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and there was no one…”: using Burden 
of Treatment Theory to understand the impact 
of a novel ATMP on early recipients
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Abstract 

Background  Advanced therapy medicinal products such as Chimeric antigen receptor T-cell therapy offer ground-
breaking opportunities for the treatment of various cancers, inherited diseases, and chronic conditions. With devel-
opment of these novel therapies continuing to increase it’s important to learn from the experiences of patients who 
were among the first recipients of ATMPs. In this way we can improve the clinical and psychosocial support offered to 
early patient recipients in the future to support the successful completion of treatments and trials.

Study design  We conducted a qualitative investigation informed by the principles of the key informant technique to 
capture the experience of some of the first patients to experience CAR-T therapy in the UK. A directed content analy-
sis was used to populate a theoretical framework informed by Burden of Treatment Theory to determine the lessons 
that can be learnt in supporting their care, support, and ongoing self-management.

Results  A total of five key informants were interviewed. Their experiences were described within the three domains 
of the burden of treatment framework; (1) The health care tasks delegated to patients, Participants described the 
frequency of follow-up and the resources involved, the esoteric nature of the information provided by clinicians; (2) 
Exacerbating factors of the treatment, which notably included the lack of understanding of the clinical impacts of the 
treatment in the broader health service, and the lack of a peer network to support patient understanding; (3) Conse-
quences of the treatment, in which they described the anxiety induced by the process surrounding their selection for 
treatment, and the feeling of loneliness and isolation at being amongst the very first recipients.

Conclusions  If ATMPs are to be successfully introduced at the rates forecast, then it is important that the burden 
placed on early recipients is minimised. We have discovered how they can feel emotionally isolated, clinically vulner-
able, and structurally unsupported by a disparate and pressured health service. We recommend that where possible, 
structured peer support be put in place alongside signposting to additional information that includes the planned 
pattern of follow-up, and the management of discharged patients would ideally accommodate individual circum-
stances and preferences to minimize the burden of treatment.
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Introduction
Over the last decade, novel advanced therapy medicinal 
products  (ATMPs) i.e., “biological medicinal products 
that principally exert a pharmacological, immunologi-
cal or metabolic action” [1], have been developed to treat 
various cancers, inherited diseases, and chronic condi-
tions [2, 3]. They offer ground-breaking opportunities 
for the treatment of disease and injury, and by target-
ing the underlying biology of the disease rather than the 
symptoms, can significantly reduce the requirement for 
chronic care and potentially cure the patient [4]. With 
the largest cell and gene therapy cluster outside of the 
USA, the UK has become one of the international leaders 
in this new technology [5] and ATMP clinical trials are 
increasing by 50% each year, with forecasts that the num-
ber of patients treated by ATMPs will rise from 2,500 in 
2021 to 10,000 by 2028 [5, 6].

Being at the vanguard of regenerative therapies is a 
challenge for a pressured National Health Service (NHS) 
and the trials it supports [4]. Therefore, to ensure the suc-
cessful completion of treatments and trials in the next 
wave of novel ATMPs, it’s important to learn from the 
experiences of patients who were among the very first 
recipients of ATMPs and improve the clinical and psy-
chosocial support offered [7–11].

Chimeric antigen receptor (CAR) T cell therapy is a 
recently introduced ATMP that offers the opportunity to 
learn from the experiences of some of the first patients 
and triallists of less well understood ATMPs used in the 
treatment of cancer. The therapy involves T-cells being 
harvested from a patient, and then genetically modified 
to recognise and target a specific protein on the cancer 
cells, before being reintroduced to the patient where they 
recognise and attack the cancer cells [12]. The process 
is summarised in Fig. 1. It is now available on the NHS 
to treat acute lymphoblastic leukaemia in children and 
young adults up to 25  years of age, and adult patients 
with non-hodgkin lymphoma, when two preceding lines 
of treatment have failed. CAR-T therapy is also being tri-
alled to understand how it performs against other can-
cers and the duration for which modified T-cells continue 
to attack the targeted cancer cells [12–15]. Currently, 
there is limited published work that has explored the 
experiences of those receiving CAR-T therapy, [16, 17] 
and none that has explored its introduction in the UK.

The patient experience of any treatment regime is com-
plicated by the finite capacity they possess to attend the 
work of being a patient whilst meeting the meaningful 
obligations to family, community, and employers [19, 20]. 
Discrepancies can emerge between the workload placed 
on individual patients in pursuing a course of treatment 
and the resource and capabilities they can draw on in 
maintaining and managing treatment regimens [21–23]. 

The requirements placed on patients have been usefully 
conceptualised as the ‘Burden of Treatment’ by May et al. 
[11]. It provides a structured means of understanding a 
patient’s perception of their treatment in the context of 
their individual, dynamic and potentially complex social 
situations [19, 24, 25].

The work presented here is a qualitative exploration 
of the burden of treatment placed on the first tranche 
of CAR-T therapy patients. The findings are presented 
within the three key domains of the Burden of Treatment 
framework; the healthcare tasks delegated to f patients; 
the factors that exacerbate the burden placed on patients; 
and the consequences of healthcare tasks for patients’ 
daily lives [26]. As well as informing the care and sup-
port of future CAR-T therapy patients, our findings 
provide practicable insights that enable policymakers, 
commissioners, trial designers, and care providers to bet-
ter support those patients receiving novel and less well 
understood ATMPs.

Methods
Study design
We conducted a qualitative investigation informed by the 
principles of the key informant technique [27] to capture 
the experience of some of the first patients to receive 
CAR-T therapy in the UK. The key informant technique 
is an ethnographic research method based on the precept 
that not all members of a community will have the nec-
essary experience and perspective to enable understand-
ing of less common circumstances and encounters [28]. 
In this instance key informants are sought who through 
their unique position are able to provide the relevant 
insight and information [28]. The technique has been 
successfully used to establish patient perspectives in 
more frequently observed healthcare conditions across a 
variety of health care systems [29, 30] including colorec-
tal cancer [31] HIV [32] and cardiovascular disease [33]. 
A directed content analysis [34, 35] was used to populate 
a theoretical framework informed by Burden of Treat-
ment Theory to determine the lessons that can be learnt 
in supporting their care, support, and ongoing self-man-
agement [7, 26].

Ethics approval and consent to participate
Ethical approval was granted by the University of Bir-
mingham’s Science, Technology, Engineering and Math-
ematics (STEM) ethics committee (ERN_ 21–0196), all 
methods were performed in accordance with the guide-
lines and regulations stipulated.

Burden of treatment theory
The Burden of Treatment theoretical model acknowl-
edges the impact of the interactions between those that 
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are sick and their employers, social and support net-
works, and their personal circumstances, as well as the 
expectations of clinicians, administrators, managers, and 
policy-makers providing their healthcare [24]. It holds to 
the premise that (re)designing healthcare services around 
better coordinated and patient-centred delivery increases 
the opportunity for patients to successfully negotiate 
their treatment regimens and self-manage their care [11]. 

This promotes better experiences of illness, more effec-
tive healthcare utilisation, and improved healthcare out-
comes [24].

The work presented here utilizes a predefined tax-
onomy of the Burden of Treatment that used the data 
from an international survey conducted across 34 coun-
tries including the UK to describe and classify the com-
ponents of the patient workload [26]. We have adapted 

Fig. 1  Process of CAR-T-cell therapy [18] Copyright  © 2018 by the American Chemical Society and reprinted by permission of the copyright owner
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it to become an analytical framework that delineates the 
various tasks delegated to patients and the consequences 
of their compliance with the treatment, including the 
incidental factors that exacerbate this workload and the 
impact they have on their daily lives [24, 26]. The frame-
work is summarized in Table 1.

Settings/recruitment
At the time referred to in the interviews (2019), CAR-T 
therapy was only provided at a small number of sites in 
England, Scotland and Wales. Potential participants 
i.e., patients in receipt of the first wave of CAR-T ther-
apy were identified through the Midlands and Wales 
Advanced Therapy Treatment Centre (MW-ATTC). Staff 
asked those eligible if they could be contacted by the 
study team and where they agreed they were forwarded a 
copy of the participant information sheet. They then con-
firmed their interest and were offered the opportunity to 
raise any questions before they provided written consent. 
Each participant was then contacted to arrange a suitable 
time for an interview via telephone, or video platform 
dependent upon their preference. Our aim was to recruit 
up to six individuals in line with recommendations for 
the key informant technique [41].

Data collection
Semi-structured interviews were conducted via digi-
tal video platform by IL, an experienced qualitative 
researcher with interests in health service delivery pre-
viously unknown to the participants. The interviews 
explored patient experiences of CAR-T therapy, including 
perceptions of the information and support provided, the 
impact and influence of side-effects, and how the require-
ments of future patients being treated with ATMPs might 
be met. A summary of the content of the topic guide can 
be found in Box 1. All interviews were recorded using a 
digital voice recorder and were transcribed verbatim by a 
registered transcription service.

Analysis
Coding was applied to transcripts by IL using a directed 
content analysis [34, 35]. This methodology uses exist-
ing theory to develop the initial coding framework before 
beginning the analysis process [42]. In this instance we 
populated a framework created of the domains and con-
structs that constitute the Burden of Treatment [26] (see 
Table 1). Adopting this approach allows for the develop-
ment and inclusion of any emergent themes or specific 
examples to be included within the established frame-
work [34, 35]. The data were placed within the relevant 
domain (and construct) of the framework. Any queries 
and discrepancies in the coding framework were dis-
cussed and consensually agreed with the research team.

Results
A total of five key informants were identified and 
approached. All agreed to participate with inter-
views lasting between 55 and 74  min. We analysed 
the transcripts for data relating to the three domains 
and associated constructs of the Burden of Treatment 
framework [26]. Within each domain a number of 
examples emerged that related specifically to partici-
pants’ experience of receiving CAR-T therapy. These 
are further explored within the relevant domains and 
constructs below, alongside illustrative quotes attrib-
uted to the pseudonymised participants which includes 
their participant code, gender and time since diagnosis 
of the condition for which they were treated.

Healthcare tasks delegated to patients
Within this domain participants described the impact 
of several tasks on their ability to complete the treat-
ment. Specifically, these related to the constructs; 
condition and treatment follow-up, learning and under-
standing of the treatment and illness, the management 
of associated medications, and the organisation of for-
mal health care.

Condition and treatment follow‑up
As with any ATMP, patients are required to attend a 
number of follow-up appointments after receiving the 
therapy. There are a number of factors that can influ-
ence the degree of testing, monitoring and follow-up of 
patients that have undergone CAR-T therapy [43] includ-
ing compliance with the mandated follow-up by the 
European Society for Blood and Marrow Transplantation 
and pharmaceutical regulations that stipulate the collec-
tion of follow-up data extending to several years. How-
ever, in all cases the follow-up involved regular visits to 
the clinic that gradually reduced in frequency over time 
[44]. For one participant, the frequency of follow-up vis-
its became an issue due to the distance from the second-
ary care facility hosting the follow-up appointments. In 
this instance they explained how the time in transit was 
often longer in duration than the appointment.

“So, when I did the actual advanced therapy 
trial… the check-ups which only required me to be 
there for like half an hour because it was - they’ll 
take some blood, fill in a form and weigh me - was 
essentially all it was, so that’s 20 minutes, half an 
hour. I had an hour and a half travelling time to 
get there, and then an hour and a half travelling 
time to get back, so that was a much more substan-
tial time cost.” P3- Male, 6yrs
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Table 1  Burden of treatment framework (after Tran et al.[26])

Domain Construct Definition

Healthcare tasks delegated to patients Administrative tasks The administrative tasks involved in managing 
and maintaining the treatment regime. Includes 
reading the paperwork associated with their 
healthcare record and treatment schedule

Condition and treatment follow-up The responsibility placed on patients to organise 
the required testing, self-monitoring and planned 
service utilisation. Includes precautions before/
when performing tests and planning, organising 
and fulfilling visits to the appropriate Health care 
provider

Learning and developing an understanding of 
the illness and treatment

The process of acquiring knowledge of treatment 
options, side-effects, long term complications, 
and appropriate self-care [36]. Includes learning 
how to navigate the healthcare system to access 
timely and appropriate care associated with the 
treatment

Lifestyle changes The modifiable habits and ways of life that can 
influence overall health and well-being [37]. 
Includes changing or maintaining health behav-
iours to minimise the impact of the treatment 
such as physical exercise or dietary amendments

Management of medications The extent to which a patient takes medication 
as prescribed, including the correct dose and 
frequency, and continued, safe use over time 
[38]. Includes planning and organising medica-
tion intake and the safe storage in the home of 
appropriate amounts of medication

Organising and performing non-pharmacologi-
cal treatment

Constituting science-based and non-invasive 
interventions on human health. intended to 
prevent, or address health problems [39]. They 
include products, methods, programs or services 
such as performing physical therapies

Organise formal caregiver care The formal care provided by a healthcare institu-
tion or individual (as opposed to the informal 
care provided by family, or friends) [40]. Includes 
fulfilling self-monitoring tasks and arranging 
appointments

Factors that exacerbate the burden of treatment Nature, time required, and frequency of health-
care tasks

The impact on patients of performing the tasks 
related to the treatment, its side-effects and the 
ensuing impact on symptoms. Includes planned 
and unplanned service utilisation

Personal factors Characteristics of individuals includes intrinsic 
factors relating to resilience and inner resources, 
and external factors relating to the availability of 
social support they draw from their family, friends, 
community, and spiritual beliefs. Alliances built 
with healthcare providers

Situational factors The contextual factors that determine whether 
and how patients can actively manage their 
healthcare including changes in personal circum-
stances (such as a change in job) or in personnel 
of their healthcare team

Structural factors The availability and access of resources directly 
related to health care services. Includes coordina-
tion of care providers and knowledge and training 
of care providers
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However, patients felt the endpoint of the data collection 
or clinic attendance was undefined. This led to uncer-
tainty in some who were frustrated that they did not 
know precisely what the endpoint of the therapy might 
look like and as a result how long the follow-up might 
continue for:

“…if you turn round and said, ‘You’re 60% fit and 
the best we can get you is to 70%’, at least that’s an 
outcome. At the moment, I don’t know. I doubt if I 

can be 100% but if I knew early doors that…’ look, 
we hope you’re going to be 100%, but it could be X, 
Y, or Z…’ then ‘This is the way you can manage your 
life…by [you] taking these actions and the hospital 
taking these actions’…to say, ‘That is the end of the 
journey…’ to a certain extent, ‘…where you’re at.’ - but 
I feel that it’s open-ended and it hasn’t been com-
pleted, if you see what I mean?” P4- Male, 3yrs

Issues with acquiring the necessary understanding of 
the treatment are explored in further detail in the next 
section.

Learning and developing an understanding of the illness 
and treatment
Participants described a variety of sources of information 
they utilised in understanding the treatment, its side-
effects, and long-term aftercare. They also spoke about 
key areas of interest where additional information was 
sought.

Participants describe how they initially learnt about 
the treatment from clinicians when they began discuss-
ing the option of undertaking CAR-T therapy. These 
early conversations involved a rudimentary description 
of what the therapy entailed and how it might impact the 
patient. However, because of the history of these partici-
pants there were no other therapeutic options available 
to extend their survival beyond six months.

“I asked the consultant, ‘Well what if I decide not to 
have this particular treatment? That was the first 
one, first treatment. He said, ‘Well you might see 

Table 1  (continued)

Domain Construct Definition

Consequences of healthcare tasks on patients’ 
daily lives

Impact on professional, social, family life, and 
leisure activities

The professional and social consequences that 
affect patients due to their treatment
This includes balancing the pursuit of meaning-
ful activities with appropriate attention to illness 
needs and the opportunity cost in professional life

Financial impact of healthcare tasks on patients Direct costs of treatment related to the value of 
resources used in supporting adherence, and 
indirect costs of treatment such as time lost from 
work

Emotional impact The varying ability of patients to explore, express 
and process various emotions in response to the 
loss of health or functioning resulting from the 
treatment

Lack of adherence The extent to which a person’s behavior—taking 
medication, following a diet, and/or executing 
lifestyle changes—corresponds with the agreed 
recommendations from a healthcare provider [32]

Box 1  Summary of topic guide

Background information:

 Age, time since diagnosis

What did you understand of CAR-T therapy and the treatment process?

 What information was provided by care staff?

 Did you access information independently? Where from?

What conversations did you have about its suitability and potential use?

 Were side-effects discussed?

 What was the decision-making process like?

What was your experience of the treatment process?

 Who was involved, where?

 Were there any side-effects?

 What were their impact?

 What were you told of your progress?

What were your experiences subsequent to receiving the treatment?

 Level of service utilisation (follow-up, unplanned admissions etc.)

 Side-effects

What support was available?

 Where from? (NHS or others?)
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Christmas’ so, you know that was from February 
to the December. So, but after that, I didn’t really 
bother asking … I felt that they were there to get you 
better whatever.” P2-Female, 6yrs

One participant noted that the language used by clini-
cians was often esoteric and so the participant indepen-
dently sought additional information from a range of 
alternative sources, including the internet:

“[I thought] … that language is ‘your language’. 
It’s the language you use with your colleagues to 
describe ideas and share information and it - and 
they are the default words you go to. So, it’s per-
fectly reasonable to expect that when you write a 
document explaining what your outcomes are for 
a particular thing, you’d use that language because 
they mean things, and so I tend to find myself - and 
maybe this is just because of the type of person I am 
- but I tend to find myself googling a lot of words, 
going ’What exactly are they referring to here?’ and 
’What does this mean?’ P3- Male, 6yrs

Discrepancies emerged between the information being 
provided about the material risks of the treatment (in-
line with the requirements of gaining informed consent 
to treat) and what patients wanted to know. One partici-
pant described how staff were unable to explain what the 
entire treatment pathway might look like and that creat-
ing some guidance of what to potentially expect over the 
coming months would be useful to help manage their 
expectations:

“It’s like, ‘[after] two years he has to have a PET 
scan to just ensure that he’s still 100%.’ and after two 
years, ‘This is exactly how we’re going to manage him 
moving forward’…If it could be steered a bit better, 
then the patient will feel a lot better about them-
selves...” P4- Male, 3yrs

In another example, a participant was keen to learn more 
about the experiences of previous patients and the side-
effects they experienced, questions that they felt were not 
appropriate to ask a senior clinician. As they explained:

“…you know, it was like trivial things - well it might 
sound trivial, but I shouldn’t say that, because 
its personal isn’t it? - like “Am I going to lose my 
hair again?” and stuff like that because you know 
it’s a big trauma to go through. And to have to go 

through it like three times, I just wanted to know 
if I needed to prepare myself and all sorts of things 
like that, like side effects, I just wanted to speak 
to someone - and there was no one.” P1-FEMALE, 
4YRS

There are a range of side effects associated with CAR-T 
therapy yet certainly at the time of the treatment much 
was still to be understood about the precise impact on 
individuals [45]. This meant that for some participants 
the side-effects they experienced felt uncorroborated, 
such as bone ache or ‘brain fog’. As two participants 
described:

“…like difficulties with concentration of word find-
ing, like even now, but I just put that down to how 
much treatment I’ve actually had to have and the 
fact that I’m in medically induced menopause, but 
you know…” P1-Female, 4yrs

“…Mine was - I was lying in bed - ‘These beds at 
[name of hospital] are terrible! My hips are killing 
me!’ It wasn’t. It was the effect of the CAR-T affect-
ing my bone structure” P4- Male, 3 Yrs

Management of medications
The experience and perceptions of the medication 
regimes following treatment varied in accordance with 
the individual’s clinical history. For those participants 
where CAR-T therapy had significantly improved their 
lived experience the impact of their medication was 
minimal. As one participant explained:

“I must say, I had forgotten how well, well feels. 
So, that’s really good… I’m still having to take a 
certain amount of medication as a prophylactic 
doses. But other than that, you know life is as good 
as it can be!” P2-Female, 6yrs

However, another participant with a continuing and 
significant comorbidity continued to feel fatigue which 
meant that collecting their prescription was a major 
undertaking:

“My life, at the moment, is very restricted in terms 
of how much work, if any, I can do during the day, 
how much I sleep, how much I see my friends. So, 
the idea that I’m going into town to get my pre-
scription? That to me is a major outing.” P3- Male, 
6yrs
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Organise formal caregiver care
With rare conditions or treatments it is recognised that 
providers of usual care working outside the team deliv-
ering the treatment are unlikely to understand its’ effects 
on participants, nor how they should respond to partici-
pant concerns [46]. One participant explained how this 
led them to creating their own treatment pathway with 
their local GP:

“I’m pleuritic in the lung because of the dead cell 
structure, so I’m coughing up a lot of phlegm…I’m 
thinking...’ Right, now is this pleuritic?... Is it a bit of 
dead cell stuff coming up? I’m coughing up phlegm, 
oh, but no B cells. Have I got a chest infection?’ 
and it was sort of, from my experience, managing 
it myself. Phone up the doctor. ‘Look, I think that’s 
a chest infection’. They’re great now in [local town] 
because I suppose I’m seen as some bigger fish in a 
smaller pond. ‘Yes, [name of participant], we’ll get 
some amoxicillin out to your home.’ You know, so 
that’s quite good as far as that relationship, but I 
very much manage it myself…” P4- Male, 3yrs

Factors that exacerbate the burden of treatment
Participants described the factors that exacerbated the 
burden of the treatment within four constructs; the 
nature and frequency of healthcare tasks they had to 
undertake, and a range of personal, situational, and struc-
tural factors.

Nature, time required, and frequency of healthcare tasks
At follow-up appointments participants were required 
to provide a blood sample to monitor the physiological 
impact of the treatment as well as complete a number of 
questionnaires describing their symptoms or otherwise 
relating to their well-being and quality of life.

“I got the big fact sheet explaining what they were 
collecting and why, but after that, the questionnaires 
were just part of the - ’This is, this is what we need 
you to do today in, in the check-up,’ I never minded 
doing them. They were nice and easy to do.” P3- 
Male, 6yrs

However, because it was not clear as to what the ques-
tionnaires were designed to elicit, or how the information 
might be used one participant queried the relevance of 
some of the content.

“You do feel as if some of the questions are a bit, well 
almost irrelevant to what you are going through, like 

‘Are you happy with your sex life?’ Well, you know 
is that anything to do with CAR-T therapy? I don’t 
know?...So, whether or not they’re just trying to get 
a whole well-being type of picture, I don’t know.” 
P1-Female, 4yrs

In terms of the management of their side effects the 
impact of CAR-T therapy was relatively minimal, because 
it was administered to participants who had previously 
experienced lengthy and often invasive therapies with 
more significant and wide-ranging side-effects. As one 
participant explained:

“In comparison with the BMT [bone marrow trans-
plant], which I had maybe like six or seven months 
before I had CAR-T, it was really a walk in the park, 
and I felt that myself when I went through it.” P5- 
Female, 3yrs

Personal factors
Personal factors relating to individual beliefs and atti-
tudes and the support drawn from their social context 
impact on the ability of individuals to manage the patient 
workload. One participant described how they were 
reminded of their fortitude by a friend:

“I’ve got a broad spectrum of friends, church and 
that sort of thing … so, I remember saying to one per-
son, who reminded me of this, after I became well, 
and he said, ‘…remember saying to me “as long as I 
can survive until there’s something that can cure me” 
‘. P2-Female, 6yrs

Another participant drew solace from being in a posi-
tion to help others by sharing their experiences on social 
media.

“I’ve got a handful of people now who have 
approached me through social media, sent me a 
message and said, I’ve seen your, like posts or some-
one’s told me about you like, am I okay to ask you 
a couple of questions about CAR-T? And it’s the 
same questions that I had. It’s so nice to be in a 
position now where I can do that for other people.” 
P1-Female, 4yrs

Where there was direct peer contact (albeit fortuitous) 
early in the process, it offered immediate benefits and 
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reassurance to the participant about to undertake CAR-T 
therapy. As one participant described:

“I was saying, ‘Well I’m going on this CAR-T therapy, 
I don’t really know much about it, but you know 
that’s what’s going to happen to me’. And ___ came 
over and she said, ‘I hope you don’t mind me butt-
ing in, but…’ she said, ‘… I had that!’ and of course 
she looked so well…You know - that was fantastic!” 
P2-Female, 6yrs

Situational factors
Beyond the consideration of side-effects related to the 
treatment a participant was concerned about the impact 
of taking the COVID vaccine considering the depleted 
nature of their immune system.

“I had my second COVID jab. Now, this is, as I say, 
where like there’s still grey areas. … ‘Oh, hang on a 
minute. If I do have the COVID jab, have I got anti-
bodies to fight off COVID?’ So, well, we’re waiting to 
do the tests or whatever… I’m thinking ‘My T cells 
are sat there doing such a good job, if this cancer 
comes, they’re going to zap it out, so I’ve still got my 
new T cells in there, so my old D cells are rubbish.’… 
So, I’m worried saying, ‘Well, you’re putting this 
Pfizer stuff in there. It’s going to affect my T cells. Is it 
going to, you know, disrupt the cancer thing or what-
ever? So, there was all that,” P4- Male, 3yrs

Structural factors
These were some of the very first patients in the UK to 
undergo CAR-T therapy and as result there was a lack 
of understanding of the impact of the treatment in the 
health service beyond their specialist care team. This 
meant that sometimes inappropriate advice or recom-
mendations could be provided by other clinicians. As 
one participant experienced after developing flu-like 
symptoms:

“I remember when I had a bit of a cold and a tem-
perature about three or four months after CAR-T. I 
went to A&E, and no one knew what to do with me. 
I was literally on the phone, the registrar put me on 
the phone to another registrar - this was at night as 
well - and she was like, ‘I’ll come and see you at nine 
o’clock in the morning, you need to wait.’ and I was 
like, ‘I’m going home mate! You can tell them to take 
this cannula out of my hand right now and I’ll come 
home, and I’ll sleep in my own bed…because you’re 
telling me there’s no bed for me? That is a disgrace!’ 
P1-Female, 4yrs

In another example, it took a while for clinicians to 
understand that the bone ache some experienced follow-
ing the therapy could be treated by steroids. As one par-
ticipant explained:

“Rheumatology saw me as a project because they 
hadn’t come across somebody with CAR-T therapy 
before. So, the consultant was, listening and listening 
about these things. He tried everything and he went, 
‘[Participant Name], you haven’t got arthritis, we’ve 
checked you for everything’. I was the first patient 
CAR-T they’d used the steroid treatment on to alle-
viate the bone ache. It was a first for them as well.” 
P4- Male, 3yrs

Because of the uncertainty of trialing such a new treat-
ment, and the seriousness of the consequences if the 
treatment failed, participants described how they were 
offered psychological support. One participant was 
linked with a network of volunteers:

“In [hospital name], there are dedicated volunteers 
that will talk to you if you’ve got a specific concern, 
or they will take you into a quiet place if you were 
upset or something like that. So, the department as 
such tries to look after you.” P2-Female, 6yrs

In another example a participant described how they had 
benefitted enormously from a formal referral to a trained 
psychologist:

“[consultant] … he probably looked at me and 
thought I’m going through a bit of a tough time. I 
wasn’t crying or anything, but he said, ‘We’ve got a 
consultant you can go and see, psychology consult-
ant’ I said, ‘Yeah, okay, fine.’ but my thought process 
was, ‘Why am I bothering…? ‘Cause this is a waste 
of time!’ Anyway, I’ve gone with [Dr’s name], sat in. 
Best hour I ever had! She could absorb everything so 
I could get everything off my chest, and I came out 
refreshed - more positivity.“ P4- Male, 3yrs

Consequences of healthcare tasks on patients’ daily lives
Within this domain participants described the impact of 
the treatment on their social and professional lives, and 
the emotional consequences of being one of very few to 
receive CAR-T therapy, including the toll of waiting to 
hear if they were eligible for treatment.
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Impact on professional, social, family life, and leisure 
activities
Participants are expected to make a variety of lifestyle 
changes in relation to the ongoing effects of the original 
condition, its symptoms or the side-effects of the treat-
ment, such as a compromised immune response [12]. For 
example, participants described the pressure of avoiding 
infection:

“With CAR-T, obviously it destroys all your B cells 
so, you’re missing that big part of your immune sys-
tem and so I’m on tenterhooks of like literally one 
infection and they’re going to get me on the IV Ig 
[immunoglobulin].” P1-Female, 4yrs

This vulnerability to infection led participants to consid-
ering the degree of contact with others with their con-
cern exacerbated by the onset of the pandemic.

“Wouldn’t it be mad, for the NHS to spend so much 
on me, for me to walk out the door, pick up COVID 
and die tomorrow sort of thing, that’s the thing! [they 
said] ‘Look, your situation is that your IV Ig and 
IgG levels are still zero. So, from a B cell perspective, 
your Pfizer jabs aren’t working… you can only go a 
day a week and be with three people with windows 
open.’ or whatever...” P4- Male, 3yrs

Emotional impact
Participants described the anxiety of awaiting the deci-
sion as to whether they would be eligible patients for the 
treatment aware of the lack of viable alternatives:

“You know, it was tough because I was waiting for 
[the national panel] to make a decision on my life, 
basically. So that was, waiting for that phone call 
on the [Date 2019] was, was, was tough and to be 
honest, I sort of… I don’t know. I’d started to lose it 
a bit, that I didn’t think it was going to happen, that 
I started to sort of,, break down a little bit, I think. 
It was that time I shut down; you know?” P4- Male, 
3yrs

Being one of the first to have such a rare treatment led to 
a feeling of loneliness for one participant:

“I think at that time, I was the only one in the UK 
that managed to secure a place. There were oth-
ers obviously world-wide, but I was the only in 
the UK. So, I felt a bit lonely, being the only one…” 

P2-Female, 6yrs

One participant described how the seriousness of their 
condition and the failed treatments that preceded CAR-T 
therapy had led to an appreciation of what was important 
when confronting their mortality:

“I’ve learned so much about myself through this, 
is that if I hear anybody say, ‘Money is everything’, 
they’re so far from the truth. They’ve got it so wrong. 
Life, this is about time. If you haven’t got time, you 
can’t spend money and, you know, I was always say-
ing…’I’ve got up to six chemotherapy treatments, that 
gives me another five months living and then if that 
doesn’t work I can go into stem cell, I’ve got another 
six months.’ It might sound silly, but that’s how you 
think [but] in just two minutes, you go from, ‘I’ve got 
plenty of time!’ to say ‘Oh.’ …[you hear] ‘I’m sorry to 
say it hasn’t worked. Stem cell’s not going to work for 
you’, and all of a sudden, you’re looking over the cliff 
edge. I mean my partner was there, she was nearly 
on the floor, so you go right to the edge. I saw sort of 
what my mortality looked like. I had a vision of it 
all…” P4- Male, 3yrs

Discussion
General findings
The rate of development of ATMPs continues to grow 
with increasing numbers of clinical trials and participants 
accessing these revolutionary treatments [6]. Although 
clinical and technical knowledge is advancing, the chal-
lenges faced by those who are the early recipients of some 
of the more novel treatments, such as CAR-T therapy, 
are less well-understood. The Burden of Treatment theo-
retical framework has allowed us to describe the impact 
of CAR-T therapy treatment and its follow-up, and our 
findings have identified areas where further support can 
improve the experiences of subsequent patients that are 
the first to be treated with novel ATMPs.

In considering the healthcare tasks delegated to them, 
participants described the frequency of follow-up and 
the resources involved in travelling to a clinic located 
within a single location; the esoteric nature of the infor-
mation provided by clinicians and how the lack of alter-
natives precluded more detailed conversation around the 
impact of CAR-T therapy. Many sought additional infor-
mation from the internet or social media and lamented 
more informal support they might consult over side-
effects they feared clinicians may consider superficial. 
The burden of their treatment was exacerbated by a 
number of factors, these included confusion around the 
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relevance and purpose of questionnaires completed dur-
ing follow-up consultations, and the lack of understand-
ing of the clinical impacts of the treatment in the broader 
health service, compounded by the absence of a network 
of peers that may have offered emotional and experience-
based support. Finally, in considering the consequences 
of the healthcare tasks and treatment, patients described 
the emotional impact of being amongst the first to receive 
the treatment, namely the anxiety induced by the process 
surrounding their selection for treatment, and the feeling 
of loneliness and isolation engendered by being one of 
the first patients. Below we describe the findings within 
each domain in more detail, placing them in the context 
of existing research.

Specific findings
Healthcare tasks delegated to patients
The difficulties posed by patients travelling to specialist 
clinics hosted by large secondary care facilities in major 
conurbations is not confined to patients undergoing 
CAR-T therapy and have been seen in some other ATMP 
treatments such as gene therapies [47–49]. This burden 
of travel is known to aggravate anxiety and depression 
in several patient groups [50] and support with travel 
costs has been proposed within the NHS’s New National 
Framework for Non-emergency Patient Transport [51]. 
However, it is a particularly important consideration for 
those patients with rare conditions or undergoing novel 
treatments because of how the additional severity and 
complexity impacts their ability to arrange and undertake 
travel [52].

Reducing the time spent on travel can help minimise 
the impact and disruption to patients with rare diseases 
and treatments in the UK [53] and the NHS has consid-
ered moving some specialty clinics into community set-
tings [54, 55]. There have also been recommendations 
for more equitable availability and greater utilisation of 
telemedicine for those patients requiring specialist care 
[49]. However, at the time of the study many ATMPs 
and certainly CAR-T therapy could only be delivered 
in Europe within Joint Accreditation Committee of the 
International Society for Cellular Therapy and EBMT 
(JACIE) accredited centres [56]. Meanwhile, examples 
of more fundamentally patient centric care pathways for 
those receiving ATMPs are beginning to emerge in the 
United States where the delivery of CAR -T therapy is 
being piloted in outpatient clinics [57] or otherwise via 
more holistic care pathways designed by multiple disci-
plines which alongside specialist clinicians, include social 
workers, psychologists, and dieticians [58–60].

Our participants described the widely recognised 
issue of clinicians reliance on technical and medicalised 
language when discussing treatment options [61]. That 

additional information and clarification was indepen-
dently sought suggests that increased effort should be 
devoted to meeting ATMP patient requests for further 
education [16]. This includes content on the general con-
cepts of drug development and risks specific to ATMPs 
[62–64]. The recent introduction of specialist CAR-T 
therapy nurses is now helping alleviate the issue by pro-
viding a more accessible yet reliable source of informa-
tion [65].

Limited guidance as to what follow-up and aftercare 
might consist of was described, and the importance 
of managing the expectations of other ATMP patients 
regards their aftercare has been recognized previously 
[63, 64]. In other settings protocols have emerged for 
discussing serious illnesses and intensive treatment regi-
mens with patients, where their content addresses the 
pattern of follow-up, including the frequency of visits, 
the length of time they are in the system, and the types 
of tests and scans they can expect to undertake [66–68].

Factors that exacerbate the burden of treatment
Previous research has indicated that patients are more 
likely to be accepting of the demands placed on them 
by their treatment (as well as the harms, risks and con-
straints of their medication) if they can place it in the 
context of the benefit they expect to receive [69]. Our 
participants had previously undertaken at least two 
alternative treatments, some of which had extensive and 
severe side effects, such as bone marrow transplants [70]. 
This and the finality of their position meant they were ini-
tially better placed to accept the impact of the tasks asso-
ciated with CAR-T therapy. They also understood that 
receiving a novel treatment meant they would be closely 
monitored as clinicians attempted to gain as much infor-
mation as possible on its impact [71], a process which 
included the completion of multiple questionnaires. 
The value of such patient-completed questionnaires in 
assessing the safety, efficacy and tolerability of treatment 
is widely recognised in many patient groups including 
patients with rare diseases [72] and particularly where 
formalised as patient-reported outcomes [73–76]. How-
ever, participants described a lack of clarity as to the 
aim of some of the questionnaires and there are limits to 
patient compliance with this type of paperwork [77]. One 
way in which engagement can be maintained is by ensur-
ing patients remain aware of what the questionnaires are 
designed to capture and how that data will be used [78].

As with some other ATMPs [79, 80], much of the pub-
lished research on patient experience of CAR-T therapy 
has focused on the exploration of side-effects and its 
impact on symptoms [17, 81] or the ethical issues of inter-
rupting access to beneficial treatments [82]. However 
there are important considerations of the management 



Page 12 of 15Litchfield et al. Orphanet Journal of Rare Diseases           (2023) 18:86 

of the transition of patient participants to usual care 
in community settings [83]. Less is known of the inter-
actions between patients and the broader health sys-
tem subsequent to their treatment, and certainly not of 
patients that are amongst the first to receive a new treat-
ment [84]. In the UK, issues of communication between 
primary and secondary care settings have long been rec-
ognised [85], and are further complicated by the short-
term provision of CAR-T care via tertiary or quaternary 
services [86]. These issues are particularly apparent when 
patients with rare conditions present in primary care [87] 
or emergency departments [88]. Empowering patients 
offers one solution [89] but not all patients are comfort-
able assuming a more active role [90] and improving lines 
of communication between specialists and colleagues 
involved in managing complex patients remains a press-
ing issue [91] though is not intractable for all ATMPs as 
demonstrated by the role of primary care in gene thera-
pies in the United States [92]. Financial incentives and 
improved e-messaging have been suggested [93] as has 
the issuing of ‘cards’ to patients such as those used to 
avert adrenal crises [94].

Consequences of healthcare tasks on patients’ daily lives
Patients described the considerable emotional impact 
of waiting on third parties to decide their eligibility for 
CAR-T therapy and their ‘loneliness’ in being one of very 
few in their position, with concerns about their long-
term safety shared by other ATMP patients such as those 
undergoing gene therapy [95]. At the time they were 
treated only some 30 individuals in the UK had under-
taken CAR-T therapy. Although some emotional and psy-
chological support was made available via volunteers or 
trained practitioners there was no readily available peer 
support leading one patient to contact others via social 
media and establish their own network of peers. The suc-
cor gained from talking to peers reflects a growing body 
of evidence indicating the benefit of such support in a 
range of patients, including those with rare diseases and 
[96–98].

Strengths and limitations
The Burden of Treatment framework we used to ana-
lyse the data has proven a useful tool in identifying and 
understanding the various elements that contribute to 
the ‘workload’ of patients that are amongst the first to 
receive a novel and less well understood ATMP, in this 
instance CAR-T therapy. It was not intended to be a 
definitive identification of every issue faced by the first 
patients to pass through a trial or receive the treatment 
of a less common ATMP, but it successfully allowed us 

to surface the types of issues that might arise so they 
may be further explored and addressed. We acknowl-
edge that the work might be usefully expanded by 
exploring the experiences of patients that have been the 
first to experience similarly new ATMPs. In that sense 
this is the beginning of a conversation about how the 
very first patients to experience a treatment are man-
aged and cared for.

By definition only a small number of patients can be 
amongst the first to receive a treatment and the num-
ber of key informants is within previously adopted 
levels [41]. Our participants also met the recom-
mended characteristics of key informants in that they 
are knowledgeable, communicative, and their unique 
position (in being amongst the first patients to receive 
CAR-T therapy) allows for significant insight into the 
phenomenon [99, 100], and a perspective we could not 
otherwise obtain [101].

Conclusions
If ground-breaking ATMPs such as CAR-T therapy are 
to be successfully introduced at the rates forecast then 
it is important that the experiences of early recipients 
are shared and lessons learnt to minimise the anxiety, 
and disruption for the individual involved but also to 
provide maximal learning for ensuing iterations of the 
technology. We have described how these early patients 
can feel emotionally isolated, clinically vulnerable, 
and structurally unsupported by a disparate and pres-
sured health service. Structured peer support, access to 
additional information including the likely pattern of 
follow-up, and the consideration of patients’ individual 
circumstances and preferences for care would all con-
tribute to reducing the overall burden of treatment.

Acknowledgements
Not Applicable.

Author contributions
IL, MC, and OL were responsible for the design of the study. IL collected and 
analysed the data in collaboration with MC and OL. IL produced the initial 
draft of the manuscript. This was then edited for content following the recom-
mendations of MC, OL, YS and FK. All authors read and approved the final 
manuscript.

Funding
This work was funded by a Midlands-Wales Advanced Therapies Treatment 
Centre (MW-ATTC) grant from Innovate UK to a consortium of partners (Grant 
number: IUK: 107501). The funder was not involved in any aspect of the 
research work. The study sponsor and funders have no role in study design, 
including collection, management, analysis, and interpretation of data; writing 
of the report and the decision to submit the report for publication.

Availability of data and materials
The datasets generated and/or analysed during the current study are not 
publicly available due to limitations of ethical approval involving the patient 
data and anonymity but are available from the corresponding author on 
reasonable request.



Page 13 of 15Litchfield et al. Orphanet Journal of Rare Diseases           (2023) 18:86 	

Declarations

Ethics approval and consent to participate
Ethical approval was granted by the University of Birmingham’s Science, 
Technology, Engineering and Mathematics (STEM) ethics committee ERN_ 
21-0196.

Consent for publication
Not applicable.

Competing interests
MC is Director of the Birmingham Health Partners Centre for Regulatory 
Science and Innovation, Director of the Centre for the Centre for Patient 
Reported Outcomes Research and is a National Institute for Health and Care 
Research (NIHR) Senior Investigator. MC receives funding from the NIHR 
Birmingham Biomedical Research Centre, NIHR Surgical Reconstruction and 
Microbiology Research Centre, NIHR Birmingham-Oxford Blood and Transplant 
Research Unit (BTRU) in Precision Transplant and Cellular Therapeutics, and 
NIHR ARC West Midlands at the University of Birmingham and University Hos-
pitals Birmingham NHS Foundation Trust, Health Data Research UK, Innovate 
UK (part of UK Research and Innovation), Macmillan Cancer Support, SPINE 
UK,UKRI, UCB Pharma, Janssen, GSK and Gilead. MC has received personal 
fees from Astellas, Aparito Ltd, CIS Oncology, Takeda, Merck, Daiichi Sankyo, 
Glaukos, GSK and the Patient-Centered Outcomes Research Institute (PCORI) 
outside the submitted work. OLA receives funding from the NIHR Birmingham 
Biomedical Research Centre (BRC), NIHR Applied Research Collaboration (ARC), 
West Midlands, NIHR Birmingham-Oxford Blood and Transplant Research Unit 
(BTRU) in Precision Transplant and Cellular Therapeutics at the University of 
Birmingham and University Hospitals Birmingham NHS Foundation, Innovate 
UK (part of UK Research and Innovation), Gilead Sciences Ltd, Janssen phar-
maceuticals, Inc, and Sarcoma UK. OLA declares personal fees from Gilead 
Sciences Ltd, GlaxoSmithKline (GSK) and Merck outside the submitted work. 
FK has received research funding from Gilead for work outside of the scope of 
this study, and has received honoraria from Therakos outside the submitted 
work. All other authors declare that they have no competing interests. The 
views expressed are those of the author(s) and not necessarily those of the 
NHS, the NIHR or the Department of Health.

Author details
1 Institute of Applied Health Research, University of Birmingham, Edgbaston, 
Birmingham B15 2TT, UK. 2 Centre for Patient Reported Outcomes Research, 
University of Birmingham, Birmingham, UK. 3 NIHR Birmingham Biomedical 
Research Centre, University of Birmingham, Birmingham, UK. 4 NIHR Blood 
and Transplant Research Unit (BTRU) in Precision Transplant and Cellular 
Therapeutics, University of Birmingham, Birmingham, UK. 5 Applied Research 
Collaboration (ARC) – West Midlands, Birmingham, UK. 6 Present Address: 
Institute of Immunology and Immunotherapy, University of Birmingham, 
Birmingham, UK. 7 Birmingham Health Partners (BHP) Centre for Regulatory 
Science and Innovation, University of Birmingham, Birmingham, UK. 8 Centre 
for Clinical Haematology, University Hospitals Birmingham NHS Foundation 
Trust, Birmingham, UK. 9 Midlands and Wales Advanced Therapy Treatment 
Centre, University Hospitals Birmingham NHS Foundation Trust, Birmingham, 
UK. 10 Research Development and Innovation, University Hospitals Birming-
ham NHS Foundation Trust, Birmingham, UK. 

Received: 22 June 2022   Accepted: 2 April 2023

References
	 1.	 Regulation E. No. 1394/2007 of the European Parliament and of 

the Council of 13 November 2007 on advanced therapy medicinal 
products and amending directive 2001/83/EC and regulation (EC) no 
726/2004. EC and Regulation (EC). 2007.

	 2.	 Wirth T, Parker N, Ylä-Herttuala S. History of gene therapy. Gene. 
2013;525(2):162–9.

	 3.	 Dwenger A, Strassburger J, Schwerdtfeger W. Regulation (EC) No. 
1394/2007 on advanced therapy medicinal products: Incorporation 

into national law. Bundesgesundheitsblatt Gesundheitsforschung 
Gesundheitsschutz. 2010;53(1):14–9.

	 4.	 Sharpe M, Barry J, Kefalas P. Clinical adoption of advanced therapies: 
challenges and opportunities. J Pharm Sci. 2021;110(5):1877–84.

	 5.	 Wotherspoon L, Buchan R, Morrison E, Amatt G. Evaluation of 
institutional readiness at sites within the UK NHS using a novel 
advanced therapy medicinal product assessment tool. Regen Med. 
2021;16(03):253–68.

	 6.	 Annual Review 2020 highlights impact on growth and productivity in 
the UK cell and gene therapy industry [press release]. 2020.

	 7.	 Norberg H, Bergdahl E, Ängerud KH, Lindmark K. A systematic approach 
for introduction of novel treatments to a chronic patient group: sacubi-
tril-valsartan as a case study. Eur J Clin Pharmacol. 2021;77(1):125–31.

	 8.	 Gardner J. Understanding innovation and the problem of technology 
adoption. Rethinking the Clinical Gaze: Springer; 2017. p. 27–56.

	 9.	 Gardner J, Webster A. The social management of biomedical nov-
elty: facilitating translation in regenerative medicine. Soc Sci Med. 
2016;156:90–7.

	 10.	 Behfar A, Terzic A. Regeneration for all: an odyssey in biotherapy: 
authors from the mayo clinic discuss the evolution of the regenerative 
paradigm and look to the future. Eur Heart J. 2019;40(13):1033.

	 11.	 May C, Montori VM, Mair FS. We need minimally disruptive medicine. 
BMJ. 2009;339:b2803.

	 12.	 UK CR. CAR-T-cell Therapy 2021 [Available from: https://​www.​cance​
rrese​archuk.​org/​about-​cancer/​cancer-​in-​gener​al/​treat​ment/​immun​
other​apy/​types/​CAR-T-​cell-​thera​py.

	 13.	 Neelapu SS, Locke FL, Bartlett NL, Lekakis LJ, Miklos DB, Jacobson CA, 
et al. Axicabtagene ciloleucel CAR T-cell therapy in refractory large 
B-cell lymphoma. N Engl J Med. 2017;377(26):2531–44.

	 14.	 Maude SL, Laetsch TW, Buechner J, Rives S, Boyer M, Bittencourt H, et al. 
Tisagenlecleucel in children and young adults with B-cell lymphoblastic 
leukemia. N Engl J Med. 2018;378(5):439–48.

	 15.	 Schuster SJ, Bishop MR, Tam CS, Waller EK, Borchmann P, McGuirk JP, 
et al. Tisagenlecleucel in adult relapsed or refractory diffuse large B-cell 
lymphoma. N Engl J Med. 2019;380(1):45–56.

	 16.	 Benvenuti S, Wang CM, Borroni S. Perspectives, expectations, and con-
cerns of European patient advocates on advanced therapy medicinal 
products. Front Med. 2021;8:728529.

	 17.	 Whisenant MS, Srour SA, Williams LA, Subbiah I, Griffin D, Ponce D, et al. 
The unique symptom burden of patients receiving CAR T-cell therapy. 
Sem Oncol Nurs. 2021;37(6):151216. https://​doi.​org/​10.​1016/j.​soncn.​
2021.​151216.

	 18.	 Satyanarayana M. CANCER manufacturing challenge leads to death in 
CAR-T trial. Chem Eng News. 2018;96(40):10.

	 19.	 Ridgeway JL, Egginton JS, Tiedje K, Linzer M, Boehm D, Poplau S, et al. 
Factors that lessen the burden of treatment in complex patients with 
chronic conditions: a qualitative study. Patient Prefer Adher. 2014;8:339.

	 20.	 Eton DT, Yost KJ, Lai JS, Ridgeway JL, Egginton JS, Rosedahl JK, et al. 
Development and validation of the patient experience with treatment 
and self-management (PETS): a patient-reported measure of treatment 
burden. Qual Life Res. 2017;26(2):489–503.

	 21.	 Shippee ND, Shah ND, May CR, Mair FS, Montori VM. Cumulative com-
plexity: a functional, patient-centered model of patient complexity can 
improve research and practice. J Clin Epidemiol. 2012;65(10):1041–51.

	 22.	 Leppin A, Montori V, Gionfriddo M. Minimally disruptive medicine: a 
pragmatically comprehensive model for delivering care to patients 
with multiple chronic conditions. Healthcare. 2015;3(1):50–63.

	 23.	 Andrews JC, Schünemann HJ, Oxman AD, Pottie K, Meerpohl JJ, Coello 
PA, et al. GRADE guidelines: 15: Going from evidence to recommenda-
tion—determinants of a recommendation’s direction and strength. J 
Clin Epidemiol. 2013;66(7):726–35.

	 24.	 May CR, Eton DT, Boehmer K, Gallacher K, Hunt K, MacDonald S, 
et al. Rethinking the patient: using burden of treatment theory to 
understand the changing dynamics of illness. BMC Health Serv Res. 
2014;14(1):281.

	 25.	 Spencer-Bonilla G, Quiñones AR, Montori VM, On behalf of the Inter-
national Minimally Disruptive Medicine W. Assessing the burden of 
treatment. J Gener Intern Med. 2017;32(10):1141–5.

	 26.	 Tran V-T, Barnes C, Montori VM, Falissard B, Ravaud P. Taxonomy of the 
burden of treatment: a multi-country web-based qualitative study of 
patients with chronic conditions. BMC Med. 2015;13(1):115.

https://www.cancerresearchuk.org/about-cancer/cancer-in-general/treatment/immunotherapy/types/CAR-T-cell-therapy
https://www.cancerresearchuk.org/about-cancer/cancer-in-general/treatment/immunotherapy/types/CAR-T-cell-therapy
https://www.cancerresearchuk.org/about-cancer/cancer-in-general/treatment/immunotherapy/types/CAR-T-cell-therapy
https://doi.org/10.1016/j.soncn.2021.151216
https://doi.org/10.1016/j.soncn.2021.151216


Page 14 of 15Litchfield et al. Orphanet Journal of Rare Diseases           (2023) 18:86 

	 27.	 Bernard HR. Research methods in anthropology 3rd edition. Edited by: 
Walnut Creek. CA: AltaMira Press; 2002.

	 28.	 Marshall MN. The key informant technique. Fam Pract. 1996;13:92–7.
	 29.	 MacKay C, Veinot P, Badley EM. Characteristics of evolving models 

of care for arthritis: a key informant study. BMC Health Serv Res. 
2008;8(1):1–10.

	 30.	 Grace SL, Krepostman S, Brooks D, Jaglal S, Abramson BL, Scholey P, 
et al. Referral to and discharge from cardiac rehabilitation: key inform-
ant views on continuity of care. J Eval Clin Pract. 2006;12(2):155–63.

	 31.	 Kerrison RS, Travis E, Dobson C, Whitaker KL, Rees CJ, Duffy SW, et al. 
Barriers and facilitators to colonoscopy following fecal immunochemi-
cal test screening for colorectal cancer: a key informant interview study. 
Patient Edu Counsel. 2021. https://​doi.​org/​10.​1016/j.​pec.​2021.​09.​022.

	 32.	 Horwitz RI, Horwitz SM. Adherence to treatment and health outcomes. 
Arch Intern Med. 1993;153(16):1863–8.

	 33.	 Krishnamoorthy Y, Rajaa S, Rehman T, Thulasingam M. Patient and 
provider’s perspective on barriers and facilitators for medication 
adherence among adult patients with cardiovascular diseases and 
diabetes mellitus in India: a qualitative evidence synthesis. BMJ Open. 
2022;12(3):e055226.

	 34.	 Bingham AJ, Witkowsky P. Deductive and inductive approaches to 
qualitative data analysis. Analyzing and interpreting qualitative data: 
After the interview. 2021:133–46.

	 35.	 Elo S, Kyngäs H. The qualitative content analysis process. J Adv Nurs. 
2008;62(1):107–15.

	 36.	 Coulter A, Ellins J. Patient-focused interventions: a review of the evi-
dence: Health Foundation London; 2006.

	 37.	 Sharma R, Biedenharn KR, Fedor JM, Agarwal A. Lifestyle factors and 
reproductive health: taking control of your fertility. Reprod Biol Endo-
crinol. 2013;11:66.

	 38.	 Bailey SC, Oramasionwu CU, Wolf MS. Rethinking adherence: a health 
literacy–informed model of medication self-management. J Health 
Commun. 2013;18(sup1):20–30.

	 39.	 Plateforme C. Taxonomie des Interventions Non Médicamenteuses. 
2017.

	 40.	 Li J, Song Y. Formal and informal care. In: Gu D, Dupre ME, editors. 
Encyclopedia of gerontology and population aging. Cham: Springer 
International Publishing; 2019. p. 1–8.

	 41.	 Muellmann S, Brand T, Jürgens D, Gansefort D, Zeeb H. How many key 
informants are enough? Analysing the validity of the community readi-
ness assessment. BMC Res Notes. 2021;14(1):85.

	 42.	 Kyngas H, Vanhanen L. Content analysis. Hoitotiede. 1999;11:3–12.
	 43.	 Roddie C, Dias J, O’Reilly MA, Abbasian M, Cadinanos-Garai A, Vispute 

K, et al. Durable Responses and low toxicity after fast off-rate CD19 chi-
meric antigen receptor-T therapy in adults with relapsed or refractory 
B-cell acute lymphoblastic leukemia. J Clin Oncol. 2021;39(30):3352–63.

	 44.	 Jönsson B, Hampson G, Michaels J, Towse A, von der Schulenburg J, 
Graf M, et al. Advanced therapy medicinal products and health technol-
ogy assessment principles and practices for value-based and sustain-
able healthcare. Eur J Health Econ. 2019;20(3):427–38.

	 45.	 Schubert M-L, Schmitt M, Wang L, Ramos C, Jordan K, Müller-Tidow C, 
et al. Side-effect management of chimeric antigen receptor (CAR) T-cell 
therapy. Ann Oncol. 2021;32(1):34–48.

	 46.	 NHS England. Introducing revolutionary medicines to the NHS 2019 
[Available from: https://​www.​engla​nd.​nhs.​uk/​aac/​what-​we-​do/​intro​
ducing-​revol​ution​ary-​medic​ines-​to-​the-​nhs/.

	 47.	 Carvalho M, Sepodes B, Martins AP. Patient access to gene therapy 
medicinal products: a comprehensive review. BMJ Innov. 2021;7(1):123.

	 48.	 Jørgensen J, Kefalas P. Reimbursement of licensed cell and gene thera-
pies across the major European healthcare markets. J Market Access 
Health Policy. 2015;3(1):29321.

	 49.	 Solomon DL, Dirlikov B, Shem KL, Elliott CS. The time burden of spe-
cialty clinic visits in persons with neurologic disease: a case for universal 
telemedicine coverage. Front Neurol. 2021. https://​doi.​org/​10.​3389/​
fneur.​2021.​559024.

	 50.	 White AA, Smalls BL, Ba A, Faith TD, Ramakrishnan V, Johnson H, et al. 
The effect of travel burden on depression and anxiety in african ameri-
can women living with systemic lupus. Healthcare. 2021;9(11):1507.

	 51.	 NHS England and NHS Improvement. Improving non-emergency 
patient transport services: Report of the non-emergency patient trans-
port review. NHS England and NHS Improvement; 2021.

	 52.	 Walton H, Simpson A, Ramsay AIG, Hunter A, Jones J, Ng PL, et al. Devel-
opment of models of care coordination for rare conditions: a qualitative 
study. Orphanet J Rare Dis. 2022;17(1):49.

	 53.	 Simpson A, Bloom L, Fulop NJ, Hudson E, Leeson-Beevers K, Morris S, 
et al. How are patients with rare diseases and their carers in the UK 
impacted by the way care is coordinated? An exploratory qualitative 
interview study. Orphanet J Rare Dis. 2021;16(1):1–12.

	 54.	 NHS Alliance. Specialist doctors in community services: Opportunities 
and challenges in the modern NHS. 2007.

	 55.	 NHS England. The NHS Long Term Plan. Leeds: NHSE; 2019.
	 56.	 Saccardi R, McGrath E, Snowden JA. JACIE accreditation of HSCT pro-

grams. The EBMT handbook. 2019:35–40.
	 57.	 Borogovac A, Keruakous A, Bycko M, Holter Chakrabarty J, Ibrahimi S, 

Khawandanah M, et al. Safety and feasibility of outpatient chimeric 
antigen receptor (CAR) T-cell therapy: experience from a tertiary 
care center. Bone Marrow Transpl. 2022. https://​doi.​org/​10.​1038/​
s41409-​022-​01664-z.

	 58.	 Wyles SP, Terzic A. Building the regenerative medicine workforce of the 
future: an educational imperative. Fut Med; 2019. p. 613–5.

	 59.	 Wyles SP, Hayden RE, Meyer FB, Terzic A. Regenerative medicine curricu-
lum for next-generation physicians. NPJ Regener Med. 2019;4(1):1–5.

	 60.	 Hargraves IG, Behfar A, Simha V, Donoghue C, Renner AS, Montori VM, 
et al. From tissue to human regeneration: the development of a com-
prehensive regenerative care clinic for people with diabetes. Regen 
Med. 2021;16(03):219–28.

	 61.	 Rodin G, Mackay JA, Zimmermann C, Mayer C, Howell D, Katz M, et al. 
Clinician-patient communication: a systematic review. Support Care 
Cancer. 2009;17(6):627–44.

	 62.	 Smith S, Essell J, Sandy SJ. Evolving the delivery of CAR T-cell therapies 
to the outpatient setting. J Clin Pathways. 2018;4(8):42–7.

	 63.	 Critchley C, Nicol D, Bruce G, Walshe J, Treleaven T, Tuch B. Predicting 
public attitudes toward gene editing of germlines: the impact of moral 
and hereditary concern in human and animal applications. Front Genet. 
2019;9:704.

	 64.	 De Wert G, Heindryckx B, Pennings G, and the European Society of 
Human Reproduction and Embryology. Responsible innovation in 
human germline gene editing: background document to the recom-
mendations of ESHG and ESHRE. Hum Reprod Open. 2018;1:1–18.

	 65.	 Taylor L, Rodriguez ES, Reese A, Anderson K. Building a Program: Impli-
cations for infrastructure, nursing education, and training for CAR T-cell 
therapy. Clin J Oncol Nurs. 2019;23(2):20.

	 66.	 Berkey FJ, Wiedemer JP, Vithalani ND. Delivering bad or life-altering 
news. Am Fam Physician. 2018;98(2):99–104.

	 67.	 Lu E, Nakagawa S. A “Three-Stage Protocol” for serious illness conversa-
tions. Mayo Clinic Proc. 2020. https://​doi.​org/​10.​1016/j.​mayocp.​2020.​02.​
005.

	 68.	 Siegel CA. Review article: explaining risks of inflammatory bowel 
disease therapy to patients. Aliment Pharmacol Ther. 2011;33(1):23–32.

	 69.	 Lambert J, Chekroun M, Gilet H, Acquadro C, Arnould B. Assessing 
patients’ acceptance of their medication to reveal unmet needs: results 
from a large multi-diseases study using a patient online community. 
Health Qual Life Outcomes. 2018;16(1):134.

	 70.	 Bellm L, Epstein J, Rose-Ped A, Martin P, Fuchs H. Patient reports of 
complications of bone marrow transplantation. Support Care Cancer. 
2000;8(1):33–9.

	 71.	 Uhlenbusch N, Löwe B, Depping MK. Perceived burden in dealing 
with different rare diseases: a qualitative focus group study. BMJ Open. 
2019;9(12):e033353.

	 72.	 Slade A, Isa F, Kyte D, Pankhurst T, Kerecuk L, Ferguson J, et al. Patient 
reported outcome measures in rare diseases: a narrative review. 
Orphanet J Rare Dis. 2018;13(1):61.

	 73.	 FDA. Guidance for industry. Patient-reported outcome measures: use 
in medicinal product development to support labeling claims. Silver 
Spring, MD: US Department of Health and Human Services Food and 
Drug Administration; 2009.

	 74.	 Kluetz PG, Kanapuru B, Lemery S, Johnson LL, Fiero MH, Arscott K, et al. 
Informing the tolerability of cancer treatments using patient-reported 
outcome measures: summary of an FDA and critical path institute 
workshop. Value Health J Int Soc Pharmacoecon Outcomes Res. 
2018;21(6):742–7.

https://doi.org/10.1016/j.pec.2021.09.022
https://www.england.nhs.uk/aac/what-we-do/introducing-revolutionary-medicines-to-the-nhs/
https://www.england.nhs.uk/aac/what-we-do/introducing-revolutionary-medicines-to-the-nhs/
https://doi.org/10.3389/fneur.2021.559024
https://doi.org/10.3389/fneur.2021.559024
https://doi.org/10.1038/s41409-022-01664-z
https://doi.org/10.1038/s41409-022-01664-z
https://doi.org/10.1016/j.mayocp.2020.02.005
https://doi.org/10.1016/j.mayocp.2020.02.005


Page 15 of 15Litchfield et al. Orphanet Journal of Rare Diseases           (2023) 18:86 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	 75.	 Calvert MJ, O’Connor DJ, Basch EM. Harnessing the patient voice in real-
world evidence: the essential role of patient-reported outcomes. Nat 
Rev Drug Discov. 2019;18(10):731–2.

	 76.	 Coens C, Pe M, Dueck AC, Sloan J, Basch E, Calvert M, et al. International 
standards for the analysis of quality-of-life and patient-reported out-
come endpoints in cancer randomised controlled trials: recommenda-
tions of the SISAQOL Consortium. Lancet Oncol. 2020;21(2):e83–96.

	 77.	 Pierce TP, Elmallah R, Cherian JJ, Jauregui JJ, Mont MA. Standardized 
questionnaire time burden for practitioners and patients. Surg Technol 
Int. 2015;26:302–6.

	 78.	 Atherton PJ, Burger KN, Pederson LD, Kaggal S, Sloan JA. Patient-
reported outcomes questionnaire compliance in Cancer Cooperative 
Group Trials (Alliance N0992). Clin Trials. 2016;13(6):612–20.

	 79.	 Ulucanlar S, Faulkner A, Peirce S, Elwyn G. Technology identity: the role 
of sociotechnical representations in the adoption of medical devices. 
Soc Sci Med. 2013;98:95–105.

	 80.	 Abrishami P, Boer A, Horstman K. Understanding the adoption dynam-
ics of medical innovations: affordances of the da Vinci robot in the 
Netherlands. Soc Sci Med. 2014;117:125–33.

	 81.	 Lee DW, Santomasso BD, Locke FL, Ghobadi A, Turtle CJ, Brudno JN, 
et al. ASTCT consensus grading for cytokine release syndrome and 
neurologic toxicity associated with immune effector cells. Biol Blood 
Marrow Transpl. 2019;25(4):625–38.

	 82.	 Cook K, Snyder J, Calvert J. Attitudes toward post-trial access to medical 
interventions: a review of academic literature, legislation, and interna-
tional guidelines. Dev World Bioeth. 2016;16(2):70–9.

	 83.	 Lawton J, Blackburn M, Rankin D, Werner C, Farrington C, Hovorka 
R, et al. Broadening the debate about post-trial access to medical 
interventions: a qualitative study of participant experiences at the end 
of a trial investigating a medical device to support type 1 diabetes self-
management. AJOB Empir Bioethics. 2019;10(2):100–12.

	 84.	 Newnham H, Barker A, Ritchie E, Hitchcock K, Gibbs H, Holton S. Dis-
charge communication practices and healthcare provider and patient 
preferences, satisfaction and comprehension: a systematic review. Int J 
Qual Health Care. 2017;29(6):752–68.

	 85.	 Hesselink G, Schoonhoven L, Barach P, Spijker A, Gademan P, Kalkman 
C, et al. Improving patient handovers from hospital to primary care: a 
systematic review. Ann Intern Med. 2012;157(6):417–28.

	 86.	 Torrey T. Differences between primary, secondary, tertiary, and quater-
nary care: Levels of care. 2021.

	 87.	 Knight AW, Senior TP. The common problem of rare disease in general 
practice. Med J Aust. 2006;185(2):82–3.

	 88.	 Messmer AS, Que YA, Schankin C, Banz Y, Bacher U, Novak U, et al. CAR 
T-cell therapy and critical care: a survival guide for medical emergency 
teams. Wien Klin Wochenschr. 2021;133(23–24):1318–25.

	 89.	 Aymé S, Kole A, Groft S. Empowerment of patients: lessons from the 
rare diseases community. The lancet. 2008;371(9629):2048–51.

	 90.	 den Hertog R, Niessen T. Taking into account patient preferences in 
personalised care: blending types of nursing knowledge in evidence-
based practice. J Clin Nurs. 2021;30(13–14):1904–15.

	 91.	 Doescher MP, Nagykaldi Z, Zhao YD, Dwyer K. Oncology and primary 
care provider views on cancer survivorship care: mind the gap. J Am 
Board Family Med. 2022;35(2):329–40.

	 92.	 Schmeichel CJ, Loeb JM. Human gene therapy: a role for the primary 
care physician. Arch Fam Med. 1992;1(1):113–20.

	 93.	 La Rocca A, Hoholm T. Coordination between primary and secondary 
care: the role of electronic messages and economic incentives. BMC 
Health Serv Res. 2017;17(1):149.

	 94.	 NHS England and NHS Improvement. National Patient Safety Alert – 
Steroid Emergency Card to support early recognition and treatment of 
adrenal crisis in adults 2022 [Available from: https://​www.​engla​nd.​nhs.​
uk/​publi​cation/​natio​nal-​patie​nt-​safety-​alert-​stero​id-​emerg​ency-​card-​
to-​suppo​rt-​early-​recog​nition-​and-​treat​ment-​of-​adren​al-​crisis-​in-​adults/.

	 95.	 van Overbeeke E, Michelsen S, Hauber B, Peerlinck K, Hermans 
C, Lambert C, et al. Patient perspectives regarding gene therapy 
in haemophilia: Interviews from the PAVING study. Haemophilia. 
2021;27(1):129–36.

	 96.	 Fisher EB, Ayala GX, Ibarra L, Cherrington AL, Elder JP, Tang TS, et al. 
Contributions of peer support to health, health care, and prevention: 
papers from peers for progress. Ann Fam Med. 2015;131 Supp 1(Suppl 
1):S2–8.

	 97.	 Doyle M. Peer support and mentorship in a US rare disease community: 
findings from the cystinosis in emerging adulthood study. Patient. 
2015;8(1):65–73.

	 98.	 Depping MK, Uhlenbusch N, Löwe B. Acceptance and commitment 
therapy meets peer-support: development of a supportive self-care 
intervention for patients with rare diseases: a multistage development 
process. BMJ Open. 2021;11(7):e042856.

	 99.	 Marshall CR. Designing qualitative research. 1995.
	100.	 Bernard HR. Research methods in anthropology: qualitative and quanti-

tative approaches. Rowman & Littlefield; 2017.
	101.	 Tremblay M-A. The key informant technique: a non-ethnographic 

application. Field Research: Routledge; 2003. p. 164–74.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://www.england.nhs.uk/publication/national-patient-safety-alert-steroid-emergency-card-to-support-early-recognition-and-treatment-of-adrenal-crisis-in-adults/
https://www.england.nhs.uk/publication/national-patient-safety-alert-steroid-emergency-card-to-support-early-recognition-and-treatment-of-adrenal-crisis-in-adults/
https://www.england.nhs.uk/publication/national-patient-safety-alert-steroid-emergency-card-to-support-early-recognition-and-treatment-of-adrenal-crisis-in-adults/

	“I just wanted to speak to someone- and there was no one…”: using Burden of Treatment Theory to understand the impact of a novel ATMP on early recipients
	Abstract 
	Background 
	Study design 
	Results 
	Conclusions 

	Introduction
	Methods
	Study design
	Ethics approval and consent to participate
	Burden of treatment theory

	Settingsrecruitment
	Data collection
	Analysis

	Results
	Healthcare tasks delegated to patients
	Condition and treatment follow-up
	Learning and developing an understanding of the illness and treatment
	Management of medications
	Organise formal caregiver care

	Factors that exacerbate the burden of treatment
	Nature, time required, and frequency of healthcare tasks
	Personal factors
	Situational factors
	Structural factors

	Consequences of healthcare tasks on patients’ daily lives
	Impact on professional, social, family life, and leisure activities
	Emotional impact


	Discussion
	General findings
	Specific findings
	Healthcare tasks delegated to patients
	Factors that exacerbate the burden of treatment
	Consequences of healthcare tasks on patients’ daily lives

	Strengths and limitations

	Conclusions
	Acknowledgements
	References


