clinical Trial, Phase IV, Randomized 
Controlled Trial, English; 2000-present 
Search run: July 22, 2020 
 
"Proteome"[Majr] OR "Proteomics"[Majr] OR proteome[tiab] OR proteomes[tiab] OR 
proteomic[tiab] OR proteomics[tiab] OR proteogenomic*[tiab]  
AND 
Neoplasms[Majr] OR neoplasm*[tiab] OR oncology[tiab] OR cancer*[tiab] OR leukemia[tiab] 
OR carcinoma*[tiab] OR sarcoma*[tiab] OR adenocarcinoma*[tiab] OR "Cardiovascular 
Diseases"[Majr] OR cardiovascular disease*[tiab] OR heart disease*[tiab] OR vascular 
disease*[tiab] OR cardiomyopath*[tiab] OR "atrial fibrillation"[tiab] OR atherosclerosis[tiab] 
OR myocarditis[tiab] OR myocardial infarction*[tiab] OR arrhythmias[tiab] OR "heart 
failure"[tiab] OR aneurysm*[tiab] OR stroke[tiab] OR coronary artery disease*[tiab] OR "angina 
pectoris"[tiab] OR acute coronary syndrome*[tiab] OR peripheral artery disease*[tiab] OR "vein 
graft disease"[tiab] OR arteriovenous fistula*[tiab] OR "limb ischemia"[tiab] OR "intermittent 
claudication"[tiab] 
AND 
diagnos*[tiab] OR diagnosis[sh] OR test*[tiab] OR "next generation"[tiab] OR "new 
generation"[tiab] OR "high throughput"[tiab] OR algorithm*[tiab] OR "artificial 
intelligence"[tiab] OR "machine learning"[tiab] OR "deep learning"[tiab] OR "precision 
medicine"[tiab] OR "personalized medicine"[tiab] OR "diagnostic multivariate index 
assay*"[tiab] OR IVDMIA[tiab] 
 
Embase: Trials Search 
 

Filters applied: English Language; Randomized Clinical Trial; Controlled Clinical Trial ; 
Human 
Search run: 22 July 2020 
 
'proteome'/exp/mj OR 'proteomics'/exp/mj OR proteome:ti,ab OR proteomes:ti,ab OR 
proteomic:ti,ab OR proteomics:ti,ab OR proteogenomic*:ti,ab  
AND 
'neoplasm'/exp/mj OR neoplasm*:ti,ab OR oncology:ti,ab OR cancer*:ti,ab OR leukemia:ti,ab 
OR carcinoma:ti,ab OR sarcoma:ti,ab OR adenocarcinoma:ti,ab OR 'cardiovascular 
disease'/exp/mj OR "cardiovascular disease*":ti,ab OR "heart disease*":ti,ab OR "vascular 
disease*":ti,ab OR cardiomyopath*:ti,ab OR "atrial fibrillation":ti,ab OR atherosclerosis:ti,ab 
OR myocarditis:ti,ab OR "myocardial infarction*":ti,ab OR arrhythmias:ti,ab OR "heart 
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failure":ti,ab OR aneurysm*:ti,ab OR stroke:ti,ab OR "coronary artery disease*":ti,ab OR 
"angina pectoris":ti,ab OR "acute coronary syndrome*":ti,ab OR "peripheral artery 
disease*":ti,ab OR "vein graft disease":ti,ab OR "arteriovenous fistula*":ti,ab OR "limb 
ischemia":ti,ab OR "intermittent claudication":ti,ab 
AND 
test*:ti,ab OR diagnos*:ti,ab OR measure*:ti,ab OR precis*:ti,ab OR sensitiv*:ti,ab OR 
specific*:ti,ab OR predict*:ti,ab OR accura*:ti,ab OR "next generation":ti,ab OR "new 
generation":ti,ab OR "high throughput":ti,ab OR algorithm*:ti,ab OR "artificial 
intelligence":ti,ab OR "machine learning":ti,ab OR "deep learning":ti,ab OR "precision 
medicine":ti,ab OR "personalized medicine":ti,ab OR "diagnostic multivariate index 
assay*":ti,ab OR IVDMIA:ti,ab 
 
PubMed: General Search 
 

Filters applied: English Language; 2000-present 
Search run: 22 July 2020 
 
"Proteome"[Majr] OR "Proteomics"[Majr] OR proteome[ti] OR proteomes[ti] OR proteomic[ti] 
OR proteomics[ti] OR proteogenomic*[ti]  
AND 
Neoplasms[Majr] OR neoplasm*[tiab] OR oncology[ti] OR cancer*[ti] OR leukemia[ti] OR 
carcinoma*[ti] OR sarcoma*[ti] OR adenocarcinoma*[ti] OR "Cardiovascular Diseases"[Majr] 
OR cardiovascular disease*[ti] OR heart disease*[ti] OR vascular disease*[tiab] OR 
cardiomyopath*[ti] OR "atrial fibrillation"[ti] OR atherosclerosis[ti] OR myocarditis[ti] OR 
myocardial infarction*[ti] OR arrhythmias[ti] OR "heart failure"[ti] OR aneurysm*[ti] OR 
stroke[ti] OR coronary artery disease*[ti] OR "angina pectoris"[ti] OR acute coronary 
syndrome*[ti] OR peripheral artery disease*[ti] OR "vein graft disease"[tiab] OR arteriovenous 
fistula*[ti] OR "limb ischemia"[ti] OR "intermittent claudication"[ti] 
AND 
diagnos*[ti] OR diagnosis[sh] OR test*[ti] OR "next generation"[tiab] OR "new 
generation"[tiab] OR "high throughput"[tiab] OR algorithm*[tiab] OR "artificial 
intelligence"[tiab] OR "machine learning"[tiab] OR "deep learning"[tiab] OR "precision 
medicine"[tiab] OR "personalized medicine"[tiab] OR "Diagnostic Multivariate Index 
Assay*"[tiab] OR IVDMIA[tiab] 
 
Embase: General Search 
 

Filters applied: English Language; Human  
Search run: 22 July 2020 
 
'proteome'/exp/mj OR 'proteomics'/exp/mj OR proteome:ti OR proteomes:ti OR proteomic:ti OR 
proteomics:ti OR proteogenomic*:ti  
AND 
'neoplasm'/exp/mj OR neoplasm*:ti OR oncology:ti OR cancer*:ti OR leukemia:ti OR 
carcinoma:ti OR sarcoma:ti OR adenocarcinoma:ti OR 'cardiovascular disease'/exp/mj OR 
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"cardiovascular disease*":ti OR "heart disease*":ti OR "vascular disease*":ti OR 
cardiomyopath*:ti OR "atrial fibrillation":ti OR atherosclerosis:ti OR myocarditis:ti OR 
"myocardial infarction*":ti OR arrhythmias:ti OR "heart failure":ti OR aneurysm*:ti OR stroke:ti 
OR "coronary artery disease*":ti OR "angina pectoris":ti OR "acute coronary syndrome*":ti OR 
"peripheral artery disease*":ti OR "vein graft disease":ti OR "arteriovenous fistula*":ti OR "limb 
ischemia":ti OR "intermittent claudication":ti 
AND 
test*:ti,ab OR diagnos*:ti,ab OR measure*:ti,ab OR precis*:ti,ab OR sensitiv*:ti,ab OR 
specific*:ti,ab OR predict*:ti,ab OR accura*:ti,ab OR "next generation":ti,ab OR "new 
generation":ti,ab OR "high throughput":ti,ab OR algorithm*:ti,ab OR "artificial 
intelligence":ti,ab OR "machine learning":ti,ab OR "deep learning":ti,ab OR "precision 
medicine":ti,ab OR "personalized medicine":ti,ab OR "diagnostic multivariate index 
assay*":ti,ab OR IVDMIA:ti,ab  

Gray Literature—Industry Trade Publications 

Database: Nexis Uni, limited to trade industry publications. Search terms: (proteomic or 
proteome or proteogenomic) and (test or diagnos*) and (cancer or cardiovascular). Narrowed to 
date range: June 1, 2018, to June 1, 2020. 
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Appendix C: Narrative Review Methodology 

This project aimed to produce a narrative review of multiple data sources. Our narrative review 
included the creation of 2 evidence maps based on published studies evaluating the use of 
proteomic testing for cancer and cardiovascular disease. 

Literature Searches 

We searched multiple data sources to identify and examine proteomic applications currently in 
use or potentially available over the next 1 to 5 years in cardiology and oncology (Table 1). We 
also sought to summarize the underlying evidence base, to identify gaps in that evidence base, 
and to provide critical information about potential benefits or harms of these technologies for 
patients/consumers, payers and insurers, purchasers and employers, and public policymakers. 
Our search strategy focused on documenting the current state of proteomic testing in cardiology 
and oncology, as well as identifying evidence of how proteomic testing impacts patient 
outcomes, in peer-reviewed and gray literature that index innovations and technical advances. 
Table 1. Literature Search Results 

 General search Trials 

Trade industry publications 467 N/A 

PubMed 1820 156 

Embase 2298 73 

Separate Search Totals 4118 226 

Peer-reviewed literature total 4344 

Literature Review Procedure 

To identify current applications of proteomic testing, the project team searched for peer-reviewed 
literature in PubMed and Embase. The literature searches were conducted by an evidence-based 
practice center librarian (Jody Larkin) experienced in transparent and comprehensive literature 
searches. Searches were limited to English-language studies of human subjects. Searches were 
designed to explicitly address ongoing premarket and postmarket studies, current evidence on the 
use of proteomic biomarkers and their safety, and other important issues, like current levels of 
adoption of proteomic testing as well as future diffusion. To focus on current and future 
applications, only articles published in English since 2010 were included and only 
reviews/commentaries published in English since 2015 were included. The search was 
supplemented through several additional databases. To identify gray literature on approved or 
developing proteomic technologies, the project team searched the Food and Drug Administration-
National Cancer Institute Clinical Proteomics Program Databank, Global Proteome Machine, the 
Proteomics Identification Database online repository, and Proteomics Database. However, these 
databases included a large volume of candidate biomarkers that were not limited to those with 
clinical utility and many overlapped with articles included in our search of peer-reviewed 
literature; accordingly, these additional databases were excluded from our review. To identify 
additional relevant gray literature, the project team searched Nexis Uni, which provides access to 
publications that report on pharmaceutical regulatory affairs, federal activity, and upcoming 
technologies and products; these searches were limited to the past 24 months to identify near-term 
applications. Citations were managed using EndNote and Distiller SR. 
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At least one member of the project team screened each abstract on the basis of the study 
inclusion and exclusion criteria. Reviewers applied explicit inclusion and exclusion criteria 
designated a priori. Screening decisions were tracked in Distiller SR. All citations that were 
deemed potentially relevant by at least one reviewer were obtained as full text and screened 
against the eligibility criteria. Following completion of the search and screening activities, 6 
members of the project team abstracted screened articles. An electronic standardized abstraction 
form in Distiller SR was used to support the collection of information on a variety of factors. We 
used Peng’s adaptation20 of the Fryback and Thornbury framework19 to classify efficacy data 
reported in each article included in the review. Following the data abstraction, the project team 
developed 2 evidence maps in R (ie, one for proteomic testing in cardiovascular research and one 
for proteomic testing in cancer research) to describe the current evidence base available for the 
use of proteomic biomarkers and their safety. Evidence maps present the results from “a 
systematic search of a broad field to identify gaps in knowledge and/or future research needs.”22 
The evidence maps included in this report provide an overview of the research in proteomic 
testing and indicate the research focus and the quantity of existing research. 

Inclusion Criteria 

We applied explicit inclusion and exclusion criteria for our searches in both the gray and peer-
reviewed literature and in peer-reviewed trials. 

Inclusion criteria for gray literature (ie, trade industry articles) 

• Articles must be related to near-term applications of proteomic testing for clinical use. 
• Articles were published between June 1, 2018, and June 1, 2020. 

Inclusion criteria for peer-reviewed research articles 

• Articles must focus on high-throughput proteomic tests used for targeted treatment or 
diagnostic purposes, specifically those that are currently in use or will potentially be 
available over the next 5 years. 

• Articles must focus on oncology or cardiology. 
• Articles must describe clinical outcomes or existing clinical use. 
• Articles must include original findings related to current or future applications of 

proteomic testing, facilitators/barriers related to testing, or potential impacts of these 
technologies on different audiences, such as patients/consumers, payers/insurers, 
purchasers/employers, and public policymakers. The review intended to include both 
IVDMIAs and global proteomic methods. For example, barriers to uptake include limited 
access to cutting-edge instruments required for large-scale sample preparation and highly 
sensitive analysis; high costs of such equipment; limited availability of data scientists 
who have expertise in artificial intelligence to analyze large volumes of clinical data; 
challenges related to electronic health records; variability and heterogeneity of clinical 
data; and data storage concerns 

• Articles were published since 2010. 

Inclusion criteria for peer-reviewed trials 

• Population: Participants undergoing a proteomic test for cardiovascular disease or cancer 
were eligible for inclusion. Studies may include people of all ages but must include 
human participants. 
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• Intervention: Eligible proteomic tests include high-throughput proteomic tests used for 
targeted treatment or diagnostic purposes in cardiology and oncology, specifically those 
that are currently in use or will potentially be available over the next 5 years. The review 
intended to include both IVDMIAs and global proteomic methods. 

o Relevant uses include FDA-approved applications, as well as applications in 
practice but subject to approval (eg, those done through a CLIA certified 
laboratory). 

• Comparator: Studies may compare interventions against no comparator or concurrent 
comparators used for the same purpose. Eligible studies may also include multiomic 
analyses, such as those integrating genomics, transcriptomics, and proteomics. 

• Outcome: Outcomes of interest include disease-related effectiveness indicators such as 
remission, recurrence, disease progression, mortality, patient-centered outcomes 
including psychosocial outcomes such as anxiety and worry, and treatment-associated 
adverse events.  

• Study Design: Primary clinical research studies are eligible. Publications may self-
identify as either experimental or observational clinical research. We also included 
observational cohort studies where cohort assignment was not investigator assigned. 

• Year: Articles published since 2000 (this time frame was intended to focus on current and 
emerging applications) 

• Other: Studies that use proteomic testing to categorize cells/tissues/patients or describe 
treatment mechanisms, rather than predict or influence patient outcomes, should be 
marked as “proof-of-concept.” 

Exclusion criteria for peer-reviewed research articles and trials 

• Studies that focus on using proteomics outside the context of testing for diagnosis or 
patient care for cardiovascular disease or cancer (eg, the identification of a novel 
infectious agent or other uses) 

• Studies that focus on conventional protein biomarkers (eg, PSA) 
• Studies that analyze the proteomic composition of cells or tissue 
• Studies that use proteomic testing to categorize cells/tissues/patients or describe treatment 

mechanisms, rather than predict or influence patient outcomes, should be marked as 
“proof-of-concept.” Although these studies were not included in the final analysis and 
evidence maps, they demonstrate the large volume of studies that have moved beyond 
basic research, are focused on biomarker discovery, and have the potential to inform 
clinical outcomes. 

Exclusion criteria for peer-reviewed reviews and commentaries 

• Studies older than 5 years 

The literature flow diagram is shown in Appendix D. 

Data Extraction 

We created a standardized form with explicit and pilot-tested categorization rules to extract the 
data. For each peer-reviewed research article, we extracted the author and publication year (if 
applicable), inclusion criteria, study setting, disease, characteristics, population, proteomic 
analysis characteristics, and outcome characteristics. For each commentary or review, we 
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extracted the author and publication year (if applicable), inclusion criteria, indication, 
barriers/challenges, benefits/opportunities, and future research. 

Abstraction form for original peer-reviewed research articles 

1. Is this article freely available? If no, exclude. 
o Yes 
o No 

INCLUSION FOR ABSTRACTION 
2. Should the study be abstracted? If no, write the exclusion criteria. If unsure, list the 

reason for hesitation. 
As a reminder, studies must focus on (1) next-generation/high-throughput proteomic tests 
used for targeted therapeutic, prognostic, or diagnostic purposes; (2) focus on cancer or 
cardiovascular disease; and (3) include clinical outcomes. We are excluding studies that 
focus on basic science (eg, disease etiology or mechanisms, proteomic composition of 
cells or tissues) or conventional single protein biomarkers (eg, PSA). 

o Yes 
o No  
o Unsure  

3. Study ID. Please use the following example: Author, year 
4. Related studies. If multiple publications, please indicate any related studies. 

STUDY SETTING, DISEASE CHARACTERISTICS, AND POPULATION 
5. Setting. Where are the proteomic tests processed? 

o Inpatient clinic 
o Outpatient clinic 
o Onsite lab 
o Offsite lab 
o Other  

6. Country. What country was this study conducted in? 
7. Indication category 

o Cancer 
o Cardiovascular disease 

8. Indication subcategory (cancer). Which organ system is affected by the cancer?  
o Respiratory 
o Digestive 
o Cardiovascular 
o Urinary 
o Integumentary (skin, hair, nails, etc) 
o Skeletal 
o Muscular 
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o Endocrine 
o Lymphatic 
o Nervous 
o Reproductive 
o Multiple 
o Other  

9. What stage is the cancer? 
o Early-stage/nonmetastatic 
o Advanced-stage/metastatic 
o Both/mixed  
o Unsure  

10. Indication subcategory (cardiovascular disease). Which cardiovascular indication is 
studied? 

o Cardiovascular disease 
o Myocardial infarction (heart attack) 
o Heart failure 
o Congenital heart defects 
o Cardiomyopathy 
o Peripheral artery disease 
o Stroke 
o Arrythmia 
o Heart valve disorders 
o Multiple 
o Other  

11. Is the cardiovascular disease new or recurring? 
o New 
o Recurring 

12. Indication description. If necessary, please describe any additional information about the 
specific disease studied. 

13. Patient inclusion/exclusion criteria (open ended). Focus on patient or disease 
characteristics (eg, pediatric population, adults older than age X, survivors, individuals 
with X risk factor, etc). 

14. Comparator. To what population or samples are the tests being compared? 
o Healthy cells/tissue/patients 
o Other diseased cells/tissue/patients 
o None 
o Other  
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15. Special populations. Does this study exclusively examine patients who are part of a 
special population (check all that apply)? 

o Women 
o Racial or ethnic minorities 
o Uninsured individuals 
o Other  
o None  

PROTEOMIC ANALYSIS CHARACTERISTICS 

16. Proteomic technology application. If described, indicate the technology underlying the 
proteomic analysis approach. 

o Global = analysis of all proteins in a sample 
o IVDMIA = algorithmic creation of a score, index, or classification using data 

from analysis of multiple proteins 
o Several = analysis of several proteins in a sample 
o Single protein tests should result in the article being excluded. 
o Article location: Methods 
o Global proteomics 
o In vitro diagnostic multivariate index assays 
o Several protein proteomics 
o Multiple  
o Other  

17. Proteomic test function. Indicate the function of the proteomic test. 
o Diagnostic = diagnose disease 
o Prognostic = predict the course of a disease 
o Medication dosage = predict the optimal dosage of a medication 
o Article location: Methods 
o Diagnostic 
o Prognostic 
o Medication dosage 
o Other therapeutic use 
o Multiple  
o Other  

18. Algorithmic processing of proteomic data. Check if the article mentions algorithmic 
processing of proteomic data. 

o Yes 
o No 
o Other  

19. Proteomic technology application description. If relevant details are provided in the 
article, describe the proteomic technology used to analyze the protein samples. 
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OUTCOME CHARACTERISTICS  
20. Outcomes by efficacy type. Note the outcomes presented in the article by efficacy type. 

o Technical efficacy: Reliability of proteomics technology 
o Diagnostic accuracy efficacy: Sensitivity, specificity, and other measures 
o Diagnostic thinking efficacy: Estimated probability of diagnostic before versus 

after results 
o Therapeutic efficacy: Percentage of time that therapy planned before diagnostic is 

altered by results 
o Patient outcome efficacy (choose indication): Number of deaths prevented or 

change in quality of life; any change in other patient outcomes 
o Societal efficacy: Economic impact of test as measured from societal perspective 
o Article location: Results 
o Technical efficacy 
o Diagnostic accuracy efficacy 
o Diagnostic thinking efficacy 
o Therapeutic efficacy 
o Patient outcome efficacy (cancer) 
o Patient outcome efficacy (cardiovascular disease) 
o Societal efficacy 

21. Efficacy: Outcome description. List all relevant outcomes; note if primary (only one) or 
secondary (all others). 

22. Efficacy type (cancer/cardiovascular disease). 
o Survival 
o Recurrence 
o Quality of life 
o None 
o Multiple  
o Other 
o Death 
o Hospitalization 
o Myocardial infarction 
o Stroke/transient ischemic attack 
o Heart failure event 
o Stent or other intervention 
o Multiple  
o Other  
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23. Outcome efficacy: Effect of proteomic test. Note effect of first/primary outcome. 
o Positive 
o Negative 
o No effect 
o Other 

24. Serious adverse events/harms. If noted in the article, describe any serious adverse events 
or harms associated with proteomic testing. 

25. Major findings/conclusions 

Abstraction form for commentaries/reviews 

1. Is this article freely available? If no, exclude. 
o Yes 
o No 

2. Inclusion for abstraction. Should the study be abstracted? If no, write the exclusion 
criteria. If unsure, list the reason for hesitation. 

o Yes 
o No  
o Unsure  

3. Study ID. Please use the following example: Author, year 
4. Indication category 

o Cancer 
o Cardiovascular disease 

5. Barriers/challenges. What are perceived barriers/challenges to clinical applications of 
proteomic testing (eg, issues with availability, affordability, uptake)? 

6. Benefits/opportunities. What are perceived benefits/opportunities for clinical applications 
of proteomic testing (eg, issues with availability, affordability, uptake)? 

7. Future research. What are areas for future proteomic research? 

Evidence Map 

The evidence maps on pages 22 and 24 are based on a bubble plot, where each “bubble” in the 
figure represents an identified study that has been reviewed. We created 2 evidence maps: one 
for proteomic testing related to cancer and one for proteomic testing related to cardiovascular 
disease. The shape of the bubbles on the map denote the type of proteomic application discussed 
in the study. The color of the bubbles represents the effect direction. The evidence maps show 
the presence as well as the absence of evidence for proteomic testing in the selected fields of 
medicine. 

Evidence Table 

We also created an evidence table to provide an overview of the peer-reviewed literature 
(original research articles and reviews/commentaries) and trade industry publications. In the 
evidence table, we have documented the indication and indication type, type of proteomic 
technology, test function, and efficacy type discussed in each article. 

See Appendix E for the evidence table and reference lists of reviewed publications. 
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Appendix D. Literature Review Flow Diagrama 

 
a Flow diagram created based on PRISMA 2009 Flow Diagram.75 
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Appendix E. Evidence Table and References for Reviewed Publications 

This appendix includes the evidence table for the peer-reviewed research articles, as well as reference lists for the articles reporting candidate 
biomarkers/therapeutic targets and trade industry publications, reviewed for the report. 
Evidence Table for Original Peer-Reviewed Research Articles (n = 154) 

Author Title Journal Year Indication 

category 

Proteomic 

technology 

Test function Efficacy type 

Peng H, Pan S, Yan Y, et al Systemic proteome alterations 

linked to early stage pancreatic 

cancer in diabetic patients 

Cancers (Basel) 2020 Cancer Global proteomic test Diagnostic Diagnostic 

accuracy 

Lee J, Park A, Mun S, et al Proteomics-based identification of 

diagnostic biomarkers related to 

risk factors and pathogenesis of 

ischemic stroke 

Diagnostics 

(Basel) 

2020 Cardiovascular 

disease 

Global proteomic test Diagnostic Diagnostic 

accuracy 

Ning L, Shan G, Sun Z, et al Serum proteome profiles to 

differentiate Crohn disease from 

intestinal tuberculosis and primary 

intestinal lymphoma: a pilot study 

Medicine 

(Baltimore) 

2019 Cancer Several protein test Diagnostic Diagnostic 

accuracy 

Zhou B, Zho Z, Chen Y, et al Plasma proteomics-based 

identification of novel biomarkers in 

early gastric cancer 

Clin Biochem 2020 Cancer Global proteomic test Diagnostic Diagnostic 

accuracy 

Zhang W, Peng P, Ou X, Shen K, 

Wu X 

Ovarian cancer circulating 

extracelluar vesicles promote 

coagulation and have a potential 

in diagnosis: an iTRAQ based 

proteomic analysis 

BMC Cancer 2019 Cancer Global proteomic test Diagnostic Diagnostic 

accuracy 

Gawel DR, Lee EJ, Li X, et al An algorithm-based meta-analysis 

of genome- and proteome-wide 

data identifies a combination of 

potential plasma biomarkers for 

colorectal cancer 

Sci Rep 2019 Cancer Several protein test Diagnostic Diagnostic 

accuracy 
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Author Title Journal Year Indication 

category 

Proteomic 

technology 

Test function Efficacy type 

Ahn SB, Sharma S, Mohamedali 

A, et al 

Potential early clinical stage 

colorectal cancer diagnosis using a 

proteomics blood test panel 

Clin Proteomics 2019 Cancer Several protein test Diagnostic Diagnostic 

accuracy 

Enroth S, Berggrund M, Lycke M, 

et al 

High throughput proteomics 

identifies a high-accuracy 11 

plasma protein biomarker signature 

for ovarian cancer 

Commun Biol 2019 Cancer Several protein test Diagnostic Diagnostic 

accuracy 

Gasiorowska E, Urbaniak B, Lorek 

J, Matysiak J, Nowak-Markwitz E 

Proteomic pattern of cervico-

vaginal fluid (CVF) in an ovarian 

cancer diagnosis—pilot study 

Ginekol Pol 2018 Cancer Several protein test Diagnostic Diagnostic 

accuracy 

Penn AM, Saly V, Trivedi A, et al Differential proteomics for 

distinguishing ischemic stroke from 

controls: a pilot study of the 

SpecTRA project 

Transl Stroke Res 2018 Cardiovascular 

disease 

Several protein test Diagnostic Diagnostic 

accuracy 

Lourenco AP, Benson KL, 

Henderson MC, et al 

A noninvasive blood-based 

combinatorial proteomic biomarker 

assay to detect breast cancer in 

women under the age of 50 years 

Clin Breast 

Cancer 

2017 Cancer Several protein test Diagnostic Diagnostic 

accuracy 

Kimura Y, Yanagimachi M, Ino Y, 

et al 

Identification of candidate 

diagnostic serum biomarkers for 

Kawasaki disease using proteomic 

analysis 

Sci Rep 2017 Cardiovascular 

disease 

Several protein test Diagnostic Diagnostic 

accuracy 

Jung YJ, Katilius E, Ostroff RM, 

et al 

Development of a protein 

biomarker panel to detect non-

small-cell lung cancer in Korea 

Clin Lung Cancer 2017 Cancer Several protein test Diagnostic Diagnostic 

accuracy 

Gerdtsson AS, Wingren C, 

Persson H, et al 

Plasma protein profiling in a stage 

defined pancreatic cancer cohort—

implications for early diagnosis 

Mol Oncol 2016 Cancer Several protein test Diagnostic Diagnostic 

accuracy 
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Author Title Journal Year Indication 

category 

Proteomic 

technology 

Test function Efficacy type 

Neisius U, Koeck T, Mischak H, et 

al 

Urine proteomics in the diagnosis 

of stable angina 

BMC Cardiovasc 

Disord 

2016 Cardiovascular 

disease 

Global proteomic test Diagnostic Diagnostic 

accuracy 

Fan NJ, Chen HM, Song W, et al Macrophage mannose receptor 1 

and S100A9 were identified as 

serum diagnostic biomarkers for 

colorectal cancer through a label-

free quantitative proteomic analysis 

Cancer Biomark 2016 Cancer Global proteomic test Diagnostic Diagnostic 

accuracy 

Huang CH, Kuo CJ, Liang SS, et al Onco-proteogenomics identifies 

urinary S100A9 and GRN as 

potential combinatorial biomarkers 

for early diagnosis of hepatocellular 

carcinoma 

BBA Clin 2015 Cancer Global proteomic test Diagnostic Diagnostic 

accuracy 

Beretov J, Wasinger VC, Millar 

EK, Schwartz P, Graham PH, Li Y 

Proteomic analysis of urine to 

identify breast cancer biomarker 

candidates using a label-free LC-

MS/MS approach 

PLoS One 2015 Cancer Global proteomic test Diagnostic Diagnostic 

accuracy 

Baldan-Martin M, de la Cuesta F, 

Alvarez-Llamas G, et al 

Prediction of development and 

maintenance of high albuminuria 

during chronic renin-angiotensin 

suppression by plasma proteomics 

Int J Cardiol 2015 Cardiovascular 

disease 

Global proteomic test Diagnostic Diagnostic 

accuracy 

Zhao W, Li J, Zhang J, et al Detection of serum protein 

biomarkers for the diagnosis and 

staging of hepatoblastoma 

Int J Mol Sci 2015 Cancer Global proteomic test Diagnostic Diagnostic 

accuracy 

Morisaki T, Yashiro M, Kakehashi 

A, et al 

Comparative proteomics analysis of 

gastric cancer stem cells 

PLoS One 2014 Cancer Global proteomic test Diagnostic Diagnostic 

accuracy 

Cheng Y, Liu C, Zhang N, Wang 

S, Zhang Z 

Proteomics analysis for finding 

serum markers of ovarian cancer 

Biomed Res Int 2014 Cancer Global proteomic test Diagnostic Diagnostic 

accuracy 

Nordström M, Wingren C, Rose 

C, et al 

Identification of plasma protein 

profiles associated with risk groups 

of prostate cancer patients 

Proteomics Clin 

Appl 

2014 Cancer Global proteomic test Diagnostic Diagnostic 

accuracy 
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Author Title Journal Year Indication 

category 

Proteomic 

technology 

Test function Efficacy type 

Insenser M, Montes-Nieto R, 

Martínez-García MÁ, et al 

Identification of reduced circulating 

haptoglobin concentration as a 

biomarker of the severity of 

pulmonary embolism: a 

nontargeted proteomic study 

PLoS One 2014 Cardiovascular 

disease 

Global proteomic test Diagnostic Diagnostic 

accuracy 

Srinivasan H, Allory Y, Sill M, et 

al 

Prediction of recurrence of non 

muscle-invasive bladder cancer by 

means of a protein signature 

identified by antibody microarray 

analyses 

Proteomics 2014 Cancer Several protein test Diagnostic Diagnostic 

accuracy 

White NM, Masui O, Desouza LV, 

et al 

Quantitative proteomic analysis 

reveals potential diagnostic markers 

and pathways involved in 

pathogenesis of renal cell 

carcinoma 

Oncotarget 2014 Cancer Global proteomic test Diagnostic Diagnostic 

accuracy 

Kakimoto Y, Ito S, Abiru H, et al Sorbin and SH3 domain-containing 

protein 2 is released from infarcted 

heart in the very early phase: 

proteomic analysis of cardiac 

tissues from patients 

J Am Heart Assoc 2013 Cardiovascular 

disease 

Global proteomic test Diagnostic Diagnostic 

accuracy 

Jiang W, Huang R, Duan C, et al Identification of five serum protein 

markers for detection of ovarian 

cancer by antibody arrays 

PLoS One 2013 Cancer Global proteomic test Diagnostic Diagnostic 

accuracy 

Fye HK, Wright-Drakesmith C, 

Kramer HB, et al 

Protein profiling in hepatocellular 

carcinoma by label-free quantitative 

proteomics in two west African 

populations 

PLoS One 2013 Cancer Global proteomic test Diagnostic Diagnostic 

accuracy 

Garrisi VM, Tommasi S, 

Facchiano A, et al 

Proteomic profile in familial breast 

cancer patients 

Clin Biochem 2013 Cancer Global proteomic test Diagnostic Diagnostic 

accuracy 
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Author Title Journal Year Indication 

category 

Proteomic 

technology 

Test function Efficacy type 

Böhm D, Keller K, Pieter J, et al Comparison of tear protein levels in 

breast cancer patients and healthy 

controls using a de novo proteomic 

approach 

Oncol Rep 2012 Cancer Global proteomic test Diagnostic Diagnostic 

accuracy 

Zhang Y, Xu B, Liu Y, et al The ovarian cancer-derived 

secretory/releasing proteome: A 

repertoire of tumor markers 

Proteomics 2012 Cancer Global proteomic test Diagnostic Diagnostic 

accuracy 

Böhm D, Keller K, Boehm N, et al Antibody microarray analysis of the 

serum proteome in primary breast 

cancer patients 

Cancer Biol Ther 2011 Cancer Global proteomic test Diagnostic Diagnostic 

accuracy 

Yang J, Song YC, Dang CX, et al Serum peptidome profiling in 

patients with gastric cancer 

Clin Exp Med 2012 Cancer Global proteomic test Diagnostic Diagnostic 

accuracy 

Han CL, Chen JS, Chan EC, et al An informatics-assisted label-free 

approach for personalized tissue 

membrane proteomics: case study 

on colorectal cancer 

Mol Cell 

Proteomics 

2011 Cancer Global proteomic test Diagnostic Diagnostic 

accuracy 

Yang J, Yang SY, Hu XY, et al Serum peptidome profiling in 

patients with lung cancer 

Anat Rec 

(Hoboken) 

2010 Cancer Global proteomic test Diagnostic Diagnostic 

accuracy 

Wang Q, Shen J, Li ZF, et al Limitations in SELDI-TOF MS whole 

serum proteomic profiling with 

IMAC surface to specifically detect 

colorectal cancer 

BMC Cancer 2009 Cancer In vitro diagnostic 

multivariate index 

assay (IVDMIA) 

Diagnostic Diagnostic 

accuracy 

Lebrecht A, Boehm D, Schmidt 

M, Koelbl H, Schwirz RL, Grus FH 

Diagnosis of breast cancer by tear 

proteomic pattern 

Cancer Genomics 

Proteomics 

2009 Cancer IVDMIA Diagnostic Diagnostic 

accuracy 

Kim BK, Lee JW, Park PJ, et al The multiplex bead array approach 

to identifying serum biomarkers 

associated with breast cancer 

Breast Cancer Res 2009 Cancer IVDMIA Diagnostic Diagnostic 

accuracy 
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Author Title Journal Year Indication 

category 

Proteomic 

technology 

Test function Efficacy type 

Montazery-Kordy H, Miran-

Baygi MH, Moradi MH 

A data-mining approach to 

biomarker identification from 

protein profiles using discrete 

stationary wavelet transform 

J Zhejiang Univ 

Sci B 

2008 Cancer IVDMIA Diagnostic Diagnostic 

accuracy 

Wang J, Zhang X, Ge X, Guo H, 

Xiong G, Zhu Y 

Proteomic studies of early-stage 

and advanced ovarian cancer 

patients 

Gynecol Oncol 2008 Cancer Global proteomic test Diagnostic Diagnostic 

accuracy 

Brozkova K, Budinska E, Bouchal 

P, et al 

Surface-enhanced laser 

desorption/ionization time-of-flight 

proteomic profiling of breast 

carcinomas identifies 

clinicopathologically relevant 

groups of patients similar to 

previously defined clusters from 

cDNA expression 

Breast Cancer Res 2008 Cancer Global proteomic test Diagnostic Diagnostic 

accuracy 

Lim JY, Cho JY, Paik YH, Chang, 

YS, Kim HG 

Diagnostic application of serum 

proteomic patterns in gastric cancer 

patients by ProteinChip surface-

enhanced laser 

desorption/ionization time-of-flight 

mass spectrometry 

Int J Biol Markers 2007 Cancer IVDMIA Diagnostic Diagnostic 

accuracy 

Gao Y, Wang YT, Chen Y, et al Proteomic tissue-based classifier for 

early prediction of prostate cancer 

progression 

Cancers 2020 Cancer Several protein test Diagnostic Diagnostic 

accuracy 

Bao X, Borné Y, Yin S, et al The associations of self-rated health 

with cardiovascular risk proteins: a 

proteomics approach 

Clinical 

Proteomics 

2019 Cardiovascular 

disease 

Global proteomic test Diagnostic Diagnostic 

accuracy 

Wang N, Song X, Liu L, et al Circulating exosomes contain 

protein biomarkers of metastatic 

non-small-cell lung cancer 

Cancer Sci 2018 Cancer IVDMIA Diagnostic Diagnostic 

accuracy 
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Author Title Journal Year Indication 

category 

Proteomic 

technology 

Test function Efficacy type 

Guo J, Jing R, Zhong JH, et al Identification of CD14 as a potential 

biomarker of hepatocellular 

carcinoma using iTRAQ quantitative 

proteomics 

Oncotarget 2017 Cancer IVDMIA Diagnostic Diagnostic 

accuracy 

Jehmlich N, Stegmaier P, 

Golatowski C, et al 

Differences in the whole saliva 

baseline proteome profile 

associated with development of 

oral mucositis in head and neck 

cancer patients undergoing 

radiotherapy 

J Proteomics 2015 Cancer Global proteomic test Diagnostic Diagnostic 

accuracy 

Jabbar KS, Verbeke C, Hyltander 

AG, Sjövall H, Hansson GC, Sadik 

R 

Proteomic mucin profiling for the 

identification of cystic precursors of 

pancreatic cancer 

J Natl Cancer Inst 2014 Cancer Several protein test Diagnostic Diagnostic 

accuracy 

Matsuda A, Kuno A, Matsuzaki 

H, et al 

Glycoproteomics-based cancer 

marker discovery adopting dual 

enrichment with Wisteria floribunda 

agglutinin for high specific 

68utcom-diagnosis of 

cholangiocarcinoma 

J Proteomics 2013 Cancer Global proteomic test Diagnostic Diagnostic 

accuracy 

Carey MS, Agarwal R, Gilks B, et 

al 

Functional proteomic analysis of 

advanced serous ovarian cancer 

using reverse phase protein array: 

TGF-β pathway signaling indicates 

response to primary chemotherapy 

Clin Cancer Res 2010 Cancer IVDMIA Diagnostic Diagnostic 

accuracy 

Silvestri GA, Tanner NT, Kearney 

P, et al 

Assessment of plasma proteomics 

biomarker’s ability to distinguish 

benign from malignant lung 

nodules: results of the PANOPTIC 

(pulmonary nodule plasma 

proteomic classifier) trial 

Chest 2018 Cancer Several protein test Diagnostic Diagnostic 

accuracy, 

diagnostic 

thinking 
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Author Title Journal Year Indication 

category 

Proteomic 

technology 

Test function Efficacy type 

Hao JJ, Zhi X, Wang Y, et al Comprehensive proteomic 

characterization of the human 

colorectal carcinoma reveals 

signature proteins and perturbed 

pathways 

Sci Rep 2017 Cancer Global proteomic test Diagnostic Diagnostic 

thinking 

Bertuzzi M, Marelli C, Bagnati R, 

et al 

Plasma clusterin as a candidate pre-

diagnosis marker of colorectal 

cancer risk in the Florence cohort of 

the European prospective 

investigation into cancer and 

nutrition: a pilot study 

BMC Cancer 2015 Cancer Global proteomic test Diagnostic Diagnostic 

thinking 

Nayor M, Short MI, Rasheed H, 

et al 

Aptamer-based proteomic platform 

identifies novel protein predictors 

of incident heart failure and 

echocardiographic traits 

Circ Heart Fail 2020 Cardiovascular 

disease 

Several protein test Diagnostic Other 

Magangane P, Sookhayi R, 

Govender D, Naidoo R 

Determining protein biomarkers for 

DLBCL using FFPE tissues from HIV 

negative and HIV positive patients 

J Mol Histol 2016 Cancer Global proteomic test Diagnostic Patient outcome 

(cancer) 

Motomura K, Natsume A, 

Watanabe R, et al 

Immunohistochemical analysis-

based proteomic subclassification 

of newly diagnosed glioblastomas 

Cancer Sci 2012 Cancer Global proteomic test Diagnostic Patient outcome 

(cancer) 

Netto E, Santos H, Carvalho L, et 

al 

Label-free quantitative mass 

spectrometry from formalin-fixed 

paraffin-embedded samples of 

nasopharyngeal carcinoma: 

preliminary results from a non-

endemic European cohort of 

patients 

Rep Pract Oncol 

Radiother  

2020 Cancer Global proteomic test Diagnostic Patient outcome 

(cancer) 
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Author Title Journal Year Indication 

category 

Proteomic 

technology 

Test function Efficacy type 

Yang T, Fu Z, Zhang Y, Wang M, 

Mao C, Ge W 

Serum proteomics analysis of 

candidate predictive biomarker 

panel for the diagnosis of 

trastuzumab-based therapy 

resistant breast cancer 

Biomed 

Pharmacother 

2020 Cancer IVDMIA Diagnostic Patient outcome 

(cancer) 

Abramowicz A, Wojakowska A, 

Gdowicz-Klosok A, et al 

Identification of serum proteome 

signatures of locally advanced and 

metastatic gastric cancer: a pilot 

study 

J Transl Med 2015 Cancer IVDMIA Diagnostic Patient outcome 

(cancer) 

Minami S, Sato Y, Matsumoto T, 

et al 

Proteomic study of sera from 

patients with bladder cancer: 

Usefulness of S100A8 and S100A9 

proteins 

Cancer Genomics 

Proteomics 

2010 Cancer IVDMIA Diagnostic Patient outcome 

(cancer) 

Hu X, Du S, Yu J, et al Common housekeeping proteins 

are upregulated in colorectal 

adenocarcinoma and hepatocellular 

carcinoma, making the total protein 

a better “housekeeper” 

Oncotarget 2016 Cancer Several protein test Diagnostic Technical 

Ahn YH, Shin PM, Oh NR, Park 

GW, Kim H, Yoo JS 

A lectin-coupled, targeted 

proteomic mass spectrometry 

(MRM MS) platform for 

identification of multiple liver 

cancer biomarkers in human plasma 

J Proteomics 2012 Cancer Global proteomic test Diagnostic Technical 

Suh EJ, Kabir MH, Kang UB, et al Comparative profiling of plasma 

proteome from breast cancer 

patients reveals thrombospondin-1 

and BRWD3 as serological 

biomarkers 

Exp Mol Med 2012 Cancer Global proteomic test Diagnostic Technical 
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Author Title Journal Year Indication 

category 

Proteomic 

technology 

Test function Efficacy type 

Remmerbach TW, Maurer K, 

Janke S, et al 

Oral brush biopsy analysis by matrix 

assisted laser 

desorption/71utcome71ed-time of 

flight mass spectrometry profiling—

a pilot study 

Oral Oncol 2011 Cancer Global proteomic test Diagnostic Technical 

Liao CC, Ward N, Marsh S, 

Arulampalam T, Norton JD 

Mass spectrometry protein 

expression profiles in colorectal 

cancer tissue associated with 

71utcom-pathological features of 

disease 

BMC Cancer 2010 Cancer Global proteomic test Diagnostic Technical 

Göbel T, Vorderwülbecke S, 

Hauck K, Fey H, Häussinger D, 

Erhardt A 

New multi protein patterns 

differentiate liver fibrosis stages 

and hepatocellular carcinoma in 

chronic hepatitis C serum samples 

World J 

Gastroenterol 

2006 Cancer Global proteomic test Diagnostic Technical 

Di Serio F, Amodio G, Ruggieri E, 

et al 

Proteomic approach to the 

diagnosis of acute coronary 

syndrome: preliminary results 

Clin Chim Acta 2005 Cardiovascular 

disease 

Global proteomic test Diagnostic Technical 

Liu XP, Shen J, Li ZF, Yan L, Gu J A serum proteomic pattern for the 

detection of colorectal 

adenocarcinoma using surface 

enhanced laser desorption and 

ionization mass spectrometry 

Cancer Invest 2006 Cancer Global proteomic test Diagnostic Technical, 

diagnostic 

accuracy 

Wang D, Ye F, Sun Y, et al Protein signatures for classification 

and prognosis of gastric cancer a 

signaling pathway-based approach 

Am J Pathol 2011 Cancer Global proteomic test Diagnostic Technical, patient 

outcome (cancer) 

Zhang W, Ou X, Wu X Proteomics profiling of plasma 

exosomes in epithelial ovarian 

cancer: a potential role in the 

coagulation cascade, diagnosis and 

prognosis 

Int J Oncol 2019 Cancer Several protein test Multiple 

functions 

Diagnostic 

accuracy 
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Author Title Journal Year Indication 

category 

Proteomic 

technology 

Test function Efficacy type 

Ostroff RM, Mehan MR, Stewart 

A, et al 

Early detection of malignant pleural 

mesothelioma in asbestos-exposed 

individuals with a noninvasive 

proteomics-based surveillance tool 

PLoS One 2012 Cancer Global proteomic test Multiple 

functions 

Diagnostic 

accuracy 

Liu W, Zeng L, Li N, et al Quantitative proteomic analysis for 

novel biomarkers of buccal 

squamous cell carcinoma arising in 

background of oral submucous 

fibrosis 

BMC Cancer 2016 Cancer Global proteomic test Multiple 

functions 

Diagnostic 

accuracy 

Zhang ZY, Ravassa S, Nkuipou-

Kenfack E, et al 

Novel urinary peptidomic classifier 

predicts incident heart failure 

J Am Heart Assoc 2017 Cardiovascular 

disease 

Several protein test Multiple 

functions 

Diagnostic 

accuracy, patient 

outcome 

(cardiovascular 

disease) 

Admoni-Elisha L, Nakdimon I, 

Shteinfer A, et al 

Novel biomarker proteins in chronic 

lymphocytic leukemia: impact on 

diagnosis, prognosis and treatment 

PLoS One 2016 Cancer Global proteomic test Multiple 

functions 

Diagnostic 

accuracy, 

therapeutic 

Ferrannini G, Manca ML, 

Magnoni M, et al 

Coronary artery disease and type 2 

diabetes: a proteomic study 

Diabetes Care 2020 Cardiovascular 

disease 

Global proteomic test Multiple 

functions 

Other 

Alaiya AA, Aljurf M, Shinwari Z, 

et al 

Protein signatures as potential 

surrogate biomarkers for 

stratification and prediction of 

treatment response in chronic 

myeloid leukemia patients 

Int J Oncol 2016 Cancer Several protein test Multiple 

functions 

Therapeutic 

Nowak C, Carlsson AC, Östgren 

CJ, et al 

Multiplex proteomics for prediction 

of major cardiovascular events in 

type 2 diabetes 

Diabetologia 2018 Cardiovascular 

disease 

Several protein test Other 

functions 

Diagnostic 

accuracy 

Shimada YJ, Hasegawa K, Kochav 

SM, et al 

Application of proteomics profiling 

for biomarker discovery in 

hypertrophic cardiomyopathy 

J Cardiovasc 

Transl Res 

2019 Cardiovascular 

disease 

Global proteomic test Other 

functions 

Diagnostic 

thinking 

Ning M, Sarracino D, Buonanno 

F, et al 

Pharmaco-proteomics at the 

bedside: a study of TPA treatment 

in acute stroke patients 

J Investig Med 2010 Cardiovascular 

disease 

Several protein test Other 

functions 

Patient outcome 

(cardiovascular 

disease) 
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Author Title Journal Year Indication 

category 

Proteomic 

technology 

Test function Efficacy type 

Yang L, Tang C, Xu B, et al Classification of epidermal growth 

factor receptor gene mutation 

status using serum proteomic 

profiling predicts tumor response in 

patients with stage IIIB or IV non-

small-cell lung cancer 

PLoS One 2015 Cancer Global proteomic test Other 

therapeutic 

use 

Patient outcome 

(cancer) 

Gonçalves A, Esterni B, Bertucci 

F, et al 

Postoperative serum proteomic 

profiles may predict metastatic 

relapse in high-risk primary breast 

cancer patients receiving adjuvant 

chemotherapy 

Oncogene 2006 Cancer IVDMIA Therapeutic Patient outcome 

(cancer) 

Cardin DB, Goff L, Li CI, et al Phase II trial of sorafenib and 

erlotinib in advanced pancreatic 

cancer 

Cancer Med 2014 Cancer IVDMIA Therapeutic Therapeutic 

Law HC, Lagundžin D, Clement 

EJ, et al 

The proteomic landscape of 

pancreatic ductal adenocarcinoma 

liver metastases identifies molecular 

subtypes and associations with 

clinical response 

Clin Cancer Res 2020 Cancer Global proteomic test Therapeutic Therapeutic 

Pishvaian MJ, Bender RJ, 

Halverson D, et al 

Molecular profiling of patients with 

pancreatic cancer: initial results 

from the Know Your Tumor 

Initiative 

Clin Cancer Res 2018 Cancer Several protein test Therapeutic Therapeutic 

Gámez-Pozo A, Trilla-Fuertes L, 

Prado-Vázquez G, et al 

Prediction of adjuvant 

chemotherapy response in triple 

negative breast cancer with 

discovery and targeted proteomics 

PLoS One 2017 Cancer Several protein test Therapeutic Therapeutic 
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category 

Proteomic 

technology 

Test function Efficacy type 

Croner RS, Sevim M, Metodiev 

MV, et al 

Identification of predictive markers 

for response to neoadjuvant 

chemoradiation in rectal 

carcinomas by proteomic isotope 

coded protein label (ICPL) analysis 

Int J Mol Sci 2016 Cancer Global proteomic test Therapeutic Therapeutic 

Akerley WL, Nelson RE, Cowie 

RH, Spinella DG, Hornberger J 

The impact of a serum based 

proteomic mass spectrometry test 

on treatment recommendations in 

advanced non-small-cell lung 

cancer 

Curr Med Res 

Opin 

2013 Cancer Global proteomic test Therapeutic Therapeutic 

Peng H, Chen R, Brentnall TA, 

Eng JK, Picozzi VJ, Pan S 

Predictive proteomic signatures for 

response of pancreatic cancer 

patients receiving chemotherapy 

Clin Proteomics 2019 Cancer Global proteomic test Therapeutic Therapeutic 

Zhang G, Zhang K, Li C, et al Serum proteomics identify potential 

biomarkers for nasopharyngeal 

carcinoma sensitivity to 

radiotherapy 

Biosci Rep 2019 Cancer Global proteomic test Therapeutic Therapeutic 

Kobayashi S, Ueno M, Irie K, et al Potential prognostic significance of 

a new proteomic profile in patients 

with advanced pancreatic 

adenocarcinoma 

Pancreatology 2015 Cancer Multiple or other 

proteomic tests 

Prognostic Diagnostic 

accuracy 

Carnielli CM, Macedo CCS, De 

Rossi T, et al 

Combining discovery and targeted 

proteomics reveals a prognostic 

signature in oral cancer 

Nat Commun 2018 Cancer Global proteomic test Prognostic Diagnostic 

accuracy 

Htun NM, Magliano DJ, Zhang 

ZY, et al 

Prediction of acute coronary 

syndromes by urinary proteome 

analysis 

PLoS One 2017 Cardiovascular 

disease 

Several protein test Prognostic Diagnostic 

accuracy 

Corrêa S, Panis C, Binato R, 

Herrera AC, Pizzatti L, Abdelhay 

E 

Identifying potential markers in 

breast cancer subtypes using 

plasma label-free proteomics 

J Proteomics 2017 Cancer Global proteomic test Prognostic Diagnostic 

accuracy 

Surinova S, Radová L, Choi M, et 

al 

Non-invasive prognostic protein 

biomarker signatures associated 

with colorectal cancer 

EMBO Mol Med 2015 Cancer Multiple or other 

proteomic tests 

Prognostic Diagnostic 

accuracy 
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category 

Proteomic 

technology 

Test function Efficacy type 

Barderas R, Mendes M, Torres S, 

et al 

In-depth characterization of the 

secretome of colorectal cancer 

metastatic cells identifies key 

proteins in cell adhesion, migration, 

and invasion 

Mol Cell 

Proteomics 

2013 Cancer Global proteomic test Prognostic Diagnostic 

accuracy 

Chung L, Shibli S, Moore K, et al Tissue biomarkers of breast cancer 

and their association with 

conventional pathologic features 

Br J Cancer 2013 Cancer Global proteomic test Prognostic Diagnostic 

accuracy 

Ma Y, Peng J, Liu W, et al Proteomics identification of desmin 

as a potential oncofetal diagnostic 

and prognostic biomarker in 

colorectal cancer 

Mol Cell 

Proteomics 

2009 Cancer Several protein test Prognostic Diagnostic 

accuracy 

Khoder G, Yamaoka Y, Fauchère 

JL, Burucoa C, Atanassov C 

Proteomic Helicobacter pylori 

biomarkers discriminating between 

duodenal ulcer and gastric cancer 

J Chromatogr B 

Analyt Technol 

Biomed Life Sci 

2009 Cancer Several protein test Prognostic Diagnostic 

accuracy 

Cowen EW, Liu CW, Steinberg 

SM, et al 

Differentiation of tumour-stage 

mycosis fungoides, psoriasis 

vulgaris and normal controls in a 

pilot study using serum proteomic 

analysis 

Br J Dermatol 2007 Cancer IVDMIA Prognostic Diagnostic 

accuracy 

Clarke CN, Lee MS, Wei W, et al Proteomic features of colorectal 

cancer identify tumor subtypes 

independent of oncogenic 

mutations and independently 

predict relapse-free survival 

Ann Surg Oncol 2017 Cancer IVDMIA Prognostic Diagnostic 

accuracy 

Marfà S, Marti J, Reyes A, et al Metastatic tissue proteomic 

profiling predicts 5-year outcomes 

in patients with colorectal liver 

metastases 

Transl Oncol 2016 Cancer Several protein test Prognostic Diagnostic 

accuracy 

Lemesle G, Maury F, Beseme O, 

et al 

Multimarker proteomic profiling for 

the prediction of cardiovascular 

mortality in patients with chronic 

heart failure 

PLoS One 2015 Cardiovascular 

disease 

IVDMIA Prognostic Diagnostic 

accuracy 
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Proteomic 

technology 
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Van Gorp T, Cadron I, Daemen A, 

De Moor B, Waelkens E, Vergote 

I 

Proteomic biomarkers predicting 

lymph node involvement in serum 

of cervical cancer patients. 

Limitations of SELDI-TOF MS 

Proteome Sci 2012 Cancer IVDMIA Prognostic Diagnostic 

accuracy, patient 

outcome (cancer) 

Sugihara Y, Taniguchi H, 

Kushima R, et al 

Proteomic-based identification of 

the APC-binding protein EB1 as a 

candidate of novel tissue biomarker 

and therapeutic target for 

colorectal cancer 

J Proteomics 2012 Cancer Global proteomic test Prognostic Diagnostic 

thinking 

Uemura N, Nakanishi Y, Kato H, 

et al 

Transglutaminase 3 as a prognostic 

biomarker in esophageal cancer 

revealed by proteomics 

Int J Cancer 2009 Cancer Several protein test Prognostic Diagnostic 

thinking 

Kim SI, Jung M, Dan K, et al Proteomic discovery of biomarkers 

to predict prognosis of high-grade 

serous ovarian carcinoma 

Cancers 2020 Cancer Several protein test Prognostic Diagnostic 

thinking 

Lian G, Li L, Ye F, et al The screening and analysis of 

protein signatures and signaling 

associated with chemoresistance 

based on protein pathway array 

technology in gastric cancer 

Oncol Rep 2018 Cancer IVDMIA Prognostic Diagnostic 

thinking 

Xu L, Gao Y, Chen Y, et al Quantitative proteomics reveals 

that distant recurrence-associated 

protein R-Ras and transgelin predict 

post-surgical survival in patients 

with stage III colorectal cancer 

Oncotarget 2016 Cancer Global proteomic test Prognostic Diagnostic 

thinking 
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Buttigliero C, Shepherd FA, 

Barlesi F, et al 

Retrospective assessment of a 

serum proteomic test in a phase III 

study comparing erlotinib plus 

placebo with erlotinib plus 

tivantinib (MARQUEE) in previously 

treated patients with advanced 

non-small cell lung cancer 

Oncologist 2019 Cancer IVDMIA Prognostic Patient outcome 

(cancer) 

Grossi F, Rijavec E, Genova C, et 

al 

Serum proteomic test in advanced 

non-squamous non-small cell lung 

cancer treated in first line with 

standard chemotherapy 

Br J Cancer 2017 Cancer IVDMIA Prognostic Patient outcome 

(cancer) 

Rovithi M, Lind JS, Pham TV, et 

al 

Response and toxicity prediction by 

MALDI-TOF-MS serum peptide 

profiling in patients with non-small 

cell lung cancer 

Proteomics Clin 

Appl 

2016 Cancer Several protein test Prognostic Patient outcome 

(cancer) 

Yanagisawa K, Tomida S, 

Shimada Y, Yatabe Y, Mitsudomi 

T, Takahashi T 

A 25-signal proteomic signature 

and outcome for patients with 

resected non-small-cell lung cancer 

J Natl Cancer Inst 2007 Cancer Several protein test Prognostic Patient outcome 

(cancer) 

Rader JS, Pan A, Corbin B, et al Identification and validation of a 

prognostic proteomic signature for 

cervical cancer 

Gynecol Oncol 2019 Cancer Other Prognostic Patient outcome 

(cancer) 

Sykes EK, McDonald CE, 

Ghazanfar S, et al 

A 14-protein signature for rapid 

identification of poor prognosis 

stage III metastatic melanoma 

Proteomics Clin 

Appl 

2018 Cancer Several protein test Prognostic Patient outcome 

(cancer) 

Peng XC, Gong FM, Zhao YW, et 

al 

Comparative proteomic approach 

identifies PKM2 and cofilin-1 as 

potential diagnostic, prognostic and 

therapeutic targets for pulmonary 

adenocarcinoma 

PLoS One 2011 Cancer Several protein test Prognostic Patient outcome 

(cancer) 
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Yang J, Li A, Yang Y, Li X Identification of cyclophilin A as a 

potential prognostic factor for 

clear-cell renal cell carcinoma by 

comparative proteomic analysis 

Cancer Biol Ther 2011 Cancer Global proteomic test Prognostic Patient outcome 

(cancer) 

Spigel DR, Burris HA, Greco FA, 

et al 

Erlotinib plus either pazopanib or 

placebo in patients with previously 

treated advanced non–small cell 

lung cancer: a randomized, 

placebo-controlled phase 2 trial 

with correlated serum proteomic 

signatures 

Cancer 2018 Cancer IVDMIA Prognostic Patient outcome 

(cancer) 

Goss GD, Lee KH, Felip E, et al Evaluation of VeriStrat, a serum 

proteomic test, in the randomized, 

open-label, phase 3 LUX-Lung 8 

(LL8) trial of afatinib (A) versus 

erlotinib I for the second-line 

treatment of advanced squamous 

cell carcinoma (SCC) of the lung 

J Clin Oncol 2016 Cancer IVDMIA Prognostic Patient outcome 

(cancer) 

Gast MCW, Zapatka M, Van 

Tinteren H, et al 

Postoperative serum proteomic 

profiles may predict recurrence-free 

survival in high-risk primary breast 

cancer 

J Cancer Res Clin 

Oncol 

2011 Cancer Global proteomic test Prognostic Patient outcome 

(cancer) 

Roesch-Ely M, Leipold A, Nees 

M, et al 

Proteomic analysis of field 

cancerization in pharynx and 

oesophagus: a prospective pilot 

study 

J Pathol 2010 Cancer Global proteomic test Prognostic Patient outcome 

(cancer) 

Feng YH, Tung CL, Su YC, Tsao 

CJ, Wu TF 

Proteomic profile of sorafenib 

resistance in hepatocellular 

carcinoma; GRP78 expression is 

associated with inferior response to 

sorafenib 

Cancer Genomics 

Proteomics 

2019 Cancer Global proteomic test Prognostic Patient outcome 

(cancer) 
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Gámez-Pozo A, Trilla-Fuertes L, 

Prado-Vázquez G, et al 

Prediction of adjuvant 

chemotherapy response in triple 

negative breast cancer with 

discovery and targeted proteomics 

PLoS One 2017 Cancer IVDMIA Prognostic Patient outcome 

(cancer) 

Chen R, Dawson DW, Pan S, et al Proteins associated with pancreatic 

cancer survival in patients with 

resectable pancreatic ductal 

adenocarcinoma 

Lab Invest 2015 Cancer IVDMIA Prognostic Patient outcome 

(cancer) 

Maitland ML, Levine MR, 

Lacouture ME, et al 

Evaluation of a novel rash scale and 

a serum proteomic predictor in a 

randomized phase II trial of 

sequential or concurrent cetuximab 

and pemetrexed in previously 

treated non-small cell lung cancer 

BMC Cancer 2014 Cancer IVDMIA Prognostic Patient outcome 

(cancer) 

Wu X, Liang W, Hou X, et al Serum proteomic study on EGFR-

TKIs target treatment for patients 

with NSCLC 

Onco Targets 

Ther 

2013 Cancer IVDMIA Prognostic Patient outcome 

(cancer) 

Sohn J, Do KA, Liu S, et al Functional proteomics 

characterization of residual triple-

negative breast cancer after 

standard neoadjuvant 

chemotherapy 

Ann Oncol 2013 Cancer Global proteomic test Prognostic Patient outcome 

(cancer) 

Martí J, Fuster J, Estanyol JM, et 

al 

Clinical and prognostic usefulness 

of serum proteomic profile in 

hepatic colorectal metastases: a 

pilot prospective study 

Clin Transl Oncol 2013 Cancer IVDMIA Prognostic Patient outcome 

(cancer) 

Gonzalez-Angulo AM, Liu S, 

Chen H, et al 

Functional proteomics 

characterization of residual breast 

cancer after neoadjuvant systemic 

chemotherapy 

Ann Oncol 2013 Cancer Several protein test Prognostic Patient outcome 

(cancer) 
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Takadate T, Onogawa T, Fukuda 

T, et al 

Novel prognostic protein markers 

of resectable pancreatic cancer 

identified by coupled shotgun and 

targeted proteomics using 

formalin-fixed paraffin-embedded 

tissues 

Int J Cancer 2013 Cancer Several protein test Prognostic Patient outcome 

(cancer) 

Cawthorn TR, Moreno JC, 

Dharsee M, et al 

Proteomic analyses reveal high 

expression of decorin and 

endoplasmin (HSP90B1) are 

associated with breast cancer 

metastasis and decreased survival 

PLoS One 2012 Cancer Several protein test Prognostic Patient outcome 

(cancer) 

Albitar M, Potts SJ, Giles FJ, et al Proteomic-based prediction of 

clinical behavior in adult acute 

lymphoblastic leukemia 

Cancer 2006 Cancer IVDMIA Prognostic Patient outcome 

(cancer) 

Hornberger J, Hirsch FR, Li Q, 

Page RD 

Outcome and economic 

implications of proteomic test-

guided second- or third-line 

treatment for advanced non-small 

cell lung cancer: extended analysis 

of the PROSE trial 

Lung Cancer 2015 Cancer Global proteomic test Prognostic Patient outcome 

(cancer), societal 

Timotin A, Cinato M, Boal F, et al Differential protein profiling as a 

potential multi-marker approach for 

obese patients with heart failure: a 

retrospective study 

Sci Rep 2018 Cardiovascular 

disease 

Several protein test Prognostic Patient outcome 

(cardiovascular 

disease) 

Emmens JE, Jones DJL, Cao TH, 

et al 

Proteomic diversity of high-density 

lipoprotein explains its association 

with clinical outcome in patients 

with heart failure 

Eur J Heart Fail 2018 Cardiovascular 

disease 

IVDMIA Prognostic Patient outcome 

(cardiovascular 

disease) 

Rhodes CJ, Wharton J, 

Ghataorhe P, et al 

Plasma proteome analysis in 

patients with pulmonary arterial 

hypertension: an observational 

cohort study 

Lancet Respir 

Med 

2017 Cardiovascular 

disease 

IVDMIA Prognostic Patient outcome 

(cardiovascular 

disease) 
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Williams SA, Sterling D, Kato S, 

et al 

Protein-based risk score increases 

prior to cardiovascular events and 

death in individuals with apparently 

stable coronary heart disease 

Circulation 2015 Cardiovascular 

disease 

Several protein test Prognostic Patient outcome 

(cardiovascular 

disease) 

Nies MK, Yang J, Fu Z, et al Proteomic discovery of pulmonary 

hypertension biomarker hepatoma 

derived growth factor 

Circulation 2015 Cardiovascular 

disease 

Other Prognostic Patient outcome 

(cardiovascular 

disease) 

Zhang ZY, Thijs L, Petit T, et al Urinary proteome and systolic 

blood pressure as predictors of 5-

year cardiovascular and cardiac 

outcomes in a general population 

Hypertension 2015 Cardiovascular 

disease 

IVDMIA Prognostic Patient outcome 

(cardiovascular 

disease) 

Dong SY, Sun XN, Zeng Q, Xu Y, 

Sun J, Ma LH 

Proteomic analysis of adverse 

outcomes in patients with acute 

coronary syndromes 

Clinica Chimica 

Acta 

2013 Cardiovascular 

disease 

Global proteomic test Prognostic Patient outcome 

(cardiovascular 

disease) 

Zhong Q, Guo T, Rechsteiner M, 

et al 

A curated collection of tissue 

microarray images and clinical 

outcome data of prostate cancer 

patients 

Sci Data 2017 Cancer Global proteomic test Prognostic Technical 

Lee G, Singanamalli A, Wang H, 

et al 

Supervised multi-view canonical 

correlation analysis (sMVCCA): 

integrating histologic and 

proteomic features for predicting 

recurrent prostate cancer 

IEEE Trans Med 

Imaging 

2015 Cancer Several protein test Prognostic Technical 

Hollander Z, Lazárová M, Lam 

KK, et al 

Proteomic biomarkers of recovered 

heart function 

Eur J Heart Fail 2014 Cardiovascular 

disease 

Global proteomic test Prognostic Technical 

Sandberg A, Lindell G, Källström 

BN, et al 

Tumor proteomics by multivariate 

analysis on individual pathway data 

for characterization of vulvar cancer 

phenotypes 

Mol Cell 

Proteomics 

2012 Cancer Global proteomic test Prognostic Technical 
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Fidler MJ, Fhied CL, Roder J, et al The serum-based VeriStrat® test is 

associated with proinflammatory 

reactants and clinical outcome in 

non-small cell lung cancer patients 

BMC Cancer 2018 Cancer IVDMIA Prognostic Technical 

Gregorc V, Novello S, Lazzari C, 

et al 

Predictive value of a proteomic 

signature in patients with non-

small-cell lung cancer treated with 

second-line erlotinib or 

chemotherapy (PROSE): a 

biomarker-stratified, 82utcome82ed 

phase 3 trial 

Lancet Oncol 2014 Cancer IVDMIA Prognostic Therapeutic 

Kuiper JL, Lind JS, Groen HJ, et 

al 

VeriStrat(®) has prognostic value in 

advanced stage NSCLC patients 

treated with erlotinib and sorafenib 

Br J Cancer 2012 Cancer IVDMIA Prognostic Therapeutic 

Salmon S, Chen H, Chen S, et al Classification by mass spectrometry 

can accurately and reliably predict 

outcome in patients with non-small 

cell lung cancer treated with 

erlotinib-containing regimen 

J Thorac Oncol 2009 Cancer Several protein test Prognostic Therapeutic 

Helgason HH, Engwegen JYMN, 

Zapatka M, et al 

Identification of serum proteins as 

prognostic and predictive markers 

of colorectal cancer using surface 

enhanced laser desorption 

ionization-time of flight mass 

spectrometry 

Oncol Rep 2010 Cancer IVDMIA Prognostic Therapeutic 

Ascierto PA, Capone M, Grimaldi 

AM, et al 

Proteomic test for anti-PD-1 

checkpoint blockade treatment of 

metastatic melanoma with and 

without BRAF mutations 

J Immunother 

Cancer 

2019 Cancer Global proteomic test Therapeutic Patient outcome 

(cancer) 
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Mok TS, Geater SL, Su WC, et al A Randomized phase 2 study 

comparing the combination of 

ficlatuzumab and gefitinib with 

gefitinib alone in Asian patients 

with advanced stage pulmonary 

adenocarcinoma 

J Thorac Oncol 2016 Cancer IVDMIA Therapeutic Patient outcome 

(cancer) 

Williams SA, Murthy AC, DeLisle 

RK, et al 

Improving assessment of drug 

safety through proteomics: early 

detection and mechanistic 

characterization of the unforeseen 

harmful effects of torcetrapib 

Circulation 2018 Cardiovascular 

disease 

Several protein test Therapeutic Patient outcome 

(cardiovascular 

disease) 

Akerley WL, Arnaud AM, Reddy 

B, Page RD 

Impact of a multivariate serum-

based proteomic test on physician 

treatment recommendations for 

advanced non-small-cell lung 

cancer 

Curr Med Res 

Opin 

2017 Cancer IVDMIA Therapeutic Therapeutic 

Shahani M, Shakeri J, Akbari ME, 

et al 

Transcriptomic and proteomic 

approaches reveal biological basis 

of intraoperative radiotherapy-

treated tumor bed modification in 

breast cancer patients: a pilot study 

J Proteomics 2020 Cancer Global proteomic test Therapeutic Therapeutic 
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