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Abstract 

Little is known about the end-of-life (EOL)
experience of patients with rare cancers (PRC)
or their caregivers. From September 2002 to
August 2008, 618 stage IV cancer patients [195
PRC and 423 patients with common cancers
(PCC)] and their caregivers participated in an
interview-based cohort study. Patients were
interviewed about EOL preferences, planning,
medical care, and followed until death.
Interviews with caregivers at baseline assessed
caregiver mental and physical health; and post-
mortem, assessed EOL patient care. PRC were
four times more likely than PCC to be receiving
both radiation and chemotherapy at study entry
(10.3% vs 3.3%, respectively, adjusted odds ratio
4.31, P=0.003). PRC’s caregivers were more like-
ly to report declining health (22.1% vs 15.7%,
P=0.05) and marginally more likely to report
using mental health services to cope than PCC’s
caregivers. PRC were as likely to acknowledge
their illness was terminal, have EOL discus-
sions, and participate in advance care planning
as PCC. Future research should investigate ter-
minal care for PRC and how providing care
affects caregivers’ physical and mental health.

Introduction

One in 10, or 25 million to 30 million,
Americans have a rare condition (National
Organization of Rare Diseases), which the
Rare Diseases Act of 2002 defined as a disease
with fewer than 200,000 prevalent U.S. cases
per year (Rare Diseases Act of 2002).1 While
each rare condition is uncommon, their collec-
tive impact may be substantial.2,3 The same is
true for rare cancers, which represented 23.4%
of all cancer cases and 32.9% of cancer deaths.4

Rare cancers have been defined as having
fewer than 150 cases per million cancer cases

per year.5 Regardless of the definition used,
the difficulty of amassing cases frustrates
understanding the etiology, diagnosis, and
treatment of these tumors.6,7 In response,
efforts continue to create national registries
for rare cancers, pool tissue and data, develop
effective randomized clinical trials, and create
incentives for treatment and/or drug develop-
ment.1,7-14 Despite these initiatives, institu-
tional lack of interest, disproportionately low
funding, publishing biases, and unique ethical
issues may hamper study of rare cancers.7,15-17

People with rare cancers and their families
may also face significant challenges, such as
physicians’ lack of familiarity with the disease,
diagnostic delays or errors, logistical difficul-
ties including coordination among multiple
specialists and visits, conflicting treatment
recommendations, and a dearth of clinical or
scientific evidence to guide decision-mak-
ing.6,15,18-20 This may prompt feelings of alien-
ation, bewilderment, and apprehension,19 or
stress (e.g. fear, anxiety, and heightened
worry).21,22 Alternatively, it can result in hope
and optimism in the face of uncertainty about
treatment outcomes. Either psychosocial con-
text could affect treatment decision making
and future appraisals of that decision making
(i.e. regret)23 - and be of particular signifi-
cance for the end-of-life (EOL) experience. 

Rare cancers may represent significant psy-
chosocial impact and risk of death for
patients.6,24 Therefore, we were interested in
whether, and how, the EOL experience among
adult patients with rare cancers differed from
that of individuals with common cancers. To
address this question, we used the dataset of
Coping with Cancer (CWC), a prospective, NCI-
funded multi-site study of terminally ill cancer
patients. However, we found little prior litera-
ture to guide our investigation. Therefore,
based on clinical experience, we hypothesized
that oncologists may communicate differently
about rare versus common cancers. Specifically,
given a general lack of proven treatments for
rare cancers collectively, we speculated that a
patient’s terminal condition might be discussed
more immediately and frankly. We hypothesized
that, compared to patients with common can-
cers, rare cancer patients with advanced dis-
ease would be more likely to: i) receive care in
a tertiary or referral cancer center, reflecting a
perception by patients and caregivers that terti-
ary-center-based oncologists have more experi-
ence treating rare cancers or would have
greater access to clinical trials; ii) acknowledge
their illness was terminal; iii) participate in
advance care planning and EOL discussions; but
iv) want a more intensive or aggressive
approach to EOL care in the face of uncertainty.
We also hypothesized that at study entry care-
givers of rare cancer patients would be more
likely to: i) be emotionally distressed; ii) want
more information about the cancer and treat-

ment options; and iii) want the patient to take
an aggressive approach to treatment. 

Materials and Methods

Study sample 
Participants were adult patients with

advanced cancer (defined as metastatic disease
and failure of first-line chemotherapy) and their
informal caregivers recruited as part of the CWC
study. The specifics of the CWC study, its inclu-
sion and exclusion criteria, and participation
rates have been described in detail elsewhere.25

Briefly, of the 944 patients who were initially
approached and confirmed to be eligible, 274
(29.0%) declined participation. Compared to
those who declined to participate, participants
were less likely to be distressed on a 5-point
Likert scale whose extremes ranged from 1
(minimal/nonexistent) to 5 (distraught) (mean
score 2.53 vs 2.94; P<0.001). Non-participants
and participants did not differ significantly in
sex, age, race, or education. The human subjects
committee at each institution reviewed and
approved all study protocol and contact docu-
ments before research was conducted; and all
participants provided written informed consent. 
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Cancer type for each patient was deter-
mined by chart review. Patients were classified
as having rare or common cancers based on
the American Cancer Society’s 2009 estimate
of new cancer cases and the cutoff for common
cancers used by the National Cancer Institute
(i.e. those cancers with more than 35-40,000
incident cases per year).26 Cancers of unknown
primary origin were classified as rare. This
analysis includes 618 terminally ill cancer
patients, including 195 (31.6%) with rare can-
cers. Table 1 reports the types of rare cancer in
the sample. The most frequent common cancer
cases were: 149 (35.2%) lung, 77 (18.2%) col-
orectal, 76 (18.0%) breast, and 49 (11.6%) pan-
creatic cancer. 

Measures
Patient demographic and health
measures

Patients and caregivers participated in sep-
arate baseline interviews conducted by trained
interviewers. Collection of sociodemographic
data, health measures (including Karnofsky
and Charlson), quality of life (McGill Quality of
Life Questionnaire), mental health assess-
ments (Structured Clinical Interview and
Diagnosis) and treatment information for
patients have been described elsewhere.25 All
scales are psychometrically sound and have
established reliability and validity.27-31 

For this study, the designation of a tertiary or
referral cancer center was applied to: Yale
Cancer Center (New Haven, CT); Dana-Farber
Cancer Institute and Massachusetts General
Hospital Cancer Center, Boston (MA); and
Simmons Comprehensive Cancer Center,
University of Texas, Southwestern Medical
Center, Dallas (TX). Non-tertiary centers includ-
ed Veterans Affairs Connecticut Healthcare
System, West Haven, (CT); Parkland Hospital
Palliative Care Service, Parkland Health and
Hospital System; and New Hampshire Oncology-
Hematology, Hookset (NH). 

Caregiver measures
Caregiver health was measured using the

Medical Outcomes Study SF-36 survey.32

Caregiver mental health coping was assessed
with the following yes or no question: Have you
accessed any type of mental health intervention
to help yourself adjust to the patient’s illness
since she/he was diagnosed with cancer?
Caregivers also completed scales to assess
their coping styles and traits including the
Control and Optimism scale. 

To assess doctor-patient communication
and information giving, the following ques-
tions were asked (yes or no response options):
i) Do you feel that (patient’s) doctors here lis-
ten to your concerns about (patient’s) medical
treatment? ii) How much information do the
doctors provide you with about (patient’s)

medical treatment? Would you say: less infor-
mation than needed, more information than
needed, or just the right amount. iii) Are there
any services that you would like to see offered
here at the hospital/clinic to help you and your
family cope with (patient’s) illness? If so, what
are they? Answers for this question were
recorded verbatim.

With respect to caregiver care preferences,
caregivers were asked: If you had to decide,
would you prefer that (patient) chose: i) a
course of treatment that focused on extending
life as much as possible, even if it meant more
pain and discomfort, or ii) on a plan of care
that focused on relieving pain and discomfort
as much as possible, even if that meant not liv-
ing as long? Caregivers choosing extend life as
much as possible were designated as prefer-
ring intensive EOL care. 

Patient end-of-life measures
EOL patient conversations were assessed

with the following yes or no questions: Have
you completed a Do Not Resuscitate (DNR)
order?, and Have you and your doctor discussed
any particular wishes you have about the care
you would want to receive if you were dying?

Participation in advance care planning was
determined if the patient indicated they had
either a health care proxy or living will or both.
A preference for intensive EOL care was defined
as answering Extend life as much as possible
rather than Relieve pain or discomfort as much
as possible to the following question: If you
could choose, would you prefer: i) a course of
treatment that focused on extending life as much
as possible, even if it meant more pain and dis-
comfort, or ii) on a plan of care that focused on
relieving pain and discomfort as much as possi-
ble, even if that meant not living as long? 

Caregivers participated in a post-mortem
interview to determine the patient’s EOL care.
The EOL care outcomes of interest included
whether a patient received intensive EOL care
defined as CPR and/or ventilation in the last
week of life followed by death in an intensive
care unit, in- or outpatient hospice care, and
location of death. 

Statistical analysis
Descriptive statistics were used to charac-

terize study sample demographics. T-tests
were used for continuous variables, Cochran-
Mantel-Haenszel statistics for categorical vari-
ables, and chi-square statistics or Fisher exact
tests for binary variables. Logistic regression
was used to determine the association
between cancer type and care received, adjust-
ing for confounders (entered into the model at
a significance level of P<0.10 and retained at a
significance level of P<0.05). All patient socio-
demographic characteristics, health, quality of
life, and communication variables were con-
sidered as potential confounders. Results are
presented as unadjusted (uOR) and adjusted
odds ratios (aOR). Statistical inferences were
based on two-sided tests with P<0.05 as the
cutoff for statistical significance. Data analysis
was conducted using SAS System for Windows
v. 9.1 (SAS Institute, Inc., Cary, NC, USA). 

Results
Patient characteristics

Table 2 shows the socio-demographic and
clinical characteristics of the sample. Patients
with rare cancers were on average two years
younger, had fewer comorbidities, and were
more likely to be Hispanic. The association of
ethnicity and cancer type is likely explained by
the fact that Hispanics have a higher incident
rate of cancers of the stomach; cervix; and gall-
bladder, liver, and intrahepatic bile duct.33

Those were the three most common types of
rare cancers in this study. 

Rare cancer patients
At study entry, patients with rare cancers

were as likely as those with common cancers to
be treated in a tertiary cancer center, enrolled in
a drug trial, or receive palliative care (Table 3).
Also, at study entry, 350 cancer patients were
receiving radiation and/or chemotherapy.
Patients with rare cancers were more likely to
be receiving both radiation and chemotherapy
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Table 1. Types of cancers classified as rare in the study sample (N=195).

Rare Cancers N %

Gastroesophageal 37 19.0
Ovarian and cervical 30 15.4
Hepatocellular, biliary, and gallbladder 26 13.3
Head and neck 22 11.3
Sarcoma and gastrointestinal stromal tumor 21 10.8
Leukemia, multiple myeloma, and Hodgkin lymphoma 20 10.3
Central nervous system 15 7.7
All other sites 24 12.3
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than were those with common cancers (10.3%
vs 3.3% respectively, uOR 3.45, P=0.01). In a
logistic regression analysis, patients with rare
cancers remained four times more likely to
receive both radiation and chemotherapy at
study entry (aOR 4.31, P=0.003). 

Patients with rare cancers were no more
likely than were those with common cancers to
acknowledge their terminal illness (33.7% vs
40.7%, respectively; Table 3), participate in
advance care planning (57.6% vs 60.1%), or
have an EOL conversation with their physician
(27.7% vs 34.9%). Their preferences for care,
the EOL care received, or the location of death
did not differ significantly (results not shown). 

Caregivers of rare cancer patients
There were no significant differences in the

socio-demographic characteristics or baseline
health of caregivers of rare cancer patients ver-
sus common cancer patients (results not
shown). While rare cancer caregivers did not
report significantly more emotional distress or
mental health diagnoses at study entry, they
were more likely than common cancer care-
givers to report a decline in health during the
final year (22.1% vs 15.7% respectively, P=0.05)
and marginally more likely to report using men-
tal health services to cope with the patient’s ill-
ness (22.3% vs 16.5% respectively, P=0.08).

Caregivers of patients with rare vs. common
cancers reported no difference in how much
information their physicians provided (results
not shown). Fewer than 5% of both rare and
common cancer caregivers mentioned wanting
more information about the cancer, other forms
of treatment or clinical trials, or improved com-
munication with consulting physicians in
response to the open-ended question regarding
caregiver needs. One caregiver of a patient with
a rare cancer reported wishing the patient could
help others with the same condition. 

Rare cancer caregivers were marginally more
likely than common cancer caregivers to prefer
that the patient choose treatment focusing on
extending life rather than on relieving pain
(20.8% vs 14.4% respectively, P=0.08) and sig-
nificantly more likely to score higher on a scale
of optimism [mean 25.5, standard deviation
(SD 4.2) vs 24.6 (SD 4.5) respectively, P=0.02]. 

Discussion and Conclusions

This study investigated differences in the
EOL experience of advanced cancer patients
dying of rare versus common cancers, and their
caregivers. We found that patients with rare
cancers were no more likely to acknowledge
their illness was terminal, have EOL discus-
sions, or participate in advance care planning
than were patients with common cancers.
However, patients with rare cancers were four

times more likely than were those with common
cancers to be receiving both radiation and
chemotherapy at study entry. This result
deserves further study in light of the entry crite-
ria for the CWC study (i.e. advanced cancer with
failure of first line chemotherapy), the frequent
lack of proven therapeutic options for rare can-
cers, and the similarity in rates of patient and
caregiver preferences for intensive EOL care by
cancer type. Future research should investigate
the role of physicians and patients in determin-
ing EOL care for those with rare cancers as well
as the natural history of their experience (e.g.
diagnostic delays, stage at diagnosis, coping,
and satisfaction) to improve our understanding
of high-quality or optimal care of terminally ill
patients with rare cancers.

Also of interest is the finding that caregivers
of those with rare cancers did not express
greater need for information and may use opti-
mism more often than do caregivers of

patients with common cancers as a way to
cope. The need for information may be due to
the time since diagnosis for this study popula-
tion.34 With respect to coping, the rarity of the
cancer itself may lead to less certain predic-
tions of treatment outcomes - and therefore
more hope that an unexpected (positive)
result may occur. Future research should
investigate this possibility and its potential
effect on caregiver burden and bereavement
adjustment in caregivers of patients with rare
versus common cancers, particularly in light of
our finding that rare cancer caregivers self-
reported worsening health after the patient’s
diagnosis. 

This study has several limitations. First,
rare cancers were slightly overrepresented in
the sample. This may stem from greater will-
ingness of rare cancer patients to participate
in research or more referral of rare cancer
cases to the study - possibly due to a higher
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Table 2. Participant characteristics by cancer type (total N=618).

Patient characteristic Rare Common P
N=195 N=423

Age in years, mean (SD) 57.7 (14.3) 60.7 (12.3) 0.01
Sex, male, N (%) 89 (45.6) 220 (52.0) 0.14
Race or ethnicity, N (%)
White 126 (64.6) 313 (74.0) 0.002
Non-white 32 (16.4) 72 (17.0)
Hispanic 37 (19.0) 38 (9.0)

Married, N (%) 124 (64.6) 264 (63.2) 0.73
Education in years, mean (SD) 12.5 (4.3) 12.8 (3.8) 0.47
Uninsured, N (%) 62 (32.8) 122 (29.3) 0.39
Karnofsky performance score, mean (SD) 65.1 (19.4) 65.7 (18.0) 0.69
Charlson comorbidity index, mean (SD) 5.9 (2.4) 6.5 (2.3) 0.004
SCID diagnosis, N (%) 24 (12.6) 51 (12.5) 0.97
McGill quality of life, mean (SD)
Physical domain 5.4 (1.3) 5.5 (1.3) 0.42
Psychological domain 2.9 (2.6) 2.7 (2.6) 0.47
Existential domain 7.6 (1.8) 7.7 (1.7) 0.41

Table 3. Baseline care, terminal illness awareness, and end-of-life planning for patients
with rare versus common cancers (N=618).

Baseline care Rare (N=195) Common (N=423) P

Tertiary center 87 (44.6) 159 (38.0) 0.12
Drug trial 22 (12.5) 34 (8.7) 0.20
Palliative care 79 (42.5) 150 (38.0) 0.30
Chemotherapy and radiation* 11 (10.3) 8 (3.3) 0.007
Terminal illness acknowledgment 64 (33.7) 169 (40.7) 0.10
EOL planning
DNR order 68 (36.0) 165 (40.3) 0.31
ACP 110 (57.6) 252 (60.1) 0.55
EOL discussion 52 (27.7) 145 (34.9) 0.08
Preference for intensive EOL care 51 (29.7) 108 (28.5) 0.78

Missing data: tertiary center (4), drug trial (48), palliative care (37), terminal illness awareness (13). DNR, Do Not Resuscitate (20); ACP,
Advance Care Planning (8); EOL, End of Life discussion (14); preference (67). *Of those patients receiving chemotherapy, radiation or both at
study entry; the reference group is chemotherapy or radiation alone (N=350).
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death rate among this subset of rare cancers, a
greater awareness of these cases on the part of
referring oncologists or higher referral rate to
the predominantly academic institutions rep-
resented in the study. We do not know whether
differences existed in the type of cancer of par-
ticipants versus non-participants. Second, the
CWC study was not originally designed to
investigate differences in the EOL experience
or needs of patients with rare cancers com-
pared to those with common cancers.
Therefore, it may not be able to address impor-
tant aspects of the rare cancer experience. For
example, CWC cannot answer in sufficient
detail whether differences exist in doctor-
patient communication (the underpinning of
our hypotheses for the study), patient informa-
tion seeking, or use of alternative treatments.
Also, our categorization of tertiary versus non-
tertiary cancer centers was not based on an
empirical comparison of the rate of referred
versus primary cancer patients. 

Finally, our study also cannot answer
whether having a rare cancer is an opportunity
for advocacy that serves as a source of hope
and meaning in the face of death; or, alterna-
tively, a burden (or both) for patients and fam-
ilies. Anecdotally, rare cancer patients and
family members frequently become the organi-
zational core for on- and off-line information,
advocacy, and scientific collaboration.15,18,21,22

Similarly, citizen-created Internet resources,
including chat rooms and specialty sites, pro-
vide information, support, and empowerment
directly to patients with rare conditions who
may be geographically dispersed.19,34,35 While
these opportunities stand separate from physi-
cians and researchers, they also appear to
present novel opportunities for recruitment
and scientific study.35

Despite its limitations, this study is the first
investigation we are aware of that explores
both the EOL experience of patients with rare
cancers and their caregivers as a group and
highlights opportunities for further research
in the psychosocial and behavioral domains of
the rare cancer patient’s experience to
improve their care and that of their families. 
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