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Commentary

Quality of Care: The Role of Disease Registries

Sreenivas P. Veeranki, MD, MPH?; Billy Brooks®; Susan Bolick,
MSPH, CTR®; Mary Robichaux<; Timothy Aldrich, PhD, MPH?

Introduction

The origin of cancer registries was to create clinical
surveys and perform patient follow-up, the objective being
to bring surgical patients back to the doctor periodically
to identify recurrences. Over the past 60 years, cancer
registries have continued to compile patient care data and
perform patient follow-up. However, over the past decade,
emphasis has been placed on the direct involvement of the
cancer registry in monitoring quality of care.! In contrast,
stroke registries monitor the quality of care for patients, but
do not follow them periodically to identify recurrences. The
biology of these diseases is an intricate part of the different
roles played by both types of registries, yet each has a page
to take from the other’s book. This article examines the
manner in which these registries operate to improve the
quality of patient care.

Cancer Registries and Quality of Care

Hospital-based cancer registries collect information
about the first course as well as total treatment in many cases.
The precision of the data description has been expanded
over the years from the general, mainly consisting of type
of treatment administered, to the detailed measures of the
treatment, eg, total dosage, duration of the treatment, and
combinations of a multiple-chemotherapy regime. Many
cancer registries also monitor disease-related intervals as
the patient’s time-to-recurrence and survival. However, the
degree of completeness of these sorts of post hoc determina-
tions has been sometimes regarded as suspect by clinicians
who wish to perform a thorough evaluation of a specific
clinical regime.

According to the American College of Surgeons (ACS)
Commission on Cancer (CoC), hospital cancer commit-
tees are responsible for meeting the CoC standards for
the Quality Improvement Plan for accreditation of their
cancer programs.>® Annually, 2 quality studies are required
for most cancer programs, 1 of which is based on cancer
registry data,’ and these studies can include structure,
process, or outcome variables. Programs are then rated
at survey for their compliance of the standards based on
complete documentation of the design, conduct, implemen-
tation, and evaluation of the studies.

Hospital registries submit their data annually to the
National Cancer Data Base (NCDB).* NCDB special studies
designed to improve patient care are conducted with

“Quality of Care: The Role of Disease Registries”

select approved facilities meeting specific study criteria.
If requested to participate, cancer programs must fulfill
Standard 3.8 for accreditation.® Records are pulled and
enhanced data related to the care and its outcome are
collected. In some programs, this sort of enhanced data
is collected prospectively, rather than retrospectively.
Many of the country’s most prestigious registries have this
capacity, yet most community hospitals have too few staff
or resources. Special studies are a favorite task assigned
to medical students or residents, so that they perform the
arduous page-by-page search for specific clinical details.
Central cancer registries often compile the hospital-
recorded treatment data, yet it is quite rare for these data to
be used for service planning. Incomplete data is the main
impediment to such use, with suspicions that complete
courses of treatment are not known. Cancer patients may
refuse prescribed treatment, develop toxicity, or have their
treatment plan interrupted or stopped. Patients may go
to other facilities for a portion of their care, which is not
recorded by the reporting hospital. In fact, this specific
limitation underpins the hospital’s designation of class of
cases,®’ reflecting the degree to which their facility is the
care provider. In many hospitals, the improvements in
patient care are measures to improve medical documenta-
tion, along with clinical staging and history taking, rather
than truly assessing the patient’s therapeutic experience.
Central cancer registries often direct their quality of care
to screening considerations, of which stage-at-diagnosis is a
splendid guide to understand disparities in a population.
Even the prestigious Surveillance, Epidemiology, and End
Results (SEER) registries develop a study protocol when
they evaluate a therapy. The recent Centers for Disease
Control and Prevention (CDC) National Program for Cancer
Registries (NPCR) Patterns of Care studies, in collaboration
with the worldwide CONCORD study, are examples of
how cancer registries managed an evaluation of quality of
care.® This is yet again a case of “enhanced” data collection
(“enhanced” meaning that unusual variables are collected,
cases are required to meet specific criteria, and the interval of
collection is short). Some proponents have urged central and
hospital registries to collect minimal data (to advantage case-
finding for directed studies) and cease the detailed collection
of data items that are essentially never used. Given the
fiscal times we face, and the reality of how these treatment
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data items are used, this approach may be regarded as
prudent and cost-effective. Considering the 2010 mandate,
registrars need to collect an additional 55 data items related
to Collaborative Stage Data Collection System Version 2
(CSv2),” and the 7th edition of Cancer Staging Manual
of American Joint Committee on Cancer (AJCC),"® which
imposes more burden on the overworked, understaffed
registries. However, instructions have been disseminated
that if the factor is not documented in the record, no extra
effort is necessary to acquire it. Will this ambiguity of inclu-
sion of incomplete data improve quality of care?

Attempts at compiling cancer therapy data are resisted
by the nature of caregiving. Clinical courses are usually
long, around several months duration for the first course.
Also, as mentioned before, patients frequently receive parts
of their care as outpatients, and may do so at facilities far
from the registry responsible for recording the treatment
data. Such time inefficiencies underpin the protracted time
delay found with compiling cancer data; now at its shortest
interval, but still commonly 16 to 18 months. No wonder the
former ACS strategy of Patient Care Evaluations (PCEs) was
cross-sectional when an assessment of quality is desired,
prompt attention is needed." This is a signal distinction
from stroke registries, whose primary justification is moni-
toring quality of care.

Stroke Registries and Quality of Care

Metrics of quality of care for a stroke patient are
radically different from that of a cancer patient. It is not
uncommon for a cancer surgery to be delayed for several
days to a few weeks, but, with stroke patients, care is
delivered within minutes or hours. In fact, the conventional
3-hour critical window in receiving tissue plasminogen
activator (tPA) is illustrative of this rapid time-to-care
perspective.’*”* The biology of a cerebrovascular event is
such that death, if it is to occur, will usually do so rapidly.
If death does not occur quickly following a stroke, then
it is likely not to occur during the hospitalization at all.
Hospital-based stroke registries collect data at a frantic pace
compared to cancer registries. Some of the stroke registry
data items require face-to-face interviews to obtain patient
or family recall of clinical details. Many stroke registry
variables are time periods, measured in minutes, eg, time
of arrival at the emergency room (ER), time of onset of
symptoms, time to the hospital, time to see a doctor, time
to computerized tomography (CAT) scan.* Such precise
time measurements are facilitated in most stroke centers by
patient documents being stamped with a mechanical date/
time when clinical procedures are conducted.

Hospital stroke registries complete their abstract of
a case’s clinical course very proximally to the patient’s
discharge, preferably within 2 days. As mentioned
before, stroke registries do not perform follow-up, which
is collecting data following discharge. Hospital stroke
registry orientation is wholly with the hospitalization,
and their quality improvement is focused on the hospital
experience. The extent of their documentation relative to
post-discharge care is the recording of directives given
to the patient by their physician just before discharge.
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The Joint Commission, formerly the Joint Commission on
Accreditation of Healthcare Organizations (JCAHO), has
established performance criteria that are necessary for a
facility to satisfy in order to maintain their accreditation.”
What would such an authoritative requirement pose for
hospitals for cancer care, eg, documentation of staging and
details of treatment?

Central stroke registries are not population-based, but
hospital-based, focusing on time-dependent metrics and
quality of care.' In addition, the reporting of hospital stroke
registries to central stroke registries takes only a few days,
and never longer than a month. Central stroke registries
also provide data management training for their hospital
partners, a shared practice with cancer registries.

The focal issues with centralized stroke registries
become the aggregate metrics of care reported by contrasting
hospital size or geographic and demographic traits. Central
stroke registries provide feedback to their member registries
about their performance on the quality measures (usually
quarterly) and they promote strategies for improvement
of declining operations, either for the clinical protocols,
nursing care, or medical services. This close involvement
of the central stroke registry with hospital performance is
a sharp contrast with the relationship in cancer registries.
Central cancer registries report the number of missing
codes or unknown designations, but do not become closely
involved with their hospital partners by trying to remedy
the clinical performance, rather concentrating solely on the
data collection accuracy.

A concluding operational consideration for hospital-
based stroke and cancer registries is their pattern of forming
a collaborative organization with proximal facilities. In
cancer programs, this cooperation may include shared
tumor boards and visiting physicians from remote clinic
operations. The fiscal solution is usually with initial treat-
ment and care, and returning the patient to their local
providers for adjuvant and follow-up care. With stroke
registries, the “drip-and-ship” philosophy may be viewed
as similar. Mid-size hospitals may have a “strokologist”
who is trained in acute stroke care and is able to differen-
tiate the type of stroke and administer tPA. The strokologist
may be a physician assistant or nurse; the imperative being
that rapid clinical action is evident for stroke, distinctive
from cancer. However, the scarcity of specialty physicians
residing in rural areas is always evident.”””®* The need for
follow-up evaluation by these specialists is common to
the both disease processes, but many more oncologists are
present in the United States than are stroke neurologists.
Stroke centers that operate a telemedicine program (eg,
direct patient visualization for treatment determination)
are few and far between, with the cost being high and the
on-call demands crushing.’® Cancer has an advantage here
in that waiting until the next day or week to see a patient
rarely poses clinical impact. Yet, the 2 disease programs
share a strategy to utilize mid-level professionals for effi-
ciency and cost savings.

Stroke registries are just beginning to become involved
with epidemiologic research studies.”* Clinical research
has been in place for many years with stroke, yet not in a
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routine, small-project manner as with cancer. The periodic
conduct of quality of care assessments and the compiling
of data from proximal facilities for a regional population
are the strategies that stroke programs should take from
cancer.” It is also one process that the accrediting orga-
nizations for stroke and the funding for cancer registries
from federal agencies should be considered a require-
ment.” Adding an aspect of research orientation to stroke
programs, as with cancer, will stimulate the staff perfor-
mance and elevate their proficiency. The benefit for the
populations served is patent. Stroke programs should also
operate public education initiatives for promoting signs and
symptoms recognition, similar to what cancer programs
did in the 1970s (“the warning signs of cancer”). Cancer
programs should assist here with cooperative education.

Conclusions

Both cancer and stroke registries have lessons to learn
from one another. Simply put, stroke registries need to
conduct follow-up. Vastly different quality of life outcomes
accrue depending on the post-discharge course of stroke
patients. Also, central stroke registries need to begin to
collect public health oriented data items, eg, county-of-
residence and household median income (some do at this
time, but many do not). Cancer registries need to streamline
their data collection (reduce the variables collected) and
make the data collection more concomitant with the clinical
course. When epidemiologists or genetic researchers wish
to identify cancer patients rapidly, the cancer registries
have the capacity to perform rapid case ascertainment. This
timing for data needs to become the standard of data collec-
tion in cancer registries, eg, completed by the discharge, not
trailing out for months and across facilities. Such involve-
ment of the cancer registrars with clinical protocols would
follow the spirit of the tumor board but it would generalize
for all cases, not only the difficult ones and those selected
for didactic value.

Certainly the diversity of disease manifestations
differs between these leading morbidities and so does the
complexity of treatments. Cancer manifests in 40 to 70 vari-
eties while stroke really has only 4 or 5 manifestations. Yet,
the objectives are in common: improving the quality of care,
delivering it rapidly, and saving lives. Cancer registries
need to adopt some of the acute perspectives from stroke
registries (eg, how long the patient waited before receiving
care and the reasons for delay). Likewise, stroke registries
need to shift their focus beyond simple life or death to
embrace the much broader issue of quality-of-life after
the disease event. Central cancer registries need to benefit
from the central stroke registries’ data swiftness, eg, the
online reporting, when data is available in weeks. Electronic
reporting for cancer registries is achievable.

Both of these disease registries have an audience of
intermediate providers. For cancer, they are the diagnostic
providers, primary care physicians and screening profes-
sionals. The partnership aims to improve early detection of
the disease, and to generalize access to high-quality care for
all of the population served. However, for stroke registries,
the intermediate providers are emergency medical services
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(EMS) staff. The quality of symptoms information collected
and forwarded to the treating hospital greatly impacts the
potential for quality care. Both types of disease registries
should involve these partners with their education programs,
and make specific efforts to train the staff for coordination/
linkage with the therapeutic course. For example, identifica-
tion of geographic areas that are weak on a particular service
criterion (eg, tardy diagnosis, reduced access to care) is the
intercept with these prehospital partners.

Operation of hospital programs is similar for size
considerations with both disease registries. Institutions
that see less than 150 or so cases per year (by disease) may
be too small to make the operation of a facility-specific
clinical program or data system cost-effective. It often falls
to the central disease registry to provide support for data
collection (for completeness of case ascertainment) to these
smaller hospitals. For both registries, the national perfor-
mance expectations include assurance that data is included
from such small facilities in the central database (these small
hospitals are where many poor and rural cases “stop” rather
than reaching state-of-the-art centers). Both of the central
disease registries provide this assistance to smaller hospi-
tals with batch processing cycles, eg, quarterly or annually.
Hospitals with 200 to 500 cases per year are at the cusp for
operating a disease-specific program. Such small programs
generally have a single registrar with a highly motivated
physician. Hospitals that see 500 specific-disease cases
annually are the start of the continuum for centers, where
multiple data-oriented staff may be present and program
administration becomes a distinct operation. Additionally,
both disease programs have accreditation standards that
these larger institutions strive to achieve as well as compre-
hensive program designations for facilities doing basic
research and having community outreach programs.

It is likely that both of these registries have benefits that
could be developed from trauma registries or birth defect
registries (the other main audiences of this journal). The
professionals of these other registries benefit enormously
with the experience from cancer registrars organizations,
both state and national. It would appear that federal
interests would be advanced by communication between
registries as stroke care, like cancer care, often transcends
state lines for the information exchange to be valuable.

However, the greatest benefits that these writers see for
these diverse registries are cross-training and system linkage.
With the advent of electronic medical records, it should only
be the disease-unique variables that need registrar abstrac-
tion, and that should include some direct patient or family
interaction. This “ask the customers” idea resides at the heart
of improving care, specifically by learning the expectations
and experiences of the client. Follow-up should be a universal
activity of registries, whatever the frequency or duration. The
accrued quality of care for chronic disease processes is not
limited to the initial outcome, but also includes the life that
patients return to when they leave the facilities.

Central stroke registries are few at the time of this
writing, perhaps a dozen nationally, and the majority of
them are voluntary programs without federal funds. This
pattern is reminiscent of the rise with cancer registries. Also

135



similar to the 2 disease data systems is the gradual emergence
of legislative support for the data-collection procedures. It
should not be overlooked that the emergence of cardiac data
systems is in the offing. Such systematic surveillance for the
nation’s 3 leading causes of death would be propitious; the
3 information systems should synergize procedures and
practices for optimizing efficiency and quality of care. The
concomitant population value is evident, particularly with
the shared risk factors for these diseases, and the common
prevention measures to be promoted to the general public.

Addendum

As we prepared to submit this article, we learned that
the Coalition of Stroke Coordinators in Tennessee has been
awarded funding from the state to hold an educational
workshop now scheduled for March 25, 2011. The work-
shop, called the “Stroke University,” will be in Nashville,
Tennessee. This connection between a state health program
and a registrars organization is reminiscent of how state
cancer registrars organizations benefited in the mid-1990’s
when the National Program of Cancer Registries promoted
ties between statewide registries and hospital registrar
education. This is one example of how stroke registrars are
following the precedent of cancer registrars in becoming
a professional community. If your hospital has a stroke
registry, and your stroke program coordinator would be
interested in information about the Stroke University, please
have him or her email Billy Brooks at brooksbl@goldmail.
etsu.edu for more information.
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Abstract: This study assessed comparability of the directly coded Summary Stage 2000 and the Collaborative Stage (CS)
Derived Summary Stage 2000 (SS2000) using 2001-2004 data from 40 population-based cancer registries in the United
States that met the high quality criteria. The likelihood ratio test was employed to determine whether stage differences
between 2003 (pre-CS) and 2004 (CS) were attributable to 2001-2004 linear trends, decreases in percentage of unknown
stage cases, or both. Statistically significant differences in stage distribution between 2003 and 2004 were observed for 30
out of the 34 cancer sites. For 4 cancer sites, the differences were attributable to 2001-2004 linear trends of stage distribu-
tion. For 8 cancer sites, the differences were attributable to decreases in percentage of unknown stage cases alone or in
combination with the temporal trends of stage distribution. For the remaining 18 cancer sites, either (1) no linear trends of
stage distribution were identified or (2) the combination of the decline in cases with unknown stage plus linear trends did
not explain the stage differences between 2003 and 2004. By comparing the SS2000 and CS manuals, we found differences
in coding definitions for direct extension and/or lymph node involvement for all cancer sites except cancers of the breast,
cervix, and cranial nervous and other nervous system. Evidence showed that the stage differences between 2003 and 2004

may be attributable in part to the implementation of the CS System for some cancer sites.

Key words: cancer registry, cancer stage, collaborative stage, summary stage, stage comparability

Introduction

Collaborative Staging (CS) is a coding system imple-
mented in the United States and Canada for staging cancer
cases diagnosed in 2004 and after. Historically, there were
2 main staging systems: American Joint Committee on
Cancer’s Tumor Node Metastasis (AJCC TNM) staging
system and Surveillance, Epidemiology, and End Results
(SEER) Summary Stage System.'? The AJCC TNM stage
is used primarily by clinicians who need clinically rele-
vant information for planning treatments and evaluating
outcomes. The SEER Summary Stage (SEER SS) is used
mostly by epidemiologists who require consolidated infor-
mation to determine stage variations by sociodemographics,
monitor stage trends, and evaluate the effectiveness of
intervention programs for early detection. In order to meet
the needs of both clinicians and epidemiologists, tumor
registrars had to abstract and stage cancer cases using both
the staging systems. To eliminate duplicate efforts in staging
cancer cases, the CS system was developed.® With the CS
codes, AJCC TNM and SEER SS can be derived automati-
cally using specific computer algorithms. The directly coded
Summary Stage (SS2000) refers to the Summary Stage that
was coded based on the SEER Summary Stage 2000 manual,
and the Collaborative Stage derived Summary Stage 2000
(C5dSS2000) refers to the Summary Stage that was derived
from CS codes.

Although the CS system has been in place for a few years,
questions about the comparability of the SS2000 and CSdSS2000
remain unanswered. To address the issue, the Data Use and
Research Committee of the North American Association of
Central Cancer Registries (NAACCR) formed a work group.
This report summarizes findings of the work group’s research
and provides recommendations for data users.

Methods

Data source

The 2001-2004 data for 40 cancer registries were
obtained from the NAACCR (December 2007 submission).
The 40 registries that participated in the National Program
of Cancer Registries of the Centers for Disease Control
and Prevention and/or the Surveillance, Epidemiology,
and End Results (SEER) Program of the National Cancer
Institute included: Alabama, Alaska, Arkansas, California,
Colorado, Connecticut, Delaware, Florida, Georgia, Hawaii,
Idaho, Illinois, Indiana, Iowa, Kentucky, Louisiana, Maine,
Massachusetts, Michigan, Minnesota, Missouri, Montana,
Nebraska, Nevada, New Hampshire, New Jersey, New
Mexico, New York, North Dakota, Oklahoma, Oregon,
Pennsylvania, Rhode Island, South Carolina, South Dakota,
Texas, Utah, Washington, West Virginia, and Wyoming.
Data from these states met the NAACCR standards for
high-quality incidence data.*
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Only invasive cancers were included in this study.
Cancer sites were grouped according to the SEER site
recodes.® Pleural cancer, multiple myeloma, and leukemia
were excluded due to either a small number of cases or the
systemic nature of the diseases.

Statistical analysis

Thelikelihood ratio test was employed in data analysis.*®
Because of the absence of double-coded stage data, which
would have provided a more accurate picture of compa-
rability, pre-CS (2001-2003) and CS (2004) stage data were
compared directly. To determine the impact of coincidental
temporal stage trends on the comparability assessment,
2001-2004 linear trends of stage distribution were examined
first by cancer site. If the observed stage distribution of
2004 cases did not differ statistically significantly from the
expected distribution based on the linear trends, the differ-
ences in stage distribution between 2003 and 2004 would be
attributable to the temporal linear trends. In other words, the
552000 and CSdSS2000 stages were comparable.

If the stage distribution of 2004 cases differed signifi-
cantly from the expected after adjusting for the percentage
of unknown stage cases, the impact of the percentage of
unknown stage cases was examined in addition to the 2001-
2004 linear trends. If the observed stage distribution of 2004
cases did not differ from the expected, the differences were
assumed to be attributable to decreases in the percentage

of unknown stage cases alone or in combination with the
2001-2004 linear trends. If temporal linear trends, decreases
in percentage of unknown stage cases, or a combination of
these did not explain the variations in stage distributions
between 2003 and 2004, it is possible that other factors such
as changes in coding instructions explain the observed
patterns. The level of significance was 0.05 for all tests.

As a final step, the S52000 Manual and the Version One
of the CS Manual for all study cancer sites were compared
to determine whether changes in coding definitions of direct
extension and/or lymph node involvement might contribute
to variations in stage distributions between 2003 and 2004.

Results

Findings from the likelihood ratio tests

Most of the cancer sites (30 of 34) had significant differ-
ences in stage distribution between 2003 and 2004, although
some differences were relatively small. Cancer sites were
categorized into 5 groups based on the results of likelihood
ratio tests and findings from comparisons of the coding
definitions in the SS2000 and CS staging manuals (Table 1).

The first group included cancers of the bones and
joints, intrahepatic bile duct, and penis as well as non-
Hodgkin lymphoma. For these cancers, stage distributions
were not significantly different between 2003 and 2004.
The second group was comprised of cancers of the other

Table 1. Attributable factors for changes in stage distribution between 2003 and 2004.

Significant differences absent

Significant stage differences present

Attributable to 2001-
2004 linear trends

Attributable to decrease in
% of unknown stage cases
in 2004 and/or to 2001-
2004 linear trends

Others®

Linear trend present Linear trend absent

Other non-epithelial

Anus, anal canal and

Bones and joints? L) Brain? Bladder? )
skin anorectum
Intrahepatic bile duct? Pancreas? Breast!' Cervix! Cranial nerves and ?ther

nervous system

Non-Hodgkin lymphoma? Stomach? Corpus and uterus, NOS? | Colon excl. rectum? Eye and orbit?

Penis® Thyroid*® Esophagus? Kldnelg/e?\?igz renal Gallbladder?

Liver? Larynx? Hodgkin lymphoma?
Prostate? Lung and bronchus? Small intestine?

Soft tissue includ. heart?

Melanoma of the skin? Vagina?

Oral cavity and

1c2
Testis pharynx2>#

Ovary?

Rectum and recto.
junction?

Vulva*?

Some extension sites a/o lymph nodes are coded to different stages in

. Some extension sites a/o lymph nodes are coded to different stages in

S U1l AW =

Coding definitions for direct extension and lymph node involvement in the SS2000 manual are the same as those in the CS manual.
CS manual includes additional sites/subsites to define extension and/or lymph node involvement. It is assumed that fewer cases will be staged unknown.

the 2 manuals.

. Site was subdivided in CS, with separate coding schemas for each subsite.

the $S2000 and CS v1 manual, but to the same stage in the CSv2 manual.

. Decreases in % of unknown stage cases in 2004 and/or 2001-2004 linear trends can’t explain all stage differences between 2003 and 2004. Other

factors such as changes of coding instructions and/or human error may be involved.
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non-epithelial skin, pancreas, stomach, and thyroid. For
these cancer sites, the significant differences in stage distri-
butions between 2003 and 2004 were attributable to the
2001-2004 linear trends of stage distribution (see examples
in Figures 1 and 2).

Figure 1. Stage distribution by year of diagnosis (stomach).
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Figure 2. Stage distribution by year of diagnosis (thyroid).
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The third group included cancers of the brain, breast,
corpus/uterus, esophagus, liver, prostate, soft tissue
including heart, and testis. For these 8 cancer sites, the
differences in stage distributions between 2003 and 2004
were attributable to decreases in percentages of unknown
stage cases from 2003 to 2004 alone or in combination with
the 2001-2004 temporal linear trends of stage distribution
(see an example in Figure 3).

Figure 3. Stage distribution by year of diagnosis (brain).
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For cancers of the bladder, cervix, colon, kidney, larynx,
lung, melanoma of the skin, oral cavity/pharynx, ovary,
rectum, and vulva, linear trends in stage distributions were
identified, but the differences in stage distribution between

Journal of Registry Management 2010 Volume 37 Number 4

2003 and 2004 could not be explained by the trends, decreases
in percentage of unknown stage, or both (Figures 4 and 5).
Figure 4. Stage distribution by year of diagnosis (colon).
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Figure 5. Stage distribution by year of diagnosis (oral cavity and pharynx).
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For Hodgkin lymphoma and cancers of the anus, anal canal
and anorectum, cranial nerves and other nervous system, eye
and orbit, gallbladder, small intestine, and vagina, there were
no linear trends in stage distributions from 2001 through 2004.

Comparison of the Coding Instructions in $52000 and
the CS-Derived S52000

Cancer sites were grouped into 5 categories based on
the findings from comparisons of the S52000 and CS staging
manuals (Table 1). CS introduced differences in coding defi-
nitions of direct extension and/or lymph node involvement
for all sites except cancers of the breast, cervix, and cranial
nerves and other nervous system.

The major difference in the coding instructions was the
addition of anatomic sites or subsites in the CS manual to
define direct extension and/or lymph node involvement.
For example, direct extension to the non-peritonealized
pericolic tissues is used to define localized stage of colon
cancer in the CS manual but is not included in the 552000
manual. Circulating cells in the nasal cavity, nasopharynx,
or posterior pharynx are distant disease for brain tumor in
the CS manual but are not listed in the SS52000 manual.

In some cases, extension to certain anatomical sites
changed the stage decision in Collaborative Staging. For
example, nasopharynx cancer with lymph node extension
to the posterior cervical (spinal accessory) is a regional
disease in the S52000 manual but distant in the CS manual.
Similarly, cancer of the tonsil/oropharyngeal with direct
extension to the retropharynx is a regional disease in the
552000 manual but distant in the CS manual. Gallbladder
cancer with direct extension to colon or stomach is a
distant disease in the S52000 manual but regional in the CS
manual. Vulvar cancer with direct extension to the bladder
mucosa, upper urethral mucosa, or fixed to the pubic bone
is a distant disease in the S52000 manual but regional in the

139



CS manual. Vulvar cancer with microscopic/macroscopic
peritoneal implants beyond the pelvis, including on the
liver, is a regional disease in the S52000 but distant in the
CS manual. Thyroid cancer with direct extension to the
submandibular (submaxillary), submental, or mandibular
is a distant disease in the SS2000 manual but regional in the
CS manual.

Discussion

Significant differences in stage distribution between 2003
and 2004 were observed for 30 out of the 34 cancer sites in this
study. For 4 cancer sites, the differences were attributable to
2001-2004 linear trends of stage distribution. For 8 cancer sites,
the differences were attributable to decreases in percentage of
unknown stage cases alone or in combination with the temporal
trends of stage distribution. For the remaining 18 cancer sites,
either (1) no linear, temporal trends for stage distribution were
identified or (2) the combination of the decline in cases with
unknown stage plus linear trends did not explain the stage
differences between 2003 and 2004.

By comparing the S52000 and CS manuals, we found that
the CS coding definitions are more detailed in listing anatomic
structures for either direct extension and/or lymph node
involvement than those in the S52000 manual. We believe that
the clearer guidelines in the CS manual make it easier for tumor
registrars to make uniform coding decisions, but we were uncer-
tain exactly how changes in coding definitions affected stage
distributions. As noted above, for thyroid cancer, we found a
switch from distant stage in the S52000 manual to regional in the
CS manual. But its impact on stage distribution between 2003
and 2004 was too small to be observed. The likelihood ratio test
showed that the differences in stage distribution between 2003
and 2004 for thyroid cancer were consistent with 2001-2004
linear trends. Although changes in coding definitions from the
552000 to the CS occurred for the majority cancer sites, not all
these changes showed significant impact on stage distributions.

Nevertheless, when changes in coding definitions from
the S52000 to CS were consistent with variations in stage distri-
bution between 2003 and 2004 cases, it is legitimate to speculate
that the changes indeed affected stage coding. For example,
colon cancers with the direct extension to the nonperitoneal-
ized pericolic tissues are coded as localized disease in the CS
manual. In the SS2000 manual, however, the pericolic tissues
are not used to define direct extension and colon cancers with
direct extension to these tissues could have been coded to
localized, regional or unknown stage. The sudden increase in
percentage of the localized colon cancer cases and the decrease
in the regional cases from 2003 to 2004 support this speculation.

The observed differences in stage distributions between
2003 and 2004 cases in this study are consistent with those
reported by the New York Cancer Registry, except for changes
in percentage of unknown stage cases.® The New York report
was based on 2004-2006 data on breast, cervical, colorectal,
prostate, and oral cavity and pharynx cancer cases, which were
coded with both SS2000 and CS systems simultaneously. It is
not clear why the New York data did not show decreases in
percentage of unknown stage cases from 552000 to CSdS52000.

Several limitations of this study should be noted. First,
because of the absence of double-coded stage data using
both the SS2000 and CS manuals, we were not able to assess
agreement rates of the 2 staging systems with Kappa statistic
method. Second, the impact of changes in coding definitions
of direct extension and/or lymph node involvement on stage

140

distributions could not be quantified. Third, not all changes
in stage distribution from 2003 to 2004 could be explained.
Some may be attributable to coding errors. Fourth, although
numerous variations in stage distribution between 2003 and
2004 cases are statistically significant, some may not have
significant meaning in practice. Fifth, we only compared
SS2000 manual with the Version One of the CS manual; the
latter was used for 2004 cases. Some mapping issues may
have been corrected in the Version Two of the CS manual. For
example, thyroid cancer with direct extension to the subman-
dibular (submaxillary), submental, or mandibular is a distant
disease in the SS2000 manual but regional in the CS manual,
Version One. In the CS manual, Version Two, these cases of
thyroid cancer are considered distant disease, which is consis-
tent with the 552000 manual.

Because changes in coding instructions for staging cancer
cases may confound real changes in stage distribution over
time, researchers must evaluate impacts of stage revisions on
their findings when analyzing stage data that encompass both
pre-CS and CS cases. Stage incomparability may need to be
included in the limitation of reports.

In the future, revisions in staging system, whether for
SEER Summary Stage or for AJCC TNM stage, may continue
due to changes in clinical knowledge and practice such as diag-
nostic imaging and biopsy techniques as well as new tumor
markers. Comparability issues should be considered prior to
the implementation of new or revised coding systems. Double-
coded stage data using the old and new or revised systems
should be included as part of implementation process.
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Impact of Automated Data Collection from
Urology Offices: Improving Incidence and
Treatment Reporting in Urologic Cancers
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Abstract: Background: Urologic cancers represent a substantial proportion of the total cancer burden, yet the true burden
of these cancers is unknown due to gaps in current cancer surveillance systems. Prostate and bladder cancers in particular
may be underreported due to increased availability of outpatient care. Thus, there is a critical need to develop systems to
completely and accurately capture longitudinal data to understand the true patterns of care and outcomes for these cancers.
Methods: We determined the accuracy and impact of automated software to capture and process billing data to supplement
reporting of cancers diagnosed and treated in a large community urology practice. From these data, we estimated numbers
of unreported cancers for an actively reporting and for a non-reporting practice and the associated impact for a central can-
cer registry. Results: The software automatically processed billing data representing 26,133 visits for 15,495 patients in the
3.5-month study period. Of these, 2,275 patients had a cancer diagnosis and 87.2% of these matched with a central registry
case. The estimated annual number of prostate and bladder cancers remaining unreported from this practice was 158. If
the practice were not actively reporting, the unreported cases were estimated at 1,111, representing an increase of 12% to
the registry. Treatments added from billing varied by treatment type with the largest proportion of added treatments for
biologic response modifiers (BRMs) (127%-166%) and chemotherapy (22%). Conclusion: Automated processing of billing
data from community urology practices offers an opportunity to enhance capture of missing prostate and bladder cancer
surveillance data with minimal effort to a urology practice. Impact: Broader implementation of automated reporting could
have a major impact nationally considering the more than 12,000 practicing urologists listed as members of the American
Urological Association.

Key words: cancer surveillance, prostate cancer, bladder cancer, automation

Background

Urologic cancers represent a substantial proportion
of the morbidity burden of cancer. The largest proportions
of urologic cancers are prostate and bladder, with 263,260
incident cases in 2009 in the US.!' The economic burden
associated with these 2 cancers is high, estimated at up
to $8 billion annually.*” Prostate and bladder cancers also
represent a substantial mortality burden, with prostate
cancer anticipated to account for more than 27,000 deaths
and bladder cancer, an additional 14,000 deaths per year in
the US!

Current surveillance information on cancer is based
primarily on hospital reporting. Therefore, as the diagnosis
and treatment of cancer moves to outpatient-based specialty
clinics, capturing information on the incidence, treatment
and outcomes becomes increasingly difficult. Unlike many
other cancers, where there is likely to be an inpatient

admission resulting in reporting from a hospital cancer
registry, the diagnosis and treatment of prostate and bladder
cancer often occur only in the outpatient setting. The trend
for community urology practices to increasingly provide
comprehensive services, including radiation, chemotherapy
and surgical pathology services, further reduces the likeli-
hood of complete reporting.

Additional challenges in the collection of surveillance
information on these 2 urologic cancers are related to the
lack of consensus regarding optimal treatment.”* For
example, the optimal use of active surveillance (watchful
waiting) for prostate cancer remains an issue, with reduced
life expectancy for patients undergoing active surveillance
based on observational studies using SEER (Surveillance,
Epidemiology and End Results Program) data.** However,
the underreporting of systemic therapy from these data may
result in potentially inaccurate measures of the true survival
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benefit of treatment over active surveillance.* Similarly,
the high risk of recurrence and second primary for bladder
cancer requires significant amounts of outpatient surveil-
lance and follow-up.’*’>? Yet, the information needed to
determine optimal treatment and follow-up are largely
lacking. These examples demonstrate the critical need to
develop systems to completely and accurately capture
longitudinal data on both these cancers. Without complete
data on treatment and associated outcomes, understanding
differences in outcomes as they relate to differing patterns
of care is impossible.?-

This manuscript presents the results of a study
evaluating automated surveillance software for use in
community urology practices. The software automatically
screens and processes standardized electronic billing data
and reports urologic cancers and their treatment to the
central cancer registry.

Methods
The purpose of the project was to determine the accu-
racy and impact of automated capture and processing of
billing data to supplement reporting of cancers diagnosed
and treated in a community urology practice.

Automated Software

The software uses submitted billing data in a standard-
ized format (HIPAA 837 Professional). The billing uses
codified data elements that represent diagnosis (ICD-9
codes) and detailed information on treatment (HCPCS:
Healthcare Common Procedure Coding System). The latter
have been demonstrated to have high validity, sensitivity,
and specificity.?>* The software screens the billing data
for cancer diagnoses and treatments. From these data, it
creates and populates a Microsoft SQL Server database and
tables specific to demographics, diagnosis (including prob-
able dates of diagnosis based on first occurrence in billing),
comorbidity, and specific treatment tables for each of the
categories of treatment, including surgery, chemotherapy,
radiation therapy, hormonal therapy, and biologic response
modifiers (BRMs) or immunotherapy. The software then
combines data from the tables to automatically generate a
North American Association of Central Cancer Registries
(NAACCR) record to send to the central cancer registry on
a scheduled interval.

Description of the Participating Urology Practice

The participating urology practice was a large and inde-
pendent general urologic practice with 35 urologists and 3
nurse practitioners in 13 locations. The practice has performed
active case reporting to the central registry since October 2006.

Study Design

We captured and processed all billing data for the
3.5-month period of May 1, 2008 to Aug 15, 2008. The data
represented both incident and prevalent cancers as well as
non-cancer diagnoses. This sample was used to estimate the
number of cancers and treatment unreported to the central
cancer registry. Certified tumor registrars performed a
validation study on a sample of 200 prostate and bladder
cancers (as the most commonly unreported cancers) to
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verify diagnosis and treatment using the practice elec-
tronic medical record (see description of validation sample
below). The results of the validation study were used to
calculate estimates of missed cancers from reporting and
non-reporting urology practices.

Case Definition

We counted even a single occurrence on billing of a
particular ICD-9 code as a case whether or not treatment
was included for that patient. This sensitive definition was
used to optimize the validation space by capturing the
maximum number of cases and treatments identified for
this pilot study.

Match with the Central Cancer Registry

The urology billing data were matched by personnel
at the New Jersey State Cancer Registry (NJSCR) against
all years of registry data and the pathology report datas-
tore (electronic pathology reporting system). Cases were
matched initially on combinations of name, date of birth,
gender, and address using a routine probabilistic match
algorithm — AutoMatch Record Linkage software, Version
4.1.% Patients with a billing-reported cancer also identified
as having a registry-reported cancer were then matched
on cancer site using the 2-digit ICD-O Topography cancer
site code to maximize the match rate. Treatment data in the
registry were compared with the treatment data captured
from the billing data for matched patients based on FORDS
(Facility Oncology Registry Data Standards), the generic
treatment reporting system used by cancer registries. The
data for cases that were not matched to the NJSCR were
used, along with validation information, to provide an esti-
mate of the number of unreported cancer cases.

Validation

In order to determine the accuracy of billing-reported
cancers, we performed a validation study focusing on
bladder and prostate cancer patients as these represented the
most commonly reported urologic cancers. For each of the 2
cancer sites, a sample of 100 cancers was randomly selected,
stratified by whether the billing data indicated treatment
(ves/no) and whether there had been a bill for an inpatient
hospitalization (yes/no). Validation was performed by
certified cancer registrars who independently abstracted
information from the practice electronic health record (EHR)
to confirm the date of diagnosis, diagnosis, and accuracy of
billing-reported treatment. In addition, they recorded any
inpatient hospitalizations indicated in the EHR. The latter
served as an indicator of whether that patient was likely to
be reported to the central registry, as we assumed if the EHR
indicated an inpatient hospitalization, the patient would be
reported from that facility. This was used for subsequent
estimates of missed cancers from non-reporting practices.
Date of diagnosis from the validation sample was used in
estimating the incidence rate and in determining follow-up
information available for prevalent cancers.

Analysis
Estimating unreported cases. The validation data were
utilized to adjust our estimate of missed or unreported
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cases to account for false positive cases. Using the results
from the validation sample, we “corrected” the number of
unmatched cases to estimate the under reporting of pros-
tate and bladder cancers to the central registry. From the
corrected numbers, we estimated the potential added value
in automated capture of unreported cases.

We estimated the number of potential missing cancer
cases as follows: The number of cases reported on billing
was adjusted by the false positive (FP) rate reported from
the validation sample for each cancer site. We subtracted the
number of cases already reported to the registry to obtain
the total number of cases added by the billing data. Because
the data are cross sectional, we also used the information
on diagnosis date from the validation sample to adjust for
prevalent disease to arrive at the number of incident cases
identified by billing in the 3.5-month billing period (May
1, 2008-August 15, 2008). This was done by multiplying by
the percent of incident cases for prostate and bladder cancer
from the validation study (defined as cases with a diagnosis
date after November 1, 2007). Additionally, to estimate an
annualized number based on the 3.5 months, we multiplied
the result by 12/3.5.

{# billing cases * (1-FPR) —# reported to registry} * %
incident * 12/3.5

Because the participating practice was performing
active case reporting, we also estimated the number of
potential missing cases for a similarly sized non-reporting
practice, as this may have a substantially greater impact on
unreported numbers of urologic cancers. The principal differ-
ence in the calculation is that we removed any cases that had
the opportunity to be reported from a hospital registry based
on an inpatient admission to that hospital. The inpatient
admission rate was derived from data captured indepen-
dently from the practice EHR for the validation sample. For
this calculation, we assumed (conservatively) that all cancers
with an inpatient admission would be reported from that

facility. Thus, our new estimate would be

{# billing cases * (1-FPR) — # reported to registry *

hospitalization rate} * % incident *12/3.5

Estimating unreported treatments. We were interested
in estimating the ability of billing data to augment both
initial treatment as well as ongoing treatment and treatment
of recurrences. For this analysis, we defined 3 cohorts of
patients from the registry-matched sample based on date
of diagnosis in the registry. As patients may still be under-
going active therapy during the 6 months after diagnosis,
we defined the initial treatment cohort as billing-identified
cases matched to NJSCR cases with a registry diagnosis date
on or after November 1, 2007. For the cohort of patients
diagnosed between January 1, 2007 and October 31, 2007,
we could not be sure whether the treatment was initial
course of therapy or treatment of recurrent disease or of a
second primary (for bladder). We therefore evaluated these
cases separately as the “possible initial treatment” cohort.
We also presented data separately for the third treatment
cohort defined as treatment reported in patients diagnosed
prior to January 1, 2007. Treatment in these patients was
considered indicative of possible recurrence or second,
concordant primary (“subsequent treatment” cohort).

Results

Automated Processing of Billing

The automated software captured and processed
26,133 visits for 15,495 patients in the 3.5-month study
period representing an average of 7,466 visits per month. Of
these, 14.7% of patients (N=2,275) had a diagnosis of cancer.
(Table 1)

The distribution of cancers identified through the
billing data is provided in Table 1. The 2,275 unique patients
represented 2,360 distinct cancer diagnoses from billing
during the study interval. The 3 most common cancers were
prostate (67.2%), bladder (20.7%) and kidney (8.3% —data

Table 1. Distribution of urology patients by cancer site and treatment category in 3.5 months of billing data from a

general urology practice.

Two Digit | Cancer | #Cancers | Percent | #Cancers | Percent | Number | Number | Number | Number | Number
ICD-O Site or Identi- Distribu- | Matched | Matched | Patients Patients Patients Patients Patients
Code Grouping | fied from | tion by to the with with Hor- | with Im- with with Sur-
Billing by | Cancer NJSCR Chemo Rx | monal Rx | mune Rx | Radiation gery
Site Site (BRM) Rx
61 Prostate | 1587 67.20% 1425 89.8 0 288 0 35 69
67 Bladder 489 20.70% 419 85.7 14 0 81 0 128
60, 62, Other 269 11.40% 201 75.6 2 0 0 0 22
64-66, 68 | urologic
cancers
18-20, Other 15 0.60% 11 73.3 0 0 0 0 0
26, 54, Solid
56, 74 Tumors
Total All 2360 2056 87.2 16 288 81 35 219
Cancers
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not shown). Because of the higher likelihood of underre-
porting, we focused on prostate and bladder for subsequent
analyses. Other urologic cancers represented 11.4% of the
cancers identified from billing and other solid tumors repre-
senting 0.6% of cases. The non-urologic cancers identified
from the billing data included ovary, colon and rectum,
uterus, and other endocrine cancers.

Table 1 also provides the distribution of patients who
received chemotherapy, hormonal therapy, radiation, and
surgery by cancer site. The automated capture of billing data
identified 623 patients receiving 1,256 treatments for the 2,345
urologic cancer cases identified during the study interval.

Matching with the Central Cancer Registry

Matched cases. The overall match rate with the NJSCR
by patient and 2-digit ICD-O code was 87.2%. The match
rate by cancer site/group is provided in Table 1.

Table 2. Percent added treatment from billing by diagnosis
date and treatment cohort for prostate and bladder cancers.

“Initial Rx” Cohort diagnosed > Nov 1, 2007 (N=338)

Treatment Category Rx Reported | Billing | % added by
to NJSCR | Added Rx billing
Hormonal therapy 45 10 222
Chemotherapy 20 2 10.0
Biologic Response 11 18 163.6
Modifier (BRM)
Radiation 94 1 1.1
Surgery 209 6 2.9

“Possible Initial Rx” Cohort diagnosed Jan 1-Oct 31, 2007
(N=308)

Treatment Category Rx Reported | Billing | % added by
to NJSCR | Added Rx billing
Hormonal therapy 44 10 22.7
Chemotherapy 7 2 28.6
Biologic Response 11 14 127.3
Modifier (BRM)
Radiation 106 0 0.0
Surgery 195 0 0.0

Matched treatment. Because a cancer case may be
reported to the registry without complete treatment infor-
mation, we examined the treatment added from billing
according to reporting (match) status to the central registry
as initial, possible initial, or subsequent treatment. The
top portion of Table 2 provides the number of unreported
treatments for the 338 prostate and bladder cases in the
“initial treatment” cohort. These treatments are likely to
represent missed initial course of therapy. The percent of
added treatment by category ranges from 1% for radiation
to 163.6% for BRM. For the 308 patients diagnosed between
January 1, 2007 and October 31 2007 (“possible initial treat-
ment” cohort), the proportion of cases for whom additional
treatment was added through the billing data ranged from
none for radiation and surgery to 127.3% added information
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for BRM therapy. For the “subsequent treatment” cohort
of patients with a registry diagnosis date before January
1, 2007, and for whom the registry had no subsequent
treatment information (data not shown), 177 of 947 (19%)
prostate patients and 57 of 223 (26%) bladder cancer
patients had billing reported treatment likely indicating
either treatment of recurrence or of a second, concordant
primary cancers.

Validation Study Results

We validated 196 of the 200 patients selected for the
validation sample who had 107 bladder cancers and 105
prostate cancers. These represented 6.6% of prostate cancers
and 20.9% of bladder cancers captured from the 3.5 months
of billing data. There were 10 cases in which the medical
record validation did not confirm the billing diagnosis (9
bladder and 1 prostate). Of the FPs, 8 were noncancers and
2 were cancers with incorrect cancer site. Both cases with
incorrect site (adenocarcinoma of unknown origin and renal
cell) were reported on billing as bladder cancers. Of the 7
remaining non-cancer FPs for bladder cancer, 5 had chronic
bladder inflammation, 1 had amyloidosis, and an additional
tumor was a transitional cell neoplasm of low malignant
potential, thus not reportable. Overall, these 9 cases repre-
sented a FP rate of 8.6% for bladder cancer. There was a
single false positive for prostate cancer: a “High Grade
Prostatic Intraepithelial Neoplasia,” representing a FP rate
for prostate cancer of <1% (0.9%).

Among validated cases, the proportion of “incident”
cases based on the practice EMR was 33% for bladder and
23% for prostate (see Table 3).

The validation of 152 treatments for the 196 patients in
the validation sample resulted in an accuracy rate of 99.3%.
The 1 FP was a single occurrence of hormonal therapy for a
prostate cancer patient not identified in the medical record
as received during the study period.

Figure 1. Frequency distribution(%) of prostate and bladder
cancers by diagnosis year among validate

50
38

25

: o

2008 2007 2006 2005 2004
Diagnoses Year

Percent of Billing Reported Cases

<2003

I Bladder Cancers
B Prostate Cancers
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Using Automated Data Capture for Follow-up Reporting

There were 1,297 patients matched with the central
registry and diagnosed prior to January 1, 2007. We defined
these as prevalent cancers. Few (<2%), had recurrence
or other follow-up information indicated in the central
registry. We used the distribution of diagnosis year for
the validation cases as shown in Figure 1 to represent the
distribution of prevalent cases for whom billing data might
provide automated follow-up information. Thus, follow-up
was automatically provided by billing information on the
67% of bladder cancers and 76% of prostate cancer patients
for whom registries often have limited follow-up informa-
tion, including those diagnosed more than 5 years prior to
the study interval.

Estimating the Potential Impact From Automated
Reporting in Urology Practices

In order to estimate the potential impact of ongoing
automated reporting, we calculated the annual number of
potential missed prostate and bladder cases from this prac-
tice. A summary of the numbers used for calculating these
estimates and the estimated unreported case numbers are
provided in Table 3.

Table 3. Estimating number of potential missed prostate

and bladder cancer cases in a reporting and non-reporting
urology practice.

Validation Study

Bladder Prostate
False Positive Rate 8.6% 0.9%
% Incidence 33% 23%
% No Inpatient Admission 48.5% 65.1%
Annual Number of Potential Missed Cases

Bladder Prostate
Reporting Practice 41 117
Non-reporting Practice 264 847
# cases per non-reporting 8 24
urologist

We identified 1,587 prostate cancers during the
3.5-month study interval, which, after adjusting for FP rates,
incidence and the reporting period would result in an addi-
tional 117 unreported incident prostate cases added from
billing at this practice annually. The number was calculated
as follows:

([1587*0.99] —1425) * 0.23 * (12 / 3.5) = 117

Similarly, for bladder we estimate that 41 additional
incident cases would be reported annually.

([498 * 0.914] —419) * 0.33 * (12 / 3.5) = 41

Using this conservative adjustment factor, information
would be provided on a minimum of 158 missed incident
cases per year for prostate and bladder from a practice that
is actively reporting.

While substantial, the potential benefit of using claims
data for capturing additional cancers calculated above
underestimates the benefit from non-reporting practices.
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Therefore, we estimated the number of missed cancers for a
similarly sized non-reporting practice. We used the propor-
tion of patients from the validation sample with a hospital
admission (65.1% of prostate and 48.5% of bladder cancer
patients) to adjust for cases likely reported from a hospital
registry. As described in the analysis section, and shown in
summary in Table 3, we estimated the number of potential
prostate and bladder cancer cases that would be found
through the billing from a non-reporting practice as

Prostate: ([1587 * 0.99] —[1425 * 0.349]) * 0.23 *12 / 3.5 = 847

Bladder: ([489 * 0.914] —[419 * 0.515]) * 0.33 *12 / 3.5 = 264

Thus, for a nonreporting practice the size of the study

practice, automated processing of billing data might provide
an additional 1,111 prostate and bladder cancers to a central
cancer registry annually. Dividing by the number of urolo-
gists in the participating practice, an estimate of the number
of annual cases that might be missed per non-reporting
urologist are 8 bladder and 24 prostate cases.

Discussion

Automated capture of cancer cases and their treatment
from urology practice billing data provides an opportu-
nity to efficiently report critical missing data on urologic
cancers likely to be unreported to a central cancer registry.
Automated processing of billing also has the potential to
supplement cancer treatment and follow-up for which data
may be incomplete. In this study, we found that nearly 13%
of cancers were not reported to the cancer registry, even
with active reporting on the part of the practice. Thus, using
billing data to supplement case identification/reporting
and treatment reporting demonstrated a substantial impact
on the numbers of cancers and treatments with high accu-
racy. The cancers captured through billing represent both
incident and prevalent cases in this cross-sectional study.
However, once established as an ongoing reporting tool, the
capture of incident cases and associated subsequent treat-
ment will be a higher proportion of reported information, as
newly diagnosed cases would be identified with the initial
visit to the practice.

The overall impact of implementing automated
processing of billing data could be substantial as described
above. Even from the single large practice in this study,
additional cancers captured through billing would represent
a nearly 2% increase in the numbers of prostate and bladder
cancers that could be reported annually to the NJSCR (158
/ [1822 bladder + 7363 prostate cancers]).* Data collection
from urology practices that don’t report cases to a registry
would likely provide a much higher yield. Again, using the
study practice as an example, a similarly sized nonreporting
practice could represent an additional 12% of prostate and
bladder cancer cases reported annually to the NJSCR.

The potential impact could be significant nationally.
The American Urological Association has approximately
12,000 members practicing in the US, with 27% of members
specializing in oncology and 61% in general urology prac-
tices. Of the latter, nearly all provide some cancer treatment
including brachytherapy as well as other treatment for
cancer patients.**> Focusing on urology practices for auto-
mated capture of cancer surveillance information may
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significantly enhance both incident case and treatment
reporting of urologic cancers. If each of these 12,000 urolo-
gists had even the 12% underreporting rate estimated from
the general urology practice participating in this study, this
could represent as many as 4.5 bladder and prostate cancer
cases per year per urologist or up to 54,000 additional
cancers annually.

Treatment Reporting

Treatment captured through automated reporting of
billing data may be otherwise missed because they are
provided at the physician’s office. In particular, immuno-
therapy (BRM) representing 46.4% of the treatments for
bladder cancers and hormonal therapy representing 22.6%
of the treatments for prostate cancers were the 2 categories
of therapy that were most likely to be unreported. The
capture of these data would provide an important compo-
nent to understanding patterns of care and providing the
ability to perform comparative effectiveness of treatments
for these common cancers.

Automated Follow-up

The utility of the billing data to provide follow-up
status on a large percentage of patients with urologic
cancers is another important benefit. Based on the distribu-
tion of diagnosis year for the validation sample, the ongoing
automated data collection is likely to provide longitudinal
follow-up information while requiring minimal effort from
urology staff or central registries. The addition of follow-
up information would permit registries to calculate time
to recurrence and provide information on treatment of
recurrence. Both represent critical information gaps in our
understanding of outcomes in urologic cancer survivors.
Automatically collecting this information through billing
may represent a cost-efficient mechanism to complete a
significant component of that information gap.

Limitations

Because we chose to use the most sensitive definition
of a cancer case — using any mention of a diagnosis code for
cancer as a “cancer” — the FP rate in this pilot was higher than
optimal. Simple modifications of the algorithm requiring
more than 1 diagnosis over time or requiring an associated
cancer-specific therapy could decrease the sensitivity in the
short term. Ongoing longitudinal data collection is likely to
minimize this decrease in sensitivity. Further evaluation of
the ability of these data to distinguish second primary from
recurrent disease needs to be performed.

Conclusion

Focusing on urology practices for automated capture
of cancer surveillance information may provide significant
enhancement to both incident reporting and treatment
reporting of urologic cancers. Further study will be required
to assess the potential impact on reporting through imple-
mentation of automated reporting on a larger scale or in
other geographic locations.

The increased completeness of data captured through
automated reporting is likely to reduce bias in reporting and
provide a more complete picture of the patterns of care and
outcomes associated with these 2 important cancers, while
simultaneously reducing the burden on practices to report
these cases and follow up to the central cancer registries.
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Towards the Use of a Census Tract Poverty
Indicator Variable in Cancer Surveillance

Francis P. Boscoe, PhD?

Abstract: Incidence rates for many cancer sites are strongly correlated with area measures of socioeconomic conditions
such as poverty rate. Analyzing such measures at the county scale produces misleading results by masking enormous
within-county variations. The census tract is a more suitable scale for assessing the relationship between cancer and
socioeconomics. The North American Association of Central Cancer Registries (NAACCR) developed a census tract-level
poverty indicator variable which was included as an optional item in its 2010 Call for Data. This variable does not allow
the identification of individual census tracts as long as the county of diagnosis is not known. It is expected that this data
item will be made available to researchers in future releases of the CINA Deluxe file.

Key words: call for data, census tract, disclosure risk, poverty

Introduction

The North American Association of Central Cancer
Registries (NAACCR) included an optional census tract-
level poverty indicator variable in its 2010 Call for Data.
The purpose of this data item is to provide a measure of
local socioeconomic conditions for each cancer case that can
be made available to researchers. The socioeconomic envi-
ronment directly influences cancer rates and can confound
other etiologic studies of cancer. This relationship has been
well established, though attention has largely been limited
to the more common sites of cancer. The monograph by
Singh et al,! for example, was limited to all cancers combined
and 6 individual cancer sites (lung, colorectal, prostate,
female breast, cervical, and melanoma). As the relationship
between socioeconomic status and cancer is dynamic and
can vary by geographic location, it requires ongoing surveil-
lance and study-specific measurement. Lung cancer, for
example, was historically associated with higher socioeco-
nomic status but since the 1980s has been associated with
lower socioeconomic status,? but this relationship varies by
race, ethnicity, and geography.

Most cancer epidemiology studies avail themselves
of county-level measures of socioeconomic status, as these
are relatively easily obtained.*® While well-intentioned, the
coarseness of this scale can result in biased findings. One
only need consider any large urban county to see the prob-
lems inherent in using a county-level variable —assigning
identical codes to each of the millions of people living in
each of the hundreds or thousands of neighborhoods in
Los Angeles County, Manhattan, or Miami-Dade County
is obviously flawed. In general, using large and heteroge-
neous geographic areas for analysis obscures important
relationships, sometimes even to the point of reversing the
apparent direction of association.®

Census tracts, in contrast, are a useful scale at which
to identify social gradients in health.”® A census tract is
formally defined as a small, relatively permanent statistical

subdivision of a county with an optimum size of 4000
people and designed to be relatively homogeneous with
respect to population characteristics, economic status, and
living conditions.” In urban settings, it roughly equates to
a neighborhood. As an ecologic unit, census tracts still pose
potential inferential problems, but their size and homoge-
neity make these issues far more manageable.

There are many ways of measuring socioeconomic
status, including measures of poverty, education, income,
substandard housing, or indexes that combine multiple
variables. Of these, poverty rate has been found to be
singularly effective, both for its simplicity and ability to
capture variations in the health of populations.''> A tract-
level poverty rate is properly viewed not as a proxy for an
individual’s poverty status, but rather as a useful measure
of environmental context.

The NAACCR poverty indicator variable assigns each
cancer case to 1 of 5 poverty rate categories: less than
5%, 5% to less than 10%, 10% to less than 20%, 20% and
above, and undefined. (The latter category applies to rare
instances of census tracts with populations but no sampled
households, as in some university campuses or prisons, or
census tracts with no population at the time of the decen-
nial census but with residents before or after, as with large
urban renewal projects. Because this category adds no
useful information about local socioeconomic conditions,
it would be omitted from any data file made available by
NAACCR to researchers.) A SAS program available on the
NAACCR Web site allows registrars to assign this code to
their own cases.” This data element can thus be derived and
transmitted without the need to also transmit census tract,
which is of concern to some state cancer registries because
of potential disclosure risk.

This paper describes how this variable will be useful
to researchers and demonstrates how it does not present
a disclosure risk, so long as the county of diagnosis is not
made available simultaneously.

“Towards the Use of a Census Tract Poverty Indicator Variable in Cancer Surveillance”

*New York State Cancer Registry, New York State Department of Health, Albany, NY.
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Methods and Materials

There were 2 methodological objectives: first, to illus-
trate how the census tract poverty rate indicator variable
highlights substantial differences in cancer risk by cancer
site, and second, to assess the potential for disclosure risk.
To meet the first objective, the census tract poverty rate
indicator variable was assigned to all cancer cases among
white non-Hispanics diagnosed between 2003 and 2007 in
New York State (n=382,285). White non-Hispanics were
selected to minimize confounding by race and ethnicity.
Census tracts were available for over 99% of the cases, with
the remaining values imputed using a previously published
method." Age-adjusted rates standardized to the 2000 US
population were calculated by site and poverty category for
each site and site grouping listed in the SEER (Surveillance,
Epidemiology and End Results Program) ICD-O3 Site
Recode table.”” The rate ratio of living in the highest-poverty
category (poverty rate of 20% or higher) to the lowest-
poverty category (less than 5%) was calculated for each site.
The process was then repeated at the county level. As New
York only has a single county with a poverty rate below 5%
(Putnam), the cut point for the lowest-poverty category was
relaxed to 6% to allow the inclusion of 3 additional coun-
ties (Nassau, Suffolk, and Saratoga). There were 3 counties
above 20% poverty (Bronx, Brooklyn, and Manhattan).

The potential for disclosure risk was measured by
cross-tabulating states (including the District of Columbia),
counties, census tracts, and their associated poverty indi-
cator values to determine the number of instances where
the census tract of an individual case could be identified.
This is well-illustrated through the example of St. Lawrence
County, New York, a sparsely populated rural county
bordering Canada. St. Lawrence County contains 1 tract
with a poverty rate below 5%, 1 that is between 5 and 10%,
1 that is undefined because of an absence of households,
and 25 others with poverty rates over 10%. The combination
of county and poverty rate can thus potentially identify 3
distinct census tracts, 2 of which would potentially be avail-
able to researchers.

Results

Table 1 lists age-adjusted incidence rate ratios and
95% confidence intervals between the highest-poverty and
lowest-poverty census tracts for non-Hispanic whites for
numerous cancer sites. The table includes all of the most
common cancer sites along with several selected subsites
and rare sites with unusually high or low values, listed in
order by SEER ICD-O3 Site Recode. The table reveals that
the number of sites and subsites elevated among residents
of the highest-poverty census tracts is twice that of the
lowest-poverty census tracts. This is counterbalanced by
the fact that several of the most common sites (specifically,
prostate, female breast, and melanoma) have higher rates
among residents of the lowest-poverty census tracts. For all
cancers combined, rates are just 4% higher among residents
of the highest-poverty census tracts. When these tract-level
results are compared with county-level results, major differ-
ences are evident among several the most common sites
(Table 2).
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Table 1. Age-adjusted cancer incidence rate ratios for
the most common cancer sites and other selected sites,

highest-poverty census tracts to lowest-poverty census
tracts, New York State, white non-Hispanics, 2003-2007.

Site

Rate Ratio (95% Cl)

All invasive malignant tumors

1.04 (1.02-1.05)

Oral cavity and pharynx

1.41 (1.29-1.52)

Oral cavity 1.20 (1.08-1.33)
Pharynx 1.89 (1.63-2.18)
Esophagus 1.19 (1.06-1.33)
Stomach 1.58 (1.45-1.72)
Colorectal 1.24 (1.19-1.28)

Anus, anal canal and anorectum

2.10(1.73-2.51)

Liver and IBD 1.62 (1.46-1.80)
Pancreas 1.05 (0.98-1.13)
Larynx 1.77 (1.56-2.01)

Lung and bronchus

1.26 (1.22-1.30)

Melanoma of the skin

0.56 (0.52-0.61)

Female breast

0.90 (0.87-0.93)

Cervix uteri

1.79 (1.55-2.04)

Corpus uterus and NOS

1.17 (1.09-1.25)

Ovary 1.08 (0.98-1.19)
Vagina 1.64 (0.95-2.58)
Prostate 0.78 (0.76-0.81)
Testis 0.94 (0.80-1.08)
Penis 1.73 (1.01-2.65)

Urinary bladder

0.89 (0.84-0.94)

Kidney and renal pelvis

1.09 (1.02-1.16)

Ureter

0.74 (0.51-1.00)

Other urinary organs

0.51(0.23-0.86)

Brain and other nervous system

1.06 (0.95-1.17)

Cranial nerves/other nervous system

1.55(1.09-2.13)

Thyroid

0.88 (0.81-0.96)

Hodgkin lymphoma

1.06 (0.91-1.22)

Non-Hodgkin lymphomas

0.95 (0.89-1.00)

Multiple myeloma

1.04 (0.93-1.16)

Leukemia

1.04 (0.97-1.11)

Mesothelioma

0.75 (0.54-0.77)

Kaposi sarcoma

4.18 (2.99-5.88)

Miscellaneous

1.26 (1.19-1.33)
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Table 2. Age-adjusted cancer incidence rate ratios for

selected sites, census-tract-derived versus county-derived,
New York State, white non-Hispanics, 2003-2007.

Site Census tract-derived ii:':?;gig;ij
rate ratio (95% Cl) cn °

Oral cavity and

pharynx 1.41 (1.29-1.52)

0.88 (0.81-0.95)

Colorectal 1.24 (1.19-1.28) 0.92 (0.89-0.95)

Lung and bronchus 1.26 (1.22-1.30) 0.79 (0.77-0.82)

Melanoma of the

. 0.56 (0.52-0.61)
skin

0.84 (0.80-0.89)

Prostate 0.78 (0.76-0.81) 0.71 (0.69-0.74)

Specifically, the positive associations between poverty rate
and oral, colorectal, and lung cancers are all reversed.

The disclosure-risk analysis reveals 1833 census tracts
(2.8% of the nationwide total) that would be identifiable in
combination with knowledge of county. This includes 205
census tracts which are coterminous with counties; if these
are excluded, then the number is 1,628 (2.5%). Given that
census tracts are roughly equal in population, this implies
that the fraction of cancer cases with an identifiable census
tract would also be around 2.5%. However, this subset of
census tracts includes many with younger populations at
lower risk for cancer, such as universities, Indian reser-
vations, and military bases (2 of the unique tracts in St.
Lawrence County describe university campuses). Thus, the
total fraction of cancer cases impacted nationally is likely
well below 2.5%; in New York State, it is under 0.3%. There
are no census tracts that would be identifiable in combina-
tion with knowledge of state. Every state has at least 2
census tracts in each of the poverty rate categories.

Discussion

Cancer sites with rates that are elevated among
patients residing in census tracts with the highest poverty
rates include many associated with smoking (head and
neck, stomach, colorectal, liver, lung, female reproductive
sites),'® alcohol consumption (head and neck, colorectal,
liver),”” and sexually transmitted viruses (cervix, head and
neck, anogenital, Kaposi’'s sarcoma).® However, not all
such sites show statistically significant elevations or even
elevations, as with bladder cancer, which is associated
with smoking but also with independent occupational and
lifestyle factors.”” Sites that are elevated among residents
of the lowest-poverty census are less easy to summarize in
terms of shared risk factors, but tend to be characterized
by extremely high relative survival, as with breast, thyroid,
prostate, and melanoma,” suggesting a role of better access
to health care for this group. The association between the
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cranial nerves/other nervous system category and poverty
has not been widely identified in the literature, if at all.

But rather than attempt to interpret each of these
findings, the main point is simply to illustrate that there
are strong associations between socioeconomic status and
cancer that exist for many cancer sites, and these are often
uncontrolled for or insufficiently controlled for in analyses.
When analyzed at the county scale, these relationships can
be highly distorted, even reversing the direction of asso-
ciation, as seen for several sites in Table 2. This is a direct
consequence of the severe misclassification of poverty that
occurs when areas as large and diverse as Manhattan and
Brooklyn and the 2 counties comprising Long Island are
each classified with a single poverty value. Manhattan, in
particular, is counted in the highest-poverty category even
though it includes neighborhoods among the wealthiest in
the world.

The proposed mechanism for making this data avail-
able to researchers is through the CINA (Cancer in North
America) Deluxe Analytic File.” This file consists of data
from 1995 onward from registries which met specific quality
standards for each year of data included. To gain access to
this file, researchers must submit an application to NAACCR
which goes through a review and approval process.
Individual registries then grant access to their own data on
a project-specific basis. Based on past experience, a large
majority of eligible registries consent to most projects. In the
case of the census tract poverty indicator, initial participation
may be below average because of inadequate geocoding, but
a recent analysis by Singh et al finds such states to be in the
minority.> Geocoding has become dramatically easier and
less expensive in recent years, and more and more states are
geocoding their cases on a routine basis.”

Restricting the simultaneous availability of county and
the census tract poverty indicator on this file will minimize
disclosure risk by making it impossible to identify the
exact census tract for any cancer case. While Howe et al
have proposed an acceptable threshold up to 5% record
uniqueness in public-use data files,* in practice there is little
tolerance for any record uniqueness when small geographic
units are involved.

Census tract poverty indicator values assigned to
2004-2008 cases will be based on poverty rates from the
2000 census, but in future years will be based on an exact
temporal match. Beginning in the winter of 2010-2011, the
US Census Bureau’s American Community Survey will
begin annual releases of poverty rates by census tract aver-
aged over a 5-year period which will correspond with the
most recent 5 years of cancer data. This means that analysis
of 2005-2009 cancer data will make use of poverty rates for
2005-2009, and so on. This added temporal precision will
make this data item even more useful.

In summary, the census tract poverty indicator vari-
able being introduced in the NAACCR'’s 2010 Call for Data
has the promise of becoming a standard item in the cancer
epidemiologist’s tool kit, promising a better understanding
of the relationship between local socioeconomic conditions
and cancer incidence and mortality. Moreover, it will permit
better control of confounding in etiologic studies generally.
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The application provided here using New York State data
was intended as a quick and coarse demonstration of its
utility. Future researchers will be able to enhance these
results through the inclusion of additional registries, race
and ethnic groups, confounding variables, and time periods.
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Original Article

Economic Assessment of Central Cancer Registry
Operations, Part I1I: Results from 5 Programs

Florence Tangka, PhD?; Sujha Subramanian, PhD"; Maggie Cole Beebe, PhD?; Diana Trebino, BA?; Frances Michaud, CTR?

Abstract: In this article, we report results from the cost analysis of 5 central cancer registries funded by the National
Program of Cancer Registries (NPCR). To estimate the true economic costs of operating a cancer registry, we used a cost-
assessment tool (CAT) to collect data on all registry activities, not just those funded by the NPCR. Data were collected on
actual, rather than budgeted, expenditures, including personnel, consultants, information technology (IT) support, and
other factors influencing costs. Factors that can affect registry costs include the amount of consolidation from abstract to
incident cases, the method of data reporting, the number of edits that must be performed manually versus electronically,
and the amount of interstate data exchange required of a registry. Expenditures were allocated to specific surveillance and
data enhancement and analysis activities. Our study confirmed that cost per case varies across registry activities. The cost
of surveillance activities per case ranges from $24.79 to $95.78 while the cost of data enhancement and analysis registry
activities per reported cancer case ranges from $2.91 to $9.32. Total cost per reported cancer case also varies, ranging from
$30 to slightly more than $100, with a median of $45.84. Further research using data from all NPCR-funded registries is
required to assess reasons for this variation. Information gained from such an assessment will improve efficiency in registry

operations and provide data to better quantify the funding requirements for expanding registry activities.

Key words: economics, cost, cancer registry

Introduction

Cancer causes more deaths among the nonelderly than

any other disease, and 1 in every 4 deaths in the United
States is caused by cancer. In 2006, 1,370,095 people were
diagnosed with invasive cancer in the United States, and
559,880 people died as a result of their cancers.! The burden
of cancer is also economic: Direct health care expenditures
and lost productivity were estimated at $219 billion in 2007.2
In 1992, the Centers for Disease Control and
Prevention (CDC) established the National Program of
Cancer Registries (NPCR) to collect complete, timely, and
accurate population-based cancer incidence data. Currently,
NPCR supports central cancer registries in 45 states, the
District of Columbia, Puerto Rico, and the Pacific Island
Jurisdictions. NPCR-funded cancer registries are required
to collect and report information on all state residents diag-
nosed or treated with in situ or invasive cancer. The data
provided by these NPCR-funded registries and by the regis-
tries funded by the National Cancer Institute’s Surveillance,
Epidemiology and End Results (SEER) Program provide
national data to assess cancer trends, evaluate the impact of
cancer prevention and control efforts, conduct research, and
guide response to suspected increases in cancer occurrence.
During fiscal year 2009, NPCR received approxi-
mately $46 million in a Congressional appropriation to help
support cancer registries. Although NPCR has received
Congressional funding since 1994, no comprehensive study
of the economic costs incurred by the NPCR has been
conducted. One previous study analyzed state variations

in average cost per case reported by NPCR registries using
federal funding sources, but that study did not include other
sources of funding.® Consequently, the true cost of operating
cancer registries is unknown. One of the strategic priori-
ties of NPCR is to collect cost data and conduct economic
analysis and evaluation of the program. A comprehensive
economic assessment of the costs and cost-effectiveness
of the registry operations will provide both CDC and the
registries with better tools to improve efficiency and make
resource allocation decisions meeting program priorities.*
CDC initiated an economic analysis in 2005 to estimate the
costs of cancer registry operations, evaluate factors affecting
costs, identify costs of surveillance and data enhancement
and analysis activities, assess the registries” cost-effective-
ness, and develop a resource allocation tool.

In Part I of the Economic Assessment of Cancer Registry
Operations, we presented methods and a framework to
guide the economic evaluation of central cancer registry
operations.> We used both quantitative and qualitative
information collected from central cancer registries funded
by the NPCR to develop the framework. Several factors
were identified that can influence the costs of registry
operations: size of the geographic area served, quality of
the hospital-based registries, setting of the registry, local
cost of living, presence of rural areas, years in operation,
volume of cases, complexity of out-of-state case ascertain-
ment, extent of consolidation of records to cases, and types
of data enhancement and analysis activities performed. In
addition, we reported that both costs and cost-effectiveness
of registries may be influenced by a range of factors at the
state level and at each central cancer registry.

“Economic Assessment of Central Cancer Registry Operations, Part Ill: Results from 5 Programs”

2Centers for Disease Control and Prevention, Division of Cancer Prevention and Control. "RTI International, Waltham, MA.
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In Part II, we described the development and testing of
the Cost Assessment Tool (CAT) that is being used to collect
data from NPCR-funded cancer registries.® Incorporating
findings from 4 site visits (these 4 central cancer registries
were not included in the pilot data collection reported in this
study) with well-established methods for collecting cost data
for health care program evaluation, we developed a Microsoft
Excel-based tool.” The CAT consisted of several modules
designed to collect data to estimate costs for the program,
rather than for a specific funder. To estimate the true economic
costs of operating a central cancer registry, we collected data
on in-kind contributions (both labor and non-labor) and on
direct financial support. We found that most registries were
able to provide detailed data needed to assign costs to specific
activities performed by the registries. Registries faced chal-
lenges that included lack of continuity due to staff turnover
and complicated structures of decentralized programs that
require data collection from multiple entities.

The objective of the present study is to report on the
analysis of the economic data collected from 5 NPCR-funded
programs that were among those involved in pilot testing
the CAT. These data provide preliminary information
on the distribution and types of costs incurred by central
cancer registries. Since this study only reports results from 5
selected registries, the generalizability of these findings will
be assessed in the near future using cost data collected from
all NPCR-funded registries as part of the ongoing compre-
hensive economic evaluation of the NPCR.

Methods

The CAT includes questionnaires, definitions, and
automated data checks based on well-established methods
for collecting cost data for health care program evaluation.®
The CAT was designed to collect information for all registry
activities, not just those related to or funded by the NPCR.
This comprehensive approach allowed us to measure the
true costs associated with operating a registry.’ The objec-
tive of the CAT is to collect activity-based cost data."” Data
were collected for fiscal year 2005 (July 1, 2004 to June 30,
2005). The cost data reported here are from 5 registries from
which we collected data during the pilot testing of the CAT.
We have previously reported information on all registries
involved in the pilot testing.® These pilot study registries
were selected by using a systematic approach to ensure
diversity of organizational structure, geographic location,
and size and to be representative of NPCR-funded central
cancer registries nationally. All 5 registries have been in
operation for more than 10 years and therefore the focus
of this study was to determine ongoing costs rather than
start-up costs.

The information collected by the CAT consists of a set
of standardized cost data elements developed to ensure the
collection of consistent and complete information on annual
expenditures; in-kind contributions; personnel activities and
expenditures; consultant expenditures; costs associated with
hardware, IT support, software, and other materials; admin-
istrative costs; and factors affecting costs and effectiveness.
These data items are minimally necessary to evaluate the
cost-effectiveness of the central cancer registries.
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Registries were given a detailed user’s guide that
provided instructions and definitions for reporting the
required data. In the CAT, registries reported resources
spent and costs associated with each surveillance and
data enhancement and analysis activity performed. Using
this information, we allocated program costs to NPCR
surveillance and data enhancement and analysis activi-
ties. Surveillance activities include management, training
for registry staff, training provided by registry staff, IT
support, data collection/abstraction, database manage-
ment, case ascertainment, death certificate clearance,
administration, quality assurance and improvement, devel-
oping analytic files, analyzing data/reports, electronic
case reporting, sharing cases, automated case finding, and
fulfillment of reporting requirements (listed as “CDC/
NAACCR reporting requirements” in Figure 4) to CDC
and North American Association Central Cancer Registries
(NAACCR). Data enhancement and analysis activities
include geocoding cancer case, linking with state/national
data, implementing a cancer inquiry response system,
research studies and advanced analysis using registry data,
publication of research studies using registry data, and
active follow-up.

Detailed assessment of these activity-based costs was
performed, and summary statistics were generated for costs
associated with each NPCR activity. We report the costs
associated with surveillance activities and data enhance-
ment and analysis activities separately. Total costs and
costs for the individual surveillance activities and data
enhancement and analysis activities, as applicable, are
compared among the registries. We developed histograms
to compare the distribution of costs across the activities for
each registry. We also generated cost per case reported by
dividing the total or activity-based costs by the total number
of cancer cases reported. For values summarized across
the 5 cancer registries, we report the median to take into
account variation across the registries. Although fiscal year
2005 was used for costs, cancer cases diagnosed during 2003
were used to calculate cost per case reported to reflect the
2-year delay in processing and reporting cancer cases.

Results
Figure 1 shows the distribution of registry costs across
budget categories.

Figure 1. Distribution of costs for 5 NPCR*-funded pilot cancer
registries by budget category as reported using the cost-assessment tool.
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Source: Centers for Disease Control and Prevention and RTI International
*National Program of Cancer Registries
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Analysis of registry cost data averaged over the 5 pilot
registries shows that 62.7% of total registry costs is allocated
to personnel, 16.5% to consultants, and 2.3% to hardware and
IT support. Two percent of registry expenditures are allocated
to software licensing costs, 2.2% to travel and conferences, and
14.3% to administrative costs and other materials.

Figure 2 presents total registry costs and the distribu-
tion of costs between surveillance and data enhancement and
analysis activities for each of the 5 pilot registries.

Figure 2. Distribution of costs for 5 NPCR*-funded pilot cancer
registries’ surveillance activities and data enhancement and
analysis activities as reported using the cost-assessment tool.
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This figure presents both the dollar amount expended by
each registry and the percentage distribution of surveillance
and data enhancement and analysis activities. Registry costs
vary widely, as does the portion spent on surveillance vs data
enhancement and analysis activities (Figure 2). Total spending
among the 5 registries ranges from $307,154 to $2,880,172
with a median of $906,237. Median spending on surveillance

activities across the 5 pilot registries is $859,208 with a range
of $252,313 to $2,380,026. Surveillance activities represent a
median of 88.5% of total registry costs and range from 82.1%
to 94.8% of registry costs. Median spending for data enhance-
ment and analysis activities is $54,841 with a range of $47,029
to $500,146. Data enhancement and analysis activities represent
a median of 11.5% of total registry costs and range from 5.2% to
17.9% of all registry costs.

Figure 3 displays the distribution of costs per cancer case
reported for surveillance and data enhancement and analysis
activities for each of the 5 pilot registries. The cost of surveil-
lance activities per case reported ranges from $24.79 to $95.78.
The cost of data enhancement and analysis registry activities per
cancer case reported ranges from $2.91 to $9.32. Total cost per
cancer case reported varies, ranging from $30 to just over $100.

Figure 3. Cost per cancer case for surveillance activities and data
enhancement and analysis activities as reported by 5 NPCR*-
funded pilot cancer registries using the cost-assessment tool.
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Figure 4. Median cost per cancer case by registry activity for surveillance and selected data enhancement and analysis activities as
reported by 5 NPCR*-funded pilot cancer registries by using the cost-assessment tool.
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Electronic case reporting
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$2.72[0.00-4.91]

$2.67[1.28-3.22]

$2.11[0.00-6.17]

$2.10[1.19-5.24]

$1.24[0.18-2.01]
$1.23[0.72 -8.08]
$0.00[0.50-2.85]
$0.75[0.35 -6.35]
$0.52[0.00-2.70]
$0.30[0.00 -1.87]
$0.27[0.12 -2.86]
$0.24[0.19 -1.97]
$0.14[0.00 -0.77]
$0.12[0.00-1.41]

$0.00 [0.00-5.07]
$0.00[0.00-0.22]

$0.00

$2.00

$4.00 $6.00 $8.00

Median Cost per Cancer Case Reported

Source: Centers for Disease Control and Prevention and RTI International
*NPCR, National Program of Cancer Registries
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The median cost of each surveillance and selected data
enhancement and analysis activities per cancer case reported
is shown in Figure 4. The most expensive activities were case
ascertainment, database management, program management,
and quality assurance and improvement, which incurred the
median costs of $6.74, $6.00, $4.67, and $4.49, respectively. The
range of these costs varied widely among the registries.

Discussion

Personnel costs are by far the largest budget category.
Although the percentage distribution varies, the majority of
total costs are spent on surveillance registry activities across
all 5 registries; data enhancement and analysis activities
represent a smaller share. Similarly, the cost per cancer case
reported varies greatly among registries, with surveillance
activities representing most of the cost.

This pilot provided an in-depth look at the true costs
of operating a cancer registry, but the study has limitations.
First, as is characteristic of pilot studies, our sample is small
(only 5 registries were able to report all data). Although the
pilot registries were chosen systematically to be representa-
tive of central cancer registries nationwide, the findings
from this study may not be generalizability to all registries.
A second limitation arises because registries report data
retrospectively, and the potential for recall error makes
the reliability of retrospective data uncertain. Reliability is
a particular concern when measuring the amount of time
registry personnel spend on various activities. A third issue
arises from the regional diversity of registries. This study
utilizes raw data, which may account for some portion of
the differences in costs among registries. We plan to adjust
future data by using the Consumer Price Index to eliminate
regional variation in costs. Fourth, costs by activity may
vary annually, and annual variability limits the value of 1
year of data. Finally, when calculating cost per cancer case
reported, we used cancer cases diagnosed in 2003 due to
a lag in reporting cancer cases, along with fiscal year 2005
cost data.

Several of these noted limitations are being addressed
in ongoing work. We have recently begun to collect 3 years
of cost data (program years 2009, 2010, and 2011) from
NPCR-funded registries in 45 states and the District of
Columbia. Based on findings from the pilot study, the CAT
is now Web-based to minimize the burden to registries.
Analyzing data from all 46 NPCR-funded registries will
allow us to better understand the sources of variation in
registry costs and clarify the generalizability of the findings
from the present 5-registry study. Three years of data will
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identify annual variation in activity-based costs and permit
us to study factors affecting costs and effectiveness of
registry operations. Variability in the costs across registries
could be due to several reasons, including the size of area
served by the registry, total number of cases processed,
and the use of electronic reporting. Adjusting this raw
data for regional cost differences will further isolate factors
affecting registry costs. Outcomes from this ongoing work,
which build on the findings presented here, will provide
information and tools that allow both CDC and registries
to improve efficiency and meet program priorities through
better resource allocation decisions.
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Original Article

Analysis of Histiocytosis Deaths in the US and
Recommendations for Incidence Tracking

Shilpa Jain, MD, MPH?; Norma Kanarek, MPH, PhD"; Robert . Arceci, MD, PhD<

Abstract: Objective: We determined the frequency of deaths associated with histiocytosis in the United States (US) for
which incidence data are lacking and could be potentially important in understanding outcomes for patients with these
disorders. Methods: National death data collected by the US Vital Statistics Reporting System and aggregated using won-
der.cdc.gov were analyzed for underlying cause of death due to malignant histiocytosis (MH), Langerhans cell histiocyto-
sis (LCH) and Letterer-Siwe disease (LS, a form of LCH) for 3 periods: 1979-1988, 1989-1998, and 1999-2006. To capture
histiocytosis, International Classification of Diseases (ICD)-9 codes 202.3, 202.5, and 277.8 and ICD-10 codes C96.1, C96.0,
and D76.0-76.1 were used. Deaths were calculated for US residents stratified according to sex, race, region, and age. Other
listed contributing causes of death with a histiocytosis diagnosis were also examined. Results: A total of 2,416 deaths
primarily due to histiocytosis as underlying cause occurred between 1979 and 2006. On comparison of the underlying
and contributory cause for the period 1999-2006, histiocytosis mentioned on the death certificate as a contributory cause
(N=562) occurs nearly as often as does underlying cause alone (N=648). The age-adjusted (year 2000) death rate was high-
est for MH (2.62 deaths per 10 million, 95% CI: 2.40-2.83) and for LCH and LS disease (2.17, 95% CI: 1.98-2.36) during the
period 1979-1988. Death rates of each type of histiocytosis dropped significantly from 1979 to 1988 to 1999-2006 (p-value
<0.0001). Distribution of the conditions showed the majority of deaths were due to LCH and LS (67%) across all time
periods. LCH/LS was significantly more common in persons younger than 5 years of age irrespective of gender (p-value
<0.0001) whereas death rates from MH were significantly greater in ages >54 years (p-value <0.00001). There were more
MH deaths among males than females whereas no gender differences were seen for LCH/LS. Conclusions/Discussion:
Death due to histiocytosis or histiocytosis-related causes is a rare event that is trackable in the US by person, place and time
characteristics. However, a population-based, disease incidence registry has begun to accurately ascertain incidence cases,
which will facilitate study of these conditions.

Key words: Histiocytosis, Langerhans cell histiocytosis, Malignant histiocytosis, Hand-Schiiller-Christian disease, Letterer-

Siwe disease, mortality, disease registries, United States

Introduction

Langerhans cell histiocytosis (LCH), formerly known as
histiocytosis X, is a rare proliferative disorder characterized
by accumulation of clonal, functionally and phenotypically
immature, CDla+ Langerhans cells along with immunore-
active cell types, including eosinophils (giving rise to the
term eosinophilic granuloma), neutrophils, macrophages
and lymphocytes."* Organ involvement by LCH may vary
from localized, single-system disease, which has an excel-
lent prognosis, to multisystem disease with target organ
dysfunction, which is associated with a significantly poorer
outcome.**® A definitive diagnosis is made based on the
characteristic pathological and immunohistochemical find-
ings from an involved tissue biopsy.?

The etiology and pathogenesis of LCH remain largely
unknown."? There have been no definitive associations
of LCH in terms of associated viruses, seasonal varia-
tion, geographic clustering or racial clustering,** making a
conventional infectious etiology unlikely. No conclusive
association has been identified to date with any environ-
mental toxin®® with the exception of cigarette smoking

associated with the development of isolated pulmonary
disease.™® A genetic predisposition is suggested by the high
concordance observed in identical twins, presentation at
an earlier age, and the report of some instances of familial
clustering of LCH." Through retrospective reviews of the
literature and data obtained from registries, a higher associ-
ation than would be expected by chance has been observed
for LCH with various malignancies,””*® including acute
lymphoblastic leukemia (ALL, especially T-lineage), acute
myelogenous leukemia (AML), myelodysplastic syndrome
(MDS), Hodgkin lymphoma, non-Hodgkin lymphoma as
well as a variety of solid tumors. When LCH occurs in
patients with leukemia, it is usually observed following
treatment for ALL, while AML has more frequently been
reported following treatment for LCH, possibly as a
secondary AML as a consequence of LCH-directed treat-
ment. The LCH dendritic cells have also been shown to
have decreased telomere lengths, similar to that observed in
various preneoplastic and some neoplastic disorders such
as MDS."” Other investigators have reported the presence of
characteristic mutations in the BRAF1 gene in about half of
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cases studied, strongly pointing toward a genetic etiology
for those cases of LCH.* Mortality for single system and
multisystem LCH without risk organ involvement (liver,
lungs, hematopoietic system, spleen) is <10%, whereas
risk organ involvement and dysfunction along with a poor
response to initial treatment has been reported to be as high
as 80%.”

In 1987, the Histiocyte Society grouped these disorders
into 3 major classes.?! Class I, termed LCH, included diseases
that had been referred to historically as eosinophilic granu-
loma, Hand-Schiiller-Christian disease, and Letterer-Siwe
(LS) disease. Class II was termed non-LCH, with the major
disorders being infection associated and inherited forms of
hemophagocytic lymphohistiocytoses, but also including
Rosai-Dorfman disease and Erdheim-Chester disease. Class
III, termed malignant histiocytosis (MH), included disor-
derssuch as monocytic leukemia, true histiocytic lymphoma
and the very rare malignant tumors of dendritic cells
and macrophages. Based on further understanding of the
pathogenesis of these disorders, a more recent classification
schema is based on the type of cell believed to be primarily
involved in the disease process: 1) dendritic cell-related,
2) macrophage related, and 3) malignant disorders of the
mononuclear phagocytic system.?

To date, the annual incidence of LCH in the general
population has been reported to be between 2 to 9 cases per
million people based on several studies conducted outside
the United States (US)."** Males are more frequently diag-
nosed than females (male to female ratio: 1.2-2:1).1#2%% Most
cases of LCH have been reported in children under the age
of 15 years, with variable incidence figures ranging from
2.2 to 9 cases per million per year, and a peak incidence
between 1 and 3 years of age.®***» However, it is evident
that this disease can occur at any age* and has been reported
to occur in adults as well. It is probably under-reported and
under-diagnosed in both children and adults because of the
varied clinical presentation and multi-specialty involve-
ment in patient care. Thus, the true incidence of the disease
may be higher than reported.

The aims of this study were to estimate the overall and
age- and gender-specific death rates of histiocytic disorders
in the US from 1979-2006, as well as to assess their distribu-
tion by US region and population race.

Methods

Deaths associated with histiocytosis occurring in the
US in 1979-1988, 1989-1998, and 1999-2006 were obtained
from the US Vital Statistics Reporting System (Centers
for Disease Control and Prevention).**-* Compilation of
numbers, rates, and confidence intervals was accomplished
at wonder.cdc.gov. Histiocytosis was categorized as either:
1) MH, or 2) LS Disease and LCH. We combined LS with
LCH as both are classified as LCH. Underlying cause of
death due to MH or LS/LCH was determined according to
the International Classification of Diseases (ICD)-9* codes
202.3, and 202.5 and 277.8 respectively for the period 1979-
1998.3* CDC (Centers for Disease Control and Prevention)
WONDER (Wide-Ranging Online Data for Epidemiologic
Research) does not provide ICD-9 codes to the second
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decimal place, which means that some non-histiocytosis
disorders may have been included in the aggregation of
Langerhans cell histiocytosis through the use of 277.8
rather than 277.89, which replaced the older 4-digit code in
2004.%4234 Underlying cause of death information for years
1999-2006%* was obtained and coded under ICD version
10% codes: C96.0, and C96.1 and D76.0. We examined histio-
cytosis as a contributory cause of death, which was reported
in the 1999-2004 and 2005-2006 multiple cause of death
wonder.cdc.gov database by the National Center for Health
Statistics (NCHS).**> Up to 20 contributory causes of death
may be reported on Part II of the death certificate.®

Age-adjusted (year 2000 standard) death rates were
calculated by sex, race, region, age, and calendar year strata
using CDC WONDER.¥” Most confidence intervals (95%)
were obtained through wonder.cdc.gov.** When they were
not provided, they were calculated using the NCHS recom-
mended formula.¥” NCHS denotes rates unreliable when the
number of deaths is fewer than 20. Initial age groups were
determined by NCHS and reported in 11 categories (<1, 1-4,
5-14, 15-24, 25-34, 35-44, 45-54, 55-64, 65-74, 75-84, and
85+ years). After examining the 11 age-specific histiocytosis
rates, we further aggregated the groups into <5, 5-54, and
55+ years of age. This grouping was based on the observa-
tion that the youngest and the oldest individuals had the
highest death rates that statistically exceeded those between
ages 5-54 years. Two deaths were excluded from age-
adjusted rates because age was reported as unknown. Race
was reported on the death certificate according to NCHS
conventions and categorized as whites, blacks, Asians
(includes Pacific Islanders), and other (American Indians,
Native Americans, Hawaiian, Samoan, and Guamanian).
Hispanic origin has been reported on death certificates since
1978 by some states and during the period 1997-2006 all
states have added this information to the death certificate.”
While data completeness improved during the period of
1997-2006, complete ethnicity reporting is lacking over the
entire period. Thus, we did not report ethnicity in this anal-
ysis. NCHS geographical definitions of Northeast, Midwest,
South and West US provided at wonder.cdc.gov were used
to characterize region.

We examined histiocytosis as a contributory cause of
death by age (<1, 1-4, 5-54, and 55-84 years) in the period
1999-2006 from data available in the online database.®*
Contributory causes of death associated with histiocytosis
were aggregated using the NCHS 113 major cause of death
categories.

We performed chi-square tests to examine the indepen-
dence of population characteristics, the signed rank sum to
test for trend, and Spearman’s correlation for similar but
nonmonotonic patterns between MH and LCH by age.*® We
considered a p-value of 0.05 or less to be statistically signifi-
cant and thus show 95% confidence intervals (CI).

Results
Death due to histiocytosis in the US is a rare event.
In the 28-year period studied, deaths due to histiocytosis
as a primary, underlying cause of death numbered 2,416 or
about 82 deaths per year (Table 1).
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Table 1. Distribution of histiocytosis as underlying cause of death by selected characteristics: United States, 1979-2006.

Malignant Histiocytosis Langerhans Cell Histiocytosis and Letterer-Siwe Disease
1979-1988 | 1989-1998 | 1999-2006 | 1979-2006 | 1979-1988 | 1989-1998 | 1999-2006 | 1979-2006
Characteristics N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%) p Value
TOTAL 588 143 62 793 512 525 586 1623
Sex ns** ns** ns***
Male 341 (58.0) 83 (58.0) 42 (67.7) 466 (58.8) | 264 (51.6) | 262 (49.9) | 326 (55.6) | 852 (52.5)
Female 247 (42.0) 60 (42.0) 20(33.3) 327 (41.2) | 248 (48.4) | 263 (50.1) | 260 (44.4) | 771 (47.5)
Race ns** ns** ns**
Whites 501 (85.2) | 118 (82.5) 52 (83.9) 671 (84.6) | 429 (83.8) | 436(83.0) | 467 (79.7) | 1332 (82.1)
Blacks 66 (11.2) 18 (12.6) 8(12.9) 92 (11.6) 68 (13.3) 63 (12.0) 83 (14.2) 214 (13.2)
Other Races 21 (3.6) 7 (4.9) 2(3.2) 30 (3.8) 15(2.9) 26 (5.0) 36 (6.1) 77 (4.7)
Region* ns** ns** p=0.02
Northeast 121 (20.6) 8(19.6) 7 (11.3) 156 (19.7) | 100 (19.5) 72 (13.7) 95 (16.2) 267 (16.5)
Midwest 152 (25.9) 40 (28.0) 21 (33.9) 213 (26.9) | 124 (24.2) | 140(26.7) | 134 (22.9) | 398 (24.5)
South 178 (30.3) 9(27.3) 23 (37.1) 240 (30.3) | 187 (36.5) | 181 (34.5) | 219(37.4) | 587 (36.2)
West 137 (23.3) 6(25.2) 11(17.7) 184 (23.2) | 101 (19.7) | 132 (25.1) | 138(23.5) | 371 (22.9)
Age p<0.0001 p<0.0001 | p<0.0001
Under 1 year 11(1.9) 4(2.8) 6(9.7) 21 (2.6) 89 (17.4) 105 (20.0) | 100 (17.1) | 294 (18.1)
1-4 years 23 (3.9 11(7.7) 6(9.7) 40 (5.0) 129 (25.2) | 142 (27.0) | 124 (21.2) | 395 (24.3)
5-9 years 11 (1.9) 2(1.4) 1(1.6) 14 (1.8) 20 (3.9) 27 (5.1) 10 (1.7) 57 (3.5)
10-14 years 21 (3.6) 3(2.1) 0 (0) 24 (3.0) 14 (2.7) 6 (1.1) 24 (4.1) 44 (2.7)
15-24 years 43 (7.3) 7 (4.9) 2(3.2) 52 (6.6) 27 (5.3) 21 (4.0) 40 (6.8) 88 (5.4)
25-34 years 45 (7.7) 10 (7.0) 3 (4.8) 58 (7.3) 31(6.1) 24 (4.6) 29 (4.9) 84 (5.2)
35-44 years 49 (8.3) 13 (9.1) 6 (9.7) 68 (8.6) 37 (7.2) 40 (7.6) 38 (6.5) 115 (7.1)
45-54 years 7 (9.7) 7 (4.9) 4 (6.5) 68 (8.6) 32 (6.3) 35(6.7) 53 (9.0) 120 (7.4)
55-64 years 115 (19.6) 8(12.6) 7 (11.3) 140 (17.7) 45 (8.8) 36 (6.9) 69 (11.8) 150 (9.2)
65-74 years 116 (19.7) 5(24.5) 11(17.7) 162 (20.4) 48 (9.4) 43 (8.2) 50 (8.5) 141 (8.7)
75-84 years 79 (13.4) 7 (18.9) 11(17.7) 117 (14.8) 31 (6.1) 31(5.9) 36 (6.1) 98 (6.0)
85+ years 18 (3.1) 6 (4.2) 5(8.1) 9(3.7) 9(1.8) 14 (2.7) 13 (2.2) 36(2.2)
Unstated 0 (0) 0 (0) 0 (0) 0 (0) 0(0) 1(0.2) 0(0) 1(0.1)

*Northeast region includes CT, ME, MA, NH, NJ, NY, PA, RI, and VT; Midwest region includes IL, IN, IA, KS, MI, MN, MO, NE, ND, OH, SD, and WI;
South region includes AL, AR, DE, DC, FL, GA, KY, LA, MD, MS, NC, OK, SC, TN, TX, VA, and WV; and West region includes AK, AZ, CA, CO, HI, ID,
MT, NV, NM, OR, UT, WA, and WY. **Chi-square tests independence of time periods and individual characteristics. ***Chi-square tests independence
of all MH and all LCH/LS and individual characteristics.

The distribution of deaths from the 3 conditions showed
the majority to be LCH with 1593 (66%), and the remainder
being LS with 30 (1%) and MH with 793 (33%). We exam-
ined additional person, place and time characteristics of
histiocytosis as underlying cause of death in the US (Table
1). Beyond age, the examination of independence of time
period from gender, race, and region showed no statistical
significance within either the MH or the LCH/LS groups
(Table 1). However, age was significant, with increased
numbers of deaths in the oldest (55+ years) and youngest
(age <5 years) persons by disease (p-value <0.0001) in each
of the disease groups (Table 1).
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Person characteristics of race and gender did not differ
between the 2 histiocytosis disease groups. Region (p-value
= 0.02) and age (p-value <0.0001) differed significantly
between the MH and LCH/LS. Over all time periods, there
were more deaths from MH as compared to LCH/LS in
the Northeast US (19.7% vs 16.5%; chi-square df=1 = 3.83,
p-value = 0.05), while there were more deaths from LCH/
LS deaths in the South US (36.2% vs 30.3%; chi-square df=1
= 1954, p-value <0.0001). Over all time periods, there were
more MH deaths in ages older than 55 years (56.6% vs 26.1%;
chi-square df=1 = 212.0, p-value <0.0001) while more deaths
from LCH/LS were observed in ages 0-4 (42.4% vs 7.6%; chi-
square df=1 = 683.9, p-value <0.0001) (Table 1). This finding
is illustrated in Figure 1.
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Figure 1. Histiocytosis death rates by age and diagnostic groups,
United States, 1979-2006.
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Table 1 shows the number of deaths occurring in each

time period for MH and LCH/LS. MH has a decreasing
number of annual deaths per period: 1979-1988 showed
an average number of deaths per year of 58.8 (95% CI:
43.8-73.8), in 1989-1998 of 14.3 deaths per year (95% CI:
6.9-21.7), and in 1999-2006 of 7.8 deaths per year (95% CI:
2.3-13.3). Average annual number of deaths for LCH/LS
was essentially the same for the first 2 periods at 51.2 (95%
CI: 37.2-65.2) and 52.5 (95% CI: 38.1-66.7) deaths per year.

In contrast, deaths from LCH/LS for 1999-2006 were higher
at 73.3 (95% CI: 56.5-90.1) deaths per year. The observed
pattern of death rates was similar for MH and LCH/LS
when age-adjusted death rates were compared (Table 2)
across the 3 time periods.

For MH, there was a significant decrease in age-
adjusted death rates from 2.62 (95% CI: 2.40-2.83) in
1979-1988 to 0.55 (95% CI: 0.46-0.64) in 1989-1998, and
further to 0.27 (95% CI: 0.21-0.34) in 1999-2006. For LCH/
LS, the age-adjusted death rates were similar in the first
2 time periods: 2.17 (95% CI: 1.98-2.36) and 1.96 (95% CI:
1.79-2.13), 1979-1988 and 1989-1998, but significantly lower
in the most recent time period, 1999-2006 (1.45 [95% ClI:
1.29-1.60]).

Table 2 displays death rates by age groups (<5 years,

5-54 years and 55+ years) and gender for MH and LCH/

LS as an underlying cause of death. A significant decline in
age-specific death rates from MH occurred from one time
period to the next among both males and females. However,
males had significantly higher number of MH deaths
than females during every time period as seen in Table 2.
Among males, a significant decrease in MH death rates was
observed for ages 5-54 years from the period of 1979-1988
(1.75 [95% CI: 1.47-2.04]) to the period of 1989-1998 (0.28
[95% CI: 0.18-0.40]) and ages 55 years and older across all 3
time periods: 8.34 (95% CI: 7.11-9.56) to 2.08 (95% CI: 1.54-
2.75) and to 0.98 (95% CI: 0.61-1.48). A significant decrease

Table 2. Distribution of histiocytosis as underlying cause of death across age groups in males and females, 1979-1988,

1989-1998, and 1999-2006.

Malignant Histiocytosis (MH)§ Langerhans Cell Histiocytosis-Letterer-Siwe (LCH-LS) §
Number Number
Age-Specific Rate* (95% Confidence Interval) Age-Specific Rate* (95% Confidence Interval)
Age-Adjusted Rate* [95% Confidence Interval] Age-Adjusted Rate* [95% Confidence Interval]

1979-1988 1989-1998 1999-2006 1979-1988 1989-1998 1999-2006
Males 341 83 42 264 262 187

3.39 [3.02-3.77] | 0.72[0.57-0.89] | 0.40 [0.29-0.54] 2.34 [2.04-2.63] 2.03 [1.78-2.28] 1.64 [1.40-1.87]
<5 years 16 8 10 109 115 100

1.79 (1.02-2.91) | 0.80 (0.35-1.59) | 1.24 (0.59-2.28) 12.21 (9.91-14.50) | 11.57 (8.45-13.68) | 12.39 (1.00-14.82)
5-54 years | 147 26 10 85 83 54

1.75(1.47-2.04) 0.28 (0.18-0.40) | 0.12 (0.06-0.22) 1.01 (0.81-1.25) 0.88 (0.70-1.09) 0.65 (0.49-0.85)
>55 years | 178 49 22 70 64 33

8.34(7.11-9.56) 2.08 (1.54-2.75) ]0.98 (0.61-1.48) 3.28 (2.56-4.14) 2.72 (2.09-3.47) 1.47 (1.01-2.06)
Females 247 60 20 248 263 147

2.02 [1.76-2.27] | 0.42 [0.32-0.54] | 0.16 [0.10-0.25] 2.07 [1.81-2.33] 1.91 [1.68-2.15] 1.25 [1.05-1.46]
<5 years 18 7 2 109 132 58

2.11(1.25-3.34) | 0.74(0.30-1.52) | 0.26 (0.03-0.94) 12.79 (10.39-15.19)| 13.91 (11.54-16.29)| 7.52 (5.71-9.72)
5-54 years | 79 16 6 76 70 49

0.94 (0.75-1.17) | 0.17 (0.10-0.28) | 0.07 (0.03-0.16) 0.91 (0.71-1.13) 0.75 (0.58-0.95) 0.60 (0.44-0.79)
55+ years | 150 37 12 63 60 40

5.33 (4.48-6.18) | 1.20 (0.85-1.65) | 0.98 (0.22-0.75) 2.24 (1.72-2.86) 1.95 (1.49-2.51) 1.42 (1.02-1.94)
Total 588 143 62 512 525 334

2.62 [2.40-2.83] | 0.55 [0.46-0.64] | 0.27 [0.21-0.34] 2.17 [1.98-2.36] 1.96 [1.79-2.13] 1.45 [1.29-1.60]

§Chi-square calculated for time and age (MH: chi-square=2.24, LCH: chi-square=3.09, df=2) were not significant and for time and disease (chi-
square=276, df=2), p<0.0001. *Per 10 million.
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in death rates from MH occurred amongst females only in
ages 55 years and older across the 3 time periods: 5.33 (95%
CI: 4.48-6.18) to 1.20 (95% CI: 0.85-1.65) and more recently
to0 0.98 (95% CI: 0.22-0.75).

The age-adjusted LCH/LS death rates for females and
males were lower in 1999-2006 than 1979-1998: in females,
1.25 (95% CI: 1.05-1.46) vs 2.07 (95% CI: 1.81-2.33), and in
males, 1.64 (95% CI: 1.40-1.87) vs 2.34 (95% CI: 2.04-2.63)
(Table 2). A significant decline in age-specific LCH/LS
death rates occurred in males for ages 55 years and older
in 1999-2006 (1.47 [95% CIL: 1.01-2.06]) as compared to
1979-1988 (3.28 [95% CI: 2.56-4.14]) and 1989-1998 (2.72
[95% CI: 2.09-3.47]) and similarly a significant decline was
observed among females ages less than 5 years of age in
1999-2006 (7.52 [95% CI: 5.71-9.72]) as compared to 1979-
1988 (12.79 [95% CI: 10.39-15.19]) and 1989-1998 (13.91 [95%
CI: 11.54-16.29]). Declines in LCH/LS death rates appeared
to occur among males overall, but did not reach statistical
significance. Unlike MH, in which death rates in males were

significantly greater when compared to females over the
periods studied, LCH/LS death rates did not differ signifi-
cantly between males and females in each time period.

The age-adjusted MH death rate (2.62 [95% CI: 2.40-
2.83]) was statistically higher than the death rate for LCH/
LS (2.17 [95% CI: 1.98-2.36]) during 1979-1988. In contrast,
the age-adjusted MH death rate was statistically less than
the death rate for LCH/LS in the subsequent 1989-1998
(0.55 [95% CI: 0.46-0.64] vs 1.96 [95% CI: 1.79-2.13]) and
was even lower in 1999-2006 (0.27 [95% CI: 0.21-0.34] vs
1.45 [95% CI: 1.29-1.60]) time periods. This pattern of MH
relative to LCH/LS is seen across all time periods in both
males and females except in 1979-1988, when age-adjusted
death rates among females was comparable between MH
and LCH/LS.

Age-adjusted 1999-2006 death rates for any histiocy-
tosis as a contributory cause of death are presented in Table
3. On comparison of deaths from any histiocytosis listed as
underlying or contributory cause for the period 1999-2006,

Table 3. Histiocytosis* as a contributory cause of death by underlying cause of death and age groups: United States,

1999-2006.

All Ages 1-5 year 5-54 years >54 years
Underlying Causes of Death #(%) #(%) #(%) #(%)
Deaths 562(100) 207(100) 177(100) 178(100)
Rate (95% Cl)** 2.4(2.2-2.6) | 13.1(11.3-14.9)| 1.1 (0.9-12.3) 3.5 (3.0-4.0)
A00-B99 Certain infectious diseases and parasitic diseases 20(4) 9(4) 9(5) 2(1)
C00-D48 Neoplasms 103(18) 14(7) 28(16) 61(34)
D50-D89 Diseases of the blood and blood forming organs and
certain disorders involving the immune mechanism 346(62) 167(81) 106(60) 73(41)
E00-E88 Endocrine, nutritional and metabolic disorders 4(1) — 2(1) 2(1)
F01-F99 Mental and behavioral disorders 1(<1) — 1(1) —
G00-G98 Diseases of the nervous system 7(1) 3(1) 3(2) 1(1)
H00-H57 Diseases of the eye and adnexa — — — —
H60-H93 Diseases of ear and mastoid — — — —
100-199 Diseases of the circulatory system 39(7) 4(2) 13(7) 22(12)
J00-J98 Diseases of the respiratory system 23(4) — 10(6) 13(7)
K00-K92 Diseases of the digestive system 10(2) 5(2) 2(1) 3(2)
L00-L98 Diseases of the skin and subcutaneous tissue — — — —
M00-M98 Diseases of the musculoskeletal system 4(1) 3(1) 1(1) —
N00-N98 Diseases of the genitourinary system 1(<1) — — 1(1)
000-099 Pregnancy, childbirth and the puerperium — — — —
P00-P96 Certain conditions originating in the perinatal period 2(<1) 2(1) — —
Q00-Q99 Congenital malformations, deformations and
chromosomal abnormalities — — — —
R00-R99 Symptoms, signs and abnormal clinical and laboratory
findings, not elsewhere classified — — — —
V01-Y89 External causes of morbidity and mortality 2(<1) — 2(1) —

*Histiocytosis includes malignant and Langerhans cell histiocytosis, and Letterer-Siwe disease. **Rate (per 10,000,000) for all ages is age-adjusted
(year 2000); all other rates are crude, ie, age-specific. Note percentages may not total 100% due to rounding.
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it was observed that histiocytosis mentioned on the death
certificate as a contributory cause (N=562) occurred nearly
as often as an underlying cause alone (N=648). Notation
of any histiocytosis as a contributory cause was associated
with a death rate of 2.4 deaths (95% CI, 2.2-2.6) per 10
million (Table 3), which is comparable in magnitude to the
histiocytosis death rate as an underlying cause [1.82 deaths
995% ClI, 1.65-1.99]).

Contributory causes of death when any histiocytosis is
listed as underlying cause of death is presented in Table 3
for 1999-2006. For all ages, diseases of the blood and blood
forming organs and certain disorders involving immune
dysfunction predominated (62%) and as age increased (81%,
60%, and 41% for age groups <5, 5-54 and 55+) (chi-square,
df=2 = 63.9, p-value <0.0001). Cardiovascular diseases were
the next most common contributory cause and increased
with age from 7% to 34% from youngest to oldest age
group (chi-square, df=2 = 16.2, p-value <0.001). Respiratory
diseases, on the other hand, were more commonly seen
exclusively in individuals older than 5 years (chi-square,
df=1 = 13.9, p-value <0.001). Neoplasms made up 18% of
contributory deaths overall and were more common in the
55+ age group (chi-square, df=1 = 44.2, p-value <0.0001).

Discussion

This article presents for the first time the overall
death rates from histiocytosis using population-based US
death data. The death rates associated with these disorders
appear to be low (0.27-1.45 per 10 million) from the most
recent reporting period (1999-2006) with the higher death
rate associated with LCH/LS. There were more males than
females who died from MH; this finding was not observed
for LCH/LS. Most deaths from histiocytosis occurred under
5 years of age and in individuals 55 years of age and older.
Regional differences between the distribution of MH and
LCH/LS showed an excess in US South region for LCH/LS
and more MH deaths in Northeast supporting a potential
geography-related etiology or regional coding preferences
or reporting conventions.

The observed decline in MH death rates over 27
years supports the hypothesis that there is improved
understanding, diagnosis, and treatment of patients for
this group of disorders; in particular, these changes may
reflect the recognition that many of these cases actually
represent anaplastic large cell lymphoma (ALCL).* Death
rates from LCH/LS did not differ significantly until recently
(1999-2006), a time when ICD coding changed from ICD-9
to ICD-10, weakening diagnosis specificity in the avail-
able online death data. These temporal trends suggest
that, though physicians may be well aware of the diag-
nostic entity LCH/LS, our observations in cause of death
reporting demonstrate an evolving coding convention in
the Internet presentation National Vital Statistics System
surveillance data.*?

Since histiocytosis cases in this study were collected
from a national mortality registry, information may reflect
contributions from many medical specialties, thus reducing
selection or recruitment biases. Nevertheless, there are limi-
tations associated with the information obtained from the
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death certificate collection system which aggregates deaths
according to the underlying cause defined as “...the disease
or injury which initiated the train of morbid events leading
directly or indirectly to death....”* This definition excludes
other causes of death listed on the death certificate, possibly
missing the total contribution of any given cause of death.
In this study we have reported both underlying deaths asso-
ciated with histiocytosis and contributory deaths available
for 1999-2006. With this limitation in mind, future reports
of histiocytosis deaths could be reported as “histiocytosis-
related deaths” to capture any deaths with histiocytosis
reported on the death certificate and to follow the conven-
tion used for “diabetes-related” deaths.?

As of January 2010, the North American Association of
Central Cancer Registries (NAACCR) made LCH reportable
as LCH NOS (not otherwise specified) with ICD-O code
as 9751/3 with change in behavior coding from benign to
malignant.* This relatively recent addition to cancer coding
had been delayed in part because of significant controversy
over the etiology and type of disorder LCH represented,
ie, malignant or an immune dysregulation syndrome.
Current registry reporting (NCI [National Cancer Institute]-
funded SEER [Surveillance, Epidemiology and End Results
Program] and CDC-funded state registries) now includes
MH and the new category of ALCL neoplasms.* Thus, this
new national registry effort for the US begins with standard
cancer registry inclusions of these diseases that can now
be used to report the incidence of these rare conditions
(httpy//www.naaccr.org/) as a group and their component
conditions such as Letterer-Siwe disease.”> With the advent
of this more complete and representative data collection
future source for histiocytosis incidence, additional prog-
nostic information is also gained: date of diagnosis, first
course of treatment, and (when known) date of death.*

Without disease duration, it is not possible to conclude
from the death records what the incidence of these histiocytic
disorders was during the time periods studied. Nevertheless,
the results we have presented reveal potentially important
trends and differences in some characteristics of those
individuals who died from these histiocytic disorders. With
the addition of recently improved incidence reporting of
these disorders by state cancer registries (http://www.
cdc.gov/cancer/npcr/about.htm) and the existing SEER
registries (http://seer.cancer.gov/registries/), an opportu-
nity is presented where we may learn more about a cohort
of newly diagnosed individuals with a rare condition that
benefits from the larger numbers accrued at the national
level. The national US cancer registries (American College
of Surgeons,* NAACCR,* SEER,* and the National Cancer
Registries Program*’) have begun including MH and LCH
in their case collections, making incidence tracking possible.
Nevertheless, more reports of histiocytosis may be found
under other categorizations such as “reticuloendothelial
neoplasms.” Thus, increased attention paid to reporting
histiocytic conditions will begin to inform us of the total
incidence of this class of conditions. Moreover, as our
molecular understanding of current disease classifications
increases, additional demands will be made on registries to
capture characteristics beyond the usual morphology and
histology markers, especially for those classifications that
are evolving. This study of mortality is just the first step in
quantifying the health issue of histiocytosis for the US.

161



Acknowledgement
This work was in part supported by the Teresa Bogstad

Fund/The Children’s Cancer Foundation, Baltimore,
Maryland. Norma Kanarek is partly supported by the
Maryland Cigarette Restitution Fund. Robert ]. Arceci is
partly supported by an endowed King Fahd Professorship
in Pediatric Oncology.

References
Arceci RJ. The histiocytoses: The fall of the tower of Babel. Eur / Cancer.
1999;35:747-67; discussion 67-69.

2. Arceci RJ, Longley BJ, Emanuel PD. Atypical cellular disorders.
Hematology (Am Soc Hematol Educ Program). 2002;297-314.

3. Egeler RM, D’Angio GJ. Langerhans cell histiocytosis. / Pediatr.
1995:127(1):1-11.

4. Bechan GlI, Egeler RM, Arceci RJ. Biology of Langerhans cells and
Langerhans cell histiocytosis. Int Rev Cytol. 2006;254:1-43.

5. Gadner H. [The diagnosis and strategy for the therapy of Langerhans-cell
histiocytosis in childhood]. Cematol Transfuziol. 1993;38:42-55.

6. Gadner H, et al. A randomized trial of treatment for multisystem
Langerhans’ cell histiocytosis. / Pediatr. 2001;138(5):728-734.

7. Gadner H, et al. Improved outcome in multisystem Langerhans
cell histiocytosis is associated with therapy intensification. Blood.
2008;111(5):2556-2562.

8. Gadner H, et al. Treatment strategy for disseminated Langerhans
cell histiocytosis. DAL HX-83 Study Group. Med Pediatr Oncol.
1994;23(2):72-80.

9. Bhatia S, et al. Epidemiologic study of Langerhans cell histiocytosis in
children. J Pediatr. 1997;130(5):774-784.

10. Hamre M, et al. Langerhans cell histiocytosis: an exploratory epidemio-
logic study of 177 cases. Med Pediatr Oncol. 1997;28(2):92-97.

11. Jenson HB, etal. Evaluation of human herpesvirus type 8 infection in child-
hood langerhans cell histiocytosis. Am | Hematol. 2000;64(4):237-241.

12. Leahy MA, et al. Human herpes virus 6 is present in lesions of
Langerhans cell histiocytosis. / Invest Dermatol. 1993;101(5):642-645.

13. McClain K, et al. Langerhans cell histiocytosis: lack of a viral etiology.
Am | Hematol. 1994;47(1):16-20.

14. Nicholson HS, Egeler RM, Nesbit ME. The epidemiology of Langerhans
cell histiocytosis. Hematol Oncol Clin North Am. 1998;12(2):379-384.

15. Arico M, et al. Langerhans cell histiocytosis in adults. Report from
the International Registry of the Histiocyte Society. Eur J Cancer.
2003;39(16):2341-2348.

16. Arico M, et al. Familial clustering of Langerhans cell histiocytosis. Br |
Haematol. 1999;107(4):883-888.

17. Egeler RM, et al. The relation of Langerhans cell histiocytosis to acute
leukemia, lymphomas, and other solid tumors. The LCH-Malignancy
Study Group of the Histiocyte Society. Hematol Oncol Clin North Am.
1998;12(2):369-378.

18. Egeler RM, et al. Association of Langerhans cell histiocytosis with malig-
nant neoplasms. Cancer. 1993;71(3):865-873.

19. Bechan Gl, et al. Telomere length shortening in Langerhans cell histio-
cytosis. Br J Haematol. 2008;140(4):420-428.

20. Badalian-Very G, et al. Recurrent BRAF mutations in Langerhans cell
histiocytosis. Blood. 2010;116(11):1919-1923.

21.Chu T, et al. Histiocytosis syndromes in children. Lancet.
1987;2(8549):41-42.

22. Favara BE, et al. Contemporary classification of histiocytic disorders.
The WHO Committee On Histiocytic/Reticulum Cell Proliferations.
Reclassification Working Group of the Histiocyte Society. Med Pediatr
Oncol. 1997;29(3):157-166.

23. Alston RD, et al. Incidence and survival of childhood Langerhans cell
histiocytosis in Northwest England from 1954 to 1998. Pediatr Blood
Cancer. 2007;48(5):555-560.

24. Arico M. Langerhans cell histiocytosis in adults: more questions than
answers? Fur | Cancer. 2004;40(10):1467-1473.

25. Carstensen HO. The epidemiology of LCH in children in Denmark. Med
Pediatr Oncol. 1993;21:387-388.

162

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.
40.

41.

42.

43.

44,

45.

Muller J, et al. Hungarian experience with Langerhans cell histiocytosis
in childhood. Pediatr Hematol Oncol. 2006;23(2):135-142.
Guyot-Goubin A, et al. Descriptive epidemiology of childhood
Langerhans cell histiocytosis in France, 2000-2004. Pediatr Blood
Cancer. 2008;51(1):71-75.

Salotti JA, et al. Incidence and clinical features of Langerhans cell
histiocytosis in the UK and Ireland. Arch Dis Child. 2009;94(5):376-380.
Stalemark H, et al. Incidence of Langerhans cell histiocytosis in children:
a population-based study. Pediatr Blood Cancer. 2008;51(1):76-81.

Centers for Disease Control and Prevention (National Center for
Health Statistics). Compressed mortality file 1979-1998 compiled from
Compressed Mortality File CMF 1968-1998. 1979-1998, WONDER
Online Database.

Centers for Disease Control and Prevention (National Center for Health
Statistics). Multiple Cause of Death File 1999-2004 compiled from
Multiple Cause of Death File 1999-2004. 1999-2004, WONDER Online
Database.

Centers for Disease Control and Prevention (National Center for Health
Statistics). Multiple Cause of Death File 2005-2006. 2005-2006,
WONDER Online Database.

World Health Organization, ed. Manual of the International Statistical
Classification of Diseases, Injuries and Causes of Death. 9th Revision ed.
Geneva, Switzerland: World Health Organization; 1977.

World Health Organization, ed. Manual of the ICD. 10th Revision ed.
Geneva, Switzerland: World Health Organization; 1999.

Centers for Disease Control and Prevention (National Center for Health
Statistics), ed. Vital Statistics Instructions for Classifying the Underlying
Cause of Death: NCHS Instruction Manual (Part 2). Hyattsville, MD:
United States Public Health Service; 1987.

National Center for Health Statistics. United States Standard Certificate
of Death. Revised November 2003. Available at: http://www.cdc.gov/
nchs/data/dvs/DEATH11-03final-ACC.pdf. Accessed September 14,
2010.

Xu J, Kochanek KD, Sherry MA. Deaths: Final Data for 2007, in National
Vital Statistics Reports. Hyattsville, MD: Centers for Disease Control and
Prevention (National Center for Health Statistics); 2010.

Snedecor GW, Cochran WG. Statistical Methods. 6th ed. Ames, lowa:
The lowa University Press; 1967.

Schmidt D. Malignant histiocytosis. Curr Opin Hematol. 2001;8(1):1-4.

Centers for Disease Control and Prevention (National Program of Cancer
Registries). Program Contacts by Funding Status. 2010. Available at:
http://apps.nccd.cdc.gov/cancercontacts/npcr/contacts.asp. Accessed
August 13, 2010.

American College of Surgeons Commission on Cancer. Facility Oncology
Registry Data Standards (FORDS): Revised for 2010. American College
of Surgeons; May 10, 2010.

Howe HL, et al, eds. Cancer in North America, 2001-2005. Vol. 1.
Springfield, IL: NAACCR, Inc.; 2008.

Wrigley JM, Nam CB. Underlying versus multiple causes of death: Effects
on interpreting cancer mortality differentials by age, sex, and race.
Population Research and Policy Review. 1987;6:149-160.

Bernstrand C, et al. Long-term follow-up of Langerhans cell histio-
cytosis: 39 years’ experience at a single centre. Acta Paediatr.
2005;94(8):1073-1084.

National Cancer Institute. Surveillance Epidemiology and End Results.
2010. Cited September 13, 2010.

Other Sources

Multiple Cause of Death File 2005-2006. WONDER Online Database;
2005-2006. Available at: http://wonder.cdc.gov/mortSQL.html.
Accessed August 12, 2010.

Multiple Cause of Death File 1999-2004 compiled from Multiple Cause
of Death File 1999-2004. WONDER Online Database; 1999-2004.
Available at: http://wonder.cdc.gov/controller/datarequest/D43;jsession
id=B508C02F523F8446CC21105C09FF58EA. Accessed August 12, 2010.

Journal of Registry Management 2010 Volume 37 Number 4



Feature Article

Experiencing Change: The Users’ Perspective (CSv2)

Cynthia Boudreaux, LPN, CTR

As we reach a crossroads in the profession of cancer registration,
we have to stay focused on the bottom line. What is the bottom line?
It is accurate and consistent data reporting.

So, one must then ask the pressing question, “How do we assure
accuracy and consistency with so many changes?” Can we reasonably
ask this of ourselves with so many errata hitting our front door?

There are no easy answers to these burning questions, but we
do have some tactics to ease the burden of change. Cancer registrars
from across the country were surveyed this past fall and asked to give
feedback on their CSv2 experience. The results of the survey were not
surprising. We have been challenged in the registry profession and,
as usual, the registry profession has risen to the challenge. More than
67% of the respondents have been in the registry field for 11 years or
more. This speaks to the overall commitment to the profession.

While we all dance to the beat of different standard setters,
one thing is constant: our continuous efforts to produce the highest
quality data possible.

When asked specific questions on the use and understanding of
CSv2 coding instructions and schemas, the responses were also consis-
tent. Many are struggling with understanding which data elements
need to be collected and, more importantly, where to find the informa-
tion. A great resource for finding information on site-specific factors
and general instructions is through the newly established CAnswer
Forum. The link can be found at httpy//www.cancerstaging.org. One
might also want to routinely check the CSv2 Web site for updates
and helpful hints. The CSv2 Web site lists the recommendations and
requirements from each standard-setting organization.

If you have not entered the world of dual monitors, this would
be as good a time as any to join the ranks. Dual monitors are a rela-
tively inexpensive way to increase your productivity. Everyone is
charged with looking at more than one software application in order
to complete an abstract. Whether it is the abstracting software and
the electronic medical record or the CSv2 manual and inputting data
into the abstract, there must be 2 applications open. Dual monitors
ease the process of data entry when more than 1 application can be
open and available to you simultaneously.

Implementation of CSv2 has been challenging for all involved.
It is extremely important that everyone stay familiar with the
changes and errata being published. How does one accomplish
this task of staying updated? There are multiple venues to do so,
including the CSv2 Web site. The Commission on Cancer (CoC)
distributes a monthly newsletter called the CoC Flash. This news-
letter is sent out electronically through a monthly email blast.

The North American Association of Central Cancer Registries
(NAACCR) distributes information through the NAACCR Listserv.
This is also an email blast sent out to all the membership.

Finally, we can stay tuned-in through our professional organiza-
tion, the National Cancer Registrars Association (NCRA). NCRA will
periodically send emails to its membership to keep them informed of
important news, in addition to publishing The Connection, the organi-
zation’s official newsletter.

Any of these media are an efficient and effective means of
keeping oneself informed.

Beyond implementation is the reality of recording the coding
information for the purpose of completing an abstract. What if the
information is not available? What if I simply do not know where
the information is located? What if I do not know if a specific test is
being offered or performed at the facility?
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All of these questions are valid. We must be proactive, not
reactive, in our quest for data collection and data coding. Ask
the physician leaders in the facility to assist with uncovering the
answers to the previously asked questions. If the information is
not available, there are specific instructions, per CSv2 schema, on
how to address the proper coding of that field. If the information is
unfamiliar to you, it is vital to do some homework in locating the
document, if it exists, or eliminating the item if it is not performed
at the facility. In order to make some of these determinations, you
must ask others who are part of your leadership team. This will
not be a canned response, but will ultimately differ from facility to
facility. This is truly where the challenge arises. It may be necessary
to document through policy and procedures how specific items or
data fields are handled in the facility. Doing so may offer consis-
tency in coding, and can give references years from now on how
and why specific items were coded in a certain way.

Processes may also need to be developed by the facility and its
external partners to complete some data fields. It is not unreason-
able to ask the medical oncology practice to submit the consult note
on mutually treated patients to the cancer registry for completion
of the abstract. Formalizing relationships between these parties can
help in bridging gaps in data collection.

Many survey respondents shared additional comments. The
most consistent comment was that of “too much on my plate.”
Unfortunately, the reality of the situation is that it can not be avoided.
In order to report current practices in cancer care, along with main-
taining accuracy of data collection, all changes have to coincide. The
relationship between CSv2, American Joint Committee on Cancer
(AJCC) staging, and College of American Pathologists (CAP) proto-
cols forced the revision of all coding manuals. While it is definitely
not an easy transition for anyone involved, it is absolutely necessary
in order to keep pace with the advancement of the science of cancer
care. Gone are the days where HER?2 is not listed as a required
NAACCR data element. The focus of the AJCC work groups was
to look to the future and avoid the issue of missed opportunities in
the research arena. The updated version of CSv2 will be available to
the vendors by the end of the year. The updates include corrections
to coding structures within specific schemas, clarification on site-
specific factors, and a shift to uniformity among all schemas.

The user feedback elicited from the survey helped identify
areas that need immediate work, and also priorities for the future.

We did note that 96.4% of users did find Part I, Section II of the
coding instructions very helpful.

Also, an average of 90% of users found the manual easy to use
for both coding instructions and schemas. We were excited to hear
this. As a result of the survey, we better understand the areas where
clarifications and enhancements are necessary. The survey results
also provided a better understanding of areas where education is
key to providing clarity to the existing version of the manual in
order to meet our goal of consistent and accurate data collection.

While the challenge is great, there is no doubt that the registry
community will meet it head-on. In this author’s opinion, there is
no other profession where the persons involved are as dedicated to
a purpose; accurately recording information that will have a real
impact on the lives of cancer patients. We all have valid reasons
to be frustrated, but as I hear the frustrations, I also hear the
resounding voice of reason and resolution. Thus is the quest of the
registrar against the disease we record. Cancer may be a forever
changing disease, but we are a resilient species. We will prevail!
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Epi Reviews

Data Directions

Faith G. Davis, PhD

Survival data are valuable health outcome measures
providing complementary information to the more readily
available public health surveillance measures (incidence and
mortality rates) that are used in many settings, including
evaluation of screening, diagnostic and treatment programs.
Survival data support hypothesis generation by identifying
disparities that require further elucidation and are also used
to evaluate the effectiveness of individual, institutional and
population-based programmatic and intervention efforts.
Given the widespread use of survival measures, it is impor-
tant that they are readily available and accurate so that
programmatic and policy decisions are based on the best
available evidence. Since 1973, the cancer research commu-
nity in the United States has been fortunate to have survival
data available on a subset of the population through
the Surveillance, Epidemiology, and End Results (SEER)
program. There is now an effort to make these data more
widely available on a larger subset of the US population
through the National Program of Cancer Registries.

A paper published in the Fall 2010 Journal of Registry
Management' was a provocative example of how to use
modeling of existing data to understand the accuracy
of survival statistics under different data completeness
scenarios. The results have implications for data collection
priorities for the North American Association of Central
Cancer Registries (NAACCR) member registries that are
moving towards providing survival data and may also
point to cost effective ways to generate survival data within
the international surveillance community for which survival
data is less readily available. There may also be protocol
implications for the research community conducting obser-
vational cohort studies with survival as an endpoint.

To very simply cap the highlights of the results from this
detailed effort using simulated datasets, results show that as
the proportion of lost to follow-up increase in a dataset,
the mortality rates decline and/or the mortality outcome
of the group appears artifactually better. They also show
that as the number of deaths missing in a dataset increases,
the mortality rates decline and similarly the mortality rate
appears artificially better. These shifts in rates reflect known
information biases that have driven surveillance systems
to try to achieve high data collection standards for both
follow-up contacts and deaths recording. What is striking is
that with a large magnitude of lost to follow-up for cancer
outcomes (20%) about 70% of cancer sites showed a very
modest 1%-2% decrease in 5-year survival rates. Of note
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is that those cancer sites at the extremes of prognosis, high
or low, had marginal impact by these increases in lost to
follow-up. In contrast, proportional missing death informa-
tion had a larger impact on survival rates. At 10% missing
deaths the increase in observed survival was 5% or greater
for about 50% of cancer sites. Cancer sites with low survival
were affected the most. The authors conclude that when
death ascertainment is high, there are only minor differ-
ences in survival estimates with complete follow-up and
non-follow-up of live patients. In contrast, having complete
information on deaths is quite important in obtaining accu-
rate survival estimates. This result is important as cancer
registries do rely on record linkage processes to obtain death
information, making the accuracy of those datasets being
linked to increasingly important. The author promotes
NAACCR guidelines for linkages with the 2 major national
death databases (the National Death Index and the Social
Security Death Index) in an effort to standardize death
ascertainment.

It is a pleasure to see this carefully conducted method-
ological work coming from within the NAACCR programs.
For external users of the survival data generated, it will
be important to understand the methods utilized within
the different programs in order to interpret comparisons
appropriately. The authors do note that complete follow-up
of younger populations and complete death information on
increasingly mobile populations are challenges to the data
veracity. Given the emphasis on health inequities in the
United States which rely on the surveillance system to iden-
tify and monitor progress in these inequities, it would also
be useful to understand how factors such as race, income,
and geography may impact the quality of the data used to
generate those relevant survival statistics.

It is my hope that registries will further explore these
issues in their data estimation while following the recom-
mendations to utilize standard methods that will help make
the survival rate data comparable from region to region. Just
as important will be the impact of these results on the inter-
national registry community as they generate more regional
survival data, and on the accuracy and interpretation of
survival data being generated from cohort studies.

References
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Feature Article

Raising the Bar: Speaking Your Customer’s Language

Michele Webb, CTR

Not too far from my house is a local donut shop called
Scott’s Donuts. A wonderful family owns the business and
they are always so warm, friendly, and ready to offer a free
cup of coffee or a donut hole with sprinkles to “top off” your
order. I learned one day that no one in their family is actu-
ally named Scott. They picked the name for their shop from
a baby book a number of years ago. I guess they closed their
eyes, opened a page and pointed at a name and painted it
on the sign. They laughed when they told me I was the only
customer that had ever asked that question. Here’s the best
part: Since that day, we have developed a wonderful busi-
ness relationship that has given me at least an extra
10 pounds! Oh, did I forget to say they have
THE BEST donuts ever? But, I digress...

Imagine one morning I were to walk
into the shop and ask for a “cake NOS”
donut to go. Or, what if I wanted to
order my favorite donut, a maple-
glazed cruller. I could walk in the
door and ask Lilly for “a twisted,
ring-shaped, fried pastry made of
choux pastry with a light airy texture,
topped with a delicate, but generous,
amount of maple icing.” Huh? I can
only imagine what their response might
be.

Okay, goofy examples, I suppose, but
there is a fundamental lesson for cancer regis-
trars here. If you do not speak in your customer’s
language, you will lose them before you've even begun.
As a cancer registrar, you have the corner on the language
market for what applies to our business. We often speak
in “code” using acronyms and shortcuts, or use incredibly
detailed descriptions that no one else understands or wants
to hear.

Many reading this article are already speaking the
language of their customers—at least, I hope they are. But
for some, the challenge of communicating in a language
that is easily understood and well received is a daily effort.
Perhaps you are intimidated by your customers or are reluc-
tant to try something new. So, here’s a secret: If you want to
learn to speak another language, listen to it being spoken.
For example, if you want to learn how to order a French
cruller in French, go to France.
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Communicating with physicians, administrators and
peers is no different. You need to know what they want and
you need to use their language to communicate with them.
Listen, and I mean really listen, to how they talk with one
another. Then, when you communicate with them in their
language and they reject your thoughts or plans without so
much as a blink of the eye, do not be hurt, offended or put
off. It simply means that a piece of information was missing,
or the delivery was not “coded” in such a way that it elicited
a response.

The important point I want to make is that you need

to address whatever it is that is important to your
customers and do it quickly and clearly. If all
else fails and you seem to be losing ground
because of a communication issue, you
can quietly approach them and ask
them what they want to know about
cancer registry performance. Ask
them what is important, how often
they want to hear it, and how best to
communicate with them. Be willing
to accept what they say and to follow
through using their language. Your
willingness to listen to their needs and
to speak in their language is a powerful
tool that will take you far in business and
personal success.
Finally, whenever you are rethinking
how to communicate with your customers set
aside your pride and feelings. Recognize that they are
not sitting at their meticulously organized desk, with hands
folded in front of them, waiting to hear from their cancer
registrar. Remember that their schedules are as hectic, or
more, than yours. So, catch their attention. Make it worth
their while. And give them something positive to remember.

Michele is an independent consultant, speaker and trainer
and provides cancer registry services through her Web sites at
www.RegistryMindset.com and www.CancerRegistryTraining.
com. Your feedback is welcomed by email at michele@miche-
lewebb.com.
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CAnswer Forum from The Commission on Cancer

Cancer Forum: Combining Community
and Experience—Getting Started

Asa Carter, CTR; Vicki Chiappetta, RHIA, CTR; Anna Delev, CTR; Debbie Etheridge, CTR;
Donna Gress, RHIT, CTR; Lisa Landvogt, CTR

In the fall of 2010, the Commission on Cancer (CoC) offi-
cially launched the new CAnswer Forum to replace the Inquiry
and Response (I&R) System.

The CAnswer Forum is a Web-based and robust virtual
bulletin board accessible to all cancer care professionals.
The new format allows specific forums for discussion on
all relevant topics such as American Joint Committee on
Cancer (AJCC) TNM Staging, CoC Cancer Program Standards,
Collaborative Stage (CS), Facility Oncology Registry Data
Standards (FORDS), and National Cancer Data Base (NCDB)
Quality Tools.

There are multiple reasons for changing to a bulletin
board system. First, an online bulletin board will foster the
development of a community of cancer care experts who
are performing registry operations within cancer programs
every day, and who have a wealth of practical experience to
share. Second, this new interactive system allows for real-time
responses to questions from experts who can serve as mentors
to their peers. Finally, the I&R System was antiquated in both
software and process, creating delays in responding to a person
who submitted a question.

Using CAnswer Forum, the cancer care community can
post questions to a variety of forums, as well as answer
questions that others have posted, thus becoming a source
of information that is available 24 hours per day, 7 days per
week. The exception to the community-based response process
is the questions submitted to the CS forum. CS questions will
be answered by the Collaborative Staging Technical Advisory
Panel (CTAP). This panel consists of members from the CSv2
mapping team (who wrote the code structures for the schemas)
and the CSv2 education and training team (responsible for
writing the webinars and training the trainers). The team also
includes many registrars from within the registry community.

While the I&R System has been retired and is no longer
accepting new questions, the I&R data base continues to be avail-
able in a read-only format as many questions and answers remain
relevant to program operation and data collection.

If you have not taken the opportunity to register for the
new CAnswer Forum, log on now at http://cancerbulletin.facs.
org/forums and let’s get started!

Registration Tips
To become part of CAnswer Forum, you must register
and become a member (user) in the new system. Registration
is a 2-step process.

Step 1

Starting from the home page, click the “Register”
button located at the top right corner of the page.

Commission
on Cancer

ajec (©) I'

o e TN |

166

The registration page will open and you will be
prompted to fill in all the required information. Click on
“Compete Registration” at the bottom of the page and the
following message will appear:

Thank you for registering, testuser, Anemail has been dispatched to tondue@gmail.com with detalls
on how o activate your account. Click here to returm o wihere you were previously,

“fou will recese an emad m your nbox, You MUST fallow the Ink in that email before you can poston
| these forums, Until you do that, you will be told hat you do not have permission o past.

Step 2 (required for full participation in CAnswer
Forum)

At this time, please check your email as CAnswer
Forum will send a message to the email address you
provided. This email instructs you to click the link provided
to fully activate your account. Click the link just below “To
complete your registration, please visit this URL.” Missing
this step will result in an incomplete registration and
provide only limited access to the CAnswer Forum. You will
not be able to participate in either posting or responding to
questions.

Once you have successfully activated your account,
registration is complete. You are now free to move about the
new CAnswer Forum.

Resource Section
After successfully logging in, please review the
Resources sectign, located on the left side of the screen.

aftks Syrmay ane brtology Rules, the Mematoposst Cutituns ancl Rul and B0 iFoud b drcted b the Ak & S50

£ Wt 3 il 4, 2011, ook K nemtration informrution ths Ul i the Co Pl

it | detiche ¥ | G

L Resources CANSWER FORUM Scontact Us
By E-mal:
Wik 1o the CAISwer Forum i il

The Resources section provides information about the
forum categories. For example, click on “ AJCC TNM Staging”
and you will find a list of frequently asked questions, related
articles, and a link to the current staging manual.

The Resources section is where the I&R Archives is
located. Before posting a new question to a forum, you may
want to search the 1&R Archives for your answer.
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Post a New Thread (submit a question)

To post a question, you must first click on the “Forum”
button at the top of the page. A drop down list of categories
will appear. Select the best category for your question. For
example, if your question pertains to meeting a standard,
click on “Cancer Program Standards.”

CAnswes Forum
Weictme to the Cnsses Fooam.

Lsl Porst

AT TRV S1agig 12 ke o DTRACLCTAL PROSTATE CANCER
Thes - the Forus b the A1 Singng questions a

& the Forum T the o Fosemary
RO BN

Cancer Program Standards. (7 issng? -] Throads: 3 STRDAD 5@
Thes i the Forumm fir the Cancer Srogram Stendarth auestom. Pt 86 by briney
ERID, DA
Lasl Posd
Coldborative STage /18 iserg @ Theeats: 15 BHAR Y WHOTSUP GRADE 55F |
Thiss the Forum boe the Colihovstie S uestions [ O

A page will open to select a sub-forum to further cate-
gorize your question. Click on the appropriate sub-forum.
For example, if your question is about abstracting timeliness
(which is standard 3.3 in the Cancer Data Management and
Cancer Registry chapter), click on “Chapter 3.”

vrumi: Cancer Program Standands
e 5 e forum for the Cancer Progrem Ssandards questions.

wFonmToos  vAdWEYMvE wSanhFoum vl M

SubForums Lasd Post
Chapter 1 - Institutional and Programmatic Resources @ Theeads:o MNewver
Pogils: 0
O Threads: 16 STRHDARD 228
Fosts: 32 &y HeleneHTR
L2450, 0130 AM
er Data Management and Cancer Reqistry -] Threads; 3 3.3 TIMELINESS OF ABSTRACTRIC
Posts: 10 o
Tt e forum for the Cancer Progran Standinds ausstons. Chapier 3 oy dgress

prpa g ot 1o

Pl d - Flniral Uanneemnet a Thrnndes & ETRURABR 4 £

Then, click on “Post a New Thread” and a box will
open. Enter your question and click “Submit New Thread”
at the bottom of the page.

Post Mew Thread

Perue: Chigter & Carem s Marmnrt ad Carem S ok Opes s

Tage:
| |
| Separats tags usig & comema, Tou may add 29 tagis} o i fread
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Reply to a Thread (answer a question)

Locate the question you want to answer in the
sub-forum.
L2 sty bm, 102510 524 Vsl noamoae -
D i Thed detby fim 0
L Stated by Kim, 102000 0652 PH Masage Yem 7
Ragkel  jesstardobler 0
Vernll  papesnd
SN STRNDARD 210 - CASEFIADENG AUT kel B 0
Satadly 464, I 0145 N Ve SnatenD

Open the question and click on “Reply to Thread.”
Type in the answer and click on “Post Quick Reply” at the
bottom on the page

W15

d some Feadback on how hospital cancer programs are mesting Standed 2,10 specificaly
of cancer ragetry casafindng, Wha has your cancar comeittts assignaed stk too and
wollis it functioning for you?

FAUT R T Ly T -

* Moberation sk (5)

[k favgaton | » Dhagpber - Cances Progrem Lesdershis | Top

Cuick heiy

#4870 AQER D -5

O coes ths threed

Funl Guick Hemby Lew A el

Now that you are a member of the CAnswer Forum,
and have had a brief introduction to submitting a question
and answering a question, take this opportunity to navigate
the new system and discover the many functions available
in the CAnswer Forum.

We look forward to your participation and encourage
you to continue accessing the CAnswer Forum. The
Commission on Cancer (CoC) will continue to provide
information on the CAnswer Forum. Watch for upcoming
CoC Flash articles.

For further follow-up on this article, please contact Debbie

Etheridge, CIR, Cancer Program Specialist at detheridge@facs.
org or (312) 202-5291.
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CORRECT ANSWERS FOR FALL 2010
JOURNAL OF REGISTRY MANAGEMENT CONTINUING EDUCATION QUIZ

COLLABORATIVE STAGE DATA COLLECTION SYSTEM, VERSION 2: AN INTRODUCTION TO
SITE-SPECIFIC FACTORS: A NEW FOCUS OF ABSTRACTING
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Which of the following statements is FALSE?

a) The changes in the seventh edition AJCC Cancer Staging
Manual were evidence-based

b) The changes in the seventh edition AJCC Cancer Staging
Manual were based on the analysis of hundreds or thousands
of cases

c) The T, N, and M in the form of the stage group remain an
important prognostic factor and an important component of
personalized medicine for treatment decisions

d) The Collaborative Stage Data Collection System (CSv2) is
based on SEER Summary Staging

Part | of CSv2 is divided into two sections. Section 1 includes

the general CS rules plus the rules for the individual data items.

Section 2 includes which of the following?

a) information about site-specific issues, such as the lymph
node data items for head and neck and breast

b) clarification of problem areas

¢) detailed information on lab values, tumor markers, and other
site-specific factors

d)all of the above

Reasons cited for TNM staging not meeting the needs of

clinicians and patients include all of the following, except:

a) a desire for a more generalized approach to medicine

b) anatomic staging by itself was not sufficient to predict
individual outcomes for some types of cancer

¢) additional information was needed to plan more
personalized treatments

d) additional diagnostic methods and alternative ways of
estimating the patient’s prognosis have been developed that
for some primary cancers are more useful than anatomic
staging

A prognostic factor is one

a) that helps estimate the patient’s outcome, whether that is
recurrence or overall survival

b) which predicts whether the patient will respond to a
particular drug or type of treatment

c) both a and b above

d) none of the above

Estrogen and progesterone receptor status is an important
predictor of whether the patient will respond to

a) hormone therapy

b) chemotherapy

c) radiation therapy

d) combination therapy

10.

Overexpression of HER2 receptors

a) is both a prognostic and predictive factor for breast cancer

b) indicates that the tumor may grow more aggressively and
recur sooner

) both a and b above

d) none of the above

All of the following statements about the circumferential

resection margin (CRM) are correct, except the CRM:

a) is the width of the surgical margin at the deepest part of the
tumor in areas of the large intestine or rectum without, or
only partially covered by serosa

b)is the distance to the proximal and distal margins of the
colon specimen

c) may be referred to as the mesenteric margin in areas such as
the transverse colon, where serosa completely surrounds the
bowel

d) is the most important predictor of local recurrence for rectal
cancers

Most tumor markers and lab values are not needed for
deriving T, N, M, or stage group, but provide the clinician with
important information about the cancer.

a) true

b) false

Which of the following statements is correct?

a) KRAS is an oncogene and a prognostic site-specific factor in
colorectal cancer

b) Stage IV colorectal patients should be tested for KRAS if any
chemotherapeutic agent is being considered

c) The presence of 18q LOH is an adverse prognostic
factor and may predict resistance to fluorouracil-based
chemotherapy

d) 18q Loss of Heterozygosity (LOH) is a colorectal predictive
factor that, when present, results in tumor suppression

All of the following descriptions of tumor markers are correct,

except:

a) AFP and hCG measured before treatment are used to assess
the histology of testicular tumors

b) Many tumor markers are non-specific but have value in
monitoring for possible recurrence of known cancer

c) Individuals who acquire a mutated form of the JAK-2 gene
are more susceptible to develop a myeloproliferative disorder
(MPD)

d) CA-125 is specific to ovarian or primary peritoneal cancers
and is useful as a screening test for these two cancers
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Journal of Registry Management Continuing Education Quiz—WINTER 2010

COMPARISONS OF DIRECTLY CODED SEER SUMMARY STAGE 2000 AND
COLLABORATIVE STAGING DERIVED SEER SUMMARY STAGE 2000

Quiz Instructions: The multiple choice or true/false quiz below is provided as an alternative method of earning CE credit hours.
Refer to the article for the ONE best answer to each question. The questions are based solely on the content of the article. Answer
the questions and send the original quiz answer sheet and fee to the NCRA Executive Office before the processing date listed on
the answer sheet. Quizzes may not be retaken nor can NCRA staff respond to questions regarding answers. Allow 4-6 weeks for
processing following the submission deadline to receive return notification of your completion of the CE process. The CE hour will
be dated when it is submitted for grading; that date will determine the CE cycle year.

After reading this article and taking the quiz, the participants will be able to:
e Compare and contrast the 3 main staging systems
e Identify problems associated with the comparability of the SEER Summary Stage 2000 (552000) and Collaborative Stage derived
Summary Stage 2000 (CSdSS2000)
e Explain how differences in coding definitions for direct extension and/or lymph node involvement may contribute to certain
stage differences between 2003 and 2004

1. The staging system(s) used primarily by clinicians for planning 7. For colon cancers, direct extension to the nonperitonealized
treatments and evaluating outcomes is/are: pericolic tissues is
a) Collaborative Staging (CS) a) coded as localized disease in the CS manual

b) American Joint Committee on Cancer’s Tumor Node b) used to define direct extension in the $S2000 manual
Metastasis (AJCC TNM) c) appropriately coded to distant disease in the SS2000 manual
¢) Surveillance, Epidemiology, and End Results (SEER) Summary d) all of the above
Stage System

d)all of the above 8. The observed differences in stage distributions between 2003
and 2004 cases in this study are inconsistent with those

2. SEER Summary Stage is used reported by the New York Cancer Registry.

a) mostly by epidemiologists a) true

b)to monitor stage trends b) false

c) to evaluate the effectiveness of intervention programs for

early detection 9. Limitations of this study include
d)all of the above a) SS2000 manual was compared only with the Version Two of
the CS manual

3. The Collaborative Stage derived Summary Stage 2000 b)all changes in stage distribution from 2003 to 2004 could be

(CSdSS2000) refers to the Summary Stage that was directly explained by coding errors

coded based on the SEER Summary Stage 2000 manual. c) the impact of changes in coding definitions of direct

a) true extension and/or lymph node involvement on stage

b) false distributions could not be quantified

d) double-coded stage data allowed assessment of agreement

4. The data used in this study include: rates of the 2 staging systems using the Kappa statistic

a) 2001-2004 data from 400 cancer registries method

b) invasive and in situ cancers

c) data from states that met the NAACCR standards for high- 10. In the future, revisions in staging systems

quality incidence data a) are unlikely to continue
d) systemic diseases such as multiple myeloma and leukemia b) may reflect changes in clinical knowledge and practice

¢) should be implemented prior to consideration of
5. Most of the cancer sites (30 out of 34) had significant comparability issues

differences in stage distribution between 2003 and 2004. d) should avoid double-coded stage data
a) true
b)false

6. According to Table 1, Attributable factors for changes in stage
distribution between 2003 and 2004, the following sites had
significant stage differences attributable to 2001-2004 linear
trends:

a) pancreas, stomach, thyroid, and other non-epithelial skin
b)bladder, cervix, colon, kidney, and renal pelvis

c) anorectum, cranial nerves, Hodgkin lymphoma, and vagina
d) brain, breast, liver, and prostate
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