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Abstract

Background: Adolescents and young adult (AYA) cancer survivors have high risks of late
effects. Little is known about AYA late effect information needs early in treatment or their role in
treatment decision-making. We evaluated the importance, quality, and implications of information
about late effects in AYAs recently diagnosed with cancer.

Methods: We surveyed 201 AYAs with cancer age 15-29 years, treated at Dana-Farber Cancer
Institute, Boston, MA. Patients were approached within 6 weeks of diagnosis and asked about
their late effect and infertility information needs, treatment decision-making, and communication
outcomes.

Results: 45% of participants were female; 88% were white. Most AYAs (87%, 174/201)
considered information about the risks of late effects to be extremely or very important;
80%(159/201) valued information about infertility. Many were distressed by information about
late effects (53%, 105/201) and infertility (45%, 90/201); those who considered late effects
information distressing were more likely to value this information (P<0.0001). Consideration of
late effects (41%, 82/202) and infertility (36%, 72/202) greatly influenced many patients’
treatment decision-making. Whereas 92% (184/199) of patients reported receiving high-quality
information about diagnosis, 57%(113/199, P<0.0001) felt they received high-quality information
about late effects, and 65%(130/199, P<0.0001) about infertility.
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Conclusions: Most AYAs with cancer value early information about risks of late effects and

infertility, yet many patients felt they did not receive high-quality information about these topics.

Development of age-appropriate late effect communication strategies that recognize high AYA

distress may help address the gap between desired information and perceived information quality.
Precis:

Most AYAs with cancer in the current study value early information about risks of late effects and

infertility, in part as they find it important to their treatment decision-making. Yet, many patients

are distressed by information about the long-term risks of cancer treatment and report receiving
sub-optimal information about these topics.
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Introduction:

More than 70,000 adolescents and young adults (AYASs) are diagnosed with cancer annually
in the United States, and over 80% of AYAs with cancer become long-term survivors.!
However, cancer and its treatments can cause many late effects that may impair quality of
life after completion of therapy. Approximately 60% of childhood and adolescent cancer
survivors experience at least one late effect of treatment, and over a quarter of survivors
experience a severe or life-threatening chronic health condition.2 AYAs with cancer may
even be at greater risk of particular late effects, such as cardiac toxicity and second
malignancies, compared with childhood cancer survivors.3 Risks of late effects are typically
briefly reviewed in initial informed consent discussions,* but the majority of late effects
counseling occurs at the completion of therapy and in survivorship.> AYA early information
needs and preferences about the potential long-term implications of cancer and its treatments
are not well known.

AYAs with cancer are a particularly vulnerable population. Consistent with their stage in
human development, they have variable abilities to see long term implications of present
actions, understand health risk, and make complex decisions.® These variabilities have
profound implications for their decision-making at the overwhelming time of a new cancer
diagnosis. Most AYA patients with cancer desire information about their prognosis and what
to expect for their life after cancer therapy,’-® and many children and adolescents with cancer
want to be involved in treatment decision-making.%10 Yet, AYAs with cancer have
substantial unmet information needs regarding possible late effects of cancer treatment and
infertility within the first two years after diagnosis.11 Furthermore, many AYA cancer
survivors are unaware of their risks of late effects,12 and many report unmet information
needs about late effects of cancer which may impact their engagement in survivorship

screening and care, as well as their long term quality of life and psychosocial well-being.
13-15

We surveyed AYA patients, 15 to 29 years of age, who were newly diagnosed with cancer at
a large academic cancer center to evaluate the role and value of information about risks of
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late effects and infertility early in treatment. In prior work evaluating late effect information
preferences and experiences of parents of children with cancer, we found that many parents
find this information distressing but valuable.16 We applied similar measures to evaluate
AYA late effect information needs. We hypothesized that AYAs with cancer would consider
late effects information important, though distressing to learn about. Despite the importance
of this information, we hypothesized that late effects might have a limited role in treatment
decision-making as AYAs may be more focused on the present treatment than their future
survivorship.

Materials and Methods:

We surveyed AYA patients with cancer ages 15-29 years at diagnosis at Dana-Farber Cancer
Institute (DFCI), Boston, Massachusetts, between April 2014 and November 2018. Eligible
patients were identified sequentially from pediatric and medical oncology clinics using
clinic and medical records. Permission to approach a patient was sought from the patient’s
primary oncologist, and oncologists completed a question on the patient’s prognosis when
providing permission. Patients were approached about participation 1 to 6 weeks after

diagnosis, and only baseline surveys returned within 12 weeks of diagnosis were included.
8,17

Eligible participants were approached in person during clinic visits or by mail, with a letter
describing participation, the questionnaire, and a postage-paid opt-out postcard. Participants
who did not respond initially were approached up to two more times in person or by mail.
Surveys were offered in paper or electronic format via tablet or remotely via a secure link.
Participants who completed the baseline questionnaire were invited to complete follow-up
questionnaires at 4 and 12 months after diagnosis. Participating patients received a $50 gift
card as an incentive to participate. Patient assent and parent/guardian signed informed
consent were obtained for patients <18. Documentation of informed consent was waived for
patients >18. The DFCI institutional review board approved this study.

Questionnaires mostly consisted of previously developed items.818.19 Limited new items
were developed based on literature review, patient interviews, and prior work; new items
underwent pilot-testing for conceptual, face, and content validity with 11 AYA patients.8 We
assessed infertility separately from other late effects because AYAs may have distinct
concerns about fertility as compared with other health effects, and because patients often
have options for pre-treatment fertility preservation.20-2 Surveys took 30-40 minutes to
complete.

Study Outcomes:

The primary outcomes for this analysis were the importance of knowing about the likelihood
of late effects generally, and of infertility specifically, which were assessed using previously
utilized items.16:22 Participants were asked the importance of knowing “how likely it is that
cancer or its treatment may cause health problems in the future, other than your fertility” and
the importance of knowing “how likely it is that cancer or its treatment may affect your
fertility (ability to have children)” with response options “extremely,” “very,” “somewhat,”
“a little,” and “not at all” important.

0
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Secondary outcomes included the quality of information received about late effects and
infertility, and the influence of these factors on decision-making. Quality of information was
assessed about diagnosis, treatment, prognosis, late effects, infertility, and information
overall with response categories “excellent,” “good,” “satisfactory,” “fair,” “poor,” and “did
not receive information.”18:23 pParticipants were asked how much the chance of cure,
minimizing acute side effects of treatment, minimizing late effects of treatment, and
minimizing the risk of infertility influenced their treatment decisions with response options
“a great deal,” “somewhat,” “a little,” and “did not influence at all.” They were similarly
asked, “what aspects of treatment were most important to you” when making treatment
decisions about the same 4 aspects of treatment with response options “extremely,” “very,”
“somewhat,” “a little,” and “not at all” important.

Explanatory factors:

We assessed the following factors we hypothesized may be associated with considering
information about late effects and infertility to be important:

Prognosis: Perception of prognosis was evaluated using a previously utilized item
which asked “how likely you think it is that you will be cured of cancer,” with
response categories: “extremely likely (>90% chance of cure)”; “very likely (75—
90%)”; “moderately likely (50-74%)”; “somewhat likely (25-49%)"; “unlikely (10—
24%)”; “very unlikely (<10%)”; or “no chance of cure”.18:24.25 Responses were
dichotomized as “favorable” (>75% chance of cure), or “less favorable” (<75%

chance of cure) to approximate median survival estimates of AYAs with cancer.

Psychological factors: Distress associated with information about late effects and
infertility was assessed with items that asked how upsetting it was “to know how
likely it is that cancer or its treatment may cause health problems in the future, other
than your fertility,” and “may affect your fertility (ability to have children) in the
future” with response options of extremely, very, somewhat, a little, and not at all
upsetting16:19. The Hospital Anxiety and Depression Scale (HADS) evaluated
depression and anxiety.26

Patient characteristics: Patients were asked to report gender, race/ethnicity,
educational attainment, current school/employment status, with whom they lived
before diagnosis, level of financial dependence on their parent/guardian before
diagnosis, and with whom they were living at the time of survey completion. Age and
diagnosis were determined using medical records.

Statistical Methods:

Participant characteristics and responses to items about importance of information,
information quality, and influence on decision-making were summarized descriptively. The
importance of knowledge about the likelihood of late effects and infertility were
dichotomized as extremely/very important vs. somewhat/a little/not at all. Information
quality was similarly dichotomized as excellent/good vs. all other categories, and influence
of factors on treatment decision-making was dichotomized as “a great deal” vs. all other
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categories. Explanatory factors were dichotomized for analysis consistent with previous
work, with cutoffs specified a priorias described in tables and text.

McNemar’s test of symmetry was used to compare patient perspectives on general late
effects vs. infertility with regards to importance of information, distress associated with
information, and influence of factors on treatment decision-making. McNemar’s test was
similarly used to compare patient perceived information quality about diagnosis versus
treatment, prognosis, late effects, infertility and information overall. Bivariable logistic
regression was used to investigate factors associated with valuing information about risk of
late effects and infertility respectively. Statistical analyses were conducted using SAS
version 9.4 (SAS Institute, NC).

Of 303 eligible patients, 275 were approached, and 203 completed the baseline survey
within 12 weeks of diagnosis (67%; 203/303). Two surveys were excluded from the present
analysis as the participants did not respond to the primary outcome. Of the 203 patients who
completed the baseline survey, 177 completed the 4-month survey and 154 completed all 3
time-point assessments; 10 died between the baseline and 12-month surveys. One quarter of
participants were 15-17 years of age (51/201), 21% were ages 18-21 (42/201), and
approximately half of the participants were 22 years old or greater (108/201, 54%) [Table 1].
Many participants were living with their parents or financially dependent on their parents at
the time of diagnosis (58%, 116/201), though 42% were partially or fully independent.

Eighty-seven percent (174/201) of patients considered information about the risks of late
effects to be extremely or very important, and 80% (159/201) considered information about
the risk of infertility to be important (Table 2; p=0.03 relative to information about general
late effects). The importance of information about late effects and infertility did not change
over the year after diagnosis. Eighty-five percent (123/144) of participants considered late
effects information important at 4 months post-diagnosis (P=0.89 relative to baseline), and
82% (118/144) considered late effects information important a year after diagnosis (P= 0.94
relative to baseline). Seventy-two percent (102/142) of patients considered information
about the risk of infertility important 4 months post-diagnosis (p=0.47 relative to baseline),
and 73% (104/142) considered this information important at 12 months (p=0.39 relative to
baseline).

Most AYAs considered information about the risk of late effects to be extremely or very
important when making treatment decisions (78%, 155/200), and 59% (118/200) felt risk of
infertility was extremely/very important to their treatment decision-making. Many AYAs
reported that consideration of late effects and infertility influenced their treatment decision-
making a great deal (late effects 41%, 82/202; infertility 36%, 72/202) [Table 2].

More than half (53%, 105/201) of AYAs found information about late effects to be
extremely/very upsetting. Those who were distressed by information about late effects were
more likely to consider this information important (p<0.0001) [Table 3]. Compared with
distress about late effects information, participants were less likely to be upset by
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information about infertility (45%, 90/201; p=0.03). Those who were upset by information
about infertility were more likely to consider this information important (p=0.0001). Distress
associated with information about late effects and infertility did not vary over time.

Bivariable analyses of factors associated with considering information about late effects and
infertility important are shown in Table 4. Age, sex, and prognostic understanding were not
associated with differences in considering information about late effects to be important.
Patients who felt they had a favorable prognosis had higher odds of considering information
about infertility important relative to those with less favorable prognoses (OR 2.67, p=0.04).
Older patients, those who were financially independent, and those treated by medical
oncologists, were more likely to consider information about infertility important relative to
younger patients (Age 22-29 relative to <18; OR 3.94, P=0.02), those who were financially
dependent (Financially independent OR 2.33, P=0.03), and those treated by pediatric
oncologists (Pediatric oncology OR 0.41, P=0.01).

Participants reported receiving lower quality information about the risks of late effects and
infertility as compared with the information they received about their diagnosis [Figure 1].
Patients reported receiving excellent or good information about their diagnosis (92%,
184/199), treatment (89%, 177/199), prognosis (87%, 173/199) and about their cancer
overall (86%, 171/199). However, relative to high-quality information about diagnosis, only
57% (113/199) felt they received high-quality information about their likelihood of
experiencing late effects (P<0.0001), and 65% (130/199) of participants felt they received
high-quality information about their chance of infertility (P<0.0001). Nine percent (18/200)
reported receiving no information about the risks of late effects of therapy, and 6% (12/200)
did not recall receiving information about potential infertility.

Discussion:

AYAs with cancer face high risks of late effects and infertility; these late effects can be
detrimental to quality of life and may delay AYAs from embarking on their independent
lives.1 In this study, we evaluated the importance of late effects information to AYAs in the
early treatment period, and the value of this information to treatment decision-making. We
found that most AYAs consider information about risks of late effects and infertility to be
very important and salient to treatment decision-making. However, many felt they received
suboptimal information about these issues as compared with the generally high-quality
information they received about their diagnoses.

Prior studies have shown that AYAs with cancer want to be actively involved in treatment
decision-making.®17 In this study, we found that early information about the risks of late
effects and infertility plays an important role in treatment decision-making for many AYAs.
However, only 57% of AYAs in our study felt they received high quality information about
their risks of late effects, suggesting that some patients may have insufficient information for
optimal treatment decision-making. High-quality communication and information to support
treatment decision-making contributes to overall care satisfaction, whereas unmet
information needs are associated with lower health-related quality of life.11:27:28 Providing
up-front information about risks of late effects can empower patients to make informed
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decisions about their care, and may set the stage for future engagement in survivorship care
and risk-based screening for late effects. Future research is needed to develop and evaluate
optimal ways of providing this information at the beginning of treatment in an age
appropriate manner that takes into account AYA cognitive and emotional development.
However, we expect that doing so can allow patients to engage in informed, shared treatment
decision-making, prepare them for survivorship, and promote better adjustment to life after
cancer.

We evaluated information preferences about risk of infertility separately from general late
effects as we hypothesized that AYAs may have distinct perspectives about this topic.
Consultation for fertility preservation options were available to all patients throughout the
study period; however, there was not a standardized approach to providing information about
risk of infertility at our institution. The American Society of Clinical Oncology (ASCO)
recommends that fertility preservation options be discussed as early as possible with all
patients of reproductive age whose treatment carries a risk of infertility, particularly as
interventions to preserve fertility are considered standard practice and are widely available.
21 We found that young adult patients age 22—29, those treated by medical oncologists, those
who were financially independent or living independently, and those who felt they had more
favorable prognoses were more likely to value early information about risk of infertility.
This is a group for whom fertility issues are likely more salient as they may feel closer to
this life stage. Yet only two-thirds of patients felt they received high-quality information
about their risk of infertility, and 6% reported that they received no information about
fertility.

We should note that we did not evaluate individual patient risk of infertility in our study.
Given the spectrum of diagnoses, participants likely had variable risks of infertility, with
some patients receiving treatments with little or no risk. It is possible that providers tailored
information about infertility based on risk, such that those at greatest risk for infertility
received more information, and those whose treatment carried no risk of infertility received
limited information. Alternatively, conversations may have been held but not recalled by
patients who may have been understandably stressed at diagnosis. Nonetheless, many
patients felt they received suboptimal information despite their strong preference for this
information. Other work has found similar rates of satisfaction with fertility counseling and
suggests that inadequate information about this topic may preclude uptake of fertility
preservation interventions,2? underscoring the importance of this information.

Over half of the respondents in our study were distressed by information about risks of late
effects, and nearly half were distressed by information about potential infertility. This is in
stark contrast to AYA feelings about prognostic information; only 10% of AYAs considered
it extremely or very upsetting to know their chance of cure.® Those who were distressed by
information about risks of late effects or infertility were more likely to value information
about these topics. This parallels prior findings of parental perspectives on late effects
information, as parents of children with cancer similarly find late effects information
distressing but extremely valuable.18 While providers may hesitate to offer information
about late effects to those who are visibly distressed by this subject, AYAs seem to value
information about potential late effects even if they find this information upsetting.
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Our study took place at a single, large, academic cancer center with limited racial and ethnic
diversity, potentially limiting the generalizability of our findings. Though many AYA
patients are treated at similar centers, future research should explore the communication
preferences of more vulnerable populations. We evaluated the perspectives of AYAs with a
variety of malignancies who were treated by pediatric and medical oncologists. Late effect
risks and communication practices may differ by treatment center, disease group, and
medical and pediatric oncologists may have different approaches to providing information
about fertility and late effects. Furthermore, we do not know the actual risks of infertility or
late effects faced by our participants. A larger multi-center study is required to confirm these
findings and explore the impact of different information provision practices across centers
and disease groups. Our study was limited by its observational design, which was reliant on
participant recall of topics discussed and quality of information provided; we do not know
the actual content discussed with participants of our study. However, participant recall of
information is an important measure of information comprehension and retention. While
many patients reported that consideration of late effects risks greatly influenced their
treatment decision-making, we do not know how these considerations affected their choices,
or whether those who worried about late effects made different treatment decisions.

The transition from focusing on the present to a future orientation is an important
component of AYA psychosocial development that may have substantial implications for
health and wellbeing.3? Our finding that AYAs with cancer value information about late
effects and infertility and consider these risks when making treatment decisions suggests that
many AYAs are able to imagine and plan for a future after cancer treatment. Yet, many find
this information distressing, and many feel they receive inadequate information about these
topics. Given the high levels of distress associated with information about risks of late
effects and infertility, which may inhibit AYA’s abilities to fully process and engage with
provided information, thoughtful approaches to communication are needed. We must
develop and test optimal ways of providing this information in a timely and sensitive manner
to meet AYA information preferences, to facilitate treatment decision-making, and to support
their vision of life post-cancer treatment.
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Table 1.
Characteristics of participating patients (N=201)
N(%)

Age (years)

15-17 51(25)

18-21 42(21)

22-29 108(54)
Gender

Female 91(45)

Male 110(55)
Race ™

White 175(88)

Black/African American 6(3)

Asian/Pacific Islander 10(5)

Native American or Other 12(6)
Ethnicity

Non-Hispanic 182(91)

Hispanic 17(9)
Cancer Diagnosis
Lymphoma 64(32)

Sarcoma 32(16)

Genitourinary 29(14)

Leukemia 27(13)

Breast 20(10)

Other Extracranial Solid Tumor 19(9)

Brain 10(5)
Treatment Location

Pediatric oncology 73(36)

Medical oncology 128(64)
Education

Some high school 52(26)

High school grad/equiv 30(15)

Some college or tech 36(18)

College graduate 62(31)

Graduate/prof school 21(10)
Financial & Living Independence (prior to dx)

Living with parents or financially dependent 116(58)

Living independently or partially financial independent ~ 85(42)
Patient is a parent

Yes 15(8)

No 184(92)

*
Current work/school
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N(%)
Work full-time 66(33)
Work part-time 29(14)
School full-time 59(29)
School part-time 22(11)
No work or school outside the home 46(23)
Physician-rated prognosis
Favorable (=75% chance of cure) 111(61)
Unfavorable (<75% chance of cure) 72(39)

*
categories are not mutually exclusive

Missing data: race/ethnicity, N=3; physician-rated prognosis, N=18; children, N=1.
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Table 2.

Value of information about late effects and infertility secondary to cancer treatment and its role in treatment
decision-making. *McNemar test of symmetry comparing perspectives on general late effects to those on

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

infertility.

General Late EffectsN(%) | Infertility N(%) | P*
Extremely/Very Important to know likelihood 173(87%) 159(80%) .03
Extremely/Very Upsetting to know likelihood 105(53%) 90(45%) .03
Influenced treatment decision-making a great deal 82(41%) 72(36%) 17
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Value of information and distress related to information about late effects and infertility.

Table 3.

Distressrelated to information about late effects
Extremely/very N(%) Somewhat/alittle/not at all N(%)

Importance of information about late effects

Extremely/Very

Somewhat/a little/not at all

101(51) 72(36)
42) 23(12)

Distressrelated to information about infertility

Importance of information about infertility

Extremely/Very

Somewhat/a little/not at all

Extremely/very Somewhat/a little/not at all
88(44) 71(36)
1(2) 40(20)

Total

173(87)
27(14)
P<0.0001

Total

159(80)

41(21)
P<0.0001
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Table 4.

Page 16

Bivariable analysis of factors associated with considering information about late effects or infertility to be
“extremely” or “very” important.

Age (years)
15-17
18-21
22-29
Sex:
Female
Male
Cancer Diagnosis
Hematologic malignancy
Solid tumor
Brain tumor
Race/Ethnicity
White
Non-white or Hispanic
Financial & Living Independence

Living with parents or financially
dependent

Living independently/at least
partial financial independence

Anxiety

Normal

Suggestive of Anxiety
Depression

Normal

Suggestive of Depression
Patient Perceived Prognosis

Favorable (>75% chance of cure)

Less favorable
Treatment Location

Medical oncology

Pediatric oncology

L ate effectsinformation extremely/very
important

% OR(95% CI) P
75 Ref

95 6.84(1.45-32.35) .06
89 2.74(1.15-6.53) .93
91 2.17(.90-5.21) .08
83 Ref

86 Ref

87 1.12(.49-2.55) .88
90 1.50(.18-12.84) 74
87 Ref

87 1.03(.36-2.92) .96
84 Ref

89 1.54(.66-3.7) 31
83 Ref

93 3.01(.99-9.11) .05
85 Ref

90 1.54(.50-4.74) 46
86 .64(.14-2.92) .56
90 Ref

88 Ref

84 .68(.30-1.53) .35

Fertility information extremely/very
important

% OR(95% CI) P
63 Ref

81 2.52(.97-6.57) .59
87 3.94(1.78-8.77) .02
83 1.55(.76-3.14) .23
76 Ref

86 Ref

87 1.04(.52-2.11) .98
90 1.06(.21-5.39) 97
80 Ref

76 .76(.33-1.77) .52
74 Ref

87 2.33(1.09-5) .03
78 Ref

82 1.25(.58-2.72) 57
80 Ref

78 .86(.37-2.00) 73
81 2.67(1.02-6.96) .04
62 Ref

85 Ref

70 41(.20-.82) .01
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