OUTCOMES OF THYROID CANCER IN AFRICAN AMERICANS

Context: Thyroid cancer, the most common
endocrine cancer, is on the rise. It is less common
in the African American (AA) population in the
United States. Few studies have looked at
outcome disparities for different patient popula-
tions, particularly those involving race.

Obijective: Using data from the SEER registry,
we sought to determine whether five-year
survival differed significantly between AA and
White patients and, whether differences were
due to patient or disease characteristics.

Design: Retrospective cohort analysis. Univar-
iate comparisons were made using Student-t
tests for continuous variables, chi-square tests
for categorical variables. Survivor functions
were estimated using Kaplan-Meier curves,
and comparisons were made by log rank tests.

Setting and Patients: 26,902 patients (25,210
White and 1,692 AA) were diagnosed with
thyroid cancer between 1992 and 2006.

Main Outcome Measure(s): Five-year survival
defined as time from diagnosis to death from
cancer within five years.

Results: AA had a significantly lower rate of five-
year survival compared to Whites (96.5% vs
97.4%, P=.006). AA patients were 2.3 times
more likely to be diagnosed with anaplastic
disease (Risk ratio [RR] = 2.33 (95% Cl: 1.52—
3.58), P=.0001), and were also nearly 80%
more likely to be diagnosed with follicular
disease (RR=1.78 [95% Cl: 1.59-1.99],
P<.0001). They were nearly twice as likely to
have larger tumors (= 4 cm) than White patients
(RR = 1.94 [95% CI: 1.78-2.12], P<.0001).

Conclusions: AA had poorer survival from
thyroid cancer relative to White patients; this
difference may be explained by differences in
disease characteristics such as a relatively
higher rate of anaplastic thyroid cancer,
follicular cancer and larger tumors at presen-
tation. (Ethn Dis. 2011;21(2):210-215)
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INTRODUCTION

Thyroid cancer (TC) is the most
common endocrine cancer with an
estimated annual incidence of 44,670
cases in the United States in 2010." Most
thyroid cancers are papillary (PTC) or
follicular tumors; medullary and anaplas-
tic tumors (ATC) are rare.”™ Diagnosis
of thyroid cancer is more common
among women in their fourth decade
and is far less common in African
Americans than Whites.* The median
age at diagnosis for all thyroid cancers as
stated by the Surveillance, Epidemiology,
and End Results (SEER) tumor registry is
48 years of age.

In the United States, the overall
incidence of thyroid cancer is on the rise.
TC has increased from a rate of 2.7 per
100,000 people in 1973 to a rate of 7.7
per 100,000 people in 2003.° A number
of studies have attempted to identify the
reason for increased incidence.*™® Earlier
studies suspected that the increased trend
was caused by the widespread use of x-ray
radiation therapy for the benign condi-
tions of the head and neck among
children and adolescents until the late
1950s. Other studies suggested that the
trend might be associated with atmo-
spheric nuclear fallouts, or increased
exposures to diagnostic x-rays among
children in particular. A number of recent
studies concluded that increasing inci-
dence could be a result of improved
diagnosis for subclinical cancers due to
the increased use of ultrasound-guided
fine-needle aspiration biopsy.®” Many of
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Thyroid cancer has increased
from a rate of 2.7 per
100,000 people in 1973 to a
rate of 7.7 per 100,000 people
in 2003.°

these subclinical cancers are tumors
measuring 1 cm or smaller that lie
dormant in the general population, never
manifesting, and usually undiagnosed.

Few studies have looked at outcome
disparities for different patient popula-
tions, particularly those involving race.
This may be the result of thyroid cancer
being a relatively nonlethal cancer.
While a few studies have noted that
African Americans are more likely to
experience follicular tumors and tumors
that are 4.0 cm or larger, no study has
formally noted an increased mortality
associated with these distinctive disease
characteristics. >

We used data from the SEER tumor
registry to study outcomes for thyroid
cancer diagnosed between 1992 and
2006. Many existing studies base their
assumptions and conclusions on data
arising from 1973 onward.*®71%!!
While the inclusion of patients from
the 1970s from the SEER7 registry
dramatically increases the sample size
and number of patients available for
analysis of an otherwise relatively rare
cancetr, it is not a true barometer of the
current state of thyroid cancer in the
United States. Since 1973, detection has
greatly improved due to ultrasound,
fine-needle aspiration biopsy and thy-
roglobulin assay. Ultrasound, intro-
duced in the 1980s, can detect nodules
0.2cm in diameter while fine-needle
aspiration biopsies introduced in the



1990s can definitively confirm the
disease in smaller nodules.” ®%1271°
Therapy largely involves surgery fol-
lowed by radioiodine treatment.>®'®!”

The purpose of this study was to
determine whether outcomes differed
between Whites and African Americans
and to determine the extent to which
observed differences arise from patient

or disease characteristics.

METHODS

Data

Data for this study came from the
SEER program of the National Cancer
Institute (NCI, www.seer.cancer.gov).
We used data from the SEER13 tumor
registry to study outcomes for thyroid
cancer diagnosed between 1992 and
2006. The SEER17 is an expansion of
the SEER13, and those additional four
areas had data only starting from 2000,
which is too recent for survival analysis
especially considering cases diagnosed
just a few years back. In contrast, the
SEER13 region has data from 1992-
2006 for all the areas in the SEER 13
region. The SEER program collects data
on cancer incidence and survival in the
United States and covers approximately
26% of the US population. The analysis
was limited to adult patients (aged
=18 yrs) diagnosed between 1992 and
2006 with a primary tumor of the thyroid
gland. Variables in the data set included
demographics (age, sex, race/ethnicity),
stage at diagnosis (localized, regional,
distant), histology, size, and survival
duration (months from diagnosis until
death from cancer). Since the primary
interest was in whether outcomes differed
between African American and White
patients, we excluded other race/ethnicity
groups. Our analysis contained 26,902
patients, of which 1,692 were African
American and 25,210 were White.

Statistical Analysis
Statistical analysis was performed
using STATA software (version 10,
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Patient characteristics by race

White African American
(n=25,210) (n=1,692) P value
Age (years) 45.83 47.34 <.0001
Sex (%)
Male 23.17 18.44 <.0001
Female 76.83 81.56
Tumor Stage (%)
Localized 62.15 65.60 <.0001
Regional 34.18 28.96
Distant 3.66 5.44
Tumor Histological Class (%)
Papillary 87.49 78.78 <.0001
Follicular 9.71 17.32
Medullary 2.19 2.48
Anaplastic 0.61 1.42
Primary Tumor Size (%)
0.0-0.9 cm 27.50 25.30 <.0001
1.0-2.9 cm 27.48 19.62
2.0-3.9 cm 31.82 29.43
=4.0 cm 13.20 25.65

Stata Corp., College Station, Texas).
We made comparisons between White
and African American patients using
Student’s #test for continuous vari-
ables and chi-square tests for binary
and categorical variables. We estimated
thyroid cancer survivor functions using
the Kaplan-Meier product limit meth-
od. Log rank tests were used to
compare survivor functions. We fur-
ther explored survival by disease char-
acteristics such as histology (follicular,
papillary, and anaplastic) and tumor size
in order to determine whether differences
in survival rates were explained by
differences in the distribution of these
characteristics.

RESULTS

Our analysis sample of African
American and White patients with
thyroid cancer diagnosed from 1992-
2006 contained many more White
patients than African American patients
(25,210 White vs 1,692 African Amer-
ican patients). When compared to
Whites, African American patients were
more likely to have thyroid cancer at
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later age (47.3 vs 45.8 P<.0001),
higher rates of anaplastic cancer (1.4%
vs 0.6%, P<.0001) and follicular cancer
(17.3% vs 9.7%, P<.0001), a lower
incidence of papillary tumors (78.8% vs
87.5%, P<.0001), and larger primary
tumors (=4.0 cm, 25.6% vs 13.2%,
P<.0001) (Table 1). All of these traits
are considered to be associated with
more advanced disease and higher
mortality.

Without controlling for other char-
acteristics, African Americans had a
poorer thyroid cancer survival at five
years compared to Whites (96.5% vs
97.4%, P=.006) (Figure 1). Although
this additional risk of mortality was
small, it was nonetheless significant.
We sought to determine to what extent
differences in disease characteristics
were the underlying source of the
mortality difference. African American
patients were 2.3 times more likely to
be diagnosed with anaplastic disease
(Risk ratio [RR] = 2.33 [95% CI:
1.52-3.58], P=.0001), which is known
to carry a higher mortality burden.
African Americans were also nearly
80% more likely to be diagnosed with
follicular disease (RR = 1.78 [95% CI:
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Fig 1. Five-year survival for all patients, stratified by race. Measure is time from

diagnosis until death from cancer

1.59-1.99], P<.0001) and they were
nearly twice as likely to have larger
tumors (=4 cm) than White patients
(RR = 194 [95% CI: 1.78-2.12],
P<.0001).

To determine whether race had an
independent effect on survival, we
performed stratified survival analyses
on histology and tumor size. As seen
in Figure 2, among patients with ana-
plastic disease, five-year survival for
African Americans was not significantly
different from White patients (12.4% vs
6.5%, P=.79), nor was survival signif-
icantly different by race among patients
with other histology (follicular, medul-
lary, and papillary combined) (97.9 vs
97.6, P=.12). Tumor size did not have
a differential impact on survival by race
either (Figure 3). Black patients with
smaller tumors (< 4 cm) had a similar
survival rate compared to White pa-
tients with smaller tumors (98.4% vs
98.8%, P=.11), and African American
patients with larger tumor (=4 cm) had
a similar five-year survival rate com-
pared to White patients (91.0% vs
89.0%, P=.20).
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DISCUSSION

Thyroid cancer is the most common
endocrine cancer. Unlike many other
cancers, the incidence of thyroid cancer
has increased over the past 3 decades
and is also 1 of 4 cancer sites with an
increasing death rate, showing a 13.5%
increase between 1990 and 2003.'8
Prognostic factors for outcomes in
thyroid cancer are well described. An
important component of staging and
prognosis is patient age.'” Other prog-
nostic factors include sex, tumor size
and extracapsular spread. Prior to this
study, race has not been investigated as a
possible prognostic indicator.

African Americans are, overall, more
likely to develop cancer, and to die from
it, than any other racial or ethnic group
in the United States. Most human
cancers, including colorectal, lung, pros-
tate, gastric, and head and neck cancer,
are more common in African American
than White Americans.” The cancer
death rate of African American is 1.4
times higher for men and 1.2 times
higher for women than White Ameri-
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cans.”” The incidence of thyroid cancer
in African Americans is actually lower
than in White Americans, and signifi-
cantly so. In fact, thyroid cancer is half as
common in the African American pop-
ulation as in the White population.?'
That being stated, as in Whites, an
increased incidence of thyroid cancer in
African Americans across time has been
observed in a number of studies.”"**

There are a few risk factors for the
development of thyroid cancer. These
include radiation exposure in childhood
for benign or malignant conditions or
exposure to nuclear fallout. Other risk
factors for the development of thyroid
cancer include a history of goiter, family
history of thyroid disease, female sex, and
certain Asian groups.”> > Todine defi-
ciency appears to be protective against
papillary (but not follicular) cancer.”®

Adverse prognostic factors in thy-
roid cancer included age older than
45 years, follicular histology, primary
tumor larger than 4 cm (T2-T3),
extrathyroid extension (T4), and distant
metastases.”*®

A number of studies have investi-
gated the disparity in incidence and
outcome in thyroid cancer among
various racial groups. The results have
not been uniform. Mitchell et al found
that, although African American pa-
tients were more likely to harbor larger
neoplasms, the mortality and survival in
African Americans was not significantly
different from White patients.”

Recently Yu et al concluded that
African American patients had a lower
5-year survival rate from PTC than
other ethnic groups but not from other
thyroid cancer histologies.*”

In light of this large African-Ameri-
can-White disparity in the rate of thyroid
cancer, the question arises: is this a true
population difference with a biological
explanation? Or, is it possible that,
despite improved detection of thyroid
cancer, we fail to diagnose a large number
of thyroid cancers in the African Amer-
ican population? Morris et al highlighted
this point by asking whether the racial
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Fig 2. Five-year survival stratified by race and histology. Other histology included follicular, medullary, and papillary disease.
Measure is time from diagnosis until death from cancer

disparity of thyroid cancer between
African Americans and Whites was: a)
under diagnosis of African American, b)
lower incidence in African Americans; or
c) less or more aggressive disease in
African Americans.>

We found AA with thyroid cancers
to be slightly older than their White
counterparts (47.34 years AA vs
45.83 years, respectively). Age plays a
role in both staging and outcome in
patients with papillary and follicular
thyroid cancer. For example; in stage 1
papillary carcinoma, the 10-year surviv-
al rate is slighty better for patients
younger than 40 years than for patients
older than 40 years. Stage II, III and IV
papillary and follicular carcinoma are all
upstaged if the patient is older than
45 years. We found the African Amer-

ican population more likely to present
with larger primary tumors as compared
with Whites. The RR of a tumor >4 cm
in size in African Americans was 1.94
(P<.0001). This finding was consistent
with other studies® and can be explained
by either late diagnosis or aggressive
tumor biology.

Our results show less regional dis-
case (regional lymph node metastasis) in
AA (28.96% AA vs 34.18% Whites).
While rates of distant metastasis were
greater in AA than in Whites (5.44% vs
3.66%, respectively). The prognostic
significance of lymph node status is
controversial while distant metastases
are a typically poor prognostic sign.

We found African Americans were
more likely to have follicular thyroid
cancer than Whites. This finding has
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. . 22
been shown in other studies as well.>%°
Many investigators have reported a less
favorable outcome in patients with

follicular cancer’'—?

when compared
to papillary disease. Loh et al reported a
3.4-fold higher cancer mortality risk in
patients with follicular thyroid cancer as
compared to papillary thyroid cancer.”

In our study we found the incidence
of anaplastic thyroid carcinoma to be
higher (1.4% vs 0.6%, P<.0001) in
African Americans than in Whites.
Although anaplastic disease constitutes
only 2% of all thyroid cancer, it is
typically lethal with no effective system-
ic therapy. The mean survival time is
usually less than 6 months from the
time of diagnosis and, unfortunately,
this outcome is not fundamentally

altered by available treatments.”* While
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Fig 3. Five-year survival stratified by race and tumor size. Measure is time from diagnosis until death from cancer

it is possible that anaplastic disease may
arise de novo, it is generally accepted
that it can develop from pre-existing
differentiated thyroid cancer (papillary
or follicular).”” This finding may sug-
gest that African Americans are less
likely to seek or receive care and
therefore they will have a greater chance
of presenting with an anaplastic trans-

We found African Americans
had a poorer thyroid cancer
survival at five years

compared to Whites.
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formation of long standing differentiat-
ed thyroid cancer.

We found African Americans had a
poorer thyroid cancer survival at five years
compared to Whites (96.5% vs 97.4%,
P=.006). Although this additional risk of
mortality was small, it was nonetheless
significant. This is particularly telling in
light of the fact that thyroid cancer is
relatively nonlethal cancer and is far less
common in AA then in Whites.

Access to Care

While we were unable to directly
glean access to medical care, financial
barriers, quality and quantity of health-
care providers in underserved areas from
SEER data, one could speculate as to this
being a central issue. Our data show that
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AA were more likely to have larger tumors
at diagnosis and more likely to have ATC.
As mentioned, ATC often will represent
transformation of a longstanding differ-
entiated thyroid cancer. Brown et al
studied the effect of race on thyroid
cancer care in an equal access healthcare
system. They performed a retrospective
study of both White and AA patents
treated in a US Department of Defense
facility. They found no difference be-
tween Black and White patients in regard
to age at presentation, tumor size and
overall 5-year survival rate."”

Study Limitations

One limitation of this study is that it
has been noted that minorities are not
well-represented in the SEER database.?



The 13 cancer registries from which
data are collected represent approxi-
mately 13.8% of the US population.
Therefore, this sample may not reflect
accurately the incidence of cancer in
minority populations in the United
States.” Other potential limitations
include absent data on extracapsular
disease and treatment protocols.

CONCLUSIONS

Thyroid cancer is on the rise in both
Whites and AA. Although African
Americans have poorer survival relative
to White patients, much of this differ-
ence is explained by differences in
disease characteristics. The large tumors,
follicular histology, older age and rela-
tively high rate of anaplastic cancer
among African Americans may explain
the poorer outcomes.
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