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Abstract

Background—The Women’s Health Initiative (WHI) Life and Longevity after Cancer (LILAC)
study offers an important opportunity to advance cancer research by extending the original WHI
studies to examine survivorship in women diagnosed with cancer during their participation in
WHI.

Methods—The goals of LILAC are to: 1) obtain cancer treatment information and long-term
cancer outcomes for women diagnosed with one of eight selected cancers (breast, endometrial,
ovarian, lung, and colorectal cancers, melanoma, lymphoma and leukemia); 2) augment the
existing WHI biorepository with fixed tumor tissue from the solid tumor sites for cancers
diagnosed since 2002; and 3) develop, refine and validate methods to use administrative data to
capture treatment and recurrence data. Methods for accomplishing these goals are described, as are
results from the initial LILAC participant survey.

Results—A total of 9,934 WHI participants living with cancer were eligible for LILAC
participation, of which 78% (n=7,760) agreed to participate. Among the three most prevalent
cancer types, 54% are breast cancer survivors, 11% are melanoma survivors, and 10% are
survivors of colorectal cancer.
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Conclusions—In addition to describing this resource, we present pertinent lessons that may
assist other investigators interested in embedding survivorship research into existing large
epidemiologic cohorts.

Impact—The LILAC resource offers a valuable opportunity for researchers to study cancer
survivorship and issues pertinent to cancer survivors in future studies.

Introduction

Improvements in early detection and treatment have led to a surge in the number of cancer
survivors in the US [1] creating a demand for a better understanding of their many, and
sometimes unique, health concerns. These needs, recognized by both cancer researchers and
cancer care delivery leaders, require new focused research. Cancer survivor health concerns
are diverse and complex—arising from heterogeneity among individuals, the cancer with
which they have been diagnosed, its treatment and ensuring effects on a wide range of health
and social conditions. To effectively examine these concerns in a rigorous fashion,
significant new resources need to be developed, including a much more comprehensive
assessment on a large sample with longer-term follow-up than is typically available in cancer
clinical trials. Such resources are expensive to develop and take considerable time to mature
when created.

The Women’s Health Initiative (WHI), initiated in 1993, is a mature cohort with clinical trial
and observational study components. Its original goal was to evaluate approaches to prevent
heart disease, cancer and osteoporotic fractures in 161,000 post-menopausal women [2, 3].
With the clinical trials concluded nearly 10 years ago, the WHI cohort continues to be a
resource to study issues related to aging and health, including cancer. Over 30,000 cancer
diagnoses have been confirmed within this cohort, making the WHI a valuable platform in
which to study cancer survivorship in older women.

In this report, we describe our efforts to accelerate survivorship research by creating the
WHI Cancer Survivor Cohort, called LILAC, for Life and Longevity After Cancer, within
the parent study. By building on this large, very well characterized epidemiologic cohort
with high-quality follow-up for a broad range of health outcomes and health related
conditions, LILAC provides timely opportunities to examine many of the important
questions regarding aging women who are living with cancer. Herein we describe the design
and implementation of LILAC and discuss both strengths and potential limitations of
embedding survivorship research within an existing epidemiologic cohort.

Materials and Methods

Study Obijectives

The LILAC survivorship cohort was developed to : 1) collect information on cancer
treatment and outcomes in women diagnosed during their WHI participation with eight
selected cancers (breast, colorectal, endometrial, lung, ovarian cancers, and melanoma, non-
Hodgkin lymphoma, and leukemia), using surveys, Medicare linkage, and direct medical
record abstraction; 2) augment the WHI biorepository with formalin-fixed paraffin-
embedded (FFPE) tumor tissue from WHI participants diagnosed with selected solid tumors
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(invasive breast, colorectal, endometrial, lung and ovarian cancers, and in situ and invasive
melanoma of the skin); and 3) conduct methodological research testing the ability of
electronic administrative data to give reliable estimates of treatment and recurrence. These
aforementioned cancers were selected because they represent the most prevalent cancers in
the WHI and/or cancers where survivorship research is lacking, and offers the opportunity to
create new knowledge. This study was conducted within the Belmont Report recognized
ethical guidelines. Written informed consent was obtained from all participants and this
study was approved by each institution’s institutional review board (IRB).

Women’s Health Initiative

Overview: The design and implementation of WHI have been published [2, 3]. Briefly,
WHI was launched in 1993, with sponsorship from the NIH, to study the risk factors and
prevention of the major causes of morbidity and mortality in postmenopausal women
including cancer. The WHI included randomized clinical trials testing three primary chronic
disease prevention interventions: hormone therapy (HT), a low-fat eating pattern (Dietary
Modification or DM) and calcium and vitamin D (CaD) supplements. In all, 68,132 women
were randomized into one or more of the clinical trial (CT) components and an additional
93,676 women enrolled into a parallel observational study (OS) with similar data collection
procedures (Figure 1) [2, 3].

LILAC Organization—The LILAC database resides at the WHI Clinical Coordinating
Center (CCC) at the Fred Hutchinson Cancer Research Center (FHCRC) in Seattle, buts its
leadership is spread across three sites from WHI investigators at Kaiser-Permanente
Northern California (KPNC) in Oakland and the Ohio State University (OSU) in Columbus.
Each site is responsible for specific LILAC functions as well as scientific direction and
statistical analyses (Figure 2). The CCC staff conducts all mail-based data collection from
participants including informed consent, medical release of information, and annual
questionnaires to survivors, performs regular linkages to Medicare and NDI and manages all
WHI and LILAC data. The CCC also requests, collects, processes, and stores tumor tissues
and performs a confirmatory pathology review. KPNC supervises the WHI field centers in
their collection of medical records. The OSU team oversees the development and analyses of
the survivorship surveys.

Eligibility, recruitment and data collection—Participants with no cancer (other than
non-melanoma skin cancer) prior to enrollment in WHI and a confirmed invasive cancer
diagnosis during WHI follow-up of one of the eight selected cancers are eligible for LILAC.
Because of the close relationship between ovarian, fallopian tube and primary peritoneal
cancer as well as the need for larger numbers, hereafter all three cancer sites are defined as
EOC for LILAC purposes. Women with diagnoses of in situ melanoma (n=340) were
recently added under supplemental funding and are included here for completeness.

Beginning in 2013, all LILAC eligible participants still in active WHI follow-up were sent
an invitational mailing including a personalized letter of introduction listing their previously
reported qualifying cancer and year of diagnosis, two copies of the consent form, a medical
release form, an eight-page LILAC enrollment questionnaire and a self-addressed business-
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reply return envelope. Invitation mailings were sent by first class mail. Outgoing envelopes
carried the WHI logo to ensure study recognition. All questionnaires were printed in optical
mark recognition (bubble) format and large font, consistent with WHI practices. The
mailings followed the established WHI follow-up protocol with questionnaires returned to
CCC for processing. Non-respondents to the first mailing were sent a second mailing after
eight weeks. Women who did not respond to these invitations or who indicated they did not
want to participate were excluded from further active LILAC data collection. In each
subsequent year, WHI participants with newly diagnosed cancers included in LILAC have
been approached using the same protocol. Contact information within the WHI database, is
updated routinely based on mail forwarding orders, proxy contacts, and self-reports of
address changes.

LILAC Data collection

Initial L 1L AC Survivorship Survey: The first LILAC questionnaire asked about initial
cancer treatment including chemotherapy, hormonal/endocrine therapy, radiation therapy,
and biological therapies, including type, start dates and providers of these treatments; and
reports of new cancer events related to their primary cancer diagnosis. Information about
type(s) of surgical procedures was not collected in since this information was available from
previously collected operative and pathology reports used to confirm the diagnoses initially.
These reports included the date of the first resection procedure, along with the extent of site-
specific tissue that was removed, and relevant ancillary procedures such as lymph node
dissection. Details regarding specifics of medical record information abstracted for each
cancer can be found online at https://www.whi.org/studies/LILAC/Abstraction%20Forms/
Forms/Allltems.aspx. Reports of longer-term disabling conditions or effects on quality-of-
life common to many cancers or their treatments but not covered by WHI questionnaires
(e.g., lymphedema, cardiotoxicity, nephrotoxicity, neurotoxicity), symptoms after treatment
completion, pain, depression, anxiety, fatigue, distress, social support, weight and marital
status, and questions on insurance coverage were also asked. These items were selected
based on their relevance to cancer treatment and outcomes and for their complementarity to
those collected in ongoing WHI data collection.

Annual Survivorship Surveys: Each year after enrollment, a questionnaire is mailed to all
participants who completed the LILAC baseline questionnaire. This form requests updates
on new cancer events and cancer treatments. A small number of additional questions are
included each year to support newly funded ancillary studies or other emerging topics
related to survivorship. Measures collected in the first annual questionnaire included: current
weight; weight at first cancer diagnosis; weight two years after cancer diagnosis; intentional
weight loss after cancer diagnosis; current or ever use of selected medications (NSAIDs,
statins, metformin, ACE inhibitors, anti-depressants and bisphosphonates); financial toxicity
[4]; cancer worry [5];social networks and social support; peripheral neuropathy [6];
participation in cancer support groups’, or online peer support groups; cognitive functioning
[71; physical functioning [8]; exercise [8] body image; symptoms within the past 4 weeks;
selected nutrition/diet; and lymphedema [8-11].
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Additional measures collected in the second annual follow-up questionnaire included:
depression, anxiety, fatigue and distress; and unmet needs of cancer survivors (e.g., pain,
physical functioning, memory/concentration, weight changes, end of life planning, etc.).

Cancer Treatment and Outcomes Information: Details of cancer treatment and outcomes
are derived from three main sources: Medicare data from the Center for Medicare and
Medicaid Services (CMS), direct medical record abstraction, and self-reported data from
cancer survivors. Data from these sources vary considerably in terms of the level of detail,
timeliness and specificity. Because of the age of the WHI population, LILAC uses Medicare
for patients who were diagnosed at age 65 or older to allow inexpensive and efficient
collection of information from historical cases. For WHI participants not covered by
Medicare, LILAC collects medical records and abstracts selected data items, similar to those
collected for those with Medicare, to support analyses that use data from both sources.
Analyses may need to be restricted to cases documented through a specific source for certain
analyses (e.g., cost analyses will be restricted to the Medicare population, analyses requiring
molecular testing results will be done among those with medical records). Documentation of
cause and date of death comes from either death certificates, medical records, or National
Death Index data.

Use of Medicare Claimsto Assess Cancer Treatment and OQutcome: The CCC has
obtained Medicare files from 1991 through the present [12] allowing us to extract diagnosis,
treatment and procedure codes for cancers occurring in women enrolled in fee-for service
Medicare at the time of diagnosis (53%) throughout the entire WHI follow-up period.

Medical Records Collection: The goal of LILAC medical records collection is to document
the initial course of cancer treatment and identify the first recurrence among women whose
information was unobtainable through Medicare (i.e., were not in Medicare at the time of
their cancer diagnosis or who received their Medicare benefits through a managed care
organization). For WHI participants who died prior to the LILAC baseline, medical records
are requested under an IRB-approved partial waiver of consent. Because of the difficulty in
obtaining historical records, we are requesting medical records only for those cancers
diagnosed since 2000. For the 6,853 eligible cases, we request medical records using the
WHI approach for clinical outcomes documentation. A random sample of cases
(approximately 125 for each of the targeted tumor sites) from the Medicare linkage set will
also be requested to serve to validate claims data on treatment and recurrence data.

Medical Records Review and Coding: Final abstraction, review and coding cancer
treatment and recurrence occurs at the CCC. Medical records offer the opportunity to extract
many more details than claims data but given LILAC’s heavy reliance on Medicare and the
cost of manual abstraction, we limit LILAC abstractions to first course of treatment and
evidence of recurrence or last known disease-free time point. We abstract type, extent and
dates of initial surgery, molecular testing (indications and results); chemotherapy
(recommendations, agents, and timing); radiation therapy (recommendations, modality,
timing and total dose); hormonal therapy (regimen, dates, changes over time and reasons for
changes), and other selected medical interventions specific to each cancer (e.g.,

Cancer Epidemiol Biomarkers Prev. Author manuscript; available in PMC 2019 February 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Paskett et al.

Page 6

oophorectomy, breast reconstruction, use of bisphosphonates). Site and date of new or
recurrent cancer is recorded. The records are maintained centrally so that additional
information could be abstracted for specific hypotheses.

When multiple sources are available, we will assume medical records are the most accurate,
followed by Medicare and self-report, unless our validation studies and other investigations
suggest otherwise. Analyses may be restricted to a specific subpopulation (e.g., cost analyses
restricted to the Medicare population in analyses looking at recommended versus receipt of
chemotherapy limited to medical records subset).

Tumor Tissue Collection—LILAC collects FFPE tumor tissue from six solid tumor sites
(breast, colorectal, endometrial, lung, ovary, skin melanoma). Recognizing the College of
American Pathologists minimum standards for retention of diagnostic specimens is 10 years
[13] and that many facilities would consider destroying tissue samples after that time, we
have limited our requests at the time the study in 2013 was initiated for tissue from cases
diagnosed in 2002 or later.

Regquesting tumor tissue: Once a release form is received (or under a waiver of consent for
decedents), a CCC data coordinator reviews the pathology report in the existing WHI
records to determine which specimens (i.e., biopsies, excisions, or more extensive surgical
procedures) should be requested and from what institution. Tumors identified for request are
greater than 0.3 cm in at least one dimension and atypical histologies are excluded.

To reduce the burden to large institutions, requests for tissues for multiple cases are batched
and mailed quarterly. Lack of response within eight weeks generates a repeat request and
follow-up phone contact with hospital/laboratory personnel. To address potential concerns
about access to specimens for continuing care, we assure the return of any specimen to any
location in the US within 48 hours if the specimen is needed for clinical care. For facilities
that will not release multiple tumor blocks, we ask for, in order of preference, a single
representative block, 10 unstained slides (5 um each), and finally two 0.6-2 mm punches (to
be re-embedded in paraffin locally for storage).

Tumor Tissue Review and Storage: Upon receipt of a FFPE tissue specimen, it is logged
into the WHI repository database, and labeled with a unique WHI specimen ID barcode.
They are batched and sent to the FHCRC Specialized Pathology Shared Resource,
accompanied by an electronic transmittal sheet with diagnostic information from the WHI
database to be verified and triaged by pathologist single staff pathologist to determine
general characteristics of the sample and concordance with the previously collected
diagnostic information where applicable. For each block the pathologist 1) confirms the
presence or absence of tumor and normal structures; 2) estimates the two dimensional area
of the entire tissue block; 3) estimates the amount of available tumor and normal epithelial
and non-epithelial structures as a percentage of the area of the tissue section; and 4) ranks
the tissue blocks based on the amount of representative tumor. The supervising pathologist
performs the secondary pathology review, resolves any discrepancies, and signs off on the
pathology review for each case. Disagreements between the pathologists or with the original
diagnosis require additional discussion or investigation.
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Statistical Considerations

The LILAC study population can be used to support diverse survival and survivorship
analyses but the study population will vary with each analysis, based on data availability.
Cancer survival can be examined among all WHI participants diagnosed with a specific
cancer, since vital status information is nearly complete for the WHI participants. For
analyses needing treatment information, several options are available, including pooling data
across all sources or restricting analyses to one data source that best supports the study aims.
For studies examining participant reported outcomes available only through the LILAC
questionnaires, the selection bias associated with survival until the start of LILAC activities
is a necessary consideration. To characterize potential selection bias inherent in this design,
we provide the WHI baseline characteristics of three groups: all WHI participants with an
eligible diagnosis of one of the eight LILAC cancers; all who were eligible for the LILAC
enrollment mailing (alive and remaining in active WHI follow-up until LILAC initiation)
and finally those who consented to LILAC.

The distribution of treatment, symptom, and quality of life data from the initial LILAC
survey were described using contingency tables for categorical variables and mean and
standard deviations for continuous variables. Pearson chi-squared tests and two sample t-
tests were used to compare the demographic characteristics of LILAC participants to other
WHI participants diagnosed with cancer but not enrolled in LILAC to assess
representativeness of the LILAC sample.

Accounting for selection bias—Given the retrospective aspects of the LILAC design, it
is not surprising that we observe some modest differences in clinical and demographic
factors between women participating in the LILAC survey and the other WHI participants
diagnosed with cancer (Supplemental Tables 1 and 2). Analyses restricted to this subset of
women (e.g., those who are interested in patient reported outcomes assessed only through
the LILAC survey) must address the inherent selection bias in this sample. At least two
approaches may be used to address the selection bias. For some analysis, it may be
reasonable to simply condition on survival to a selected time point. In some analyses, it will
be important to use Inverse Probability Weighting (IPW) [14]. In this approach, the
probability of inclusion in LILAC is modeled using, as predictors, factors with meaningful
differences between LILAC participants and other cancer participants in the WHI. The
inverse of these estimated inclusion probabilities is then incorporated as weights in
regression models examining relationships between patient outcomes and exposures of
interest. When implemented properly, IPW minimizes selection biases by creating a
hypothetical population in which the effect of an exposure on an outcome is the same as in
the original population [14].

Results

LILAC Participants

As of September 15, 2015, 30,306 incident cancers had been documented among the
161,808 original WHI participants, including 20,784 women with one or more of the
designated eight LILAC cancer sites. Of these, 9,934 (48%) participants were still alive and
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in active WHI follow-up as of the initiation of LILAC in 2013. The remaining had died
(n=6,864) or were no longer active in the WHI (n=1,121). After two mailings, 7,760 (78%)
of these women consented to LILAC survey participation, including 4,211 breast cancer
survivors, 796 colorectal cancer survivors, 406 lung cancer survivors, 663 endometrial
cancer survivors, 451 Non-Hodgkin lymphoma survivors, 186 leukemia survivors, 834
participants with melanoma and 213 women diagnosed with EOC cancers (Table 1). A total
of 7,760 women consented to participate in the study, but 109 women did not return the
baseline survey, leaving 7,651 cancer survivors included in the remaining analyses of the
survey data.

Eligibility reflects both survival and continuing WHI participation which varied strongly by
age. (Table 1). We see a further, though more gradual, decline with age in the consent rates
for LILAC (82% in those who were 50-59 years old at WHI baseline declining to 67% in
the 70-79 year olds). This pattern is reflected in each of the specific cancer sites although
the absolute rates of eligibility vary considerably, reflecting the varying lethality of these
cancers. Consent rates among the eligible cases were much more comparable across tumor
sites. Black women with cancer were somewhat less likely to be eligible (37%) and less
likely to agree to participate (69%) than other race/ethnicity subgroups. Other factors
associated with lower eligibility and consent rates to the survey but to a lesser degree
included lower education, no longer having a life partner (widowed/separated/divorced),
higher body mass index (BMI), and women with a history of diabetes and cardiovascular
disease. Current smokers were less likely to be eligible for the survey but were consented
(77%) at similar frequency as non-smokers (78%).

Similar strong trends in eligibility and lesser trends for consent are seen with factors
measured at the time of diagnosis (Table 2). In particular, we saw a higher proportion of
recently diagnosed women consented than those with earlier diagnoses buta lower
proportion of women with poorer prognostic factors consented than did those with good
prognoses, a pattern that was consistent across all cancer sites. There was no consistent
pattern of eligibility and consent trends across sites by age at diagnosis. Increasing age at
diagnosis had no major effect on eligibility among breast and endometrial cancer survivors,
but showed a trend toward less willingness to consent. Whereas for leukemia, lymphoma
and melanoma survivors, older women were no less likely to be eligible but were somewhat
less likely to consent to participate. Factors associated with poor prognosis (e.g., stage of
disease and tumor size) show strong trends of decreasing eligibility and more modest
reductions in consent rates.

Characteristics of consented LILAC participants

Among cancer survivors who consented to participate in LILAC, approximately 91% were
white, 15% reported a high school education or less, 45% were former smokers and 6%
were current smokers when enrolled in the WHI (Supplemental Table 2). Approximately
34% of participants were considered overweight; an additional 17% were considered class |
obese and 11% were class Il or |11 obese. Few reported a history of diabetes (3%) or
cardiovascular disease (6%) at WHI baseline. Risk factor patterns were consistent across
cancer sites with a few expected exceptions. The comparison of WHI baseline characteristics
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of women with cancer who consented to the LILAC surveys to those who had the same
diagnosis but are not participating in LILAC surveys suggested only a modest health
advantage in these pre-diagnostic factors. The majority of LILAC survey responders were
diagnosed with cancer in the last 10 years (55%) and 60% were 70+ years of age at
diagnosis, including 15% who were over 80 years (Supplemental Table 2). Two thirds had
localized and 5% had distant disease at diagnosis. EOC cancer survivors were the exception
to this trend, as 51% of responders were diagnosed at a distant stage, and most of these
women (70%) were diagnosed within the past 10 years.

Self-reported cancer treatment data reflects the pattern of care that one would generally
expect in the community during this timeframe (1994-2016), which varies considerably by
site (Table 3). (Information on surgeries is being abstracted from existing WHI medical
records). Approximately 68% of breast cancer survivors reported treatments with hormone
or anti-estrogen pills. In this cohort of survivors, 553 women (7.2%) reported they had
survived a cancer recurrence. The highest proportion of those surviving a recurrence was
among EOC cancer survivors; 27% reported a cancer recurrence. EOC cancer survivors also
reported the highest average number of symptoms after a cancer diagnosis (3.1), compared
to other cancer survivors. The highest proportion reporting depression was noted in leukemia
survivors, where just over 18% reported often feeling depressed.

Discussion

In developing the LILAC cohort, our goal was to create a resource to support a broad range
of cancer survivorship studies among older women, an understudied population where large
gaps exist in knowledge about care needs, multiple coexisting diseases, side effects from
treatment, and need for social support. In addition, we sought to provide a resource that
could be highly complementary to data derived from the conduct of cancer therapy trials. By
embedding this resource within a large, high-quality epidemiologic cohort, analyses can take
advantage of several unusual features. First, analyses of LILAC cancers can access the
comprehensive WHI database of prospectively collected pre-diagnostic information of
participant characteristics, lifestyle, disease risk factors and co-morbidities. These data can
be used to look at the impact of these factors on cancer outcomes directly and on access to
treatment and treatment efficacy. Second, LILAC tumor tissue can be paired with the
existing repository of blood products collected prior to diagnosis, to study biomarkers of risk
and early detection. The high quality information on non-cancer outcomes (e.g.,
cardiovascular disease) will provide opportunities to look at risk of other conditions among
cancer survivors, and in particular, the very unusual chance to compare post-cancer
experiences (e.g., symptoms, quality of life, and conditions associated with aging) with
those of similar participants who remained free of cancer. Overall, survey response was
high, as 77% of women who were eligible to participate in the survey returned the baseline
survey, which demonstrates the generalizability of our survey data to other populations of
older women living with cancer.

Based on a recent study which investigated the types of information collected by cancer
survivorship cohorts, most cancer survivorship cohort studies focus their research on
survivorship issues amongst breast cancer survivors [15]. The LILAC cohort is a unique
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resource in that, not only does the cohort collect information from breast cancer survivors,
but also leukemia, lymphoma, colorectal, lung, melanoma, endometrial and EOC cancer
survivors as well. Therefore, the LILAC cohort is filling a valuable gap in cancer
survivorship research by including survivors from cancer sites that are currently
understudied. The average age of participants was 79 years with a range of 65-97 years,
which is similar to the age distribution of female cancer survivors in the United States [16].
Thus, this cohort can contribute greatly to our understanding of survivorship among older
women diagnosed with these cancers. In addition to understudied cancer survivors, unmet
social needs such as access to social support, is information not commonly collected from
cancer survivors. The LILAC cohort also fills this research gap by including measures of
social support within the annual surveys. Lastly, only around half of current cancer
survivorship cohorts collect biospecimen and biomarker data from cancer survivors. The
LILAC cohort has the opportunity to further fill this gap in survivorship research by utilizing
tumor tissue data collected from cancer survivors to understand the relationships between
biomarkers and survivorship outcomes such as side effects, symptoms, and survival.

The design of LILAC includes prevalent cases (cancers diagnosed prior to LILAC initiation)
and thus requires retrospective collection of treatment and recurrence data. The primary
advantage of this design is that it allows us access to a larger population of cancer survivors
for whom multiple years of follow-up are already available, thereby telescoping the timeline
to analyses.

There are several limitations of this design. First, there is noteworthy survival bias in the
self-reported information, particularly among women whose cancers were diagnosed several
years before the start of LILAC. Our data collection methods partially address this by
accessing multiple sources (Medicare and medical records) to obtain treatment and
recurrence data, some of which are independent of participant survival. Some cancers were
diagnosed so many years previously that medical records collection is very difficult and
expensive; accordingly, we are limiting this effort to cases diagnosed in 2000 or later. For
participant reported outcomes, we have elected to focus on late and long-term effects of
treatments, since our ability to capture acute effects is compromised by this design. Analyses
of these data will need to account for selection bias through approaches that are conditional
on survival, or adjust the known biases through inverse probability weighting methods.
Another potential limitation is the fact that some treatments administered in the early part of
this century may soon be obsolete. While this dilutes the value of this resource for newly
treated cancers, the information developed here would remain relevant for the many millions
of patients living with a cancer diagnosis now.

The LILAC cohort lacks the racial/ethnic diversity needed to fully address the cancer
survivorship needs of the US population. Approximately 18% of the original WHI study
population self-identified as women of color (African American, Hispanic, Asian/Pacific
Islander, Native American) which was similar to the larger population of that age-group at
the time of enrollment, but these subgroups represent a smaller fraction (11.2%) of women
with a LILAC cancer diagnosis and only 8.8%of those who consented. Women of color were
more likely than white women to stop the WHI participation or be lost to follow-up. As
such, future studies utilizing this data resource must be cautious in drawing conclusions
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regarding this population, as results may not be generalizable to racial minorities and non-
white populations.

The reliance on multiple sources of treatment data, including Medicare, introduces
complexity into the data analyses but it has allowed us to expand our reach to cases
diagnosed years before LILAC initiation, reduce the cost of data collection and rapidly
create a database with mature cancer outcomes. We have incorporated validation samples
into the design to allow us to look at the correspondence between Medicare, medical records
and self-reported treatment and recurrence data. With the increasing emphasis on reusing
existing data, the results of these validation studies will provide insight into their strengths
and weaknesses.

Tumor tissue is a highly valued resource that creates the potential to do novel molecular
studies, including better phenotyping and biomarker studies. Our efforts to develop the
LILAC tumor tissue repository are ongoing but have so far yielded tissue provided by
pathology facilities for just over 61.4% of tissues requested, which is somewhat less than
anticipated but higher for cancers diagnosed within the last 10 years were received. The
primary barriers to receiving tissue for cases where the participant has given consent are that
institutions do not agree to provide them, they report having destroyed them, or the
institution will not allow us to keep tissue blocks for long-term storage. Because LILAC
tissue request materials guarantee the pathology providers return of the tissue within 48
hours of a request, most facilities were willing to release blocks at least on a temporary
basis, even for recent diagnoses and those at risk for recurrence (there was marginally higher
tissue receipt for living participants relative to deceased—the latter of which are no longer at
risk for recurrence). Additionally, providing the option to send unstained slides, rather than
tumor blocks, increased our yield of tissues provided by approximately 13 percentage
points. Many institutions will kindly provide these specimens at no charge and many others
charge only a modest processing fee. The exorbitant fees charged by a few institutions likely
represent a reluctance to share tissues based on their own research needs or agreements.

In summary, the LILAC study is an excellent resource to study survival and survivorship
among older women diagnosed with eight different cancers with varying time since
diagnosis. The resource has treatment data, clinical information and tissue (on a large
sample of women), with data on issues of survivorship obtained from those still alive. In
addition, data within the large WHI can be used to study various interventions to improve
survivorship. Researchers internal and external to WHI can utilize this resource, using
previously developed methods and policies within the WHI. Given that over seven million
cancers survivors living in the US are over the age of 70, the demographics of LILAC
participants, their willingness to contribute to research, and the richness and maturity of the
WHI and LILAC data and biospecimen resources makes LILAC exceedingly well-
positioned to address the survivorship questions that account for a large and growing
segment of US health care demands.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figurel.

Eligibility and participant flow from the main WHI into LILAC. Describes the recruitment
and retention of participants from the main WHI study into the LILAC cancer survivorship
study.
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i

Organizational structure of the LILAC cohort. Describes the organization of the participating
LILAC institutions as well as their responsibilities and duties for the cohort.

Cancer Epidemiol Biomarkers Prev. Author manuscript; available in PMC 2019 February 01.



Page 15

Paskett et al.

73 (91) oLz () ese  96L %61 (€8) 00ST (6S) 8T8T  L90€ %0¥ (08) 28z (09) 185€ 6LTL 6ves
Ing

%9¢ (18) 05 (c8) 29 26T %6€ (L) ezz  (0%) 882  viS %S¢ (22) eww  (e8) 8.5 LT uaun)

%TE W) lze (@v) WP 0L0T %9 (t8) TT6T (L8) cC9eT vETY %L.E (8) zeve (v) 6Lvy €LV Jawuio4

wve (8 9ov (ev) 615  86TT %Sy  (08) 9z0c (29) wvSe 8y wov (8L LeLe (1S) €Ly vl JanaN
Bupjows

%8€ (8) 9ovz (8v) &Ie €99 %€ES (€8) 68ST (€9) SOBT  SOOE %Sy (18) 2/8z (s9) 9zse  OTY9 pelb 1sod

%  (8) 66 (8Y) LeT  S9C %05  (18) 895 (19) ToL GKIT %y (08) 690T (€9) vEET  2eSe pesb abs|j0D

%0€ (9) g6z () 98¢ 886 %l (62) vTvT (€9) ¥BLT  0OVE %ve (22) w19z (ww) LovE €L9. aba|j0D awos

%92 (r) €St (98) 90z 08§ %9€ (1) 119 (8v) 7128  969T %62 (z) sstT (OV) ¥OOT  LvOv 10043S YBIHS
uoneonp3

%L.2 (91 1€ (98) TV vIT %9 (62) tTzz (8%) 6L g8y %8¢ (22) 69 (6¥) 8Ly €86 paLLew JansN

%92 (22) ove (9g) vee 916 %8€ (81) s8voT (6Y) 9VET 69/ %0€ (92) 61T (0v) 609z 08G9  pauueln Ajsnoinaid

%9e (64 2z () 099 09vT %6y  (18) o0€6z  (09) 019 0209 %Iy (6. G6ES (2S) 9189 vOCET s Bula patuen
SNJels [ellen

%0% (18) s8c (6¥) Lv 96 %0V (€2) ecet  (S8) e¢8T  oOge %SE () 9ez () &1 99 Jayio

we (L) 1 (S8) ee €9 wey (8L 68 (€9) w11 ¥IC wee (G4 LeT (ev) €8T Sew a1uedsiH

%6T (L9) ev  (62) €9 112 %EE (89) €0z (8v) 162 029 %S¢ (69) ¢€1€¢  (28) &Sy 82Tt oelg

%EE (L) 669 (ev) L06  €2ic %Ly (t8) /8. (L8) 859y TYI8 %8€ (62) vl0L (6v) 71868 SGYST aNUYM
adey

%ST (€9) TeT (v2) 16T  S8L wez (02 vey  (€€) 2109  098T  %8T (29) s18 (92) oOTZT GE9V 6.-0L

%8€ (t8) 167 (¥) 095  86TT %S (62) 66T (L8) T18YC LGEV %L.E (22) 169¢ (8v) 08LY 6966 69-09

wey (8L vez (98) 88z 91§ %65  (s8) 8z8T (02) €91z 880 wes  (28) 8wee (¥9) vveE  08I9 6505
aulfaseq |HM e aby
wee (L) 96L (ev) 60T 661 wsy  (08) Trer (99) TS2S  SO€6 %l (8L 09 @By) vEe6 ¥8L0C feiol

[V 40 % (%) N (%) N N 11V 40 % (%) N (%) N N 1V J0 % (%) N (%) N N
gPeILBSU0D 2labEa v gPeIBSUOD 2abE v gPeILESU0D 2labE v
[e338.10100 IER.g oL

31IS J3oURd Aqg ‘GTOZ Jaquiaidas Jo se pariodal siaourd pajeubisap D117 YLIM UsWoM [HAA JO sniels uonedionued D117 pue sonsiisoeIey) auljaseq

Author Manuscript

Author Manuscript

T alqeL

Author Manuscript

Author Manuscript

kers Prev. Author manuscript; available in PMC 2019 February 01.

/omari

Cancer Epidemiol B



Page 16

Paskett et al.

%22 (G9) €5 () 18 ¢eve %I (L) €0z (¥S) S92 ey  %ET (L) seT (1) 08T 690T afa|j0D swos

%2e (29) 1€ (88) ¥S Wyl wee (1) 68 (W) Ser 99¢  wetT (99) e (1) oO1T €€9 100Y2S YBIHS
uolyeanp3

%¥e (98) 9 (82) 2 14 %EY (88) ¢ (6v) 8y 86 %9T (G9) sT (Wa) € G6 paLUeW JansN

%2e (¢) w (0g) 19 vOC w.e (52 29T (08) 602 T2 %ET (82) seT (91) €T 90T  pauuen Ajsnoinaid

%0€ () oer (o) G8T 8SK %L (08) €9y (6S) T8S 686 %8I (92) sz (g2) 9ge  8yyT  seBuiny paleiN
sniels [ensel

%8¢ (t) s (68) 2 81 wey  (88) €z (889) 9¢ v %ET (tn) et @B 1 6 BYIo

%L (09) ¢ (sv) s 1T %ST (0%) v (0e) 8 4 %67 (8) L wz) 6 L oluedsIiH

%6 (29) v (o) 2 e %82 (L9) ¢z (ew) e 6L %2T (€2) et (91) 9z &9t oelg

%8¢ (w2 vt (88) vez 819 %Sy (08) ¥19 (L8) ¢LL 9SET  %9T (92) 89e (12) @8y ceee aNUM
3oey

%vT (s)) vz (61) 2 19T %02 (09) 09 (e€) 00T 662 %9 (t2) or (8 95 S99 6.-0L

%te (69) S8  (g€) wer ese wey (62 26z (¥S) TLE 289 %9t (92) tez (12) 16 G6ET 69-09

%SY (62 22 (8) 16 oLt %6S  (s8) TTE (0L) 898 825 %9z (82) svT (e€) 18T 89S 6505
aurjaseq |HM 1e 8by
%.2 (r2) 98T (€) €Sz 069 %ty (6L €99 (9G) 6€8 60ST  %ST (9/) ooy (02) teS 8292 fejoL

1V J0 % (%) N (%) N N [V 0 % (%) N (%) N N IV 0 % (%) N (%) N N
gheIBsU0D 2labna v gheIBsU0D 2labia v gPRILESL0D plabia v
elwRYNe [erwopug Bun-

%wee () v9  (0g) I8 162 w6z (9 €5z (€) T1ee €88 wez (b)) 68y (1€) 699  G2Ie §AAD 4o KioisiH
%oz  (19) ee (0e) 8S  S6T %z (12 o0eT  (68) w8 99y wlz  (99) 95z (ze) S8 6eIT  #SORIRIA0 MOIH

%L (S1) 18 (9g) 91T 9z %l (8) sy (w8) 219 €Il %ve () ge8  (s¥) OTTT  €9ve +GE

%vE (08) 89T (e¥) 1Tz  10S %Ll (62) €5. (e9) <SS6  608T %SE (L) sver (sv) €S.T  €l8¢ 67€-0€

wle (52 99z (1v) vSe 998 %Sy (62 wwvT  (1G) 0e8T L0ce i€ (BL) 1€9z  (8Y) 68EE  8LOL 6'6¢-G¢
wee (L) 9L (ev) 620T e6ve %Sy (08) Trey (9G) TSeS S0€6  wlE (8L 09.L (8Y) ¥E66  ¥8L0C fejoL

Ivio%n (%N (%) N N IV 40 % (%) N (%) N N IV 40 % (%) N (%) N N
gheILBsL0D 2abia v gholLBsU0D Alavia v ghoILBsUI0D 2lavia v
[e199.10j0D sea.g fejoL

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

kers Prev. Author manuscript; available in PMC 2019 February 01.

/omari

Cancer Epidemiol B



Page 17

Paskett et al.

%8T (tn) s (sa) 2 82 %9€ (z9) 8 (69) €1 44 %¢e (18) et (68) 9T ¥ Byo
%1 (9 v (te) 9 62 wey (1) S (89) ¢ A wse  (L9) 8 (8e) e et oluedsiH
%L.T (06) 6 (61) 0T €5 %0V (29) ¢ (09) ¢ S %92 () et (se) ot  o¥ %oe|g
%cz (98) g6T (S2) 9zz  v68 %9 (0) 618 (S9) v9TT 96LT %S¢E (8,) sty () 8eS G6TT alUM
aJey
%L (8) vt (6 LT 96T %S¢ (09) 6, (v) 1€T  O9I€ %ST (o) e (@) 9. e 6.-0L
%12 (8) sot (v2) €er L0 %Iy (99) ese (c9) o0es  &s8 %.€ (L) eez (8w) o00e 229 69-09
%TE (98) w6 (98) 60T TOE wt9 (L) eor (6L) 928 ¥99 %8y  (18) 99T (09) 90z GvE 650G
aullaseq IHM e mm<
%TZ (98) €1z (S2) 6ve OO %Sy (0. ves (S9) /8IT  GesT wre () TS () 285 VIET feloL
IV 40 % (%) N (%) N N V0% (%N (%) N N IV §0 % (%) N (%) N N
GPRIBSUOD Plaba v GPeIBSUOD I CElT = grPeIUesU0D p1o1a01T  orllY
27003 TTewouep N ewoydwAT ubpoH-uoN
%ST (€9) o1 (s2) 91T 99 %oz (@) 18 (98) €v  6IT %0l (62) 1w (€1 & oov ordAD 40 AloisiH
%6 (09) ¢ (L o9 Ge wez (0 Tz (€€) oc 06 %8 (65) €1 (b1) ¢¢ ST ¢S919qeIq J0 A1o1sIH
%9T (89) 1T (82) 6T 69 %6€ (7)) 81T (28) 6ST Vv0E  %TT (28) sz (1) w  eez +GE
%8T (g8) ¢z (ze) or et %Ty (22) 9zT (€9 ¥9T OTE  %ST (08) s9 (s1) 18 OV 6'7€-0€
%52 (52) 29 (ee) €8 8we %Sy (62 68T (.G) 8€Z 8IF  %ST (€) 9e1 (1) 98T 168 6'6¢-5¢
%LE () 68 (vv) 80T €ve %8y (z8) €zz (89) Tlz v9¥  wLlT (t18) ST (T2) L1z €goT 67>
INg
%92 (06) 6 (62) ot ge wor  (¢8) 8z (6v) vE oL %TT (9) 18 (S1) 90T €L waun)
%1.2 (9) 18 (9g) GIT 2Ce %bi (62) 2lz (s8) G¥E €29  %OT (L) sez (t2) voe OSvT Jawuio4
%12 (0.) o086 (e€) 82T 8ee %Sy (62) 8se (29) &Sy 008  %IZ (€/) 88 (62) TeT T2 SETEIN
Burjows
%vE (88) 1. (6€) 18 LOC %TS (€8) 28z (29) ove 1SS  %ee (t18) 6T (Lo) TLT T€9 peuf 1s0d
%eE (e8) 6c (8g) G& 16 %Sy (18) 68 (59 SOT 06T %8I (90) 15 (o) 19 82 peib abajj0d
%.2 (r2) 98T (€) €Sz 069 %ty (62 €99 (98) 688 60ST  %ST (92) o9ov (02) tes 829¢ el
IV 0 % (%) N (%) N N IV J0 % (%) N (%) N N 1V J0 % (%) N (%) N N
gheIUBsU0D AlabE v gPaUEsUOD 2labna v ghIUBsU0D AuliE oy
elWINMNS T fersewopuy BunT

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

kers Prev. Author manuscript; available in PMC 2019 February 01.

/omari

Cancer Epidemiol B



Page 18

'SI80UBD BAISEAUI PUB NYIS Ul L)O] SBPN|OUl BLIOUB|DIA

T
‘wisAInaue d11oe 1o ‘Aisejdoibue pijoses ‘aseasip Alse esaydiiad ‘uoireziiejnasenss A1euoliod ‘eulbue ‘ainjie) 1eay aAnsabuod ‘1salle deIpJed ‘8x041S ‘UoIdseul [eIpJed0AW JO A10)SIY pariodal-}|as

g

“JueuBald usym ueyy Jayio (paresnun Jo pareat) saiaqelp Jo Aloisiy uwtoQE-,__wmv

"SIIAINOR UOI199[]02 BIep DV 117 404 JUBSUOD USHILIM PapInoid

3

*(49oued BulAyienb e yum pasoubelp Appusnbasgns 10 J1aoued pawIiuod Joud Yim uoneniul O/ 117 ¥e dn-mojjo) aAioe ul) Buljrew uonelAul D17 1oy m_g_m__m_N

"GTOZ ‘0€ Jaquiaidas 4o se |HAA Ul S130ued 8|qifi|e pawiu0d Ajjenuso pue pariodal yyum siuedionied

kers Prev. Author manuscript; available in PMC 2019 February 01.

/omari

Cancer Epidemiol B

Paskett et al.

N
%ST (8 ¥1 (BT 11 €6 wee  (19) 18 WS) 9L eyl w6l  (89) &Sz (82) L& zel 27N J0 AoisiH
%P (L) z (© ¢ g5 %z (%) ST v 1€ 0L %oz (19) €1 (s0) ez 99 grSedRIa o AosiH
%61 (18) o0z (z1) €z so1 %ey (29) 89 (c9) 71OT €91 %92 Wy 1€ (s8) v oet +GE
%02 (s6) s& (120 L8 ST wor  (59) ort (29) 69T  zLe %LT (69) 99 (ov) 96 eve 6'7€-0€E
%8T (8 09 (ca) 1L Gee %9¥ (1) 962 (¥9) €1v  L¥9 %LE (62) 8.1 (9v) ez 98y 6'62-G¢
%¥e (e8) g6 (62) GIT T6E %8Y (t1) sve (19 68y 0L %8€ (08) 2.t (v) 91z SS¥ 67>
Ing
%97 () ot (@2 e 19 %0¥ (69) ¢¢ (19 L¢ 6§ %0€ (tn) oc (@) 8 19 waund
%61 (88) 08 (120 16 OV 44 (89) 8¢ (39) 2.5 v.8 %vE (8) €61 (vv) 6vc 0.5 Jawuo
%T (s8) 12t (8¢) €vT  20S wliy  (€) € (¥9) ¥9S 088 wse (62 sez (sv) 66z 199 18neN
Bupjows
%¢e (98) 99 (s) 1. eoe %Ly (1) 9ze (s9) oSy 889 %Iy (c¢8) est (0s) .8T €Lg pe. 1sod
%62 (e8) ov (s€) sy l€T wvS (8 eeT (9) TLT  8ve %wge  (08) ¥9 (8r) 08 89T peib afis)j0D
%02 (s8) 89 (c2) 08 e %Sy (69) 26z (99) €z VK9 %TE (94) 15T (1IV) 86T 88Y abajj0) swos
%61 (68) 6c (120 vr 012 %eE (89) 92 (¥S) o0€T  6€EC %62 (o) o8 (1) vIT 6Le 100Y3S YBIHS
uoneanp3
%22 (oo1) 8 (zo) 8 9 %8€ (9) g€ (69) S 26 %62 (t9) 1T (W) 8T 8E patliew 1ansN
%.T (18) 15 (120 €9 v6e %EY (tn) ver (09) 09z 1€V %82 (tv) ott (6€) €9T 6T paLLeA Ajsnolnsld
%ET (18)  vST (92) 8LT 2.9 wly (1) €19 (29) 198  €0€T %8€E (t18) zee (7)) 66€ S8 se BuIAITl/ patiteN
SpE I
%TZ (98) €Tz (S2) 6ve 00T %wsy (0L ve8 (S9) /8TT  ge8T %PE (22) 180 () 285 VIET [e1oL
IV §0 % (%) N (%) N N 1V 40 % (%) N (%) N N 1V 40 % (%) N (%) N N
gPeIRSLUOD LlabI3 v GPeIRSLOD Llabna v GPeIUeSLOD prRlABIT oIV
Z1003 Trewouep i ewoydwA uybpoH-uoN

Author Manuscript Author Manuscript Author Manuscript Author Manuscript



Page 19

Paskett et al.

‘wisAinaue dnnioe 1o ‘Aisejdoifue priosed ‘aseasip Alaie [esaydiiad ‘uoneziiejnasenss Aeuolod ‘eulbue ‘ainjies eay aAlsabuod ‘1salle Je1pIed ‘9X0.1S ‘UoIIdJesUl [eIpJedoAw Jo Alolsiy ?..anE.:@mNN
“JueuBaid uaym ueyl Jayio (paresnun Jo pareals) salagelp Jo Alosiy umto%i_mmmw

"SOIMAINOR UOI99]]02 BXep D\ 117 104 JUBSUOD USHLIM u%_>o_ﬁ_mN

few uoneNAul Qw117 404 3|q! __m_wvN

"GTOZ ‘0€ Jaquiaidas Jo se |HAA Ul S180uBd 8|qiBije pawuuod Ajjesuso pue pauodal yim chmQ_o_tmn_m.N

J199uR9 [eauoytiad Arewnid pue agny ueldojes .cm:goww

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

*(49oued BuiAyijenb e yum pasoubelp Ajjuanbasgns Jo Ja2ued pauLiizuod Joud yim uoieniul Q117 ¥e dn-mojjoy aAnde ut) bul

kers Prev. Author manuscript; available in PMC 2019 February 01.

/omari

Cancer Epidemiol B



Page 20

Paskett et al.

%EE (69) 9z  (99) v 8. %8Y (t8) 8es  (09) 899  GIIT %8y (82) 9e8 (29) o0L0T V2Ll g0s
wo ‘az1s Jown
%S¢ (99) 8s (gg) 88 vee %vE (62) 9Lz (wv) oS 208 %02 (9) 1z (92) €69  999¢ umouxun
%82 (62) 09T (9€) €0z 995 %I (08) 9z6  (19) LSTT €Gee %EE (t8) lzsT (Ty) 068T 89Sy  pajenuasayip Apoodsonseldeuy
%YE (8) ez1s (ev) vS9  vIST %y (18) 66T (8S) <ceee €586 wev  (08) eeLz  (2G) g€eve  8eS9 pajenualapp Ajs1eapoin
%9¢ () 99 (19) 6 68T %05 (08) oTer (€9) e¢TST  l6ET %Ly (8) 96vT (09) 906T €LIE palenuaJaIp (|9
apeub ABojoydio
%8 (29 ¥ tn 9 €S wiz  (69) @z (te) e 0T %ST (t2) sot (1) €St les umouxun
%8 ¥8) 9z (01) 1€ 81¢ %9T (89) 12 (e2) 1€ eeT %ST (22) tev  (6T) 1SS 626¢ wessia
%0€ () soe (ov) TP  TZOT %el (6) €88 (€9) €TIT 8IIZ %SE (62) czst  (vv) ze6T  8YEY [euoifay
%Iy (22) esy (e9) 165  L0TT 9%y (18) <G8z (69) GLOr 1569 %9y  (08) 691G (8S) T9¥9  GECIT [2907
%01 (09) e (89) 8.5  GS8 nis uj
sisoubelp 1e abeis
%82 (89) st (v) ee S wey  (69) Ge (t9) 9¢ 65 wle  (€9) 29 (6v) 86 102 +06
%82 (€) vsT (88) <2Te  ¥SS %0v (9) wes  (e9) ¥e9  8IET %TE (€) 60TT (c¥) €TST  8SSE 68-08
%P (62) vee (ev) 68  GETT %t (08) ,08T (S8) ¢lzez TOTY %L.E (8) 96ve (v) Slvy 2Sv6 6.-0L
%EE (8) 11z (2v) 8Lz 899 w6y  (¢8) 9zsT (6S) v98T 9vie %Iy (08) 165z (1S) LGZE  T6E9 69-09
%L.2 (89) 9z (eg) 8¢ 86 %8Y (s8) 628 (L8) S8 189 %cy (¥8) 96y  (08) 716G  2Z8TT 65-0S
sisoubeip 1e aby
%65 (08) 11z (v2) GS9z  09¢ %89  (18) 568 (¥8) 8OTT TeeT %09  (62) 86T (92) LiS¢ €62€ GT0Z-TT0C
%6€ (8) 6cz (19) v6C 08§ %L.S (z8) szer (02) e6VT  THIZ %Sy (08) etez (99) 868Z 08IS 0T02-900¢2
%92 () 8oz (s€) Lz 108 %6€ (62) 81T (6Y) O0BYT THOE %TE (22) et0z (ov) €29z 8659 G002-1002
%02 (€2) syt (L2) €0z  8SL %wee (8 so6 () TOTT 208 %wSe (L) TSKT  (€€) 968T  E€TLS 1002 >
sisouBelp Jo JeaA
%2E (22) 96L (ev) 60T  66YC wsy  (08) Trer (99) TSCS  SOE6 %l (8L 09, @) vee6 +8L0C feiol
IV 40 % (%) N (%) N N [V 40 % (%) N (%) N N IV J0 % (%) N (%) N N
gPoIUBsU0D Al v ¢gPoIUBSLU0D Rlaba v 0zPIUssU0D eroldB13  grllv
[e338.10100 IeR.g [eloL

31IS J190urd AQ ‘GTOZ Jaquisrdss Jo se paliodal s1aoued paleubisap D117 YUM UBWOM [HAA JO snieis uonedionied Jw 17 pue sansLIsdeRyD [RIIUID

Author Manuscript

¢ dlqeL

Author Manuscript

Author Manuscript

Author Manuscript

kers Prev. Author manuscript; available in PMC 2019 February 01.

/omari

Cancer Epidemiol B



Page 21

Paskett et al.

%ET (29) ot (61) ST 8L %¥ (83) & (9 v9  8TOT welsiq
%8¢ (z8) 08 (9v) 16 TTZ %8I (9) 80T (€2) ovT 019 [euolfay
wly (62 0.5 (09) Oz. vOCT %9 (1) 6vz (sv) 80c 889 [2907]
NS uj
sisoubelp 1e abeis
%LT (oom) T (VA 9 %8€ (09) ¢ (€9) s 8 %€ (02) 7 (1) s 7€ +06
%¥e (69) & W) ¥s  LGT %¥e (1) 89 (W v6 102 %I () 96 (€2) O€T ¥9S 68-08
%92 (22) 28 (98) vIT 6IE %ty (62) 88z (S5) €98 T99  %OT () etz () 1Lz 11T 6.-0L
%EE (62) € (@) 08 26T %9y  (08) €Sz (8%) L€ S¥S %W (8) 06 (81) GIT €v9 69-09
%6T (s ¢ (sa) v 9T %¥S (8) 15 (¥9) 09 v6 %8 (98) 9 (om) 2 €L 6505
sisoubelp 1e aby
%05 (L) €9 (S9) e8 gzt %0 (¥8) 8vT (€8) 9LT z2Iz  %lE (t) 991 (28) sez 6wy GT0Z-TT0Z
%0€ (tr) %9 (ev) 06 912 %¢S (08) 88T (¥9) G€¢ G9E  %0C (€8) 19T (W2) 28T €L 07029002
%ET W) 9oy (1€) 29 o00C %.€ (62) 8.1 (V) 92c w8y %L Wy 25 (o) 2. 6L G002-T002
%6 (89) et (€1) 6T 8YT wee  (w2) evT  (Sv) coz 8¥Y %S (08) 2 (@ ov 19 1002 >
sisoubelp Jo JesA
%.2 (w2) 98T (2€) €S¢ 069 %vy (62 €99 (9G) 6€8 60ST  %ST (92) o9ov (0z) veS 8z9e [eloL
11V 40 % (%) N (%) N N IV 40 % (%) N (%) N N IV 40 % (%) N (%) N N
gPoIUBSLU0D Rlabna v gPoIUBSU0D Rlabna v czPAIESU0D Z210613 171V
elweNe rersewopu Bun
%1.2 (t2) w1 (8€) <20c  8ES %6¢ (89) cot (ev) o0SsT  TSE %92 (69) o086 (L) 9evT TESE umouxun
%TE (08) 69T (6€) 71T TS %9e (L) 68 (Ly) ot1  Ive %oe  (08) eev  (2€) TVS  L9¥T G<
%ce (8) ese (v) 1S%  €60T %0V (8) €89 (19) €8 90T %EE (62) 68vT (cv) 6881 9wy G-¢<
%ey (18) 9. (19 6 €8T %Ly (z8) €591 (89) wzOZ OTSE %Sy (t18) geoz (99) vOSZ  20SY 2-1<
%EY (9) 8z (9 L¢ 9 %y  (18) o9viT (09) OcvT 9.€2 %8y  (18) O0GET (69) 699T 0T8C T-G°0<
%ZE (22) 96, (ev) eeor 66 WSy  (08) Tier (99) TGS S086 /€ (8L) 09 (8Y) vEBB  ¥8.0C fejoL
Ivio%n (%N (%) N N IV 40 % (%) N (%) N N IV 40 % (%) N (%) N N
ghIUBsU0D Al v gPIUBSL0D Alaba v 0zPPILBsU0D eroldB13  grllV
[e199.10j0D sea.g fejoL

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

kers Prev. Author manuscript; available in PMC 2019 February 01.

/omari

Cancer Epidemiol B



Page 22

Paskett et al.

%€ (98) L0t (L2) vwver 8BSy  %9Y (t2) 08 (59) €es  9z8 %LE (8,) gez (8y) €0t Ge9 6.-0L

%8T (68) 65 (02) 99 Cee v (69) 29z (89) L8 ¥SS %8s (62 Lzt (8y) 09T TEE 69-09

%2e (62 11 (62 YT e¥ %09 (s8) 85 (6S) 89 GIT %Te (08) 2zt (@) st 95 650G

sisoubelp 1e aby

%05 (@ 12 (199 ¥6 ¥ST  %v9 () 16C (18) S6E €SV %8S (82 Lzt () 29T 8IC GT0C-TT0C

%8¢ (18) 2z (ee) €8 95T WS (89) 81z (29) o0ze  o8Y wyy  (08) 29T (S8) 20T 69E 0T02-9002

%TT (06) s& (e1) 68 ¥IE  %sE (£9)  zoz (L9) <€0e  0gS %S¢ () ott (ve) evT 9w 5002-1002

%0T (88) 6 (e1) €& 08z  wee (€) ezt (sv) 69T  zLe %8T () 25 (o) 69 16C 7002 >

m_wocma_n JO Jes A

%Te (98) €1z (S2) 6¥c POOT %Sy (02) w8 (g9) 81T GestT wve () 1Sr (b)) 8G  VIET feol
IV 40 % (%) N (%) N N 11V 40 % (%) N (%) N N 1V 40 % (%) N (%) N N

gPeILBsUOD Llalla el gPeILBSU0D Pabla  ellv gzPeIBSUOD 2Abia gz llv
6z003 pzewouep N ewoydwA ubpoH-uoN

%0¥ (22) 15z (19) €e€ 0S89 %€ (69) ¢z ) ze seL umouNun

%woe (L) v ) 1S TeT %Wl W) 9y (81) 29  8ee G<

%8y (z8) 81z (89) 99z ISv  %.T (9) e/1 (22) Gez e€r0T G-2<

%ES (18) v6 (99) 9TT 9T  %6C (€1) wver (e6e) 69T T1EV Z-I<

%wes (6 9z (99) €€ 0§ %Ty (06) 8 () ¢v €6 T-G°0<

%by (t1) ve (9 ve SS %ce (oom) ¥ () v 81 §'0s

wo kmN_m own]

wry  (¥8) e (8) 8 €L %6 (t) str (€1) €91  1S¢T umouxun

%Ty (t18) ozz (19) <2z €85 el (r8) 88  (LT) 60T /G9  perenuasayp Apoodynse|deuy

%Ly (08) 18z (6S) 0S€ €65  %9C (08) cer (ee) ST SOV pajenualapIp Ajaresspoin

wey (€2 O0ET  (88) 6LT  0OTE  %eE (w) 18 (ev) OIT SSC palenuaIaIp |9

apesb ABojoydion

%6T (ev) ¢ wy) L 91 %Y (09 et (9 o0z e€ umouNun

%.2 (r2) 98T (1€) €S¢ 069 %ty (62 €99 (98) 688 60ST  %ST (92) o9ov (02) teS 829 fe0l
1V J0 % (%) N (%) N N IV 0 % (%) N (%) N N 1V J0 % (%) N (%) N N

¢gPPIRSU0D Rlaba v gheILRsU0D Rlaba v £7PPIURSU0D Z219013 17V
elWINNS T fersewopuy BunT

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

kers Prev. Author manuscript; available in PMC 2019 February 01.

/omari

Cancer Epidemiol B



Page 23

Paskett et al.

*(490ued BuiAyienb e yim pasoubelp Ajjuanbasgns Jo Ja2ued pawLizuod Joud yim uoneniul Q117 ¥e dn-mojjo) aA1de ul) Buljrew uoneNAul Q11 10} m_g_m__m_N

"SOIIAINOR UOI99]]02 BIep DY/ 117 404 JUBSUOD USHLIM PapIAoid

&c

(4

"GTOZ ‘0€ Jaquiaidas Jo se |HAA Ul S180ued 8|qifije pawpu0d Ajjesuso pue pauiodal yum siuedionied

c

*S3NIAIIOR UOI308]|09 B1ep D7 10} JUSSUOI USHLIM PapIAOId

oc

*(490ued BuiAyienb e ynm pasoubelp Ajpusnbasgns 10 Ja2ued PaLLIIU0d Joud YA uoneniul D717 ¥e dn-mojjo) aAioe ut) Buljrew uonelAul D17 10} m_n_m__m_mN

"GTOZ ‘0€ Jaquiaidas 40 se |HAA Ul S1a0ued 3|qifi|e pawiu0d Ajjesiuso pue pariodal yym siuedionied .

8
%¥T (€8) /8 (LT) SOT 989  %OF (t9) 89e (99) ¥09  T¢6 umousun
%6€ (06) 6L (¥¥) 88 TOZ  %EE (98) 9 (68) 2 81 G<
%EE ¥8) z¢ (ov) se 96 %8€ (98) 1€ W) o9t 18 G-z<
%02 (68) 8 (c2) 6 Ty %05 (28) 08 (29 6 19T Z-I<
%cT (oom) ¢ (er) ¢ LT %€ES (t8) o1t (S9) SET  60C T-5'0<
%8€ (t1) s ) L €T %Y (90) etz (0 €18 GPY g0s
w9 ‘9z1s Jown
%ST (G8) 9y (8T) ¥S  90€ umousun
%¥e (68) eet (L2) 6¥T  6SS pajenualapp Ajioodsonsedeuy
%22 (12) sz (18) s €T palenuaJaIp AjaTeiapoN
%S€ (z8) 6 (ev) 11 92 PalenUaIalIP |19
apesb ABojoydion
%G (oom) T @ [44 %GY (0ot) ot (sv) ot 44 %8¢ (v2) 95 (8) 9. 86T umouxun
%ST (z8) 60T (8T) €€T OW. %O (0) 0 S 1 6T %LE (t18) 8¢z (sv) 28 29 welsiq
%8E (e6) 95 (ov) 09 6YT  %8E (96) €z (ov) e 09 %9€ () v9 (¥ g8 6T [euolfoy
%TS (s8) v (69) S5 €6 %S (08) 67 (S9) €6 6.8 %EE () ot (v9) 6€T  €I€ [2907]
%0V (69) wve (89) 6.6  GS8 nys uj
sisoubelp 1e abeig
%LT (oom) T (VA9 ¥ 9 %Ly (es) 6 (68) 71 6T %6€ ¥9) 2 (t9) 1T 81 +06
%12 (08) s (92) ¥y 69T  %6E (G9) set (09) @eBT  TCE %92 (1) o, (ve) €6 wvie 68-08
%TZ (98) €1z (S2) 6vz vOOT  %SP (0) ve8 (s9) .8TT GE8T wre () TS () 285 VIET [eloL
IV 40 % (%) N (%) N N 11V 40 % (%) N (%) N N 1V 40 % (%) N (%) N N
gPoIUBSU0D Rlaba ey gPOIUBSU0D Rlaba v gzPILBSL0D 12190613 gollv
Gz003 pgewouep ewoydwA ubpoH-uoN

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

kers Prev. Author manuscript; available in PMC 2019 February 01.

/omari

Cancer Epidemiol B



Page 24

Paskett et al.

"SOIMAINOR UOII9||02 BXep D\ 117 104 JUBSUOD USHLIM Umu_>9n_mw

"(492ued BuiAyienb e yum pasoubelp Ajjuanbasgns 4o Ja2ued pawliu0d Joud Ylim uoieniul Q117 ¥e dn-mojjo) aA1de ul) Buljrew uoreNAuL D117 104 m_g_m__m_NN

"GTOZ ‘0€ Jaquiaidas Jo se |HAA Ul S180ued 8|qiBije pawuod Ajjenuso pue paiodal Yim ﬂcma_o_:mamw

J139uR) [eauoiiad Arewrid pue agny ueidojes ém:?omw

*S190UBD SAISBAUI PUE NJIS UL 410g S3pNjoul mEocm_mS_vw

Author Manuscript Author Manuscript Author Manuscript

Author Manuscript

Cancer Epidemiol Biomarkers Prev. Author manuscript; available in PMC 2019 February 01.



Page 25

Paskett et al.

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

(Toz) 218 | (Z€2) L'SL 8z TLL r12) 8L (Tea)es. | (sve)ses | (za) oL | (8e2)6vL | (AS) uesin 10n115U02 1oddns [e190S
(T2ee 6T1T)LT (0202 (Torte (T202 (zoee (T202 (1267 (as) uesy eam 1sed AaIxuy
€Lt 61)2T (TSt (Taet Lt (€29t Gk R €Lt (as) ueay sinoy 7z 1se| ut ured arey
(%ST) 08 (%6) 89 (%ST) 19 (%8T) 62 (%¥T) 28 (%6917) 79 | (%ST) #0T | (%ST) 185 SOA

passaldap |98} USO

(%v8) €9T (%16) €02 (%8) zee (%18) 82T (%98) T1S (%€e8) 80g | (%58) 165 | (%S8) 052€ ON

(%€g9) TOT (%9) o (%0%) 9T (%0€) 9¢ (%02) 9TT (%ee) 21T | (%e) LST | (%TE) 28TT +£
(%T1¢€) 09 (%€T) 26 (%T1¢€) T1T (%L2) €€ (%1¢) 8T (%1€) 90T | (%82) 28T | (%9g) ZGET T paz1106810 -Xp J80URD J8lye SWOIAWAS 40 JaquInN
(%97) 1€ (918) 165 (%62) 90T (%zy) 18 (%6v) 6.2 (%se) 8TT | (%8Y) 6T | (%€E) €92T 3UON
92 T1e €envo (9 vz (€261 (et (Ldee (€29t stz (as) ueay sisoufelp Jaouea Jaje swodwAs Jo JsquinN
(%.2) 58 (%8) L9 (%¥T) 19 (%9) 8 (%) 9z (%¥T) €5 (%) ve (%9) 6v2 SBA

ERIVEI DI REEN ]

(%eg2) 67T (%z6) 922 (%98) zL€ (%S6) 29T (%96) €19 (%98) 9z¢ | (%s6) 82L | (%v6) L98E ON

(%) 6 (%0) T (%T) v (%0) 0 (%) sz (%1) € (%1) 9 (9689) ev.iz SBA
s|j1d usBolisa-nue 10 suowioH

(%36) 06T | (9600T) 208 (%66) Gz (%007) 62T | (%96) 965 (%66) 98¢ | (%66) 85L | (%ze) TOET ON

(%) 8 (%2) LT (%S2) TTT (%2) € (%T€) 96T (%S2) 26 (%) 85 (9602) 282 SBA
uonelpey

(%96) G6T (%86) 98, (%v1) vze (%86) LLT (%69) 6 (%52) 262 | (%e6) STL | (%0€) L2t ON

(960°06) T8T (%2) €T (%02) ¥0€ (%0v) 2L (%eT) €8 (%62) STT | (%ve) 29z | (%62) S8TT SOA
Adelaylowsyd

(%001) 02 | (%86) 6L (%0¢) €T (%09) 90T (%.8) 585 (w12) 922 | (%99) 0TS | (%T2) LE62 ON

(80z=U) (1z8=U) m&wﬂ%&wj (181=U) (8v9=U) (ee=u) | (8z=u) | (es1p=U) . olgeLEA
203 ewouep N B0 1 elueyMe | reripwopug Buny [2109.10[0D sER.g :
uBpoH-uoN
(1592=N) 8dA1 130uRd Aq syuedionued D117 4O SINSLIBIORIBYD [RI00SO0YIASH pue [ealuld
€ 9|qeL

kers Prev. Author manuscript; available in PMC 2019 February 01.

/omari

Cancer Epidemiol B



	Abstract
	Introduction
	Materials and Methods
	Study Objectives
	Women’s Health Initiative
	Overview

	LILAC Organization
	Eligibility, recruitment and data collection

	LILAC Data collection
	Initial LILAC Survivorship Survey: The first LILAC questionnaire asked about initial cancer treatment including chemotherapy, hormonal/endocrine therapy, radiation therapy, and biological therapies, including type, start dates and providers of these treatments; and reports of new cancer events related to their primary cancer diagnosis. Information about type(s) of surgical procedures was not collected in since this information was available from previously collected operative and pathology reports used to confirm the diagnoses initially. These reports included the date of the first resection procedure, along with the extent of site-specific tissue that was removed, and relevant ancillary procedures such as lymph node dissection. Details regarding specifics of medical record information abstracted for each cancer can be found online at https://www.whi.org/studies/LILAC/Abstraction%20Forms/Forms/AllItems.aspx. Reports of longer-term disabling conditions or effects on quality-of-life common to many cancers or their treatments but not covered by WHI questionnaires (e.g., lymphedema, cardiotoxicity, nephrotoxicity, neurotoxicity), symptoms after treatment completion, pain, depression, anxiety, fatigue, distress, social support, weight and marital status, and questions on insurance coverage were also asked. These items were selected based on their relevance to cancer treatment and outcomes and for their complementarity to those collected in ongoing WHI data collection.Annual Survivorship Surveys: Each year after enrollment, a questionnaire is mailed to all participants who completed the LILAC baseline questionnaire. This form requests updates on new cancer events and cancer treatments. A small number of additional questions are included each year to support newly funded ancillary studies or other emerging topics related to survivorship. Measures collected in the first annual questionnaire included: current weight; weight at first cancer diagnosis; weight two years after cancer diagnosis; intentional weight loss after cancer diagnosis; current or ever use of selected medications (NSAIDs, statins, metformin, ACE inhibitors, anti-depressants and bisphosphonates); financial toxicity [4]; cancer worry [5];social networks and social support; peripheral neuropathy [6]; participation in cancer support groups’, or online peer support groups; cognitive functioning [7]; physical functioning [8]; exercise [8] body image; symptoms within the past 4 weeks; selected nutrition/diet; and lymphedema [8–11].Additional measures collected in the second annual follow-up questionnaire included: depression, anxiety, fatigue and distress; and unmet needs of cancer survivors (e.g., pain, physical functioning, memory/concentration, weight changes, end of life planning, etc.).Cancer Treatment and Outcomes Information: Details of cancer treatment and outcomes are derived from three main sources: Medicare data from the Center for Medicare and Medicaid Services (CMS), direct medical record abstraction, and self-reported data from cancer survivors. Data from these sources vary considerably in terms of the level of detail, timeliness and specificity. Because of the age of the WHI population, LILAC uses Medicare for patients who were diagnosed at age 65 or older to allow inexpensive and efficient collection of information from historical cases. For WHI participants not covered by Medicare, LILAC collects medical records and abstracts selected data items, similar to those collected for those with Medicare, to support analyses that use data from both sources. Analyses may need to be restricted to cases documented through a specific source for certain analyses (e.g., cost analyses will be restricted to the Medicare population, analyses requiring molecular testing results will be done among those with medical records). Documentation of cause and date of death comes from either death certificates, medical records, or National Death Index data.Use of Medicare Claims to Assess Cancer Treatment and Outcome: The CCC has obtained Medicare files from 1991 through the present [12] allowing us to extract diagnosis, treatment and procedure codes for cancers occurring in women enrolled in fee-for service Medicare at the time of diagnosis (53%) throughout the entire WHI follow-up period.Medical Records Collection: The goal of LILAC medical records collection is to document the initial course of cancer treatment and identify the first recurrence among women whose information was unobtainable through Medicare (i.e., were not in Medicare at the time of their cancer diagnosis or who received their Medicare benefits through a managed care organization). For WHI participants who died prior to the LILAC baseline, medical records are requested under an IRB-approved partial waiver of consent. Because of the difficulty in obtaining historical records, we are requesting medical records only for those cancers diagnosed since 2000. For the 6,853 eligible cases, we request medical records using the WHI approach for clinical outcomes documentation. A random sample of cases (approximately 125 for each of the targeted tumor sites) from the Medicare linkage set will also be requested to serve to validate claims data on treatment and recurrence data.Medical Records Review and Coding: Final abstraction, review and coding cancer treatment and recurrence occurs at the CCC. Medical records offer the opportunity to extract many more details than claims data but given LILAC’s heavy reliance on Medicare and the cost of manual abstraction, we limit LILAC abstractions to first course of treatment and evidence of recurrence or last known disease-free time point. We abstract type, extent and dates of initial surgery, molecular testing (indications and results); chemotherapy (recommendations, agents, and timing); radiation therapy (recommendations, modality, timing and total dose); hormonal therapy (regimen, dates, changes over time and reasons for changes), and other selected medical interventions specific to each cancer (e.g., oophorectomy, breast reconstruction, use of bisphosphonates). Site and date of new or recurrent cancer is recorded. The records are maintained centrally so that additional information could be abstracted for specific hypotheses.When multiple sources are available, we will assume medical records are the most accurate, followed by Medicare and self-report, unless our validation studies and other investigations suggest otherwise. Analyses may be restricted to a specific subpopulation (e.g., cost analyses restricted to the Medicare population in analyses looking at recommended versus receipt of chemotherapy limited to medical records subset).
	Initial LILAC Survivorship Survey
	Annual Survivorship Surveys
	Cancer Treatment and Outcomes Information
	Use of Medicare Claims to Assess Cancer Treatment and Outcome
	Medical Records Collection
	Medical Records Review and Coding

	Tumor Tissue Collection
	Requesting tumor tissue
	Tumor Tissue Review and Storage


	Statistical Considerations
	Accounting for selection bias


	Results
	LILAC Participants
	Characteristics of consented LILAC participants

	Discussion
	References
	Figure 1
	Figure 2
	Table 1
	Table 2
	Table 3

