
Survey 

NURSES’ REPORTED TRAINING NEEDS FOR ADVANCED CELL        
THERAPIES: A SURVEY ON BEHALF OF THE NURSES GROUP OF           
THE EBMT   
Michelle Kenyon1, Sarah Jayne Liptrott2,3a, Annika Kisch4,5, Jarl Mooyaart6, Brian Piepenbroek7, Daphna Hutt8,
Isabel Salcedo9, Annalisa Ruggeri10, Cristian Chabannon11, Rose Ellard12, John Murray13 

1 Department of Haematological Medicine, 4th Floor Hambledon Wing West, King’s College Hospital NHS Foundation Trust, Denmark Hill, London, 
United Kingdom, 2 Nursing Development and Research Unit, Oncology Institute of Southern Switzerland, Ente Ospedaliero Cantonale (EOC), via 
Gallino 12, 6500, Bellinzona, Switzerland, 3 Department of Nursing, Regional Hospital of Bellinzona e Valli, Ente Ospedaliero Cantonale (EOC), via 
Gallino 12, 6500, Bellinzona, Switzerland, 4 Department of Hematology, Oncology and Radiation Physics, Skane University Hospital, Lund, Sweden, 
5 Institute of Health Sciences, Lund University, Lund, Sweden, 6 EBMT Leiden Statistical Unit, Rijnsburgerweg 10, 2333 AA, Leiden, The Netherlands, 
7 EBMT Leiden Study Unit, Rijnsburgerweg 10, 2333 AA, Leiden, The Netherlands, 8 Department of Paediatric Hematology-Oncology and BMT, 
Edmond and lily Safra Children Hospital, Sheba Medical center, Ramat-Gan 5265601 Israel, 9 Hospital Universitario Puerta de Hierro Majadahonda, 
Spain; Instituto de Investigación Sanitaria Puerta de Hierro-Segovia Arana. Calle Joaquín Rodrigo 2, 28222 Majadahonda, Spain, 10 Dept of 
Hematology, IRCCS San Raffaele Scientific Institute, 20135 Milano, Italy, 11 Centre de Thérapie Cellulaire. Institut Paoli-Calmettes Comprehensive 
Cancer Centre & module Biothérapies du Centre d’Investigations Cliniques de Marseille, Inserm CBT-1409, Aix-Marseille Université, AP-HM, Institut 
Paoli-Calmettes. Marseille, France, 12 The Royal Marsden NHS Foundation Trust, London, UK, 13 Haematology and Transplant Unit The Christie NHS 
FT, Manchester, United Kingdom 

Keywords: ATMP, CAR-T, cellular therapy, gene therapy, nursing care, education 

https://doi.org/10.46989/001c.124593 

Clinical Hematology International 
Vol. 6, Issue 4, 2024 

BACKGROUND  
Advanced Therapy Medicinal Products (ATMPs) for human use have advanced globally 
with the rapid adoption of Chimeric Antigen Receptor T-cell (CAR-T) therapies in 
haemato-oncology. CAR-T cell therapy and ATMPs have unique, significant acute and 
chronic toxicities, and appropriate patient care is crucial. Significant challenges, 
including the need for nurse education and training, accompany optimal patient success 
and benefits. 

OBJECTIVES  
This study aimed to describe nurses’ training needs in relation to ATMP management and 
patient care. 

METHODS  
A cross-sectional online survey was performed by the European Society for Blood and 
Marrow Transplantation, based on a previously tested questionnaire developed in the UK. 

FINDINGS  
109 complete responses from 86 different centers from 24 countries were returned (1207 
distributed). Over 1/3 reported experience delivering licensed ATMPs (CAR-T). 
High-priority training areas included a general introduction to ATMPs, toxicity 
management, product-specific information, and regulatory frameworks for ATMPs. A 
clear need for ATMP-specific training exists and is regarded as important. Training prior 
to implementation is key and should be supported by ongoing competency maintenance. 
Counseling, patient support, and long-term follow-up are identified for future training 
and opportunities for nurse experience sharing in this rapidly evolving field. 
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INTRODUCTION 

Advanced Therapy Medicinal Products (ATMPs), also re
ferred to as advanced cell therapies, are medicines for hu
man use based on genes, cells, or tissue engineering. Over 
recent years, global advances in this area have been signifi
cant.1 

In Haemato-oncology, the swift adoption of Chimeric 
Antigen Receptor T-cell (CAR-T) therapies herald the first 
commercial success of industry-manufactured ATMPs on 
a worldwide scale. Autologous CAR-T products targeting 
CD19 were approved in Europe for relapsed/refractory B-
cell acute lymphoblastic leukemia, high-grade B-cell lym
phoma, and mantle cell lymphoma.2 The numbers of ap
proved products and indications have significantly 
increased since the original approvals of tisacel and axicel 
in mid-2018, and so have the numbers of treated patients. 
Nevertheless, the actual fraction of patients who may ben
efit from receiving and who do receive CAR-T remains 
largely unknown. To achieve full success for the benefit of 
patients and families, formidable challenges must be tack
led. In particular, qualification of a growing number of EU 
hospitals has been accompanied by demand for informa
tion, education and training, in order to equip personnel 
with the skills required to deliver ATMPs and provide ap
propriate patient care at the bedside.3,4 Nurses play a cru
cial role in assessing and monitoring patients throughout 
this pathway, and nurse education and knowledge are fun
damental to this. 
In haemato-oncology, ATMPs of hematopoietic origin 

or nature have often been delivered alongside adult and 
pediatric haematopoietic stem cell transplant (HSCT) pro
grams in the early years after the first approvals. The pro
curement, manufacture, administration, and follow-up 
processes all differ from those associated with routine stem 
cell transplantation, and even further from administration 
of any other category of drug or drug combination.5 

Furthermore, CAR-T cell therapy and ATMPs more gen
erally bear their own unique set of significant acute and 
chronic toxicities ranging from mild to lethal. The most 
commonly observed acute toxicity, cytokine release syn
drome (CRS), usually manifests initially as fever, hypoxia 
and hypotension, and may be accompanied by rigors, 
malaise, headaches, myalgias, arthralgias and anorexia, 
which can progress rapidly to life threatening capillary leak 
syndrome and tachycardia.6 Neurological toxicity is the 
second major side effect and, although typically self-lim
ited, it can be potentially life threatening or fatal.7 Beyond 
the immediate post-infusion phase, B-cell aplasia, hy
pogammaglobulinemia, chronic cytopenias and resulting 
infections pose the main risks, with secondary malignan
cies rarely reported.8‑11 These toxicities require acquisition 
of expert nursing knowledge and care since they are rarely 
experienced in other contexts.2,12 

Based on the need for nurses to be adequately informed 
and competent in ATMP administration, the purpose of this 
study was to understand the current level of training and 
further determine education needs of adult and pediatric 

nurses working in centers currently delivering or aiming to 
deliver ATMPs. 

MATERIALS AND METHODS 

STUDY DESIGN 

A cross-sectional survey was distributed online to EBMT 
NG national chairs, nurse contacts of the IEC (immune 
effector cell) forum, EBMT center principal investigators 
and coordinators, and any other centers registered through 
EBMT as delivering licensed and investigational products. 
Identified participants were emailed a link to the survey 
which was uploaded to the ‘SurveyMonkey’ platform. The 
email highlighted that survey participation was voluntary 
and that consent was assumed upon completion of the sur
vey. All survey items required response to allow submis
sion. The survey was opened on 29 September 2020 for 4 
months, with prompts sent to non-responders at 4, 8 and 
12 weeks after which the survey was closed. 

DATA COLLECTION 

The survey was based on one previously developed, tested, 
and implemented in the UK to determine training needs 
of adult and pediatric nurses working in haemato-oncology 
centers delivering either licensed and/or unlicensed ATMPs 
(IEC/CAR-T therapy).13 It was modified to reflect changes 
in the field since the original survey was devised and word
ing changed for an international survey. Permissions were 
sought and agreed from the original authors. 
The survey included 61 questions, collecting demo

graphic data including center characteristics, current area 
of practice, patient age group treated, role and years of ex
perience in hematology or transplantation. Questions also 
investigated experience with ATMPs, training level, local 
procedures, organizational structure, and self-assessed pri
ority ranking for ATMP education. All data collection was 
performed by the Leiden Study Unit according to EBMT 
guidelines. 

DATA ANALYSIS 

Survey responses were analyzed using descriptive statistics. 
Percentages are reported excluding missing responses. A 
response is considered missing when nothing has been 
filled in by the center, hence answers such as “Don’t know” 
and “Not applicable” are considered valid responses. 

RESULTS 

Of the 1207 surveys sent out, 147 were received. After ex
cluding 38 responses with incomplete answers on key vari
ables (e.g. demographics and training availability), a total 
of 109 responses from 86 different centers from 24 coun
tries were included in the analysis. Characteristics of re
spondents and treating centers are reported in Table 1. The 
majority of respondents worked in JACIE accredited (n=78, 
72%), and academic centers (n=95, 87%), with adult pa
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tients (n=66, 61%). Specialist nurses (n=59, 54%) or regis
tered nurses (n=26, 24%) made up the greatest number of 
respondents with over two-thirds (n=74, 68%) having more 
than 10 years’ experience in haematology and HSCT. The 
majority of respondents said that ATMPs were either be
ing delivered at their center (n=75, 69%), or would be in the 
near future (n=13, 12%). Many respondents had no experi
ence with licensed or unlicensed ATMPs (n=23, 21%; n=32, 
30%; respectively). Many respondents reported how their 
center was involved in the follow-up of patients who had 
received ATMPs at another center (n=35, 32%), or would be 
following these patients in the near future (n=11, 10%). 
Respondents were asked to reflect on their current areas 

of knowledge and identify whether training on specific top
ics in relation to ATMPs was available, received or required, 
being developed or not available. Over half of respondents 
had received or had training available regarding a general 
overview of ATMPs, ATMP manufacturing, handling and 
principles of cryopreservation and transportation of cell 
products (Table 2). Half had received or had access to train
ing regarding individual cell types (e.g., dendritic cells, tu
mor infiltrating lymphocytes, mesenchymal stem cells, etc.) 
used in ATMPs (n=54, 50%). 
As for local procedures related to ATMPs, the availability 

of training or training having been received was reported 
by over half of respondents in relation to cell product ap
pearance (n=69, 63%), gene and non-gene product residue/
packing disposal (n=60, 55%; n=62, 57%), ordering ATMPs 
(n=62, 57%), taking receipt of ATMPs (n=68, 62%), and 
managing ATMP spills (n=73; 67%). Slightly more common 
was training on thawing of a cell-based product (n=73, 63%) 
(Table 2). 
Training for CAR-T toxicity management (including CRS 

and ICANS) was much more commonly available (n=79, 
72%; n=77, 71%), while training surrounding the local reg
ulatory framework for ATMPs and patient management in 
terms of counselling/support and long-term follow-up was 
less commonly available (n=59, 54%; n=60, 55%; n=59, 
54%) (Table 2). 
When asked about training priorities for resource devel

opment, all suggested topics were given a medium/high pri
ority, in particular a general introduction to ATMPs (n=104, 
95%), CAR-T toxicity management (n=103, 94%), drug 
products used in ATMPs (n=103, 94%) and the local regula
tory framework for ATMPs (n=102, 94%). The lowest prior
ity was given to the local procedure for ordering ATMP from 
manufacturers (n=22, 20%) (Table 3). 
For respondents who had already worked with ATMPs 

before (n=90), areas where they felt that staff would have 
benefited from further education and training included a 
basic overview (n=19, 21%), toxicity and side effects (n=17, 
19%) and continuous advanced overview (n=15, 17%) (Table 
4). Over half of these respondents also reported having staff 
in the hospital working in roles that specifically provided 
staff education and training (n=52, 58%). Among the re
spondents that reported on which staff provided education 
and training (n=37) predominantly nurses in practice devel
opment/ practice education roles (45.9%) or nurses in ad
vanced practice roles (18.9%) were indicated. 

The majority of respondents who had worked with 
ATMPs had received product specific training from phar
maceutical companies regarding ATMPs (n=58, 64.0%) and, 
in a small number of cases (n=7), discrepancies were iden
tified between pharmaceutical company and local proce
dures. Examples included ATMP administration, patient 
monitoring, and side effect management, which was re
ported to make the development of Standard Operating 
Procedures a challenge. 
Respondents were asked whether they were members of 

working groups related to advanced therapies and, while 
the majority were not (n=54, 64.0%), there was evidence 
of networking with membership in local /regional groups 
(n=2, 2.4%), national groups (n=19, 23.0%) and interna
tional groups (n=5, 6.0%). 

DISCUSSION 

Advanced Therapy Medicinal Products represent a signif
icant breakthrough in the field of hematology and HSCT. 
They offer new opportunities for the treatment of disease 
and injury14 and nurses need to be skilled in their delivery 
and have access to suitable and appropriate teaching and 
training materials. 
Hematology and transplant nurses are well versed in the 

requirement to satisfy training and competency knowledge 
and have complied with the Foundation for the Accredi
tation of Cellular Therapy (FACT) and Joint Accreditation 
Committee International Society for Cell and Gene Therapy 
(ISCT)-Europe & EBMT (JACIE). This includes the admin
istration of HSC, IEC, genetically modified and other cel
lular therapies. Meeting FACT-JACIE standards15 and being 
accredited lead to the delivery of high-quality patient care, 
and can only be achieved by having a well-trained and ed
ucated work force. However, in order to respond to nurses 
needs, it is important to establish what is available and 
which learning needs must be addressed. 
Although the use of ATMPs is relatively recent, the ma

jority of respondents in this survey reported that their cen
ters were involved in delivering ATMPs or would be doing 
so in the near future, a finding that reflects the diffusion 
of ATMPs in the clinical setting and growing indications.16 

A minority of respondents in this survey indicated having 
no experience with licensed or unlicensed ATMPs, a finding 
that may be challenged today as the experience of nurses 
may have increased significantly. Interestingly, one third of 
respondents reported providing follow-up care for patients 
receiving ATMPs in another center. This reflects models of 
care, where advanced medical services and complex treat
ments are delivered by centralized services, while more ba
sic services such as follow-up care are delivered via sec
ondary sites.17 All healthcare professionals caring for 
patients receiving ATMPs require education and training, 
and this should not be limited to those only involved in 
treatment delivery. 
ATMP is a growing market and, for nurses, this change 

in therapy is accompanied by the need for additional train
ing that ranges from basic to advanced, depending upon 
the center and country experience. Many of the key training 
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Table 1. Demographics  

N Missing N = 109 

JACIE accredited 0 

No 11 (10%) 

Yes 78 (72%) 

In process/Pending 15 (14%) 

Don’t know 5 (4.6%) 

Academic centre 0 95 (87%) 

Type of patients 0 

Children (0-18 years) 30 (28%) 

Adults (>18 years) 66 (61%) 

Both 13 (12%) 

Practice area: Day Hospital 0 28 (26%) 

Practice area: Bone Marrow Transplant In-Patient Unit 0 90 (83%) 

Practice area: Bone Marrow Transplant Out-Patient Unit 0 58 (53%) 

Practice area: Other 0 28 (26%) 

Role 0 

Registered Nurse 26 (24%) 

Research Nurse 9 (8.3%) 

Ward Manager 12 (11%) 

Specialist Nurse 59 (54%) 

Quality Manager 3 (2.8%) 

Years experience in Haematology/BMT 0 

0 - 2 years 4 (3.7%) 

2 - 5 years 7 (6.4%) 

5 - 10 years 24 (22%) 

10 - 15 years 26 (24%) 

> 15 years 48 (44%) 

Experience delivering unlicensed advanced therapies (ATMPs) 4 

None 32 (30%) 

Some 43 (41%) 

Experienced 23 (22%) 

Don’t know 7 (6.7%) 

Experience delivering licensed advanced therapies (ATMPs) 2 

None 23 (21%) 

Some 37 (35%) 

Experienced 41 (38%) 

Don’t know 6 (5.6%) 

Delivery of ATMP at your centre 0 

No 21 (19%) 

Yes 75 (69%) 

Not yet, but in the near future 13 (12%) 

Follow-up of patients at other centre 0 

No 63 (58%) 

Yes 35 (32%) 

Not yet, but in the near future 11 (10%) 

ATMPs – Advanced Therapy Medicinal Products; BMT – Bone Marrow Transplant; JACIE - Joint Accreditation Committee of the International Society for Cell and Gene Therapy and 
the European Group for Blood and Marrow Transplantation 

topics suggested in this survey were reported to be either 
available or have been received for over half of respondents, 
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Table 2. Training availability (N=109)    

Available Not available Not applicable Missing 

General: 

General introduction to ATMPs 84 (77%) 25 (23%) 0 (0%) 0 (0%) 

A general overview of ATMP manufacturing 63 (58%) 46 (42%) 0 (0%) 0 (0%) 

ATMP handling, transfer and follow-up traceability 65 (60%) 44 (40%) 0 (0%) 0 (0%) 

Educational resources on individual cell types 54 (50%) 55 (50%) 0 (0%) 0 (0%) 

Principles of cryopreservation and transportation 75 (69%) 34 (31%) 0 (0%) 0 (0%) 

Procedure: 

Assessing the appearance of a cell-based product 69 (63%) 38 (35%) 0 (0%) 2 (1.8%) 

Disposal of ATMP residue and packaging, gene products 60 (55%) 47 (43%) 1 (0.9%) 1 (0.9%) 

Disposal of ATMP residue and packaging, non-gene products 62 (57%) 45 (41%) 1 (0.9%) 1 (0.9%) 

Local procedure for ordering ATMP X from manufacturer Y 62 (57%) 44 (40%) 3 (2.8%) 0 (0%) 

Local procedure for taking receipt of an ATMP 68 (62%) 38 (35%) 3 (2.8%) 0 (0%) 

Managing ATMP spills 62 (57%) 47 (43%) 0 (0%) 0 (0%) 

Thawing a cryopreserved cell-based product 73 (67%) 35 (32%) 1 (0.9%) 0 (0%) 

CAR-T management: 

CAR-T toxicity management: CRS 79 (72%) 29 (27%) 1 (0.9%) 0 (0%) 

CAR-T toxicity management: ICANS 77 (71%) 31 (28%) 1 (0.9%) 0 (0%) 

CAR-T toxicity management: others 75 (69%) 32 (29%) 1 (0.9%) 1 (0.9%) 

Counselling / support for patient and carers 60 (55%) 49 (45%) 0 (0%) 0 (0%) 

Local regulatory framework for ATMPs 59 (54%) 49 (45%) 1 (0.9%) 0 (0%) 

Long Term Follow-Up of patients 59 (54%) 48 (44%) 2 (1.8%) 0 (0%) 

ATMPs – Advanced Therapy Medicinal Products; CAR-T - Chimeric Antigen Receptor T-cell therapies; CRS - Cytokine Release Syndrome; ICANS - Immune effector Cell-Associated 
Neurotoxicity Syndrome 

Table 3. Training priorities (N=109)    

Medium/high priority Low priority Missing 

Training priorities: 

ATMP chain of identity and chain of custody 89 (82%) 18 (17%) 2 (1.8%) 

CAR-T toxicity management 103 (94%) 3 (2.8%) 3 (2.8%) 

Disposal of ATMP (e.g. CAR-T) residue and packaging 100 (92%) 7 (6.4%) 2 (1.8%) 

General introduction to ATMPs 104 (95%) 3 (2.8%) 2 (1.8%) 

Individual drug products used in ATMPs 103 (94%) 3 (2.8%) 3 (2.8%) 

Local procedure for ordering ATMP X from manufacturer Y 85 (78%) 22 (20%) 2 (1.8%) 

Local procedure for taking receipt of an ATMP 90 (83%) 17 (16%) 2 (1.8%) 

Local regulatory framework for ATMPs 102 (94%) 5 (4.6%) 2 (1.8%) 

Managing ATMP (e.g. CAR-T) spills 100 (92%) 7 (6.4%) 2 (1.8%) 

Overview of ATMP manufacturing, introducing concepts/terminology 94 (86%) 11 (10%) 4 (3.7%) 

Principles of cryopreservation and cryotransportation 90 (83%) 17 (16%) 2 (1.8%) 

Thawing a cryopreserved cell-based product 94 (86%) 13 (12%) 2 (1.8%) 

Visual inspection of a cell-based product 98 (90%) 9 (8.3%) 2 (1.8%) 

ATMPs – Advanced Therapy Medicinal Products; CAR-T - Chimeric Antigen Receptor T-cell therapies 

in particular that of cell thawing, which is a standard proce
dure in autologous SCT and, therefore, may be well estab
lished as part of existing training.15 

The availability of training regarding toxicities and their 
management was particularly evident within this group of 
respondents, a finding which is not surprising, as toxicities 

relating to ATMPs can be novel, and range from mild to life 
threatening.12 Nurses have a key role in identifying adverse 
events and prompting management by the healthcare team. 
JACIE standards require nurses to have specific training in 
the complications associated with cellular therapy admin
istration, such as CRS.15 There were fewer reports of train
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Table 4. Education that would have been beneficial for staff         

N = 90 

Basic overview 19 (21%) 

Toxicity and side effects 17 (19%) 

Infusion problems 3 (3.3%) 

Discharge care 1 (1.1%) 

Long-term follow-up 6 (6.7%) 

COVID-19 1 (1.1%) 

Continuous/advanced overview 15 (17%) 

Supportive care patient/family 9 (10%) 

ing opportunities surrounding patient counselling/support 
and long-term follow-up, perhaps as this is a relatively new 
field of care. 
When asked what the priorities were for resource devel

opment, areas that were ranked as having a higher train
ing priority were visual inspection and the management of 
ATMP spills, basic and procedural knowledge, and patient 
management. These suggestions reflect the need for sup
port in areas where nurses have an active role and respon
sibility. Areas that were ranked as a low training priority 
included cryopreservation and thawing, chain of identity/
custody and local procedures for ordering or taking receipt 
of an ATMP – again areas which are perhaps less commonly 
perceived as direct nursing care activities. These are all as
pects that are vital in the safe delivery of ATMP and require 
a good understanding of process and procedure. 
Providing education and facilitating competency devel

opment is a key component of some nursing roles, partic
ularly practice educators and practice development nurses. 
ATMP handling and patient care is currently a niche area 
which may account for staff education and training being 
provided by specialist nurses, physicians, and CAR-T coor
dinators. Training in almost two-thirds of cases was also 
provided by pharmaceutical companies, which reflects re
quirements as part of risk mitigation activities to ensure 
appropriate qualification and preparation of the center.18 

While standard operating procedures can facilitate a stan
dardized approach to procedures and patient care, conflict 
can arise where discrepancies are experienced between 
pharmaceutical company requirements and those of the 
local center – as reported by some respondents in this 
study. Open discussions that include all stakeholders such 
as the GoCART Coalition are required to find solutions to 
such issues while ensuring patient safety. GoCART is an 
EBMT multi-stakeholder coalition of patient representa
tives, health care professionals, pharmaceutical companies, 
regulators, health technology assessment (HTA) bodies and 
reimbursement agencies, and medical organisations, col
laborating to maximise the potential of cellular therapies 
manufactured from cells and tissues of hematopoietic ori
gin. 
This EBMT NG study of nurses’ perceptions of their 

training needs for advanced therapy medicinal products 
like CAR-T therapy suggests that there is a benefit from op
portunities to share experiences and receive more nursing-

centered education, especially with regards to therapy side 
effects and patient management e.g., patient/family educa
tion, expectation management, and supportive care. Educa
tion strategies should have a broad scope in order to incor
porate the needs of the various complex roles that nurses 
are engaged in across the ATMP patient pathway. To de
liver safe and effective care, nurse education must be of the 
highest quality and readily available. 
It is suggested that different approaches should be em

ployed to educate staff, based on the topic, required out
come and principles of adult learning,19 identifying issues 
more appropriate for didactic or practical methods. Several 
resources exist that can support the development of edu
cation for staff in this setting. Hayden et al.2 provides best 
practice recommendations from key hematology/transplant 
groups regarding patient management, including work-up, 
apheresis, pre-treatment therapies, reinfusion and compli
cations – written by a variety of healthcare professionals. 
Nursing specific guidelines have been written including a 
general introduction to CAR-T therapy, aspects of apheresis 
and specifics of nursing care during the infusion, support
ive therapies, managing infusion reactions, toxicities and 
follow-up of patients.12 These structured documents can be 
used to provide local guidance in practice. Other nursing 
resources include the CAR-T therapy booklet and e-learn
ing programs, describing an overview of the immune sys
tem and adoptive cell transfer, the autologous CAR-T 
process, treatment administration, follow-up and psycho
logical implications as well as aspects specific to a pediatric 
population.20 Another resource is the IEC forum which pro
vides space for nurses and allied healthcare professionals 
to post questions and initiate dialogues about practice-
promoting education and information exchange.21 The Ad
vanced Therapy Treatment Centres Network22 provides a 
range of resources including case studies, manufacturing 
and preparation toolkits, readiness toolkits and a range 
of webinars and videos sharing experiences and providing 
some ‘real life’ experiences to help with critical thinking. 
Developing education to address nurses’ needs is also 

context dependent. Centers with well-established HSCT 
programs may find it easier to incorporate ATMP education 
programs within existing training. Here, the infrastructure 
that supports HSCT from a regulatory and cell processing 
perspective will already be in place, as will the care delivery 
program.19 The challenge is that, as the ATMPs scope 

Nurses’ reported training needs for advanced cell therapies: a survey on behalf of the Nurses Group of the …

Clinical Hematology International 128



widens and extended to the treatment of patients with solid 
organ diseases,i.e., non-hematological conditions, if care 
is to be delivered within a hematology/transplant depart
ment setting, the nursing team will need additional support 
and training to broaden their knowledge base to adequately 
care for this new patient population.19 On the other hand, 
with increasing developments in CAR-T therapy in solid 
tumors,23 auto-immune diseases, inflammatory conditions 
and degenerative diseases, HSCT programs may not have 
the capacity to treat all patients and, as such, innovative 
solutions to ATMP delivery and training for staff in non-
specialized centers is a likely reality. Other centers such as 
the Seattle Cancer Care Alliance maintain a separate CAR-
T program to centralize clinical care and staff education 
specific to the unique complications of this treatment.19 

Continuing cyclical education programs that offer updates 
on latest practice and evidence-based care are firmly em
bedded in transplant accredited centers, with those such as 
City of Hope developing a robust quality management sys
tem with a checklist that allows regular quarterly reviews 
of training compliance.24 Periodic training and updates will 
surely be a support for managing patients in such a rapidly 
developing context. 
It is acknowledged that there are some limitations with 

the survey. Some time has passed since the survey was per
formed, which may suggest that findings could be differ
ent today in the light of training having been developed, 
more ATMPs being used and greater familiarity with the 
products. A further study would be helpful to investigate 
changes in this setting also in light of the number of re
spondents who suggested they would be involved in ATMP 
delivery in the near future. However, factors such as nurs
ing staff turnover intimate the continuing need for basic 
training and refresher training for those delivering ATMPs 
in smaller numbers. Increasing numbers of products and 
indications also suggest that service capacity constraints 
may drive the need to deliver products in centers not usu
ally administering ATMPs, and, as such, training needs to 
be accessible to all. The total number of responses to the 
survey was low, suggesting the results cannot be general
ized. Thus, making assumptions regarding the education 
needs of centers that did not respond is difficult. One lim
itation of the survey was that it was only available in Eng
lish. Despite prior use of the survey and rewording of some 
questions for an international context, it is possible that 
some participants misinterpreted or misunderstood some 
of the questions. Future surveys should be available in a 
range of languages to allow for greater reach and facilitate 
the completion of the questionnaire. 
In conclusion, our findings reveal a clear need for nurs

ing-centered ATMP education and training. Before imple
mentation, education should be provided for each advanced 
therapy and should cover general knowledge as well as spe
cific training on patient management, visual inspection of 
the product, management of spills, and therapy side effects. 
Counseling, support, and long-term follow-up remain areas 
for training development. Importantly, the self-expressed 
need to share nursing experiences identified via our survey 

offers future collaborative projects and knowledge consoli
dation opportunities. 
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