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Abstract
Purpose  Patients with multiple myeloma suffer from disease-related complications such as bone destruction, toxicities from 
repeated therapies and age-related co-morbidities. With improved treatment options, patients are living longer and have 
specific survivorship needs such as low exercise levels that need to be addressed. In this study, we designed, implemented 
and evaluated a multidisciplinary team (MDT) myeloma clinic that provided participants with tailored exercise and lifestyle 
advice.
Methods  The Promoting Individualised Self-Management and Survivorship (PrISMS) clinic was set up in two UK myeloma 
centres. This remote MDT clinic comprised of a doctor, a nurse specialist and a physiotherapist. Patients were required to 
complete blood tests and a questionnaire about their symptoms and concerns before each consultation. Patient-reported 
outcome measures were captured using validated questionnaires. Patient feedback was collected using a specially designed 
survey and structured telephone interviews.
Results  Sixty-one patients were enrolled in the pilot clinic with 210 consultations held during the study period. Nine 
patients had disease progression and were referred safely back to face-to-face clinics. There was a significant improvement 
in patients’ exercise score (p = 0.02) after PrISMS clinic. Patient satisfaction was high, with 83% feeling more confident in 
self-managing myeloma after PrISMS clinic.
Conclusion  PrISMS clinic is safe and feasible, with high patient compliant and acceptability. It empowers patients to self-
manage their condition and encourages physical activity, which is associated with improved quality of life and fatigue level. 
Future randomised controlled trials will help to confirm its benefits on patient clinical outcomes and cost-effectiveness.
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Introduction

Multiple myeloma (MM) is an incurable bone marrow 
malignancy characterised by a specific pattern of end-organ 
damage, including bone destruction, anaemia, hypercal-
caemia and renal impairment. It is more common in older 
adults, and patients usually go through periods of remission 
and relapse, followed by eventual treatment-resistant disease 
[1]. Even during disease remission, patients often continue 
to struggle with myeloma-related long-term complications 
such as bone destruction resulting in spinal deformity and 
reduced mobility, as well as treatment toxicities such as 
neuropathy and age-related co-morbidities [2]. All of these 
factors contribute to slow recovery of fitness and impede 
return to work and normal social activities [3], which 
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inevitably impact on quality of life [2, 4, 5]. Patient survival 
has improved significantly with therapeutic advances, but 
this has also resulted in an increasing number of patients in 
outpatient haematology clinics with specific survivorship 
needs. Our group previously conducted a survey involving 
78 patients and identified that patients would like lifestyle 
support and advice in order to return to their pre-morbid 
social, psychological and economic functionality.

Physical activity (PA) has been shown to associate 
with lower fatigue, improved health-related quality of life 
(HRQOL) and physical functioning in cancer patients, with 
some evidence in MM [6, 7]. With a high proportion of MM 
patients suffering from bone destruction [8], some may be 
fearful to exercise despite its benefits and require profes-
sional supervision to promote this safely [9, 10]. Our pre-
vious work revealed that most myeloma patients had low 
self-reported PA levels and high fatigue levels [11]. We dem-
onstrated an association between higher exercise levels and 
better HRQOL, as well as lower fatigue levels. Majority of 
participants would like to improve their level of PA and to 
receive PA advice from a healthcare professional. This sug-
gests an awareness of the possible benefits of exercise and an 
unmet survivorship need [11]. Furthermore, our group dem-
onstrated that exercise programmes were safe for myeloma 
survivors, with objective health benefits including improved 
muscle strength, cardiovascular fitness and fatigue [9, 10].

Although patients value and benefit from PA advice, cen-
tralisation of transplant and clinical trial services means that 
many patients travel long distances to maintain contact with 
their myeloma specialist centres. Furthermore, the COVID-
19 pandemic has resulted in drastic changes in the structure 
of outpatient services in order to reduce infection risk [12]. 
There has been a shift towards remote consultations where 
possible, particularly with vulnerable patient groups includ-
ing those with cancer. Therefore, there is a need to develop a 
more holistic outpatient care model that is patient-centred with 
personalised lifestyle and exercise advice given to MM patients 
and is delivered in a way that is acceptable and geographically 
convenient for them whilst maintaining contact with specialist 
centres. The aims of this study were to develop and test such 
a model and to evaluate its safety and feasibility as primary 
outcomes, with patient acceptability and its effects on patient-
reported outcome measures (PROMs) as secondary outcomes.

Methods

The Promoting Individualised Self‑Management 
and Survivorship myeloma clinic

The Promoting Individualised Self-Management and 
Survivorship (PrISMS) clinic was designed for this 
study. This remote clinic was staffed by a doctor, a cancer  

nurse specialist (CNS) and a physiotherapist (PT), with 
wider multidisciplinary team (MDT) support (e.g. dieticians, 
psychologists, social welfare workers) if needed. It aimed to 
provide holistic management centred on patient needs through 
giving individualised PA and lifestyle advice (Fig. 1). Two 
weeks before the consultation, patients were invited via 
email to complete a pre-clinic questionnaire called ‘My 
Myeloma Review’ about their concerns, symptoms and ways 
in which they would like to improve their health and lifestyle 
(see Supplementary information). Returned questionnaires 
allowed the MDT to prepare appropriate advice for each 
patient, ensuring efficient use of consultations. They were also 
required to have a blood test (see details in Supplementary 
information) 2 weeks before and could choose to do this at 
their local hospital or general practice (GP) surgery, or at 
the hospital where the PrISMS clinic was held. Results of 
blood tests were essential for monitoring patients’ health and 
disease activity. If CNS or PT was unable to attend the clinic, 
patients were offered to be contacted by them at a later time 
point. Those with complex physiotherapy needs were offered 
additional remote or F2F sessions with the physiotherapist. 
To participate in this study, patients had to be ≥ 18 years, 
understood and spoke fluent English, in remission or plateau 
phase and not on any active myeloma treatment, did not 
have any features that were deemed unsuitable for remote 
monitoring (e.g. previous rapidly progressing disease, high-
risk cytogenetics requiring close monitoring) and were able 
to give informed consent. This study was approved by the 
Research Ethics Committee of the NHS Health Research 
Authority (Reference: 19/NS/0105).

Data collection from pilot PrISMS clinics

Logistical data such as call duration, patient and MDT 
attendance were recorded. To collect PROMs, participants 
were asked to complete validated questionnaires before 
their first and after their last PrISMS appointment during 
the research period: the Godin Leisure-Time Exercise 
Questionnaire (GLTEQ) [13, 14] to measure PA level, 
the European Organisation for Research and Treatment of 
Cancer (EORTC) QLQ-C30 questionnaire to assess HRQOL 
[15] and its myeloma module MY20 to determine disease-
specific symptoms and concerns [16]. The Myeloma Patient 
Outcome Scale (MyPOS) was used to assess palliative care 
concerns, information needs and healthcare support [17]. 
Missing responses on questionnaires were handled according 
to EORTC scoring manuals, and for MyPOS, relevant 
domains were excluded from analysis if there were > 2 missing 
responses in that domain. These questionnaires were screened 
for clinically important issues, which would be fed back to the 
clinical team.

Patient feedback was collected through a written question-
naire that was specially designed to understand their views 
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on clinic design and their experience. Semi-structured tel-
ephone interviews were also conducted by researchers with 
a background in Health Psychology, who were not involved 
in participants’ myeloma care. Interviews were conducted 
by telephone. Recorded audio files were stored securely 
without patient-identifiable data and were transcribed for 
analysis. Feedback questionnaire and interview topic guide 
are available in the Supplementary information.

Data analyses

Quantitative data were presented as percentages, mean, 
median and quartiles. Non-parametric Wilcoxon test was 
used to compare paired results. A p-value of < 0.05 was 
considered statistically significant. SPSS was used to per-
form statistical analyses. Qualitative data from patient inter-
views were analysed using the Framework Method [18].

Results

PrISMS patients and their consultations

Between March 2019 and October 2020, two PrISMS clin-
ics were set up at University College London Hospital 

(UCLH) and Imperial College Healthcare NHS Trust 
(ICHNT), which were both myeloma tertiary centres; 61 
patients were enrolled (54 at UCLH and 7 at ICHNT). 
Patient characteristics are shown in Table 1; 89% had a 
previous autologous stem cell transplant (ASCT). Of the 
61 patients, 12 (20%) were referred back to face-to-face 
(F2F) clinic (3 due to patient’s preference, 9 due to disease 
progression), 7 (11%) were discharged back to their local 
hospital in accordance with their preference and 1 died of 
non-myeloma cause; 41 remained in PrISMS clinic at the 
end of the research period. All 9 patients who had disease 
progression were referred safely and promptly back to the 
F2F clinic: 2 had a rapid biochemical relapse on blood 
tests and 7 had evidence of disease progression on scans 
that were requested due to new symptoms.

210 telephone or video consultations were held (197 
at UCLH, 13 at ICHNT), with a median call duration of 
13 min (range 2–35). There was one missed consulta-
tion (0.5%), and 6 were postponed (2.4%; 1 administra-
tive error, 1 patient abroad, 1 concurrent illness, 3 delays 
in organising blood test locally). Patient compliance 
was high, with pre-clinic blood tests and ‘My Myeloma 
Review’ questionnaires completed in 89% (187/210) and 
85% (178/210) of the consultations, respectively.

Fig. 1   The PrISMS clinic design
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Patient feedback

Patient feedback on pre‑clinic blood test and ‘My Myeloma 
Review’ questionnaire

Forty-two patients (69% of 61 enrolled) completed the 
feedback questionnaire. Regarding pre-clinic blood test, 
all patients agreed (11/42, 26%) or strongly agreed (31/42, 
74%) that it was useful having blood results available at 
the time of PrISMS consultation (Supplementary Fig. 1). 
In general, there was no issue in arranging blood tests 
at UCLH and ICHNT, though the accessibility of blood 
tests locally outside of these centres varied depending on 
where patients lived. Several commented on the difficulty 

in organising local blood tests due to increased demand or 
restrictions as a result of COVID-19.

The majority of patients agreed (23/42, 55%) or strongly 
agreed (10/42, 24%) that the pre-clinic ‘My Myeloma 
Review’ questionnaire was useful in monitoring their own 
health. The remaining patients (9/42, 21%) neither agreed 
nor disagreed; 91% (38/42) agreed or strongly agreed that 
it was easy to complete, with 9% (4/42) neither agreed nor 
disagreed (Supplementary Fig. 1); 81% (34/42) felt that the 
questionnaire improved the quality of their clinic appoint-
ment. Patients also commented on how it guided them 
through what information was expected from them during 
the clinic, and that it allowed clinicians to be well briefed 
before the consultation so that they could get to the major 

Table 1   Patient characteristics

a International Myeloma Working Group (IMWG) Molecular Classification of Multiple Myeloma. Avail-
able at https://​www.​myelo​ma.​org/​resou​rce-​libra​ry/​inter​natio​nal-​myelo​ma-​worki​ng-​group-​imwg-​molec​ular-​
class​ifica​tion-​multi​ple-​myelo​ma

Patient characteristics (n = 61) Frequency 
(percentage 
%)

Gender Male 40 (66)
Female 21 (34)

Age  < 45 4 (7)
45–55 10 (16)
56–65 21 (34)
66–75 26 (43)

Immunoglobulin isotype IgG 33 (54)
IgA 7 (11)
Light chain MM 15 (25)
Plasmacytoma only 6 (10)

Light chain isotype Kappa 38 (62)
Lambda 18 (30)
Not applicable 4 (7)
Missing data 1 (2)

International Myeloma working group cytogenetic riska Standard risk 24 (39)
High risk 11 (18)
Not known 26 (43)

Prior lines of myeloma therapy 1 45 (74)
2 12 (20)
3 3 (5)
4 1 (2)

Prior autologous stem cell transplant Yes 54 (89)
No 7 (11)

Number of PrISMS consultations attended per patient 1 12 (20)
2 14 (23)
3 3 (5)
4 11 (18)
5 14 (23)
6 6 (10)
8 1 (2)

https://www.myeloma.org/resource-library/international-myeloma-working-group-imwg-molecular-classification-multiple-myeloma
https://www.myeloma.org/resource-library/international-myeloma-working-group-imwg-molecular-classification-multiple-myeloma
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points quickly. One patient preferred the questionnaire to be 
sent by post instead, and another would like it to be available 
via a web link for ease of completion.

Patient feedback on PT and CNS input

PT attended 64% (135/210) of the consultations and were 
actively involved in 53% of them (112/210); 90% (55/61) of 
the patients received PT input at any point in time. Exam-
ples of PT input include providing individually tailored exer-
cise programmes, signposting or referring patients to local 
exercise schemes, and sending exercise leaflets or weblinks 
to promote independent exercise; 11 patients (18%) were 
referred to a local exercise scheme. Supplementary Table 1 
shows examples of PA and other survivorship tools that 
patients were signposted to. Results from the feedback ques-
tionnaire showed that 93% (39/42) of patients recalled dis-
cussing PA during their consultations; 57% (24/42) agreed 
or strongly agreed that having a PT in the clinic was help-
ful; 29% (12/42) neither agreed nor disagreed, 12% (5/42) 
did not specify, and one patient strongly disagreed with this 
(Supplementary Fig. 2). Four patients mentioned in the ques-
tionnaire that the physiotherapy advice that they received 
had helped to relieve their existing pain and discomfort.

CNS attended 76% (160/210) of the consultations and 
were actively involved in 43% of them (91/210); 80% (49/61) 
of participants received CNS input at any point in time. 
Examples of CNS input include giving information on MM, 
dietary advice, psychological support, financial and welfare 
advice, discussing re-vaccination after ASCT, smoking ces-
sation and alcohol consumption (Supplementary Table 1); 
3 patients (5%) were referred to psychological counselling 
service; 71% (30/42) agreed or strongly agreed in the feed-
back questionnaire that having a CNS in the consultation 
was helpful; 26% (11/42) neither agreed nor disagreed, and 
one patient did not find it helpful (Supplementary Fig. 2). 
One patient mentioned that it was good to have the opportu-
nity to discuss work-related issues in this MDT clinic.

Patient feedback on PrISMS clinic experience

When asked in the feedback questionnaire about whether 
their concerns and symptoms were addressed in the PrISMS 
clinic, 40% (17/42) agreed, 55% (23/42) strongly agreed and 
two patients neither agreed nor disagreed. Most patients felt 
that they were involved in making decisions in their mye-
loma care (78% agreed or strongly agreed) and felt more 
confident in self-managing their myeloma after the consul-
tation (83% agreed or strongly agreed). When asked to rate 
their confidence and trust in the PrISMS team via remote 
consultations, 57% (24/42) rated excellent, 26% (11/42) 
rated good, with one patient (2%) rated average. Overall 
ratings for PrISMS compared to the F2F clinic were also  

positive, with 47% (20/42) rated excellent, 29% (12/42) rated 
good and 10% (4/42) rated average (Fig. 2).

Additional comments from the feedback questionnaires 
include the benefits of saving time, energy and cost by not 
having to travel to the hospital with this remote clinic. It also 
reduced anxiety that could occur when waiting physically 
in the hospital to see a doctor. Some expressed that they 
would still prefer to be reviewed occasionally in a F2F clinic, 
where they could be examined and assessed properly. One 
patient mentioned that PrISMS clinic worked well because 
he had met the team physically before. In addition, several 
patients felt that remote monitoring was appropriate when 
they had no clinical issues, but this might change if they had 
felt unwell or had relapsed disease.

Semi‑structured telephone interviews

Twenty-two patients were interviewed, and themes and 
quotes are shown in Table 2. In addition to the comments in 
the feedback questionnaires, some patients found the pre-
clinic ‘My Myeloma Review’ questionnaire helpful as it cov-
ered both mental and physical well-being topics. Others felt 
that it may not be suited for asymptomatic patients with few 
concerns, but nonetheless a useful tool to prompt more holis-
tic discussion with clinicians. It was noted by two patients 
that the questionnaire did not address sexual activity.

Several patients specifically mentioned the benefits of 
having a PT in the clinic, who had motivated them to start 
exercising regularly either by themselves or through a local 
exercise scheme. Some also reported a positive impact on 
their mental health. However, some patients did not feel that 
they required PT input, either because they were already 
sufficiently active or because they were asymptomatic and 
did not have any specific physiotherapy needs. Similarly, 
some patients appreciated the additional input from CNS, 
whilst others felt that CNS was more needed when they were 
receiving active myeloma treatment or during an inpatient 
stay.

Opinions regarding remote monitoring varied: some pre-
ferred F2F clinic whilst others thought that remote clinic 
was more personal, had shorter waiting time and that they 
could wait to be reviewed in the comfort of their own homes. 
Furthermore, patients would like to have occasional F2F 
consultations in addition to remote monitoring. Overall, 
patients appreciated the MDT input and there was a sense 
of gratitude and desire for the pilot clinics to continue.

Patient‑reported outcome measures

The GLTEQ, MyPOS, EORTC QLQ-C30 and EORTC 
QLQ-MY20 scores of patients who had completed the ques-
tionnaires before their first and after their last PrISMS con-
sultation are displayed in Table 3. There was a statistically 
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significant improvement in GLTEQ scores post-PrISMS 
clinic, indicating an increase in PA (median score 20.0 
versus 25.0, p = 0.02). There was no difference across all 
domains in the pre- and post-PrISMS clinic MyPOS and 
EORTC QLQ-C30 scores. There was a deterioration in 
the disease symptoms domain (median 17.0 versus 22.2, 
p = 0.02) and the body image domain (median 88.6 versus 
100, p = 0.02) of the myeloma-specific EORTC QLQ-MY20 
questionnaire post-PrISMS clinic. When relapsed patients 
were removed from the analysis, the difference in scores in 
the disease symptoms domain remained significant (n = 25, 
median 11.1 versus 22.2, p = 0.02) but not in the body image 
domain (p = 0.16).

Discussion

Multidisciplinary outpatient clinics have been described 
in other specialities [19–21] with high levels of satisfac-
tion. To our knowledge, this was the first MDT myeloma 
clinic that was implemented and evaluated prospectively. We 

demonstrated that PrISMS clinic was safe, with all relapsed 
patients referred promptly back to the F2F clinic. Patient 
compliance was high with excellent clinic attendance, and 
the majority completed their pre-clinic blood tests and ques-
tionnaires. Median call duration was acceptable at 13 min 
and included an MDT discussion with the patient covering 
clinical, psychosocial and PA topics. This was helped by 
the pre-clinic questionnaire, which clinicians reviewed in 
advance to ensure the effective use of clinic time. A notable 
outcome was the increase in physical activity post-PrISMS 
clinic, as evident in the significant increase in patients’ 
GLTEQ scores. We have previously shown that the majority 
of MM patients have low GLTEQ scores [11], which is dem-
onstrated again here in the low pre-PrISMS GLTEQ scores. 
This underlines the low levels of exercise in our patients, 
likely due to existing myeloma bone complications and the 
fear of exacerbating these when exercising. However, the 
health benefits of PA are well described in cancer patients 
including those with MM [6, 7]. It has been shown to cor-
relate significantly with social, functional, mental and sexual 
well-being, as well as lower pain and fatigue scores. We also 

Agree
40%

Strongly agree
55%

Neither agree nor disagree
5% Agree

26%

Strongly agree
53%

Neither agree 
nor disagree

7%

Did not specify
14%

Excellent
57%Good

26%

Average
3%

Did not specify
14%

Excellent
48%

Good 
29%

Average
9%

Did not specify
14%

All your concerns and symptoms were addressed in the 
PrISMS clinic

You felt involved in making decisions regarding your 
myeloma care during PrISMS clinic

How would you rate your confidence and trust 
in the PrISMS team

Overall, how would you rate the PrISMS clinic

Fig. 2   Feedback from patient surveys regarding their experience in the PrISMS clinic
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Table 2   Examples of patient quotes from telephone interviews

Examples of patient quotes from telephone interviews

Pre-clinic blood test and questionnaire “With the PrISMS process I get it (blood result) there and then and that's actually really quite a big 
weight off my mind… So, in that respect it's been super-helpful really, a big improvement.”

“For my wife and I to come to London, we have to lay out £50. It is so much nicer to have blood tests done 
locally and an hour later I could be having a normal day.”

“The crib (questionnaire) is a nice idea because it is a reminder. It makes you review what you wouldn’t 
otherwise do. And I don’t think I would have done if I had a face-to-face consultation.”

“(The questionnaire) allows me to direct the doctors to talk about the things that I want to talk about. 
Sometimes when you have a phone interview, you don’t get to say the things you want to say, it gives the 
chance to set the agenda for the discussion.”

Waiting and travel time “It saves me, what, the best part of two hours travelling, there and back. But also because, the feeling 
that I got was the (PrISMS) consultations are much more likely to happen roughly at the right time, 
compared with face-to-face consultations, which could be an hour and a half later.”

“People would sit around waiting, waiting for ages in hospital, for their clinic appointment, and it’s 
always running late. I’ve seen people in tears, because it is a very stressful thing.”

Remote clinic consultation “I think it feels more personalised, and I think that’s just because you’re talking one to one on the tel-
ephone… And in the (face-to-face) clinic, sometimes people are popping in. I don’t know, you feel like 
in the (face-to-face) clinic there’s a bit more clock-watching going on because people are stressed and 
they’re having to deal with other situations other than just you.”

“At the moment I am feeling pretty well, so I think that the phone one is absolutely fine. But I suspect that 
if I was struggling a bit, if I had a lot more symptoms, a lot more complications, I might feel that a face-
to-face appointment would be better.”

“The PrISMS clinic is a really good thing, because you can be interviewed in the comfort of your own 
home, and it takes away a lot of the tension of waiting around.”

“I think it (PrISMS) was more inclusive which sounds a bit bizarre given it's remote, but I think sometimes 
it's easier to say things when you're just on your own to somebody on the telephone.”

Holistic care “(The physiotherapist) took off and put me on the programme with the Tottenham Hotspurs physios, which 
was extremely useful getting a bit more active, a bit more movement. And building up some muscle 
power. That was absolutely invaluable.”

“I don't even have to leave my home to get a more holistic service…and it was quite interactive with peo-
ple chipping in and coming in and out of the conversation.”

“I think the holistic nature of the consultations is much more beneficial. When you're dealing with just a 
consultant on a one-to-one basis it's, for me, a pretty narrow discussion.”

Table 3   Pre- and post-PrISMS clinic PROM scores

Values in bold indicate scores that are statistically different pre-PrISMS clinic and post-PrISMS clinic

Pre-PrISMS clinic score Post-PrISMS clinic score Test

Measure No. of patients Mean (SD) Median (range) Mean (SD) Median (range) Confidence Interval p-value

GLTEQ 33 26.8 (30.2) 20.0 (0–160) 35.6 (29.6) 25.0 (0–101) 1.8–15.3 0.02*
MyPOS
  Total score 32 18.0 (17.2) 13.5 (0–83) 18.7 (14.0) 16.0 (0–57)  − 3.5–5.0 0.64
  Symptoms 35 6.1(5.9) 5.0 (0–27) 5.5 (4.9) 4.0 (0–19)  − 2.0–1.0 0.42
  Emotion response 33 11.0 (11.0) 7.0 (0–51) 12.0(9.2) 12.0 (0–35)  − 1.5–4.0 0.47
  Healthcare support 33 1.0 (1.4) 0 (0–5) 1.0 (1.4) 0 (0–5)  − 0.5–0.5 0.93

EORTC QLQ-C30
  Global health status 35 75.0 (17.1) 83.3 (41.–100) 71.3 (19.6) 75.0 (33.3–100)  − 8.3–2.1 0.15
  Physical function 37 80.4 (19.8) 86.7 (20–100) 79.0 (22.1) 86.7 (20–100)  − 3.3–3.3 0.65
  Role function 37 80.2 (29.1) 100 (0–100) 81.1 (25.9) 100 (0–100) 0.0–8.3 0.78
  Emotional function 35 77.4 (22.7) 83.3 (8.3–100) 80.6 (17.2) 83.3 (33.3–100)  − 4.2–8.3 0.36
  Cognitive function 35 79.0 (27.2) 83.3 (0–100) 85.7(18.6) 100 (33.3–100) 0.0–8.3 0.09
  Social function 35 80.5 (25.7) 100 (0–100) 76.2 (27.5) 83.3 (0–100)  − 8.3–0.0 0.21

EORTC QLQ-MY20
  Disease symptoms 31 17.0 (18.3) 11.1 (0–77.8) 22.1 (19.3) 22.2 (0–77.8) 0.0–8.3 0.02*
  Side effects of treatment 31 15.1 (12.5) 10.0 (0–51.9) 12.4 (12.4) 11.1 (0–53.3)  − 5.6–0.2 0.14
  Body image 35 88.6 (19.7) 100 (33.3–100) 79.0 (30.3) 100 (0–100)  − 16.7–0.0 0.02*
  Future perspective 35 74.0 (22.9) 77.8 (22.2–100) 71.8 (23.5) 77.8 (0–100)  − 11.1–5.6 0.39
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demonstrated in our previous studies that higher exercise 
levels were associated with better QoL and that exercise 
intervention could improve muscle strength and cardiovas-
cular fitness [9–11]. Moreover, the U.K. Independent Can-
cer Taskforce recommended in its strategy that all cancer 
patients should receive tailored PA advice. MM patients have 
expressed their desire to receive PA advice [11] and are more 
confident to exercise under the supervision of a physiothera-
pist experienced in working with myeloma [9, 10]. This is 
confirmed by the high percentage (90%) of PrISMS patients 
receiving PT advice during the study period. A small pro-
portion of patients with more complex physiotherapy needs 
such as those with spinal involvement were offered additional 
remote or F2F PT sessions. Our experience in the PrISMS 
clinic indicates that PT input should be stratified based on 
clinical need, and advice can be delivered in a combination 
of ways including remote and F2F assessment, provision 
of individually tailored advice and signposting to existing 
resources or community schemes.

The unique MDT approach of PrISMS clinic is particu-
larly relevant to myeloma, where patients often suffer from 
residual symptom burden despite having achieved a good 
response to therapy, persistent therapy-related side effects 
such as peripheral neuropathy, and age-related co-morbid-
ities. Importantly, this clinic systematically covers aspects 
of management in the late or long-term consequences of 
myeloma and its treatment. A high proportion (80%) of par-
ticipants received input from CNS, who promoted healthy 
lifestyle choices such as smoking cessation, a balanced diet 
and moderate alcohol consumption. Mental health issues 
have been shown to impact HRQOL directly and are a pre-
dictor of survival [5, 22–24]. Our CNS ensured that psycho-
social issues were addressed, with referral to psychology or 
social services if appropriate. Through signposting to sur-
vivorship tools, patients were empowered to self-manage 
their condition, which is a key goal of the National Health 
Service’s UK Long Term Plan. Of note, two patients men-
tioned the need to include sexual activity in the pre-clinic 
questionnaire, highlighting an aspect of unmet survivorship 
need. Experience of sexuality-related issues is an important 
QoL concern among cancer survivors, but communication 
of such issues between patients and clinicians is often not 
routinely discussed in follow-up care [25].

It is worth mentioning that not all patients in the study 
required MDT input in every consultation and/or preferred 
remote monitoring. PrISMS clinic is well suitable for a 
selected patient cohort, including those with survivorship 
needs. We enrolled patients who were not on active myeloma 
treatment in the pilot clinics, as this would be a period when 
they could focus on returning to their pre-morbid functioning 
state. However, as the myeloma treatment paradigm evolves 
towards continuous and maintenance therapy, PrISMS clinic 

could be adapted to extend its benefit to clinically stable 
patients on maintenance treatment.

Our study did not demonstrate an improvement in 
HRQOL scores of the EORTC QLQ-C30, EORTC QLQ-
MY20 and MyPOS questionnaires post-PrISMS clinics. 
This may be explained by the small sample size, and 
the fact that HRQOL and PA assessment were only per-
formed at two time points. Importantly, the COVID-19 
pandemic occurred during the study, which may have 
affected patients’ QoL and hence our PROM results. These 
HRQOL questionnaires were mostly validated against can-
cer or myeloma patients who were newly diagnosed or 
had relapsed disease and were on treatment [15, 26, 27]. 
They were not designed to assess the HRQOL of stable 
myeloma patients who are on observation with stable or 
few disease symptoms and hence may not be the best tools 
to assess the benefits of PrISMS clinic. On the contrary, 
qualitative data from patients’ testimonies suggest a clear 
positive impact on multiple aspects of patient care by the 
PrISMS clinic. There is, therefore, a need to focus beyond 
quantitative data and to develop better HRQOL assessment 
tools for myeloma survivorship.

PrISMS clinic was planned and launched before the 
COVID-19 pandemic. During the pandemic, it became 
apparent that its remote clinic design was ideal for reduc-
ing the risk of COVID-19 infection. Its holistic nature also 
provided patients with reassurance during the switch from 
F2F to remote appointments. Moreover, patients were able 
to benefit from other advantages of a remote clinic such as 
a reduction in travel time, cost and anxiety when waiting 
to see a doctor in the hospital. Overall, the clinic was well-
received, with 95% of participants felt that their concerns 
were addressed and 83% rated good or excellent in their trust 
in the PrISMS team despite it being a remote clinic.

To conclude, PrISMS clinic offers a holistic MDT 
approach to myeloma outpatient care that is safe and fea-
sible, featuring individualised management and patient 
empowerment. It provides bespoke guidance and promotes 
independent physical activity that patients find beneficial. It 
has high patient acceptability and can be used as a template 
for wider rollout nationally and internationally, as well as 
for other haematological subspecialties. In the aftermath of 
the COVID pandemic, where remote consultations are likely 
to remain a major feature of outpatient clinic models, the 
PrISMS clinic is an example of how we can deliver multi-
disciplinary consultations to provide more holistic care and 
support to cancer survivors.

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s00520-​023-​07587-9.

Acknowledgements  RM Partners for funding CL’s research fellowship 
post and Takeda for funding the physiotherapy input in PrISMS clinic.

https://doi.org/10.1007/s00520-023-07587-9


Supportive Care in Cancer          (2023) 31:127 	

1 3

Page 9 of 10    127 

Author contribution  KY conceived and led the study; CL wrote the 
manuscript; CL, MA, MC, and HA were clinicians who ran the PrISMS 
clinic; OM and JL provided physiotherapy support; SW, AH, and AD 
were nurse specialists in the clinic; AF provided support for the study’s 
qualitative design and analysis; IU and CR conducted and analysed the 
telephone interviews; all authors reviewed the manuscript.

Funding  This work is supported by RM Partners, who granted CL’s 
clinical research fellowship (award code: 177569), and Takeda, who 
provided funding for the physiotherapy input in the clinic (award code: 
19045).

Declarations 

Ethics approval  This study was performed in line with the principles 
of the Declaration of Helsinki. Approval was granted by the Research 
Ethics Committee of the NHS Health Research Authority (Reference: 
19/NS/0105; date: 11/6/2019).

Consent to participate  Informed and written consent was obtained 
from all individual participants included in the study.

Consent for publication  Not applicable.

Competing interests  The authors declare no competing interests.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

References

	 1.	 Rajkumar SV (2020) Multiple myeloma: 2020 update on diag-
nosis, risk-stratification and management. Am J Hematol 
95(5):548–567

	 2.	 Ramsenthaler C, Osborne TR, Gao W, Siegert RJ, Edmonds PM, 
Schey SA, Higginson IJ (2016) The impact of disease-related 
symptoms and palliative care concerns on health-related quality 
of life in multiple myeloma: a multi-centre study. BMC Cancer 
16:427

	 3.	 Boland E, Eiser C, Ezaydi Y, Greenfield DM, Ahmedzai SH, 
Snowden JA (2013) Living with advanced but stable multiple 
myeloma: a study of the symptom burden and cumulative effects 
of disease and intensive (hematopoietic stem cell transplant-
based) treatment on health-related quality of life. J Pain Symptom 
Manage 46(5):671–680

	 4.	 Baz R, Lin HM, Hui AM, Harvey RD, Colson K, Gallop K, Swin-
burn P, Laubach J, Berg D, Richardson P (2015) Development of 
a conceptual model to illustrate the impact of multiple myeloma 
and its treatment on health-related quality of life. Support Care 
Cancer 23(9):2789–2797

	 5.	 Jordan K, Proskorovsky I, Lewis P, Ishak J, Payne K, Lordan 
N, Kyriakou C, Williams CD, Peters S, Davies FE (2014) Effect 

of general symptom level, specific adverse events, treatment pat-
terns, and patient characteristics on health-related quality of life 
in patients with multiple myeloma: results of a European, multi-
center cohort study. Support Care Cancer 22(2):417–426

	 6.	 Shin WK, Song S, Jung SY, Lee E, Kim Z, Moon HG, Noh DY, 
Lee JE (2017) The association between physical activity and 
health-related quality of life among breast cancer survivors. 
Health Qual Life Outcomes 15(1):132

	 7.	 Servadio M, Cottone F, Sommer K, Oerlemans S, van de 
Poll-Franse L, Efficace F (2020) BMJ Support Palliat Care 
10(4):e35–e35

	 8.	 O’Donnell EK, Raje NS (2017) Myeloma bone disease: pathogen-
esis and treatment. Clin Adv Hematol Oncol 15(4):285–295

	 9.	 Groeneveldt L, Mein G, Garrod R, Jewell AP, Van Someren K, 
Stephens R, D’Sa SP, Yong KL (2013) A mixed exercise training 
programme is feasible and safe and may improve quality of life 
and muscle strength in multiple myeloma survivors. BMC Cancer 
13:31

	10.	 Koutoukidis DA, Land J, Hackshaw A, Heinrich M, McCourt O, 
Beeken RJ, Philpott S, DeSilva D, Rismani A, Rabin N, Popat R, 
Kyriakou C, Papanikolaou X, Mehta A, Paton B, Fisher A, Yong 
KL (2020) Fatigue, quality of life and physical fitness following an 
exercise intervention in multiple myeloma survivors (MASCOT): 
an exploratory randomised Phase 2 trial utilising a modified Zelen 
design. Br J Cancer 123(2):187–195

	11.	 Lecat CSY, McCourt O, Land J, Yong K, Fisher A (2021) Multiple 
myeloma and physical activity. BMC Res Notes 14(1):171

	12.	 Finelli C, Parisi S (2020) The clinical impact of COVID-19 
epidemic in the hematologic setting. Advances in Biol Regul 
77:100742

	13.	 Godin G, Shephard RJ (1997) Godin Leisure-Time Exercise Ques-
tionnaire. Med Sci Sports Exerc 26(Suppl. 6):S36–S38

	14.	 Godin G (2011) The Godin-Shephard Leisure-Time Physical 
Activity Questionnaire. Health and Fitness J Canada 4(1):18–22

	15.	 Aaronson NK, Ahmedzai S, Bergman B, Bullinger M, Cull A, 
Duez NJ, Filiberti A, Flechtner H, Fleishman SB, de Haes JCJM, 
Kaasa S, Klee M, Osoba D, Razavi D, Rofe PB, Schraub S, 
Sneeuw K, Sullivan M, Takeda F (1993) The European Organiza-
tion for Research and Treatment of Cancer QLQ-C30: a quality of 
life instrument for use in international clinical trials in oncology. 
J Natl Cancer Inst 85(5):365–376

	16.	 Stead ML, Brown JM, Velikova G, Kaasa S, Wisløff F, Child JA, 
Hippe E, Hjorth M, Sezer O, Selby P (1999) Development of an 
EORTC questionnaire module to be used in health-related quality-
of-life assessment for patients with multiple myeloma European 
Organization for Research and Treatment of Cancer Study Group 
on Quality of Life. Br J Haematol 104(3):605–11

	17.	 Obsborne TR, Ramsenthaler C, Schey SA, Siegert RJ, Edmonds 
PM, Higginson I (2015) Improving the assessment of quality of 
life in the clinical care of myeloma patients: the development and 
validation of the Myeloma Patient Outcome Scale (MyPOS). 
BMC Cancer 15:280

	18.	 Gale NK, Heath G, Cameron E, Rashid S, Redwood S (2013) 
Using the framework method for the analysis of qualitative data 
in multi-disciplinary health research. BMC Med Res Methodol 
12:117

	19.	 Moe RH, Grotle M, Kjeken I, Olsen IC, Mowinckel P, Haavard-
sholm EA, Hagen KB, Kvien TK, Uhlig T (2016) Effectiveness of 
an Integrated Multidisciplinary osteoarthritis outpatient program 
versus outpatient clinic as usual: a randomised controlled trial. J 
Rheumatol 43(2):411–418

	20.	 O’Leary BD, Agnew GJ, Fitzpatrick M, Hanly AM (2019) Patient 
satisfaction with multidisciplinary colorectal and urogynaecology 
service. Ir J Med Sci 188(4):1275–1278

	21.	 Hoffman C, Yuan M, Boyke A, Perera I, Rabbin-Birnbaum C, 
O’Connor A, Souweidane M, Imahiyerobo T (2020) Impact of 

http://creativecommons.org/licenses/by/4.0/


	 Supportive Care in Cancer          (2023) 31:127 

1 3

  127   Page 10 of 10

a multidisciplinary craniofacial clinic for patients with craniofa-
cial syndromes on patient satisfaction and outcome. Cleft Palate 
Craniofac J 57(12):1357–1361

	22.	 Ramsenthaler C, Gao W, Siegert RJ, Edmonds PM, Schey SA, 
Higginson IJ (2019) Symptoms and anxiety predict declining 
health-related quality of life in multiple myeloma: a prospective, 
multi-centre longitudinal study. Palliat Med 33(5):541–551

	23.	 Strasser-Weippl K, Ludwig H (2008) Psychosocial QOL is an 
independent predictor of overall survival in newly diagnosed 
patients with multiple myeloma. Eur J Haematol 81:374–379

	24.	 Dubois D, Dhawan R, van de Velde H, Esseltine D, Gupta S, 
Viala M, de la Loge C (2006) Descriptive and prognostic value of 
patient-reported outcomes: the bortezomib experience in relapsed 
and refractory multiple myeloma. J Clin Oncol 24:976–982

	25.	 Albers LF, van Belzen MA, van Batenburg C, Engelen V, Put-
ter H, Pelger RCM, Elzevier HW (2020) Discussing sexuality in 
cancer care: toward personalised information for cancer patients 
and survivors. Support Care Cancer 28(9):4227–4233

	26.	 Dimopoulos MA, Delforge M, Hájek R, Kropff M, Petrucci MT, 
Lewis P, Nixon A, Zhang J, Mei J, Palumbo A (2013) Lenalido-
mide, melphalan, and prednisolone, followed by lenalidomide 
maintenance, improves health-related quality of life in newly diag-
nosed multiple myeloma patients aged 65 years or older: results 
of a randomised phase III trial. Haematologica 98(5):784–788

	27.	 Cocks K, Cohen D, Wisløff F, Sezer O, Lee S, Hippe E, Gimsing 
P, Turesson I, Hajek R, Smith A, Graham L, Phillips A, Stead M, 
Velikova G, Brown J, on behalf of EORTC Quality of Life Group 
(2007) An international field study of the reliability and validity 
of a disease-specific questionnaire module (the QLQ-MY20) in 
assessing the quality of life of patients with multiple myeloma. 
Eur J Cancer 43(11):1670–8

Publisher's note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.


	High patient satisfaction and increased physical activity following a remote multidisciplinary team multiple myeloma clinic
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	The Promoting Individualised Self-Management and Survivorship myeloma clinic
	Data collection from pilot PrISMS clinics
	Data analyses

	Results
	PrISMS patients and their consultations
	Patient feedback
	Patient feedback on pre-clinic blood test and ‘My Myeloma Review’ questionnaire
	Patient feedback on PT and CNS input
	Patient feedback on PrISMS clinic experience
	Semi-structured telephone interviews

	Patient-reported outcome measures

	Discussion
	Acknowledgements 
	References


