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Abstract

Canine multicentric lymphoma generally responds well to chemotherapy, with
appropriate treatment often resulting in a median survival time of 12 months. However,
even after achieving complete remission, most patients eventually experience relapse,
and the effectiveness and duration of subsequent treatments are often less favorable
compared to initial treatment. In cases of cancer relapse, owners may prioritize quality
of life over extending survival time. To better understand these priorities, we designed
a questionnaire for owners whose dogs received multi-drug chemotherapy following

relapse.

A total of 125 dogs received treatment after relapse, and 140 questionnaires were
distributed, resulting in 50 responses. The quality of life for dogs treated after relapse
significantly declined, with 52% of owners reporting a decline, 30% indicating no
change, and only 18% perceiving improvement (p = 0.012). When comparing side
effects to the initial round of chemotherapy, 42% of owners believed the side effects
were more severe, 42% believed they were the same, and 16% believed they were
milder (p = 0.034). Overall, 58% of owners felt the treatment outcomes were worse
than expected, 28% thought they matched expectations, and 14% believed they
exceeded expectations (p < 0.001). Despite these challenges, 52% of owners did not
regret their decision to continue treatment, 16% were unsure, and 32% expressed regret.
Owners were more likely to regret their decision if side effects during the post-relapse
period were more severe than previous treatment (standardized residual = 2.8), while
no significant differences were found regarding the relapse interval or treatment
effectiveness. At the time of relapse, the primary concerns for owners included the rapid

progression of the disease (28%), chemotherapy side effects (19%), and poor prognosis

il
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(14%), with other factors such as advanced age, treatment costs, and frequent visits

accounting for less than 10%.

This study highlights the complex and challenging nature of deciding to continue
chemotherapy after relapse. While the outcomes are often less favorable than those of
the initial treatment, two-thirds of the owners expressed no regret in pursuing treatment.
Regret was associated with the perceived severity of side effects compared to the initial
chemotherapy experience; therefore, minimizing side effects as much as possible is

recommended.

Keywords: canine, chemotherapy, multicentric lymphoma, relapse
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List of abbreviations

ABBREVIATIONS

CHOP protocol C, cyclophosphamide; H, doxorubicin;
O, vincristine; P, prednisolone

HRQoL Health-related quality of life

LHOP protocol L, L-asparaginase; H, doxorubicin; O,
vincristine; P, prednisone

PARR PCR for antigen receptor rearrangement

POQoLS Pediatric Oncology Quality of Life
Scale

QoL Quality of life

VCOG-CTCAE Veterinary Cooperative Oncology

Group—Common Terminology Criteria

for Adverse Events
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Chapter 1 Introduction

Lymphoma is the most common hematopoietic tumor in dogs, an estimated
incidence rate of 20—100 cases per 100,000 dogs [1, 2]. It is defined as a proliferative
disorder of malignant lymphoid cells, multicentric lymphoma is the most common type,
and are mostly of B-cell origin. which primarily affects peripheral lymph nodes initially

and progresses to systemic disease involving visceral organs and bone marrow.

Without therapy, dogs with lymphoma may die within 4-6 weeks [3, 4]. With
treatment, although survival times and complication rates varied between studies, most
dogs maintained a good quality of life (QOL) and achieved complete remission, which
lasted a median of 7-10 months. The median overall survival time was 10—14 months
[5]. The mainstay of treatment is multi-drug chemotherapy. CHOP protocol (C:
cyclophosphamide; H: doxorubicin; O: vincristine; P: prednisolone) is the most
frequently used in the veterinary field as an induction therapy. Various CHOP-based
protocols have also been developed, with reported remission rates exceeding 80% and
median survival times (MST) ranging from 10 to 12 months, and about 20% of dogs

surviving beyond 2 years [6].

Chemotherapy drugs indiscriminately target rapidly dividing tumor cells and
normal cells. As a result, the most common side effects of chemotherapy include bone
marrow suppression, gastrointestinal symptoms, and hair loss. In dogs, the most
frequently reported adverse reactions to chemotherapy are neutropenia (22%), vomiting
(21%), diarrhea (20%), and loss of appetite (20%). According to the current
chemotherapy adverse reaction grading system, 83% of patients experience VCOG

grade I side effects. Furthermore, 77% of owners believe their dogs tolerate the
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treatment well, while only about 10% of patients experience severe side effects that
significantly impact their QoL, leading to chemotherapy delays or discontinuation,
hospitalization, or death [7, 8].

However, most dogs experience relapse either during or after the termination of
the protocol. A small residual population of malignant tumor cells persistently exists,
contributing to relapse and leading to the recurrence of clinical signs or measurable
disease [9]. Re-induction or rescue protocols are warranted when progression occurs,
but drug resistance is a major limiting factor. After the first relapse, the likelihood of
achieving a second remission is about 50%, with a median progression-free period of
1.5 to 2 months [4, 10]. Though the response are not durable, but reinduction is still

recommended at the first recurrence.
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Chapter 2 Literature review

2.1 Quality of life assessment in cancer patients

Most owners are concerned about the QoL of their animals and the negative side
effects of treatment [11]. There is no universally accepted definition of QoL, but it is
generally regarded as a multidimensional concept involving the subjective evaluation
of factors contributing to overall well-being. There is growing acceptance that a
treatment can be considered valuable if it improves a patient’s subjective well-being,
even without significantly impacting outcomes such as survival prolongation or halting
disease progression. Such improvements can still be regarded as a success in cancer
treatment. However, measuring an individual’s perspective remains a challenge.

Health-related quality of life (HRQoL) assessment is particularly important in
palliative therapy, where the goal is to improve QoL when a cure is not possible [12].
HRQoL is defined as encompassing concepts related to physical, psychological,
cognitive, emotional, and social functioning, with an emphasis on the impact of health
status on overall QoL. With the rise of animal welfare and ethical awareness, research
in this area has grown significantly. The assessment of HRQoL in animals began with
the Glasgow University Health-related Dog Behavior Questionnaire (GUVQuest),
which was developed to evaluate chronic pain in dogs based on its impact on HRQoL
[13]. Following this development, most subsequent QoL questionnaires have been
specifically tailored to individual diseases.

The Pediatric Oncology Quality of Life Scale (POQOLS) is a 21-item
questionnaire designed to assess the QoL of children undergoing cancer treatment. It is
completed by parents or caregivers and focuses on three key domains to evaluate

different aspects of the child’s well-being: physical function and role restriction,
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emotional distress, and reactions to medical treatment [14]. The POQOLS has been
widely used in pediatric medicine, demonstrating good reliability and reproducibility.

In addition to the POQOLS, several standardized measurement tools, such as the
Pediatric Quality of Life Inventory and the Health Utilities Index Mark, have
demonstrated similar efficacy in large meta-analyses. Overall, pediatric patients with
hematologic malignancies tend to have poorer physical and mental health compared to
those with other diseases [15].

The situation of veterinary patients is similar to that of pediatric patients, as both
are unable to fully express their feelings and rely on caregivers or parents to observe
and describe their conditions. Main family caregivers are generally considered the
preferred choice of proxy, as they tend to have a higher correlation with the patient’s
condition than physicians, presumably due to their more frequent contact. [16-18]

Self-reporting plays a critical role in human medicine. Studies have shown that
proxy reports tend to rate QoL lower than self-reports, a phenomenon known as the
"disability paradox." [19-21]. A similar situation is observed in pediatric oncology,
where 30% - 50% of children experience symptoms such as fatigue, nausea, pain, and
loss of appetite during treatment. Unobservable symptoms, such as nausea and
psychological states, often require self-reporting to fully capture the patient’s
experience [22]. These studies highlight inherent limitations in the accuracy of
assessments for veterinary patients as well.

For cancer patients, one study developed a questionnaire to assess HRQoL in
cancer-bearing dogs and cats, dividing it into domains such as happiness, mental status,
pain, appetite, hygiene, water intake (hydration), mobility, and general health [12].
However, this approach does not differ significantly from general QoL assessments or
those targeting other diseases, raising concerns about its ability to accurately reflect the

QoL specific to the cancer population [23].
4
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Recent literature on the QoL in cancer-bearing dogs has assessed various domains,
including vitality, companionship, pain, and mobility, using 17 questions to evaluate
each aspect. The study found that owners tended to prioritize adherence to normal
routines and interactions with their dogs over clinical symptoms when assessing QoL

[24].

2.2 The impact of chemotherapy on dogs with lymphoma

Owners often weigh the benefits of extended survival against the potential side
effects of treatment, which influences their willingness to continue chemotherapy [25].
When the goals of chemotherapy for dogs are categorized as cure, life prolongation, or
quality of life improvement, veterinarians and owners often have differing attitudes. If
the goal is either cure or life prolongation, 70% of veterinarians are willing to tolerate
higher VCOG grade of side effects, compared to only 30-40% of owners. However,
when the goal is to improve quality of life, both veterinarians and owners prefer lower
levels of side effects, with only 20-25% of veterinarians willing to accept moderate to
severe side effects.

Research from previous studies highlights that while treatment complications may
occur during chemotherapy for lymphoma, many owners prioritize their pet’s quality
of life and report satisfaction with the outcomes. The likelihood of side effects during
chemotherapy ranges from 52.0% to 65.0%, while 53.3% to 68.0% of patients
experience stable or improved quality of life. Although 20% to 32% of patients may
experience a slight decline in quality of life, 73.2% to 92.0% of owners are still willing
to pursue chemotherapy again. These findings suggest that, despite the potential for
side effects, most owners are satisfied with the treatment outcomes and believe their

pets' QoL remains acceptable during chemotherapy [27]. Notably, even in elderly
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patients, the efficacy of treatment does not decrease, nor do the side effects become

more severe [3].

2.3 Medical decision-making anxiety of proxies

In pediatric oncology, initial treatment decisions are typically made by parents
under conditions of high emotional and time pressure, often without a comprehensive
understanding of the disease or prognosis. Approximately 1 in 6 parents experience
heightened regret within the first 3 months after treatment begins. However, this feeling
is dynamic and can change based on the child’s response to treatment, either increasing
or decreasing. Over the entire process, 27% of parents experience at least one instance
of strong regret, with a minority continuing to exhibit persistent strong regret. A key
factor contributing to parental regret is whether they received adequate information
during the decision-making process [28].

Shared decision-making (SDM) is an important concept referring to the process in
which clinicians and patients jointly participate in making treatment decisions after
discussing options, benefits, and risks, while considering the patient’s values,
preferences, and circumstances. This process can influence the success of medical
interventions, as well as owner satisfaction and compliance. However, even in human
medicine, discrepancies in consensus between physicians and patients may still occur
[29].

In the face of incurable diseases, pet owners may have different perspectives on
the necessity and expectations of treatment compared to veterinarians [25]. Effective
veterinary-owner communication and proper owner education about chemotherapy

treatment protocols are crucial for successful treatment outcomes [30].
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Over-treatment can also contribute to caregiver burden, particularly in cases of
chronic or palliative care for companion animals, where owners may experience

heightened anxiety, depression, and a decline in social functioning [31].
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Chapter 3 Objectives

Currently, for canine lymphoma patients, chemotherapy 1is generally
recommended following a relapse. However, there is limited research on owners'
perspectives regarding pursuing chemotherapy in such circumstances. The primary aim
of this study was to evaluate owners' views on the acceptability of their dogs' QoL after
reinduction therapy at the first recurrence. The secondary objective was to identify the
factors influencing owners' decisions to pursue reinduction chemotherapy following a

relapse.
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Chapter 4 Material and methods

4.1 Patient selection

A retrospective study was conducted on canine patients diagnosed with
multicentric lymphoma at National Taiwan University Veterinary Hospital from 2001
to 2024. Each patient was diagnosed through fine-needle aspiration, with ambiguous
cases further evaluated using flow cytometry, PCR for antigen receptor rearrangement
(PARR), or excisional biopsy. Following diagnosis, chemotherapy was administered
using either a 25-, 19-, or 15-week CHOP protocol (C: cyclophosphamide; H:
doxorubicin; O: vincristine; P: prednisolone) or a 19- or 15-week LHOP protocol (L:
L-asparaginase; H: doxorubicin; O: vincristine; P: prednisone). Patients who
experienced disease progression or death during induction were initially excluded, as
were those who received no further treatment after relapse. However, regardless of the
response to reinduction therapy or treatment completion, all cases were included once

post-relapse treatment had commenced.

4.2 Method of questionnaire distribution

The owners of the included cases were contacted via text message with a link to
an anonymous online survey. The text messages were sent through the Newsleopard
platform (Newsleopard™, 2024). Contact information was obtained from the hospital's
electronic medical record system. If a patient had multiple owners, the survey was sent
to all of them simultaneously.

The online questionnaire consisted of nine questions: seven single-choice
questions and one multiple-choice question, and one open-ended question. The choice

questions were measured on either a scale from 0 to 2 or a Likert scale from 0 to 5.
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Likert scales were also integrated within the questionnaire to allow participants to rank the
importance of key themes surveyed. Multiple-choice questions require at least one answer
to be selected. Owners had the option to decide whether to respond to the open-ended

question. Completing the entire questionnaire required approximately 3 minutes.

4.3 Questionnaire design and the Questionnaire

Three key themes were adapted from previous research and were embedded within the
questionnaire: owner perception of the benefits and side effects of chemotherapy, willingness
to repeat chemotherapy. The questionnaire was adapted from several studies with
primary references including the Canine Lymphoma Quality of Life Questionnaire, the
Small Animal Cancer Quality of Life Questionnaire, and the Owner-Dog Bond
Questionnaire [12, 23]. Covering various aspects of QoL, treatment response, and
chemotherapy side effects is challenging, particularly when attempting to quantify
these factors. Since caregivers' subjective perceptions are central to assessing
satisfaction, this study focuses on subjective outcomes and side effects of treatment
following relapse, comparing them to previous chemotherapy experiences and
expectations. This approach aims to improve response efficiency and minimize
potential misinterpretations. Furthermore, understanding factors that cause hesitation
in resuming chemotherapy, such as treatment costs, prognosis, and frequent follow-up
visits, can provide insights into the challenges owners face when making decisions.

Including open-ended questions allows owners to freely share their personal
perspectives, providing additional insights that complement and expand upon the ideas
generated by multiple-choice questions or the survey design [32]. The owners were

asked the following questions in sequence:

10
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How long did it take from the end of the first treatment to the relapse? (options:
3 months, 6 months, 9 months, over a year)

How has the quality of life changed after receiving chemotherapy following
tumor relapse? (options: got worse, remained the same, got better)

Did the second round of chemotherapy alleviate your dog's symptoms? (options:
got worse, remained the same, got better)

The side effects during chemotherapy following relapse were severe. (options:
totally disagree, partially disagree, neutral, partially agree, totally agree)

How do you perceive the side effects of chemotherapy after relapse compared
to the first round of chemotherapy? (options: more severe, the same, less severe)
What was the treatment outcome after receiving chemotherapy following tumor
relapse? (options: worse than expected, as expected, better than expected)

. Upon discovering your dog's lymphoma relapse, what were the reasons that

made you hesitate to receive chemotherapy? (multiple selections allowed)

The disease progressed faster than expected.

The prognosis of the disease was poor.

The side effects of chemotherapy were significant.

The method of administration: such as frequent injections.
The patient was too old.

The cost was too high.

Frequent follow-up visits were required.

Others: _ (Fill-in-the-blank item)

If you could do it all over again, would you choose to let your dog receive
treatment after a relapse? (0 = no, 1 = unsure, 2 = yes)

Additional suggestions and thoughts. (open-ended question)
11
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Original Chinese version of the questionnaire content listed in Table 1. The data
was initially compiled using Google’s built-in form analysis tool for basic statistical

summarization.

4.4 Statistical analysis

Most of the questions in the questionnaire consisted of categorical variables with
ordinal options. Chi-square test was employed to analyze the relationship between
relapse time and various questionnaire items, and conducted a post-hoc analysis to
obtain standardized residuals for identifying specific trends. Logistic regression was
applied to examine the associations between the decision to pursue treatment again and
individual survey questions. A p-value of less than 0.05 was considered statistically

significant. Statistical analysis was performed using IBM SPSS Statistics (version 29).

12
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Chapter S Results

5.1 Study population

A total of 172 eligible canine multicentric lymphoma patients were initially
included in the study. After excluding those who experienced disease progression
during chemotherapy induction, did not relapse, or did not continue further treatment
after relapse, 125 patients were ultimately included. Of these, 88 patients treated with
the CHOP protocol received 93 text messages, 19 patients on the 19-week LHOP
protocol received 22 text messages, and 18 patients on the 15-week LHOP protocol
received 25 text messages. In total, 140 questionnaires were distributed, with 50

responses received, resulting in a response rate of 26%, as shown in Figure 1.

5.2 Relapse status and the decision to repeat treatment

Using logistic regression, the analysis examined the choice made if given the
chance to decide again. Among the factors analyzed, the perception of chemotherapy
side effects relative to the first round showed a strong and statistically significant
positive association with the decision to opt for further treatment (OR = 13.824, p =
0.045) as showed in Table 2. Other factors, including the time interval from the end of
the first treatment to relapse (OR = 0.344, p = 0.581), changes in QoL (OR = 3.369, p
=0.295), symptom alleviation (OR = 1.893, p = 0.444), and overall treatment outcome
(OR=0.511,p=0.579), did not demonstrate significant associations with the decision
to pursue repeated chemotherapy.

Post-hoc analysis revealed that owners who perceived side effects as "more
severe" were significantly more likely to refuse treatment again (standardized residual

= 2.8), while those who perceived side effects as "the same" were significantly more

13
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likely to remain uncertain (standardized residual = 2.0). Other categories, including
willingness to treat ("Yes") and perceptions of "Less severe" side effects, showed no

significant differences (standardized residuals < 1.96) as presented in Table 3.

5.3 Analysis of individual questions

Among the 50 respondents, 44% reported that relapse occurred within 3 months
of completing the first treatment, while 28% indicated that relapse occurred after more
than a year, demonstrating a significant difference in relapse timing (p = 0.025), which
showed in Figure 2.

Descriptive analysis and Chi-square analysis were summarized in Table 4.
Regarding QOL after receiving chemotherapy, 52% of owners reported a decline, 30%
observed no change, and 18% noted improvements (p = 0.012). For symptom
alleviation after the second round of chemotherapy, 44% of owners felt symptoms
worsened, while 40% reported improvements (p = 0.032). When evaluating the severity
of chemotherapy side effects, 28% of respondents strongly agreed that the side effects
were severe, with an additional 10% partially agreeing. In contrast, 34% either partially
or totally disagreed with the perceived severity of side effects, but the result did not
indicate statistical significance (p = 0.116). Comparing the side effects to those of the
initial chemotherapy, 42% of respondents perceived them as more severe, 42%
observed no change, and only 16% reported milder side effects. The Chi-square test
revealed a significant difference in perceived severity (p = 0.034). Regarding overall
treatment outcomes, 58% of owners found the results to be worse than expected, 28%
found them as expected, and only 14% noted better outcomes (p < 0.001). Overall, 52%
of owners indicated they would opt for chemotherapy again if faced with a similar
decision, while 32% would decline further treatment, and 16% remained uncertain (p =

0.008).
14
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5.4 Relapse interval and chemotherapy experience

A Chi-square test of independence was conducted to explore the relationships
between the time from the end of the first treatment to relapse and various factors
related to the dogs' subsequent chemotherapy experiences. The significant impact of
relapse timing on QOL after receiving chemotherapy were identified at the 6-month (p
= 0.035) and 9-month (p = 0.003) intervals. Although not statistically significant, the
3-month interval approached significance (p = 0.057). Owners' perception of side
effects compared to the first round of chemotherapy also demonstrated significant
differences at the 6-month (p = 0.037) and over-a-year (p = 0.037) intervals. No
significant differences were observed for factors such as symptom alleviation, general
side effects, or treatment outcomes, with p-values > 0.05 across all intervals as
presented in Table 5.

Post-hoc Chi-square analysis with standardized residuals was performed to
identify significant deviations from expected counts for perceived chemotherapy side
effects and QoL changes across relapse intervals. A significant result was observed for
"QoL — Better” in the "Over a year" interval, with a standardized residual of 2.2,
indicating a significantly higher-than-expected perception of better QoL changes in this
group. No significant differences were found for other categories, as all standardized
residuals remained below | 1.96 |, suggesting that most deviations from expected values

were not statistically meaningful as presented in Table 6.

5.5 Factors influencing the decision to repeat treatment at the

time of relapse
A total of 113 responses were collected for the multiple-choice question regarding
the decision to continue treatment upon discovering a relapse. Statistical analysis of the
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factors influencing the decision to pursue further chemotherapy revealed that the most
common concern was the faster-than-expected progression of the disease (28%),
followed by significant side effects of chemotherapy (19%), a poor prognosis (14%),
advanced patient age (11%), administration methods and high treatment costs (both
10%), and frequent follow-up visits (8%), as shown in Figure 3.

Based on the frequency distribution, for dogs that relapsed within 3 months, 70%
(N=14/20) of owners cited "The disease progressed faster than expected" as their
primary concern, followed by 50% (N=10/20) reporting "The side effects of
chemotherapy were significant." In the 6-month group, the most reported concern was
"The prognosis of the disease was poor" at 82% (N=9/11), followed by both "The side
effects of chemotherapy were significant" and "Frequent follow-up visits were
required," each at 36% (N=4/11). In the 9-month group, which had a very small sample
size (N=5), "The patient was too old" was the leading factor at 60% (N=3/5), while no
participants cited "The cost was too high" or "Frequent follow-up visits were required."
In the "Over a year" group, "The prognosis of the disease was poor" was most
significant at 57% (N=8/14), whereas "Frequent follow-up visits were required" was

the least reported concern at 7% (N=1/14) as presented in Table 7.

5.6 The responds of open-ended questions

A total of 23 participants responded to the open-ended questions. Among them, 5
reported that the effects of chemotherapy were unsatisfactory or did not last long, while
the majority expressed positive satisfaction with the treatment. None of the participants
provided feedback on the questionnaire design or raised concerns about the completion

process, nor did anyone leave additional comments on the multiple-choice questions.
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Chapter 6 Discussion

The primary goals for most owners in choosing treatment for pets with cancer are
to improve QoL and extend lifespan. Canine multicentric lymphoma is a type of tumor
that responds well to chemotherapy, and owners are generally very satisfied with the
initial effects of treatment. A study interviewed 25 owners whose dogs with lymphoma
underwent chemotherapy, approximately half of the owners reported varying degrees
of chemotherapy side effects. However, up to 90% did not regret their choice of
treatment. Recent studies have revealed similar results [26]. The HRQoL scale was
incorporated to evaluate the chemotherapy experiences of dogs with multicentric
lymphoma. Owners were asked to complete a questionnaire at the beginning, middle,
and end of the chemotherapy period. The scale assessed factors such as happiness,
mental status, appetite, hygiene, coat condition, water intake, and activity level. A total
of 15 dogs were included in the study. The results indicated considerable owner
satisfaction and significant improvements in the dogs' appetite, overall health, and QoL
[30].

Most past studies have primarily focused on patients undergoing initial
chemotherapy, making the high satisfaction levels unsurprising. In contrast, this study
targets patients receiving treatment after relapse, where only 52% of owners indicated
they would choose the same treatment again, and 32% expressed regret about their
choice. Side effects experienced during treatment compared to the first round of
chemotherapy play a critical role in whether owners feel regret about their decision.
This was evident in both the comparison between regret and no regret (OR = 13.8, p =
0.045) and between uncertainty and no regret (OR = 22.7, p = 0.032). Patients
experiencing worsened side effects were more likely to regret the decision

(Standardized residual = 2.8); however, some patients with worsened side effects were
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still willing to undergo chemotherapy again (n = 7). This indicates that changes in side
effects are important, but they are not the sole determining factor. Among the
participants, 38% agreed to varying degrees with the statement, "The side effects during
chemotherapy following relapse were severe," while 34% disagreed (p = 0.116). This
suggests that the side effects of chemotherapy following relapse were not necessarily
perceived as very severe. The severity of side effects during chemotherapy may be
attributed to multiple factors, including the specific drugs used, the aging process, and
the progression of concurrent chronic diseases, which can lead to more unpredictable
reactions. Tolerance for side effects may vary depending on the treatment goals and can
differ between veterinarians and owners. When the goal is to cure cancer or extend life,
veterinarians are generally more willing to accept higher levels of side effects.
Conversely, if the goal of chemotherapy is to improve QoL, tolerance for side effects
decreases significantly [25]. It is reasonable to suggest that during initial chemotherapy,
extending life is likely the primary consideration. However, for patients undergoing
treatment after relapse, the owner’s tolerance for side effects may decline further.

Owners' decisions regarding chemotherapy for their pets are often directly
influenced by prior chemotherapy experiences. When deciding on chemotherapy for
their pets, owners are likely influenced by the treatment experiences of their family
members or friends who have undergone chemotherapy [33]. It is reasonable to assume
that the population willing to undergo chemotherapy again in this study was generally
satisfied with their overall experience during the initial treatment, and their past
experiences likely shaped their expectations.

In general, the expected response rate and duration of remission after relapse are
only 40-50% of those achieved during initial chemotherapy. The median duration is
approximately 2 months, with only a small proportion of patients experiencing longer

responses [5, 10]. In this study, 58% of owners believed the results were below
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expectations, consistent with findings from previous studies. This did not influence
their feelings of regret regarding post-relapse chemotherapy (p = 0.579). A similar
observation has been made in humans. When parents face the situation of their child
being diagnosed with incurable cancer, 38% choose to pursue treatment for their child.
Among these, 61% believed that the treatment caused suffering for their child, and 57%
felt that the treatment was ineffective. Parents whose children experienced severe side
effects were less likely to recommend such treatments to others [34].

This suggests that side effects might be more likely make the owners symbolize the
“harm” with “medical decisions” from the owner’s perspective.

Regret is a complex emotional response, and similar challenges are faced in both
pediatric hematology-oncology and veterinary fields. Caregivers or parents often feel
overwhelmed upon receiving a cancer diagnosis, while patients are unable to fully
express themselves. In many cases, parents make treatment decisions without fully
understanding potential adverse effects. This highlights that, even in human medicine,
cancer treatment decisions are frequently made under highly emotional and
insufficiently informed circumstances. A study revealed one-sixth of parents reported
experiencing intense regret at least once within 3 months of starting treatment for their
children, and 45% reported feeling mild regret [35]. Regret may also change over time.
In one study, parents were surveyed at the time of diagnosis, as well as four and twelve
months after starting treatment. The results revealed that some parents (9%) no longer
felt regret, while 7% who initially felt satisfied with their decisions began to experience
regret. Throughout the study, only a small number (3%) of parents consistently felt
regret, but 27% experienced intense regret at least once during the study period. This
suggests that feelings of regret can fluctuate with disease progression and changes in
the patient’s condition. Regret was found to be unrelated to prognosis or relapse status

but was closely associated with receiving high-quality information and parents
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maintaining a calm mindset [28]. In this study, the questionnaire was distributed after
the patients had passed away, ensuring that fluctuations in feelings about treatment
decisions were no longer influenced by the patient’s condition.

For patients experiencing relapse, the initial approach often involves reinduction
using the same protocol [4]. However, as drug resistance develops, the treatment
strategy would be gradually adjusted. The use of rescue chemotherapy is generally
associated with lower response rates, typically lasting only 2-3 months, and may exhibit
greater toxicity compared to first-line chemotherapy [5]. The chemotherapy regimens
administered to dogs after relapse may vary, leading to differences in the risks and
severity of side effects, which also results in limitations in this study. Currently, no
studies have specifically investigated whether patients undergoing chemotherapy after
relapse experience more severe side effects. Such research may be limited by the effects
of the drugs used, as well as the clinical signs that manifest as the disease progresses,
which could pose significant challenges to this type of investigation.

When additional cancer treatment is likely to cause more harm than benefit,
palliative care becomes the primary care for advanced-stage cancer patients. In human
medicine, palliative care includes primary care, which focuses on basic physical and
psychological support, as well as advanced specialist care, which involves complex
symptom management and discussions about care goals. For patients with relapsed or
refractory lymphoma in human medicine, the high uncertainty of prognosis often leads
to rapid deterioration within a short period [36]. The average length of stay for hospice
care is only 9 days, indicating a very short period between the cessation of active
treatment and death [37]. A study revealed that although 55% of respondents who opted
for chemotherapy for their pets were aware of the potential side effects, they found it
challenging to accept the impact of vomiting, diarrhea, or inappetence on the patient's

QoL. Nevertheless, most respondents considered QoL more important than life
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extension; however, owners generally overestimated the life-prolonging benefits of
chemotherapy [33]. In canine cancer patients, achieving a cure through chemotherapy
is often challenging, especially for relapsed lymphoma, where chemotherapy can also
be considered part of palliative care. The ethical debate over whether chemotherapy
aligns with the best interests of animal welfare has recently gained attention [38]. For
dogs with relapsed lymphoma, chemotherapy is commonly recommended, but
determining the appropriate timing for palliative care remains challenging. This
difficulty may also explain the relatively lower satisfaction observed in this study.

In this study, 66% of patients experienced relapse within six months after
completing the first treatment, while 28% faced their first relapse more than a year later.
We hypothesized that shorter relapse intervals, due to faster development of drug
resistance and increased likelihood of initiating rescue therapy, would result in poorer
treatment outcomes and more severe side effects. However, the statistical results of this
study do not support this hypothesis. The analysis revealed that while relapse intervals
initially appeared to influence perceptions of QoL and side effects, the post-hoc analysis
identified significance only in the "Over a year" group for better QoL impacts (p =
0.037, residual = 2.2). Notably, the "Over a year" group was not significant in the
original QoL analysis (p= 0.116), further supporting the conclusion that relapse
intervals may not consistently impact QoL, perceived side effects, or treatment
outcomes.

The most frequently cited concern upon relapse was the rapid progression of the
disease (28%), followed by chemotherapy side effects (19%) and the poor prognosis
(14%). Among patients with a relapse interval of six months, 82% perceived the
prognosis as poor, compared to 57% of those with a relapse interval of over one year.
Current research on prognostic factors lacks standardized criteria. Although there are

numerous studies on prognostic factors, their findings vary significantly due to
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differences in patient populations, tumor types, staging, immunophenotypes,
medications, and even terminology definitions. Immunophenotype and initial treatment
response (i.e., whether complete remission is achieved) may be more reliable
prognostic indicators [6]. However, this study is limited by its design and cannot
confirm these factors.

In contrast, factors such as the patient’s age, administration method, cost, and
frequent follow-up visits were selected by less than 10% of respondents. This may be
because patients with relapse had already undergone initial chemotherapy and were less
likely to reject these aspects, making them less significant considerations [39].
Alternatively, patients with such concerns may be more inclined to opt against further
aggressive chemotherapy.

Although not included in the multiple-choice options, studies on palliative care for
pets with cancer suggest that the owner's circumstances—such as mental health,
financial constraints, personal experiences of friends or family, work situation, and
emotional attachment to the pet—or the veterinarian's circumstances—such as
experience with oncology or palliative care and clinic equipment limitations—may also
be relevant factors [40]. This study included an open-ended field in the multiple-choice
question design, but no respondents provided additional information. Previous studies
have shown that only approximately 30% of dogs experiencing relapse after CHOP
chemotherapy underwent further treatment [41, 42]. This study could not assess
whether owners who chose not to treat their dogs’ relapse experienced different levels
of concern, highlighting the need for further research to explore these factors.

This study utilized an anonymous online questionnaire, which offers several
advantages, including cost-effectiveness and increased response accuracy. Anonymous
responses can enhance the response rate and reduce the likelihood of participants

declining or providing false information due to concerns about data privacy. Compared
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to telephone interviews, online questionnaires also provide better confidentiality [43,
44].

This study is limited by recall bias regarding the perceived effectiveness or side
effects of treatment. Additionally, the use of an anonymous online questionnaire makes
it difficult to clearly define the respondent population, and biased respondents may be
more likely to participate [45]. To enhance confidentiality and reduce response time,
the questionnaire was designed without collecting detailed information about patients
or owners. Future research on post-relapse chemotherapy could address these
limitations by incorporating such data and including patients whose owners chose not
to pursue treatment. This would allow for a more comprehensive understanding of

decision-making experiences and their influencing factors.
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Chapter 7 Conclusions

This study suggests that, despite the discrepancy between expectations and
experiences, the majority of owners did not express regret over their decision.
Compared to the initial chemotherapy experience, the perception of side effects plays a
crucial role in determining whether regret arises. Therefore, during chemotherapy for
relapsed cases, more active preventive and symptomatic care should be considered to

minimize the occurrence of side effects.
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Figures

172 patients with multicentric lymphoma initially included

Excluded: progression during induction, no
relapse, or no post-relapse treatment

125 patients included after screening

l

CHOP protocol

19-week LHOP protocol 15-week LHOP protocol

(88 patients, 93 questionnaires) (19 patients, 22 questionnaires) (18 patients, 25 questionnaires)

»

140 questionnaires distributed

50 responses received (26% response rate)

Figure 1. Case enrollment process and results
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Figure 2. Study population categorized by relapse interval
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The disease progressed faster than expected.

The side effects of chemotherapy were significant.
The prognosis of the disease was poor.

The patient was too old.

The method of administration.

The cost was too high.

Frequent follow-up visits were required.

Figure 3. Distribution of factors influencing decision-making at relapse: multiple-choice question results
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Table 1. The original questionnaire in Chinese
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Table 2. Logistic regression analysis of relapse experience and its

association with willingness to pursue treatment again

Willingness to pursue treatment again

Yes vs. No

Logit coefficient Odds ratio p-Value
Relapse interval -1.068 0.344 0.581
Change of QoL 1.215 3.369 0.295
Symoptoms alleviation 0.638 1.893 0.444
Severity of side effects -0.217 0.805 0.615
tsol‘}fl deufcfficotfl severity compared 2.626 13.824 0.045*
Treatment outcome -0.671 0.511 0.579

*p-Value < 0.05 is considered significant.
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Table 3. Post-hoc crosstabulation for perceived side effects of

chemotherapy after relapse and willingness to treat again

Willingness to

Perception of

Expected Standardized

treat again after  side  effects Count count 0, Sy
relapse after relapse
No More severe 14.0 6.7 2.8 *
The same 2.0 6.7 -1.8
Less severe 0 2.6 -1.6
Unsure More severe 0 34 -1.8
The same 7.0 3.4 2.0%*
Less severe 1.0 1.3 -0.2
Yes More severe 7.0 10.9 -1.2
The same 12.0 10.9 0.3
Less severe 7.0 4.2 1.4

*|Standardized residuals| > 1.96 indicates significance.
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Table 4. Chi-square analysis of responses to chemotherapy experience

. Standardized
Options ~ Numbers x2(df)  p-Value O
Relapse interval 3months 20 (44%) 2.12 %
6 months 11 (22%) -0.42
936(3)  0.025%
9 months 5 (10%) -2.12%
overayear 14(28%) 0.42
Change of QoL got worse 26 (52%) 2.28 *
remained the 5 35000 g97(2)  0012%  -042
same
got better 9 (18%) -1.88
Symptoms alleviation  got worse 22 (44%) 1.30
remained the ¢ ooy Gg8(2)  0.032%  -2.13
same
got better 20 (40%) 0.81
Severe side effects ‘Fotally 6 (12%)
disagree
partially o
disagree 1(22%)

neutral 14 (28%) 7.4 (4) 0.116 ;

partially agree 5 (10%)
totally agree 14 (28%)

Side effects more severe 21 (42%) 1.05
compared to the first
treatment the same 21 (42%) 6.76 (2) 0.034* 1.05
less severe 8 (16%) -2.13 %
Treatment outcome  worse than 29 (58%) 3.0] *
expected
as expected 14 (28% 15.16 (2) <0.001* -0.66
p (28%) ()
better than 0 "
expected 7 (14%) -2.37
Willingness to repeat no 16 (32%) -0.17
treatment
unsure 8 (16%) 9.76 (2) 0.008* -2.13 *
yes 26 (52%) 2.28 *

*p-Value < 0.05 and |Standardized residuals| > 1.96 are considered significant.
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Table 5. Chi-square analysis of relapse interval and chemotherapy

experiences
Relapse interval x2(df) p-Value
3 months 12.234 (6) 0.057
6 months 13.569 (6) 0.035%*
Change of QoL
9 months 9.009 (1) 0.003*
over a year 7.400 (4) 0.116
3 months 4.681 (6) 0.585
6 months 4.963 (6) 0.549
Symoptoms alleviation
9 months 3.627 (1) 0.057
over a year 3.273 (1) 0.070
3 months 9.278 (12) 0.679
6 months 12.140 (12) 0.434
Severity of side effects
9 months 1.851 (1) 0.174
over a year 0.434 (12) 0.679
3 months 11.985 (6) 0.062
Side effects compared to the 6 months 13.426 (6) 0.037*
first treatment 9 months 3.776 (1) 0.052
over a year 0.037 (6) 0.037*
3 months 8.234 (6) 0.221
6 months 9.556 (6) 0.145
Willingness to repeat treatment
9 months 3.273 (1) 0.070
over a year 3.273 (1) 0.070
3 months 3.515(6) 0.742
6 months 4.810 (6) 0.568
Treatment outcome
9 months 0.332 (1) 0.565
over a year 0.332 (1) 0.565

*p-Value < 0.05 is considered significant.
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Table 6. Post-hoc crosstabulation for perceived chemotherapy side

effects and quality of life changes across relapse intervals

Side effects compared to the

first treatment Change of QoL
Relapse interval
More The same Less Worser The same Better
severe severe
3 Count 9.0 10 1 13 5.0 2.0
months Expected 36
count 8.4 8.4 32 10.4 6.0 '
Standardized 0.8
residuals 0.2 0.6 -1.2 0.8 0.4 e
6 Count 7.0 3.0 1.0 8.0 3.0 1.0
months Expected 20
count 4.6 4.6 1.8 5.7 33 '
Standardized 14
residuals 1.1 -0.8 -0.6 1.0 -0.2 ’
9 Count 0 4.0 1.0 2.0 2.0 1.0
months Expected 0.9
count 2.1 2.1 0.8 2.6 1.5 ‘
Standardized 0.1
residuals -14 1.3 0.2 -0.4 0.4 ‘
Over Count 5.0 4.0 5.0 3.0 5.0 6.0
ayeat Expected 25
count 59 59 2.2 73 4.2 ‘
Standardized 29 %
residuals -04 -0.8 1.8 -1.6 04 ’

*|Standardized residuals| > 1.96 indicates significance.
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Table 7. Frequency distribution of responses to multiple-choice

questions by relapse interval

Rapid \ Frequent
Relapse Side effects of Poor Advanced The method of High
disease . o follow-
Interval ~ chemotherapy prognosis  age  administration costs o
progression up visits
3 70% 50% 40% 30% 25% 25% 20%

months (N=14/20) (N=10/20) (N=8/20) (N=6/20) (N=5/20) (N=5/20) (N=4/20)

6 27% 36% 82%  27% 18% 27%  36%
months (N=3/11)  (N=4/11) (N=9/11) (N=3/11) (N=2/11) (N=3/11)(N=4/11)

9 40% 40% 20%  60% 20% N Ne
months (N=2/5)  (N=2/5)  (N=1/5) (N=3/5) (N=1/5)
Overa  21% 43% 57%  14% 14% 21% 7%

year (N=3/14) (N=6/14) (N=8/14) (N=2/14) (N=2/14) (N=3/14)(N=1/14)

*Each percentage indicates the proportion of participants within the specific relapse
interval group who selected a particular option in the multiple-choice question. For
example, “70% (N=14/20)" means that 14 out of 20 participants in the 3-month relapse
group selected "The disease progressed faster than expected."
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