
Received: January 23, 2015; Revised: March 27, 2015; Accepted: April 14, 2015

Published by Oxford University Press 2015. This work is written by (a) US Government employee(s) and is in the public domain in the US.

JNCI J Natl Cancer Inst (2015) 107(8): djv134

doi:10.1093/jnci/djv134
First published online May 9, 2015
Commentary

1 of 8

c
o
m
m
en

t
a
ry

commentary

Challenges and Opportunities in Measuring Cancer 
Recurrence in the United States
Joan L. Warren, K. Robin Yabroff
Affiliation of authors: Division of Cancer Control and Population Sciences, National Cancer Institute, Bethesda, MD (JLW, KRY).

Correspondence to: Joan L. Warren, PhD, Healthcare Assessment Research Branch/Healthcare Delivery Research Program, National Cancer Institute 9609 Medical 
Center Drive, Room 3E428, Bethesda, MD 20892–9704 (e-mail: joan_warren@n.h.gov).

Abstract

Cancer recurrence and disease-free survival are key outcomes for measuring the burden of illness, assessing the quality of 
cancer care, and informing decisions about increasingly costly cancer therapies. Yet information about recurrence is not 
collected in cancer registries or other population-based data sources. To address the lack of population-based recurrence 
information, researchers are increasingly using algorithms applied to health claims to infer recurrence. However, the 
validity of these approaches has not been comprehensively evaluated. In this commentary, we review existing studies and 
discuss options for improving the availability of recurrence data. We found that the validity of claims-based approaches 
appears promising in small, single institution studies, but larger population-based studies have identified substantial 
limitations with using claims to identify recurrence. With the increasing availability of health data, there are potential 
options that can be implemented to enhance information about recurrence. These options include design of software for 
the electronic medical record that enables rapid and standardized reporting of recurrence, use of electronic pathology 
reports to facilitate streamlined collection of recurrence by cancer registries, and mandates by insurers to require reporting 
of recurrence on health claims submitted by physicians. All of these options will require that governmental agencies, 
health insurers, professional societies, and other groups recognize the importance of population-based recurrence data and 
determine that this information is a priority for assessing cancer outcomes and costs.

Historically cancer mortality rates and overall survival rates fol-
lowing a cancer diagnosis have served as key population-based 
outcomes to assess the nation’s progress in cancer control and 
reduction of the burden of cancer. However, with increased 
cancer survivorship in the United States, these metrics of the 
national cancer burden are no longer sufficient. Many cancer 
deaths occur in patients who previously completed definitive 
treatment and were determined to be disease-free and then 
later experienced a cancer recurrence. To estimate the number 
of persons living with recurrent cancer as well as the benefit 
of treatment, the United States needs accurate population-level 
measurements of cancer recurrence and disease-free survival 
(DFS). Currently such information does not exist. Recurrence 
and DFS are routinely collected and reported in clinical trials, 
however only 3% of US adult cancer patients participate in trials 
(1) and those patients who do tend to be younger and healthier 
than cancer patients who do not participate or are not eligible 

for trials. These differences limit the generalizability of findings 
from clinical trials to the community setting, where most cancer 
patients are treated.

The risk of recurrence and expected DFS among cancer 
patients treated in the community are essential measures 
for clinicians recommending treatment and patients making 
informed decisions about different treatment options. The need 
for this information is increasingly important, as the costs asso-
ciated with cancer treatment have escalated (2,3). The average 
monthly cost in the United States for a branded oncology drug is 
now approximately $10 000, double what was reported a decade 
ago (4). Many newer drugs exceed $100 000 for a course of ther-
apy (5), and with standard copayments of 20%, cancer patients 
face large financial burdens from high-cost therapies. The sur-
vival benefit for patients who receive high-cost treatment for 
recurrence or metastatic disease may be limited and dispro-
portionate relative to the treatment costs (6,7). It is crucial that 
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physicians and patients have accurate population-based infor-
mation about the frequency and timing of recurrence to assess 
the potential benefit of treatment relative to the often appreci-
able costs. In addition, there is frequent debate about the appro-
priate type and timing of postdiagnostic surveillance in clinical 
practice. This has led to the creation of practice guidelines that 
are often derived from expert opinion. Population-based data on 
recurrence could provide objective data to inform the develop-
ment of guidelines for postdiagnostic surveillance.

Can Health Claims Be Used to Identify 
Recurrence?

Cancer registries do not currently collect cancer recurrence 
data; therefore, researchers have, in recent years, used as an 
alternative data source longitudinal patient-level health claims 
to infer which patients may have had a recurrence. Researchers 
have used two common approaches: 1)  identifying patients 
who had a claim for metastatic disease based on International 
Classification of Disease (ICD)–9 codes for secondary neoplasms 
to lymph nodes or distant organs after initial treatment is com-
pleted and/or 2)  identifying patients who had claims for addi-
tional cancer therapy at a later time after completion of initial 
treatment and following a treatment-free interval. The first 
approach requires that all providers completely and accurately 
record on their bills the code for the presence of metastatic dis-
ease, although they are not required to do so in order to obtain 
reimbursement. The latter approach’s utility is dependent on 
patients receiving treatment in the event they have a recur-
rence. However, not all patients are offered treatment following 
a recurrence and some patients who are offered treatment may 
decline it. Lack of treatment following a recurrence may be more 
common in the elderly and in patients with other comorbid con-
ditions. This is a substantial concern because cancer is a disease 
that occurs more frequently in the elderly, and population-
based measures that employ this approach may underestimate 
recurrences and incorrectly classify DFS.

Several small studies have been conducted in selected popu-
lations to validate approaches for identifying recurrence from 
claims, comparing codes on billing records and claims to the 
contents of the medical record (8–12). As can be seen on Table 1, 
findings from these studies suggest that billing records and 
claims have high sensitivity, specificity, and positive predictive 
value to identify recurrence and metastasis. These results sug-
gest that the claims can provide accurate and complete data 
about recurrence. However, these studies, which relied on costly 
medical record abstraction, are limited in that they are based 
on a very small numbers of cancer patients, with sample sizes 
ranging from 45 to 292 patients. Recurrences were relatively 
infrequent in these studies, ranging from 12 to 61, respectively. 
In addition, these studies were conducted using data from aca-
demic medical centers, primarily single institutions, where cod-
ing may be more complete and accurate than coding practices 
in community settings. Further, these small studies focused on 
identifying recurrences in single cancer sites. This raises con-
cerns as to whether the findings from one cancer site can be 
generalized to another cancer site, which may vary substan-
tively in risk of recurrence and treatment patterns following a 
recurrence.

A growing number of studies have used population-based 
data to assess the completeness and accuracy of using health 
claims to infer recurrence and metastasis in large numbers of 
cancer patients as shown in Table 2, (13–19). These studies pri-
marily used health claims obtained from large health insurers 

that include a diversity of clinics and hospitals from various 
geographic locations. The sample sizes of these population-
based studies are large, with up to 85 132 patients per cancer 
site and a substantial number of recurrent or metastatic events. 
Two of these studies (13,15) assessed the validity of the diagno-
sis codes for metastasis at the time of diagnosis compared with 
stage from registry data. Because diagnosis codes for metasta-
sis are often used to impute disease progression following ini-
tial diagnosis, these two studies are included in the inventory 
of population-based validations. The results from these large 
population-based studies present a markedly different picture 
about the utility of health claims to infer cancer recurrence and 
metastasis than what was determined from the small validation 
studies. In all of the population-based studies, the sensitivity, 
specificity, and positive predictive value of algorithms to identify 
recurrence or metastasis never simultaneously exceeded 80%. 
The findings from the population-based studies clearly demon-
strate that using claims alone to identify cancer recurrence or 
metastasis will misclassify a sizeable number of patients and 
lead to a biased assessment of outcomes.

Several of the studies have developed algorithms for iden-
tifying recurrence that can be used to create receiver operating 
characteristic curves (ROCs), which have potential utility for 
analyses where the goal is to identify with certainty a group of 
patients who have had a recurrence (high positive predictive 
value [PPV]) without concern for what percent of true recur-
rences are captured (low sensitivity), or, conversely, identifying 
a cohort of all patients who may have had a recurrence (high 
sensitivity) while the cohort will include a sizeable number of 
false-positive recurrences (low PPV). Although ROCs may deter-
mine a threshold that gives increased certainty of correctly 
including a group of patients with recurrence for inclusion in 
a study, inevitably there will be some bias associated with the 
selection of that cohort. Further, they cannot overcome the limi-
tation that none of the algorithms have resulted in a method 
that will completely and accurately identify cancer recurrences 
or metastases and their timing from claims for use in popula-
tion-level measures of disease burden or as outcomes in studies 
of treatment effectiveness.

Methods to Enhance Health Claims to 
Identify Recurrence

Although health claims currently do not contain sufficient 
information to identify accurately which cancer patients have 
had a recurrence, they could be modified to include more infor-
mation about recurrence. The Center for Medicare and Medicaid 
Services (CMS) has operated the Physician Quality Reporting 
System (PQRS) that includes claims-based reporting of data on 
individual quality measures. The program has given physicians 
increased compensation if they voluntarily report on at least 
three applicable measures. In 2014, several cancer-related meas-
ures require that the physician consider information related to 
stage, such as “Percentage of patients aged 18 through 80 years 
with AJCC Stage III colon cancer who are referred for adjuvant 
chemotherapy” and the “Percentage of patients, regardless 
of age, with a diagnosis of breast, colon, or rectal cancer who 
are seen in the ambulatory setting who have a baseline AJCC 
cancer stage or documentation that the cancer is metastatic in 
the medical record at least once within 12 months” (20). While 
voluntary reporting of these measures provides some aggregate 
information, it does not ensure comprehensive information of 
each cancer patient’s disease status. Collecting such informa-
tion would require that insurers mandate such reporting from 
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physician. There is precedent for such a requirement. In 2008, 
CMS required that all erythropoietin stimulating agents (ESA) 
claims for non-ESRD patients must include on the bill informa-
tion about a patient’s hematocrit and hemoglobin levels (21). 
This action was taken because of the high cost of ESAs to the 
Medicare program. The rising costs of chemotherapy may pro-
vide similar impetus to all health insurers that they impose 
mandatory requirement that oncologists provide information 
about the disease status on each patient’s claims.

Other Potential Population-Based Data 
Sources to Identify Recurrence

Enhanced reporting on health claims is but one option to 
improve the reporting of recurrence. Electronic health records 
(EHRs) have potential as an alternate source of information 
about cancer recurrence. In 2013, 78% of office-based physicians 
reported that they had some form of electronic record in their 
office (22) and 59% of hospitals have at least a basic electronic 
medical record (23). Some EHR vendors have developed dedi-
cated oncology modules (eg, EPIC BEACON). The growing use of 
electronic health records has resulted in the American Society 
of Clinical Oncology (ASCO) creating the CancerLinQ project to 
improve quality of cancer care through information obtained 
from the medical record (24). Information about a patient’s dis-
ease status will be crucial to assess quality. Although there has 
been substantive adoption of use of electronic records, there is 
considerable variability in the EHR software and the data fields 
for reporting information about disease status. Using informa-
tion from the EHR also raises questions about how recurrence 
will be defined. With complete clinical information at hand, is 
a recurrence defined based on biopsy, laboratory results, imag-
ing, or symptoms? In addition, EHRs do not include complete 
information for patients who receive care from multiple, unaffil-
iated providers. Providers from closed healthcare systems such 
as the Veterans Administration’s Compensation and Pension 
Record Interchange (CAPRI) program (25) and the Virtual Data 
Warehouse from HMOs that are part of the Cancer Research 
Network (26) have developed methods to consolidate and stand-
ardize EHR data across different providers within their system. 
However, until EHRs cover the span of treatment locations for 
most patients and the EHR software is formatted to allow for the 
consistent reporting of disease status when a patient receives 
health care, the medical record will have a limited role in assess-
ing cancer recurrence.

Population-based cancer registries serve as the major data 
source for assessing trends in cancer incidence, stage at diagno-
sis, overall survival, and mortality in the United States. Cancer 
registries are mandated to collect data about all incident can-
cers occurring in defined geographic areas. Collection of such 
information requires in-depth data abstraction by cancer reg-
istrars, which often must obtain information from in-person 
review of the hospital record. Registries are not funded to under-
take patient follow-up other than obtaining information about 
vital status by linking to existing administrative data. Active fol-
low-up, including contacts with community physicians who are 
treating cancer patients, is very challenging logistically and such 
efforts would be extremely expensive. As a result, registries do 
not collect information about the frequency and timing of can-
cer recurrence. However, the growing use of electronic pathology 
reports offers the possibility that registries could leverage exist-
ing electronic data to identify patients with recurrent disease in 
a less labor-intensive manner. The North American Association 
of Central Cancer Registries has promoted the concept of using 

electronic pathology reporting to enhance ascertainment of 
incident cancers (27), with 39 state registries currently using 
electronic pathology reports (28). While electronic pathology 
reports do not contain the totality of information needed to 
identify recurrence, they could be used to focus the efforts of 
cancer registrars, thereby reducing the resources needed to col-
lect information about those recurrences.

Benefit From Improving the Measurement 
of Recurrence

There are many professional, governmental, and research enti-
ties that would benefit from improved reporting of cancer recur-
rence. The National Quality Forum has endorsed as a quality 
measure that patients with painful bone metastases should 
receive palliative radiation therapy (29). The Patient Centered 
Outcomes Research Institute (PCORI) has identified as a priority 
the need for more research on the impact of the fear of recur-
rence on cancer survivors (30). The National Comprehensive 
Cancer Network (NCCN) guidelines for patients with colon can-
cer include RAS testing for patients with metastatic disease (31). 
The ability to assess the measures from each of these groups’ 
recommendations is hampered by the lack of a comprehensive 
population-based information about whether a recurrence has 
occurred and, if so, when. In addition, the types of measures 
that are available to assess cancer quality and outcomes could 
be expanded if there was available information about disease 
status. This could result in better quality care for cancer patients 
and improved ways to incentivize providers.

Accurate information about disease status is needed by insur-
ers. To address the increasing costs of chemotherapies, insurers 
are implementing programs that reward physicians if they treat 
patients with chemotherapy regimens that are supported by 
evidence and recommended or preferred by the insurer (32,33). 
To assess the appropriateness of the treatments provided, insur-
ers need to have an accurate assessment of the cancer patient’s 
disease status. Reimbursement for oncology care is moving 
towards bundled or episode-based payments. Accurate report-
ing about a patient’s recurrence is an important component in 
determining the initiation or end of an episode and appropriate 
reimbursement using these new payment models.

The United States is in the midst of a paradigm shift related 
to how cancer care is delivered and valued. With the escalat-
ing cost of cancer care, patients, providers, and insurers want 
to know that they are receiving benefit relative to the amount 
spent on health care. Benefit is also being measured by the 
expanding quality measures and by greater interest in patient 
outcomes. With a growing and aging population, medical costs 
associated with cancer are anticipated to exceed $158 billion 
in 2020, an increase of at least 27% over 2010 (34). If utilization 
of expensive new chemotherapy agents continues to increase, 
these costs will be substantially higher. It is increasingly neces-
sary to be able determine the value of these expenditures for 
patients and providers making decisions about treatment and 
for health systems and policy makers more broadly. For can-
cer care, we need to start by being able to assess recurrence. 
The availability of population-based data on cancer recurrence 
will only happen if governmental agencies, large insurers, 
professional societies, and advocacy groups place greater pri-
ority on the need for high-quality information about disease 
status. Greater recognition of the clinical and economic ben-
efit of information about recurrence should mobilize groups to 
promote the need for more complete data about outcomes for 
cancer patients.
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