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Abstract
Background Light chain (AL) amyloidosis is a plasma cell neoplasm associated with high early mortality
and severe morbidity that can cause severe disability. We explored the impact of AL amyloidosis on
symptoms and well-being from the perspectives of patients and health care providers who regularly care
for AL patients. We intended to develop a conceptual understanding of patient-reported outcomes in AL
amyloidosis to identify the context of use and concept of interest for a clinical outcome assessments tool
in this disease.

Method Twenty patients and 10 professionals were interviewed. Patient interviews captured the spectrum
of amyloidosis experience including time from diagnosis, type of organ involvement, and presence and
type of treatment received. Interviews with professionals included physicians, advanced practice
providers, registered nurse, and a patient advocate; these interviews covered similar topics.

Results The impact of AL amyloidosis on patients’ life was multidimensional, with highly subjective
perceptions of normality and meaning. Four major themes from patients and experts included diagnosis
of AL amyloidosis, living with AL amyloidosis, symptom burden, and social roles. Barriers to patient-
reported outcomes data collection in patients were additionally explored from experts. The themes
provide a comprehensive understanding of the important experiences of symptom burden and its impact
on daily life from AL amyloidosis patients’ and from the perspectives of professionals who care for
patients with AL amyloidosis.

Conclusion These �ndings further the conceptual understanding and identi�cation of a preliminary model
of concept of interest for development of a clinical outcome assessments tool for AL amyloidosis.

Introduction
Patients with light chain (AL) amyloidosis can have high symptom burden, both at the time of diagnosis
as well as after surviving the initial year after diagnosis.1 This is a rare and complex disease secondary to
a plasma cell neoplasm in which patients can have multi-system organ dysfunction from insoluble �bril
deposition leading to high morbidity.2 The �brils are derived from immunoglobulin free light chains made
by the clonal plasma cells. Patients with AL amyloidosis often experience long delays in diagnosis
resulting in many having advanced stage at the time of diagnosis.3 Frontline treatment is comprised of
chemotherapeutic agents including autologous stem cell transplant. Nearly 30-40% of patients die in the
�rst year after diagnosis owing to an inability to reverse organ dysfunction with current therapies.4, 5

Since AL amyloidosis is a heterogeneous disease, i.e. can affect different organs in a given patient, the
AL patient experience and symptom burden can range widely based on the number and type of organs
affected by amyloid �brils.1, 6 Further, treatments can also add to symptom burden.7 Because the
underlying clonal disorder is incurable, AL amyloidosis patients can experience relapses in disease
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requiring additional treatments even after successful initial therapy. Thus, AL amyloidosis patients can
have signi�cant symptoms and impairments for the remainder of their life.

The primary goal of this study was to better understand the experience of AL amyloidosis patients
together with the experience of health care providers and other professionals who regularly care for AL
patients from the perspective of symptom burden and quality of life. We also sought to develop a
comprehensive conceptual framework of symptoms of AL amyloidosis and impacts on health-related
quality of life to guide development of a clinical outcome assessments tool in AL amyloidosis.

Materials And Methods
This exploratory study used qualitative methods to create an in-depth understanding of patient and
health care provider experience of AL amyloidosis symptom burden and health-related quality of life.

Participants

The study was conducted at the Froedtert and Medical College of Wisconsin Cancer Center. Patients with
AL amyloidosis were invited to participate. Further, participants in the Amyloidosis Support Groups were
informed of the study and provided with the study email if they were interested in participating. The study
employed purposive sampling to ensure heterogeneity of our patient sample on important factors known
to impact symptom: time of diagnosis, active treatment, and organ involvement. Patients were screened
to ensure that the study captured the spectrum of amyloidosis, including patients who were newly
diagnosed and those who had lived with the disease for more than a year, patients on active treatment
and those who were not on active chemotherapies, and included the spectrum of amyloid organ
involvement, including cardiac, renal, gastrointestinal, neuropathic, and soft tissue involvement. Of 8
patients purposively sampled and invited from the academic cancer center, 7 participated. Of 22 patients
from the Amyloidosis Support Groups who responded with interest in participating, 13 were interviewed.

Professionals/AL amyloidosis experts were identi�ed from professional contacts. Professionals included
physicians representing a variety of specialties from a total of 4 institutions within the United States,
advanced practice providers, and a registered nurse; all professionals worked in amyloidosis-focused
practices and saw AL amyloid patients on a regular basis. Additionally, a patient advocate with long-
standing experience and interactions with patients and caregivers through the Amyloidosis Support
Groups was also interviewed. All professionals who were approached participated in this study.

The Medical College of Wisconsin Institutional Review Board approved the study design and methods.
Participation in the study was voluntary. All participants provided verbal consent to participate in the
interviews. Patients were provided with an Amazon gift card worth $100 and experts $50 for their time
commitment.

Procedures
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Interviews were carried out in person (N=10) or via telephone (N=20). All interviews were conducted by an
experienced interviewer (JM) who did not have a previous relationship with the participants. The research
team also comprised of amyloidosis-focused clinicians (AD’Souza and ADispenzieri), health service
researchers including a physician with experience in qualitative research (RC, JP, and KF), and an
amyloidosis patient advocate (MF). The semi-structured interview guide for patients included questions
about symptoms, health-related quality of life, and the lived experience of AL amyloidosis whereas the
semi-structured interview guide for professionals included questions on symptoms, use of health-related
quality of life tools to collect symptom burden in amyloidosis, and barriers to the use of these tools in
clinical practice. Interviews were audio-recorded and transcribed. After completion of all patient interviews
and subsequent coding of the interviews, professionals were interviewed.

Data Analysis

A team-based systematic content analysis approach was used.8 The interviews with patients and experts
were analyzed separately and beginning with patient interviews. Two members of the research team (AD
and JM) read the �rst �ve patient interviews and developed an initial coding scheme, with prespeci�ed
themes based on the interview guide (e.g. symptom burden) plus open coding to capture themes that
arose from the data. Each theme was further divided into subthemes rooted in patterns that emerged in
symptom experience, in order to obtain more comprehensive participant accounts.9 A similar approach
was used to code expert interviews. In line with Patient Reported Outcome Measurement Information
system (PROMIS) evaluation methodology, a second round of double coding identi�ed facets, or
attributes representative of the construct., for physical function and fatigue domains.10-12 Facets used for
coding came from previous PROMIS physical function and fatigue scoring manuals as well as previous
development studies.13, 14 Physical function had �ve facet (upper extremity, lower extremity, central
regions, mobility, activities of daily living) and fatigue had six (fatigue frequency, fatigue duration, fatigue
intensity, impact on physical, impact on mental, impact on social). The results of this coding exercise are
provided in Supplementary data. Results were organized to describe the themes and subthemes;
representative quotes to illustrate these were included. Symptom burden was further characterized
quantitatively by number of patients or experts who mentioned a symptom (source) and the number of
times it was brought up (references). Symptoms were also organized by the type of organ AL involvement
and developed into a conceptual framework. Symptoms that were mentioned more than twice were
included in word clouds (separately for patients and experts) to allow visualization of symptom burden.
All transcripts were double-coded (JM, AD and RC). Coding discrepancies were discussed and revised in
an iterative process until perfect agreement was achieved.

The transcripts were managed and analyzed using NVivo 11 (QSR International, Melbourne, Australia).

Results
Interviews were conducted between August 2019 and March 2020. Patients’ interviews lasted 48.4
minutes (range, 12-79 minutes) and those of the experts’ lasted 21.9 minutes (range, 12-34 minutes) on
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average.

Participant Characteristics

Patients: The 20 patients represented men and women of diverse ages. Most (80%) had been diagnosed
at least a year previously, with 40% diagnosed at least �ve years previously, and 25% diagnosed at least
ten years previously (Table 1).

Professionals: The 10 professionals represented men and women, with different expertise, varying length
of years in practice and geographic locations of practice.

The major themes identi�ed in the interviews included the following: Diagnosis of AL amyloidosis, Living
with AL amyloidosis, Symptom burden, Social Roles, and Barriers to collecting PROs in clinical practice.
The overarching themes with subthemes along with representative quotes are shown in Table 2.

Theme I. Diagnosis of AL amyloidosis

Patients identi�ed the di�culty in getting a diagnosis. Many patient symptoms were non-speci�c and
were initially attributed by patients or their doctors as related to aging. For some patients this process
took over a year of specialists, tests, and misdiagnosis to arrive at their AL diagnosis. Some patients
expressed a sense of relief upon receiving a diagnosis.

Professionals also highlighted the arduous path to diagnosis that patients often face as well as relief
after obtaining the diagnosis. Some also endorsed the initial worry and fears for patients after the
diagnosis of amyloidosis.

Theme II. Living with AL amyloidosis

Patients recognized the long delay after starting treatment before they noticed improvement. This period
sometimes took years to achieve. Patients also acknowledged that owing to the severity of the disease
they were not able to do activities of daily living or needed assistance to care for themselves. Patients
with AL amyloidosis described that the disease itself had many uncertainties on what could be expected
after the initial treatment phase.

Professionals brought up multiple perspectives centered on the complexity of healthcare for patients that
could result in several unique issues patients with AL amyloidosis face. For example, given the complex
and multisystemic nature of the disease, patients would need to have multiple health care visits which
added to the burden of living with the disease. Professionals expressed that the ability to care for oneself
can be challenging for patients with AL amyloidosis and thus the need for dependence on others,
particularly during the initial stage of the disease. Like patients, experts discussed the long time it may
take for patients to feel improved even after the underlying disease may be well controlled, consistent
with the pathophysiology of the disease and its treatment.

Theme III. Symptom burden of AL amyloidosis
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The symptom experience of patients with AL amyloidosis was extensive and variable. Patients
recognized symptoms but sometimes had di�culty identifying the source, not sure whether to attribute
symptoms to amyloidosis, aging/chronic conditions, or treatment of AL amyloidosis. Patients talked
about life adjustments owing to AL disease and its treatment even years after diagnosis. In speci�c,
patients perceived that symptoms of AL amyloidosis may never resolve and that this prevented them
from being able to do what they were previously able to do. Patients described that in addition to the
disease itself, they also developed new symptoms from the treatment. Professionals caring for AL
amyloidosis patients also described numerous and severe symptomatology of AL amyloidosis.
Speci�cally, they noted that symptoms of AL amyloidosis can depend on the organs involved with �bril
deposition and the stage of the disease. AL experts also recognized that some symptoms arise from
treatment of the disease.

Based on the reported AL amyloidosis symptoms, we created a conceptual framework of the symptom
experience of AL amyloidosis (Figure 1). Figure 2 shows a representation of symptoms that were
endorsed more than twice as word clouds by patients (A) and experts (B).

Theme IV. Social roles

Patient participants expressed the need for a support system of family, friends, and the healthcare team
that helped them manage the disease. They noted changes in relationships with family and friends in life
owing to AL amyloidosis. Multiple patients were frustrated by the inability to maintain their work schedule
and remain productive.

AL professionals also reiterated several changes in social roles faced by patients. They recognized the
large and important role that caregivers add to quality of life for AL amyloidosis patients. Some experts
felt that AL amyloidosis may contribute to social isolation, subsequently impacting quality of life, but
others felt that having AL amyloidosis may result in patients spending more time with family and friends.
Experts also expressed the �nancial burden and challenges for patients and caregivers, both from
healthcare costs and loss of income.

Barriers to QOL collection in clinic

One of our pre-speci�ed themes of interest included perspectives from AL experts regarding the value of
health-related quality of life survey tools and collection of PROs from AL amyloidosis patients in the
clinic. Participants recognized that the uniform administration of surveys can be cumbersome, whether
these were done in the clinic electronically or on paper, additional resources that needed to be set up, and
the ease of administration. They noted the added burden of completing surveys frequently may be
frustrating for patients in addition to speci�c limitations faced by AL patients, e.g. neuropathy. Some
experts recognized the need for clinicians to have guidance to interpret the results and explanations or
algorithms on what to do with the responses. Finally, AL experts also identi�ed that responses may be
biased toward patients who are able to navigate the healthcare system better or skewed to those who
have more symptoms.
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Discussion
This qualitative study focused on AL amyloidosis and integrated patient and expert perspectives on
symptom burden and well-being. Our �ndings provide a multidimensional conceptual outline of the
symptom experience of AL amyloidosis comprising physical, emotional, psychological, social, and AL
organ-speci�c facets of well-being. Though our primary goal was concept elicitation of symptoms of AL
amyloidosis in order to develop a conceptual framework, we also wanted to understand other
perspectives particularly around diagnosis as well as perspectives from patients living with amyloidosis
beyond the initial year after diagnosis.

This study identi�es delayed diagnosis, one of the greatest challenges in AL amyloidosis,3 as a
signi�cant facet of the AL experience. Multiple barriers exist that impede diagnosis of AL amyloidosis,
including symptoms that are mistaken for normal aging given the non-speci�c nature of some symptoms
such as fatigue and slowing in activities of daily living. Further, patients also identi�ed that lack of
familiarity with the disease among physicians also extended the time to diagnosis. Another aspect of
diagnosis of AL amyloidosis identi�ed by both patients and professionals was relief after the diagnosis
was made. In a prior study of self-reported distress in patients with AL amyloidosis, patients with cardiac
involvement and advanced disease were found to have lower self-reported distress, led researchers to
hypothesize relief occurred when diagnosed with a condition after having symptoms for a prolonged
period of time.15 Our qualitative study con�rms this association.

The symptom experience of AL amyloidosis is wide with a range of symptoms, the nature and frequency
of which are related to time to diagnosis, type of organ involvement, and treatment. Both patients and
professionals identi�ed symptoms due to disease but also new symptoms or existing symptoms being
affected by treatment of the disease. Signi�cant emotional toll of the disease related to frustration, fear
about the future, anxiety, and depression are consistent with known studies describing health-related
quality of life in AL amyloidosis.16-18

Ultimately, the greatest impact of the disease was manifest in a change in social roles. Multiple prior
studies have shown that this aspect of quality of life is the most impaired in AL amyloidosis patients.18,

19 Many aspects of daily functioning, including dependence on others, assistance with health care needs,
family life and relationships, and work/productivity were affected.

Though AL amyloidosis professionals identi�ed the importance of incorporating patient-reported
outcomes into clinical care of patients, they also identi�ed several barriers in using such information in
routine practice. These barriers highlight the challenges that exist toward the uniform use of patient-
reported outcomes within the complex healthcare structure and need for creative ways to incorporate
these important health data into routine clinical care.20

Our study has some limitations. Many of the patient respondents were recruited through patient
advocacy groups. While this may be concerning for the generalizability of the �ndings, we also included
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some patients recruited directly from a clinic. Though disease diagnosis was not veri�ed for patients
recruited from support groups, study participants had long-standing relationships with AL amyloidosis
patient advocacy groups and AL-speci�c treatment, so it is expected that they were patients with
con�rmed diagnosis.

Conclusion
This study provides a comprehensive understanding of the important experiences of symptom burden
and health-related quality of life from AL amyloidosis patients’ and from the perspectives of
professionals who care for patients with AL amyloidosis. Overall, these results highlight the substantial
burden of AL amyloidosis on patients and their caregivers. These data help with the identi�cation of a
preliminary model of concept of interest for development of a clinical outcome assessment tool for AL
amyloidosis. Ultimately, the purpose of this work is to ensure a patient-centered approach in the design of
drug trials as well as clinical care in AL amyloidosis.
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Patients

Characteristics N=20

Median age (range) at interview 63 (45-84)

Sex: Male/Female 9 (40%)/11 (60%)

Race

-White

-African American

-Asian

 

18 (90%)

1 (5%)

1 (5%)

Time since diagnosis, years 2.7 (0.2-12.8)

Cardiac involvement 10 (50%)

Renal involvement 10 (50%)

Neuromuscular involvement 5 (25%)

Gastrointestinal/hepatic involvement 5 (25%)

Prior stem cell transplant 9 (40%)

On active chemotherapy 7 (35%)

Experts

Characteristics N=10

Years in practice 10 (3-22)

Sex: Male/Female 4 (40%)/6 (60%)

Race

-White

-African American

-Asian

 

7 (70%)

2 (20%)

1 (10%)

AL amyloidosis patients managed each month 22 (2-60)

Physician 6 (60%)

Advanced practice provider 2 (20%)

Nurse 1 (10%)

Patient advocate 1 (10%)

Years in practice 10 (3-22)
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Table 2. Themes and subthemes from Patients and Experts
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Theme and
Subthemes

Representative quotes

Patient Expert

The
diagnosis

   

Delays in
diagnosis

“There was a whole line of things that it
looked like I had but I didn’t. … I still
didn’t have any answers. No answers, no
answers, no answers…. [for] almost a
year and a half.” “it was two years of
going from doctor to doctor, each one
saying, ‘Yeah. You’ve got a problem.’ .."
Patient 6

“..they are complex patients. Usually, I
meet them after they've already met with
lots of other physicians. And it's been a
delay in �guring out the diagnosis...”
Expert 8

Relief at
having a
diagnosis

“.. there were times in the diagnosis
process that I thought, "Something’s
wrong, but I can’t �gure it out. And
neither can my doctors. And I’ve got
great doctors and if they can’t �gure it
out, what is it?" So I was relieved when
they told me what it was.” Patient 6

“… sometimes having a diagnosis is
more of a relief than having symptoms
that aren't able to be attributed to
anything. I think at least they have that
comfort that they know they're being
taken care of by someone who has
experience in this and they can--I think
that's a little bit more relieving,
hopefully.” Expert 6

Fears and
worry

  “At times it is [scary]. It can be that way
for these patients because we don't
always know how well their organs are
going to fully recover. Some have full
recovery of all their affected organs, and
some do not.” Expert 5

Living with
AL
amyloidosis

   

Healthcare
visits

  “It requires a lot of time and effort since
people have to spend that time at the
hospital or clinics or various
appointments. I think that it's really hard,
and a lot of our patients are older.” Expert
9

Time to
improve

“.. [AL amyloidosis] wiped me out pretty
bad. And I stayed out of work for four
months. Initially, it was going to be three,
and I said, "I'm going to take another
month," And slowly regain your energy
and all that stuff back. But it probably
took-- I know it took several years to get
it back.”  Patient 4

“Some of the symptoms will get better.
But some of them kind of stick around
regardless, even if .. their disease is in
remission, it's hard. They'll still have the
enlarged tongue or it's hard to repair the
damage that's already been done. So
usually, ..the symptoms tend to affect
people for long, long term.” Expert 4

Uncertainties
about the
disease

“But we don’t know much about [the
future]…we’re in chartered territory so
let’s �gure it out. Well, two years later, I’m
still there.” Patient 7

 

Ability to “I had to get help with ..going to the “..they may not be able to carry on with
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care for
oneself

treatment. I had to get help around the
house. I had to get help with everything I
needed, but other than taking my own
shower and getting dressed, I had to
have help with everything else, meals
and everything. But I had a daughter
living with me.” Patient 10

their activities of daily living. They may
not be able to work. They may have to
have a person to help them with daily
activities as well as self care.” Expert 1

Symptom
burden

   

Symptoms
from type of
organ
involved and
stage of
disease

  “..it depends on the organ involvement. If
there is involvement of their GI tract.. a
big symptom.. is chronic constipation or
chronic diarrhea. Nerve involvement is
another common organ seen. They're
having chronic neuropathy, that is
numbness, tingling in their �ngers or toes
which could be pretty bad that they are
disabled with it. In some patients, it can
involve the tongue, so they are having
trouble eating...” Expert 7

Symptoms
due to
disease or
treatment

“The daily life has substantially
changed. I �nd myself being restricted
by the fact that I have to take diuretics.
So during the time when diuretics start
effective, I couldn’t go far from the
restroom. Also, due to both the
amyloidosis and the heart medications, I
generally need to take my blood
pressure, take my pills, and that’s a three
times a day. Some of the pills are
supposed to be taken with meals, some
that aren’t supposed to be taken with
dairy products. Some of them are
supposed to be taken at night. So,
basically, the medications….have taken
over my daily schedule. In terms of
physical abilities, or lack of them, I’ve
never been unable to dress myself, go to
the bathroom, and just survive in the
house.” Patient 19

“I think the symptoms are--you know, are
there. And the treatment also has its
effects. Not only chemotherapy and
things, but even the diuretics, just having
to be more aware of the dietary
modi�cations, avoiding salt, avoiding
�uid, not being able to go out to eat at
restaurants. … And I think that's been
kind of not reported limitation of the
experience with this based on the
treatment from it.” Expert 6

 

Lack of
symptom
resolution

“..if you really look back on it there are
lots of changes that you say this is my
new normal and the next step isn’t
always a step forward. More and more
it’s a step backward and you just start
accepting those backward
steps..thinking of that as normal.”
Patient 1

 

“I’m still in a wheelchair. I cannot stand
and I can’t lift my arms above my head,
but I’m now able to talk, obviously. I
have better breathing. I’m able to cook if
it’s not too heavy.” Patient 8
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Social roles    

Support
system

“You �nd out sometimes who your
friends are as far as helping you-- being
there during the bad times. But then
again you also realize that some people
don't know how to react to-- early on,
especially.” Patient 4

 

“I have three sons that are very
understanding and supportive. And
various relatives that I have and friends
have all been there and said if I need
anything, don't hesitate to give them a
call or whatever.” Patient 7

 

“You really do need a caregiver.
Somebody that you know wants you to
live.” Patient 16

 

“I feel like I'm doing pretty good. I have a
huge support team, both at the hospital
and at home, and I feel I'm doing okay.”
Patient 17

“I think people have a hard time
understanding exactly, especially with
amyloidosis, it's such a rare disease that
a lot of people don't know [much about
it]. It requires a lot of time and effort
since people have to spend that time at
the hospital or clinics or various
appointments. … and a lot of our patients
are older. So �nding somebody
consistent even if they don't have a
spouse or signi�cant other to get them to
appointments and manage their outside
life from the hospital as well [can be
really hard].” Expert 9

Change in
relationships

“My son has been treating me like I'm
going to break if the wind blows. That's
been a little frustrating that if I'm trying
to help do some things around the
house, he gets all upset because he
thinks I'm pushing.” Patient 17

 

“.. at the end of the day, I'm still a mom,
so the things that I used to do with [my
kids], I still want to do with them, so I'm
kind of disappointed that this is my
situation.” Patient 18

 

“Our son and [his family] live about
1,000 miles away. So I haven't been able
to visit them.” Patient 19

 

“I saw somebody in the grocery store
that I knew very well [...] and I could tell
that he was uncomfortable when he saw
me because I'm almost 40 pounds less
than what I was…you start to get treated

“I think the most common is just that
they're kind of antsy to get out. They see
their caregiver and maybe some close
family but a lot of times the patients
aren't able to see their grandkids because
the grandkids are sick. And then a lot of
times people aren't able to go--a lot of
people, if they're religious, can't go to
church and that can be really tough after
the transplant.” Expert 4
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a little differently by people once they
know you're tainted or your life is at
stake.” Patient 11

Social
isolation

  “And so [amyloidosis] goes beyond, I
mean, the discomfort and the pain, but
maybe limiting social interactions and
activities.” Expert 2

 

“I don’t see [amyloidosis] impacting their
social activities or relationships with
family and friends? In fact, if any, they'll
become more social. Because they know
that they have something which is
serious.” Expert 10

Work,
productivity,
and �nances

“I had chemo in seven months over an
eight month period before the stem cell
transplant. But I continued to work full-
time. It de�nitely affect[ed] me. It was
not easy. I mean, of course, it was very
tiring and the side effects were not so
nice. I [had] one nice bene�t in that the
job I have I could work from home
sometimes so I could sleep in more and
stay in my pajamas and do my job from
home instead of driving into the o�ce.”
Patient 5

 

“..I had to quit working because it was
hard to put one foot in front of the other.
…because of my level of
immunosuppression, associated with
medication to prevent heart rejection as
well as the chemotherapy I received. I
can no longer work as a veterinarian. So
that is frustrating to get out because
that was my life’s work. I had to sell my
practice at a huge loss.” Patient 9

“.. people mention their loss of work…
their inability to work, and the fear of
loss of insurance. And then, also, just the
cost of all the appointments and
treatments and just transportation.
Sometimes it starts with just like how
expensive parking is every time they
come to visit, or how far they need to
travel because usually amyloid centers
are few and far between. And also they
often can't come all by themselves, so
their family members--I've had patients
who've had to leave their jobs or were
patients who've lost their jobs, and are
struggling to get Medicare or disability
so that they can continue to get care so
that it doesn't get worse. It's very costly,
especially early on, while �guring it out
and getting early therapy.” Expert 8
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Figure 1

Conceptual framework of symptoms and impact of AL amyloidosis
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Figure 2

Word clouds demonstrating symptom burden elicitation A. Patient symptom experience B. Expert
symptom elicitation  
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