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ABSTRACT

Background. Immunotherapy is the first-line treatment for
melanoma and lung cancer and brings new risks of immune-
related adverse events. We aimed to describe patients’ knowl-
edge about risks, benefits, and goals of immunotherapy.
Materials and Methods. We conducted a cross-sectional
study of patients with advanced melanoma or non-small cell
lung cancer that used a 9-item knowledge survey and questions
from the Prognosis and Treatment Perceptions Questionnaire.
Results. We surveyed 105 participants (57 with mela-
noma, 48 with lung cancer) with median age 69 years

(range 36–89). Participants’ responses revealed knowl-
edge deficits about immunotherapy mechanism of action
and lack of awareness about the timing and severity of
side effects. One third (34%; 36/105) of participants
reported that the primary goal of their treatment is to
cure their cancer.
Conclusion. Given the widespread use of immunotherapy,
patients would benefit from educational tools so that they
know what to expect regarding side effects and prognosis.
The Oncologist 2021;26:e2090–e2093

INTRODUCTION

Immunotherapy is the standard first-line treatment for most
patients with advanced melanoma and lung cancer [1, 2].
Immunotherapy extends survival and leads to durable
responses in some patients, yet individual experiences are
varied [3]. Prior studies have found that patients with incur-
able cancer commonly misperceive that the goal of their
treatment with chemotherapy is to cure, yet how patients
perceive the curative potential of immunotherapy in the
setting of advanced cancer has not yet been studied [4].
In addition, immunotherapy poses new risks of immune-
related adverse events that require prompt recognition in
order to limit morbidity and mortality [5]. In this cross-
sectional study, we aimed to describe patients’ knowledge
about the risks, benefits, and goals of immunotherapy
treatment.

MATERIALS AND METHODS

We conducted a survey of patients at a single institution
who had initiated therapy with an immune checkpoint
inhibitor within the past 12 weeks for advanced (stage IV or
unresectable stage III) melanoma or non-small cell lung can-
cer (including patients receiving chemoimmunotherapy for
lung cancer). The Dana-Farber/Harvard Cancer Center

Institutional Review Board approved this study. We identi-
fied potentially eligible patients by electronic health record
screen and approached them in person during infusion or
by telephone to obtain informed consent. Study partici-
pants completed the survey on paper, verbally, or remotely
using an electronic data capture tool (REDCap) based on
their preferences. The survey included a 9-item knowledge
questionnaire comprising true/false questions about immu-
notherapy designed by a multidisciplinary team of clinicians
(including oncology, palliative care, and psychology) and pil-
oted with five patients with exit interviews to obtain feed-
back and make refinements prior to enrolling the remainder
of the cohort. The survey also included questions about
treatment goals from the Prognosis and Treatment Percep-
tions Questionnaire (PTPQ) [6]. We summarized responses
using descriptive statistics. The knowledge questionnaire was
scored using a 0–100 scale, with higher scores indicating bet-
ter knowledge. We used PTPQ items to ask participants
about the primary goal of their treatment and we dichoto-
mized responses into “to cure my cancer” versus all other
options as in prior studies [6]. For a question that asked
about the likelihood that immunotherapy is curative using a
Likert scale of responses that ranged from “Extremely likely
(>90% chance)” to “Not at all likely” (≤10% chance),” we
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dichotomized responses into “Likely (>25% chance)” or
“Unlikely (≤25% chance)” [7]. We compared knowledge and
prognostic understanding between patients with melanoma
versus lung cancer using two-sample t test and Chi-square
tests, respectively.

RESULTS

We approached 156 patients to participate between May
2019 and January 2021, and 115 patients enrolled. A total

of 105 participants (57 with melanoma, 48 with lung can-
cer) completed the survey; 10 patients deferred the survey
after providing consent and were lost to follow-up. Partici-
pants had a median age of 69 years (range 36–89) and 33%
(35/105) were female. Most had completed at least a year
of college (76.7%) and 73.3% felt “very” or “extremely”
confident filling out medical forms. Most participants
received pembrolizumab (79/105 [75.0%]; 34/105 [32.4%]
in combination with chemotherapy), 20.0% received
ipilimumab and nivolumab, 2.9% received nivolumab, and

Figure 1. Participant knowledge about immunotherapy. Bars are percentage of participants who provided each response.

Figure 2. Participant responses regarding their beliefs about the curative intent of immunotherapy. Results are shown by partici-
pants’ cancer type (non-small cell lung cancer vs. melanoma). Bars are proportion of participants that provided the responses
shown. Asterisks indicate a statistically significant difference between groups.
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1.9% received atezolizumab. All received immunotherapy as
standard treatment (i.e., were not in a clinical trial). The
mean knowledge score was 69.0 (SD = 23.3). Participants
with melanoma had higher mean knowledge scores than
patients with lung cancer (74.7 vs. 62.3, p = .003). Partici-
pants’ responses to knowledge questions are shown in
Figure 1. With respect to immunotherapy side effects, 68%
(71/105) of patients reported that side effects can affect
any organ in the body and 65% (68/105) endorsed that side
effects can occur at any time, even after the treatment
ends. Figure 2 depicts participants’ perceptions of their
treatment goal. Overall, 40% (41/103) of participants
responded that there was at least a 25% chance that immu-
notherapy could cure stage IV cancer and 34% (36/105) of
participants endorsed that the primary goal of their treat-
ment is to cure their cancer. Participants with melanoma
were more likely than those with lung cancer to report that
their treatment goal is to cure (58% [33/57] vs. 6% [3/48],
p < .001), and that their oncologist had said that immuno-
therapy would cure their cancer (19% [11/57] vs. 0% [0/
48], p = .005).

DISCUSSION

In this cross-sectional sample of patients with a confirmed
diagnosis of melanoma or lung cancer, we observed sub-
stantial knowledge deficits about immunotherapy and prev-
alent expectations that immunotherapy is curative in the
metastatic setting, particularly among patients with mela-
noma. Although individual preferences vary, most patients
prefer to receive as much information as possible in order
to be active participants in their cancer care. Treatment-
related information (information about side effects, treat-
ment options, and alternatives) is the most frequently
named information need among patients with cancer [8].
Oncology teams thoroughly counsel patients about risks
and benefits of treatment as part of the informed consent
process and in preparation for the first infusion of a new
treatment. However, patients commonly struggle to recall
the information their oncologists provide, and these results
demonstrate that patients receiving immunotherapy are no
exception [9]. Participants in this study lacked awareness
about the timing, severity, reversibility, and presentation of
side effects, knowledge deficits that might affect their
behavior with regard to recognizing and seeking care for
potential immune-related adverse events.

In addition, understanding of the goal of therapy is an
important component of prognostic awareness. Patients
with accurate understanding of the goal of their cancer

treatment are more likely to receive care that is consistent
with their preferences at the end of life [10]. Prior studies
have found that 69% of patients with incurable lung cancer
perceived that the chemotherapy they received was
intended to cure; a much smaller percentage of patients
with lung cancer in this study (6%) perceived that immuno-
therapy was curative [4]. The finding that most patients
with melanoma (58%) perceived immunotherapy as cura-
tive likely reflects oncologists’ warranted optimism regard-
ing the long-term durable responses that a significant
minority of patients experience [11]. Given the heterogeneity
of possible treatment outcomes, however, future research
should investigate how best to communicate uncertainty to
patients.

This study is limited by its sample size and recruitment
from a single academic medical center, although the knowl-
edge deficiencies we observed in this sample with high self-
reported health literacy likely underestimate those of the
general population of patients receiving immunotherapy.

CONCLUSION

These findings highlight the need for educational tools for
patients initiating treatment with immunotherapy to sup-
plement the communication of information by oncology
teams.
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