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Abstract

Introduction
Haematological cancers are common in the UK, with a variety of morphologies. Stem cell 

Page 1 of 23

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 12, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
21 M

ay 2025. 
10.1136/b

m
jo

p
en

-2025-099354 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

http://bmjopen.bmj.com/


For peer review only

transplants and chimeric antigen receptor (CAR) T-cell therapies provide significant options for 
hard to treat haematological cancers, although with difficult to predict outcomes. Research into 
the determinates of treatment efficacy, and access to treatments, is key to ensuring equal benefit 
across patients, and patient safety. With this, there are concerns about the small representation of 
minority groups in related research. We aim to report on the current knowledge, to guide future 
research.

Methods and analysis
A variety of databases will be searched, for literature on UK minority ethnic populations 
receiving haematopoietic stem cell transplant or CAR T-cell therapy. Many outcomes will be 
analysed, covering the patient care pathway for those of the target population, although with a 
focus on follow-up after therapy. Plans have been made to conduct narrative synthesis, with 
meta-analysis where applicable.

Ethics and Dissemination
Outputs will be published in an appropriate journal, and discussed with the wider NIHR Blood 
and Transplant Research Unit in Precision Transplant and Cellular Therapeutics (BTRU) group. 
Discussions will also be undertaken with the BTRU patient partners group.

Strengths and Limitations of this Study
 This systematic review has a detailed search criteria with a variety of search tools, 

enabling high sensitivity in obtaining evidence. 

 To enable this work to be completed, reviewers will be working independently on 
separate reference lists, during screening, rather than voting on the same references and 
resolving conflicts. To alleviate issues, reviewers will be first required to screen a defined 
number of papers together, using a more classical approach to confirm agreement, before 
working independently.

 Due to difficulties in pooling together international ethnic groups, only studies in the UK 
have been included, to reduce complexity. There are some ethnic groups which are more 
valid to pool together internationally than others, mainly in respect to genetic factors (as 
opposed to social), which this protocol does not consider.

Introduction

Inequities in haematological cancer outcomes
Haematological cancers are the fifth most common cancer in the UK as of Aug-2022 (1). They 
cover a variety of different cancers, diagnosed by the cells effected, the location and 
morphology, with the broad classifications of leukaemias (leukocytes), myelomas (myeloid cells) 
and lymphomas (lymphocytes). Stem cell transplants and CAR T-cell therapies are important in 
the treatment of relapsing and refractory haematological cancers, providing options in cases 
difficult to treat. The number of stem cell transplants administered in the UK is increasing; the 
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British Society of Blood and Marrow Transplantation and Cellular Therapy (BSBMTCT) reports 
an average 5% increase per year of transplants (2006-2019) (2). Despite the positive impact of 
these treatments, it remains difficult to predict treatment outcomes for haematological cancers,  
such as cytokine release syndrome, neurotoxicity, and cancer relapse (3). Understanding the 
factors determining responses to treatment, across applicable blood cancers, is key to improving 
patient care. To achieve this, trials/studies need to report results that are reflective of the entire 
population, to prevent disparities in outcomes.

Studies on haematological cancer clinical trials show evidence of under-representation of 
different ethnic minority populations (4). A study conducted on Asian paediatric patients found 
evidence of lower survival in lymphoma cases (although this could not be confirmed due to high 
correlation with area deprivation) (5). This study emphasised the need for better ethnicity and 
sociodemographic data to measure these inequities in outcomes. A study in black and white 
patients with multiple myeloma found greater tumour mutational burden for the black ethnic 
group than was true, due to the lack of representation in public genomic data (6). This makes the 
test for these mutations potentially cause racial bias across patients. A USA study looking at 
survival rates of multiple myeloma, highlighted improving survival rates over time, although 
basing these conclusions mainly on the white population (7). This study found that the white 
population showed the greatest temporal improvement of survival, compared to other ethnic 
groups. This demonstrates research potentially masking important health disparities. 
Furthermore, a study looking to predict risk of poor outcomes across those with diffuse large B-
cell lymphoma treated with CAR T, reported that ethnicity/race was not available for the 
analyses (3). This assumes ethnicity does not effect risk predictions here, masking potential 
issues if this assumption is not met.

Policy and role of research in addressing inequalities
It is important for analysis of variations in patient care to be fully representative of the patient 
population. Inappropriate representation/analysis of patient subpopulations can mask inequalities 
in care and reduce the ability to make informative decisions to improve on this. Due to data bias 
towards those of white populations, much clinical research is based around this over-
representation. A systematic review on AI prediction methods for breast cancer, found that a 
majority of analysed datasets under-reported ethnicity, and from those reported, a large bias 
towards white populations was found (8). It is acknowledged that strategies to reach the white 
populations are not as effective at reaching other minority ethnic groups (4,9). Therefore, it is 
important to consider a range of methods when conducting studies or designing strategies to 
reach these groups, to ensure appropriate coverage of all populations. For example, where a 
population has shown loss of trust in healthcare organisations, ensuring communication comes 
from a source as deemed trustworthy by this population, with appropriate terms used to avoid 
negative connotations, can improve participation (4).

Research into the involvement/inclusion of minority ethnic groups in clinical trials, in the UK, is 
scarce (4). Current and past UK research has/had limited enforcement of diversity in research, 
using guidance, rather than making this a mandatory inclusion (as in the US) (10). The Care Act 
2014 (11) introduced the Health Research Authority (HRA) (12), amending this into the public 
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authorities listed in the Equality Act 2010 (13). Project-based, England-led, NHS Health and 
Social Care research requires HRA approval. The HRA ensure research is ethical, in which they 
provide guidance to research ethics committees to ensure they assess diversity in research 
projects. They are currently reviewing and looking to update this guidance (12). The HRA are 
also looking at updating the UK policy framework for health and social care research, to make 
the importance and expectation of diverse research more explicit. Regarding health and social 
care in the UK, the Health and Care Act of 2022 (14) and Health and Social Care Act of 2012 
(15), made legislations to improve the equality of these services. NHS England, alongside other 
public authorities, have legal duties to ensure equality is monitored and improved upon. Overall, 
much guidance is becoming available to improve diversity in health research, with potential for 
clearer legislation regarding this in the years to come. 

Addressing Issues
Despite the broader evidence in the US compared to the UK, Kirtain et al (2017) still reports the 
lack of evidence regarding outcomes, across different USA ethnic groups, for haematological 
cancers, when compared to solid tumours (16). Furthermore, due to differences in the healthcare 
infrastructure in the UK, compared to the USA, it is important to analyse outcomes relative to the 
UK. This supports the need for the collection/generation of up-to-date evidence on barriers to the 
treatment of minority populations in haematological cancer, and their involvement in research. 
This follows a recommendation from the Anthony Nolan trust (17) - ‘More research is required 
to gain a better understanding of how factors such as income, education level, social 
marginalisation, poor quality housing and health literacy affect access to treatment and 
outcomes; impact stem cell transplant patients’ quality of life and wellbeing; and the unmet 
needs of these groups.’

Aims
The primary aim of this review is to describe the breadth of knowledge of inequities experienced 
by different ethnic groups which occur at all stages in haematological cancer care, for those 
treated with transplants/cellular-therapies, across ethnic minority groups, in the UK. 

Objectives
1. To describe inequities relating to quality-of-care, co-morbidities and mortality.

2. To describe any known mechanisms contributing to these inequities.

3. Identification of potential areas of systemic bias and weaknesses in study designs which 
may make them susceptible to not appropriately identifying inequities. 

Methods and Analysis
This protocol was developed in accordance with PRISMA-P guidelines, registered on 
PROSPERO (ID CRD42024535405) (18,19). The synthesis of quantitative data was planned 
using guidance from the Cochrane handbook (20). This review will also be undertaken using 
guidance from the Cochrane handbook, and reported in accordance with PRISMA-P preferred 

Page 4 of 23

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 12, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
21 M

ay 2025. 
10.1136/b

m
jo

p
en

-2025-099354 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

http://bmjopen.bmj.com/


For peer review only

reporting items for systematic reviews and meta-analysis (18,20).

Eligibility Criteria
Primarily this review will focus on observational studies, which capture information regarding 
ethnicity. 

This systematic review will incorporate the following quantitative study designs (as labeled by 
Joanna Briggs Institute (JBI) (21)): analytical cross-sectional studies, case-control studies, cohort 
studies, prevalence studies, systematic reviews and research syntheses, economic evaluations, 
and text and opinion. 

Importantly the review will exclude all studies that do not include a UK population. The meaning 
of ethnicity and different ethnic groups differs across countries hence to avoid heterogeneity we 
will focus solely on a UK population. Additionally, the structural differences, and population 
make-up, between the health care systems and populations (respectively) of different countries 
and the UK differ. Therefore, only using studies involving UK populations, ensures conclusions 
will be applicable to the UK population. The inclusion/exclusion criteria are summarised below 
in table 1. Broadly the PECO for the study is:

Population: Individuals in the UK with haematological cancers treated with transplant/cellular 
therapies, as described by the British Society of Blood and Marrow Transplantation and Cellular 
Therapy (BSBMCT) (2,22,23). These haematological cancers are (included where indolent 
lymphomas have transformed to diffuse large B-cell lymphoma): 

 Subset of leukaemias:

◦ Acute myeloid, 

◦ Acute lymphoblastic/lymphocytic,

◦ Chronic myeloid, 

◦ Chronic lymphocytic (or small lymphocytic lymphoma (24)) including 
prolymphocytic leukemia (24),

◦ Plasma cell,

 Hodgkin’s lymphoma/disease:

◦ Classical,

◦ Nodular lymphocyte predominant B-cell lymphoma (previously called Nodular 
Lymphocyte Predominant Hodgkin Lymphoma), 

 Subset of Non-Hodgkin's Lymphomas:

◦ Diffuse large B-cell (DLBCL), 

▪ Primary mediastinal large B-cell (separately defined from DLBCL in IDC10 
(25,26)), 

◦ Follicular, 
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◦ Peripheral T-cell (excluding cutaneous lymphomas), 

◦ Mantle cell, 

◦ Lymphoblastic (or acute lymphoblastic),

◦ Anaplastic large cell,

◦ Primary CNS, 

◦ Lymphoplasmacytic (AKA Waldenström macroglobulinemia), 

◦ Small lymphocytic (or chronic lymphocytic leukaemia (24)),

◦ High-grade/aggressive mature B-cell (previously Burkitt),

 Transformed non-Hodgkin’s Lymphomas:

◦ Follicular lymphoma,

◦ Chronic Lymphocytic Leukaemia/Small Lymphocytic Lymphoma (Richter's 
syndrome/transformation/lymphoma), 

◦ Nodular lymphocyte predominant B-cell lymphoma (previously called Nodular 
Lymphocyte Predominant Hodgkin Lymphoma), 

◦ Waldenström macroglobulinemia, 

◦ Marginal zone lymphoma, 

◦ Mucosa associated lymphoid tissue (MALT), 

 Myeloma (AKA multiple myeloma), 

 Myelodysplastic syndrome (AKA myelodysplasia, myelodysplastic neoplasm), 

 Myelofibrosis.

Exposure of interest: Minority ethnic groups (defined by UK government as ‘all ethnic groups 
except for the white British group’ (27)).

Comparator: Other ethnic groups.

Outcomes of interest: (1) Stage of cancer at detection/referral and mode of presentation, (2) 
treatments/interventions received, (3) methods of diagnosis, (4) time intervals (between care 
pathway stages), (5) screening rates, (6) co-morbidities (risk, burden), (7) survival rates.

Table 1. Inclusion exclusion criteria.

Inclusion Exclusion
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Population: reports on haematological cancers 
treated with transplants/cellular-therapies 
(mentioned above) (irrespective of whether 
patient has or not). Part of the UK population.

Where outcomes are not presented broken 
down by ethnic group.

Non UK studies

Reports on one of the outcomes of interest: 
Stage of cancer at detection/referral, 
treatments/interventions received, methods of 
diagnosis,  time intervals (between care 
pathway stages),  screening rates, co-
morbidities (risk, burden), survival rates.

Must report outcomes for CAR T-cell therapy 
or haematopoietic stem cell transplant.

Does not mention CAR T-cell therapy or stem 
cell transplant.

 Study design one of: analytical cross-sectional 
studies, case-control studies, cohort studies, 
prevalence studies, randomised control trials, 
systematic reviews and research syntheses, text 
and opinion.

Studies on cellular biology (e.g. looking at 
gene/cell effect/function, looking at 
relationship between specific cells and a 
disease). Do not exclude if reporting on 
inclusion outcomes, and using mutational 
markers to disaggregate the data.

Qualitative research.

Animal studies.

Paper available in English. Study published 
from year 2011 onwards.

Non-English language texts.

Information Sources
With the assistance of an information specialist, the following databases/search-tools will be 
searched to identify relevant evidence: Cochrane library (28), Epistomonikas (29), Campbell 
systematic reviews (30), Health evidence (31), PubMed (Medline (32), PubMed central and 
Bookshelf) (33), OpenGrey (EasyGrey) (34), Ovid Evidence-based Medicine Reviews (EBMR) 
(searching EMBASE (35) and Medline (32)) (36), Web of Science (37), Scopus (38) and 
Proquest (39).

Search Strategy
A comprehensive search strategy (table 2) has been developed with the support of an 
experienced information specialist. 

We made lists of search terms for: (1) the blood cancers of interest and general terms for blood 
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cancer (disease terms), (2) the population of interest (terms for minority ethnic 
groups/population and ethnicity/race; note where proximity operators were not available, some 
of these terms were removed) (group terms), (3) haematopoietic stem cell transplant and CAR T 
(therapy terms), (4) UK studies (UK terms). See table 2 for details on search terms. The general 
search will be: disease terms AND group terms. Therapy terms will be used where some tools 
return large numbers of irrelevant references that need refining, found during piloting (EBMR 
Ovid, EBMR Embase, Proquest, Cochrane; added AND therapy terms). Where UK filters are 
available, these will be used (EBMR Embase, Proquest, Scopus). A custom filter for UK studies 
(UK terms), based on (37), will be used in EBMR Ovid to refine the search, where a UK filter is 
not available (added AND UK terms). Terms will be searched in the full text where possible, 
otherwise title/abstract. For PubMed, we will only use MESH terms separated by OR operators 
(MESH terms related to disease terms OR group terms).

We found some search tools lack operators that were required by our search strategy (i.e. 
adjacency operators; adj), which is an issue considering the complexity of the search strategy we 
are using. Adjacency operators look for two search terms, with a specified number of words 
apart. In order to ensure a sensitive search is conducted, we will programmatically (Python (40)) 
generate “simple searches”, from the original search, which will convert any adjacency operators 
to a series of phrase matching terms separated by OR. For example, where ‘(acute adj (myeloid 
or lymphoblastic or lymphocytic))’ is searched, the “simple search” will be ‘(“acute myeloid” 
OR “acute lymphoblastic” OR “acute lymphocytic”)’. This generates extremely large search 
strings, which will be divided into sub-searches, when using search tools that are restrictive in 
length of search strings.

Table 2. Summary of search strategy. Ovid Evidence-based Medicine Reviews (EBMR) was 
used to format the search, with the syntax reflecting that used in EBMR (36).

Query Description

1a ((blood or h?em or liquid or myelo*) adj (cancer? or malignanc* 
or neoplasm? or tumo?r?))

Disease terms

2a leuk?emia?

3a lymphoma?

4a 1a or 2a or 3a

1b (leuk?emia? adj (

(acute adj (myeloid or lymphoblastic or 
lymphocytic))

or

(chronic adj (myeloid or lymphocytic)) or
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prolymphocytic or

(plasma adj cell)

))

(lymphoma? adj (

hodgkins or

(((highgrade or (high adj grade)) or aggressive) 
adj/2 (bcell? or (b adj cell?))) or

burkitt or

(

large adj (bcell? or (b adj cell?)) adj (diffuse 
or (primary adj mediastinal))

) or

follicular or

(

(tcell? or (t adj cell?)) adj peripheral

) or

(mantle adj cell?) or

lymphoblastic or

(anaplastic adj ((large adj cell?) or largecell?)) or

(

primary adj ((central adj nervous adj 
system) or CNS)

) or

lymphoplasmacytic or

(small adj lymphocytic)

) or

(nodular adj lymphocyte adj predominant adj2 lymphoma?))

2b (transform* adj (
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(follicular adj/3 lymphoma) or

(chronic adj lymphocytic adj leuk?emia?) or

(small adj lymphocytic adj lymphoma?) or

richter? or

(nodular adj lymphocyte adj predominant adj/2 
lymphoma?) or

(marginal adj zone adj/3 lymphoma?) or

(MALT? or (mucosa adj associated adj lymphoid 
adj tissue?))

))

3b ((Waldenstr?m? adj macroglobulinemia?) or

(Richter? adj (syndrome? or lymphoma? or transformation?)) or

(Hodkins adj disease))

4b ((mutli* adj myeloma?) or multi???myeloma? or

((myelodysplastic adj syndrome?) or

myelodysplasia?) or

myelofibrosis or

(Hodkins adj disease?))

5b 1b or 2b or 3b or 4b

6 4a or 5b

7 ethnic* Group terms

8 (race? or racial* or racism)

9 (multicultural or (multi adj cultural))

10 (crosscultural or (cross adj cultural))

11 (transcultural or (trans adj cultural))

12 7 or 8 or 9 or 10 or 11
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13 (bame? or black? or continental? or hispanic? or native? or 
oceanic? or asian? or indian? or pakistani or bangladeshi or 
chinese or african? or caribbean? or welsh or scottish or irish or 
gyps* or traveller? or roma or arab? or filipino? or indian? or 
showm?n or showwom?n or (show adj m?n) or (show adj wom?
n))

14 (population* or subpopulation* or subgroup* or group or ethnic or 
race* or adult* or age? or adolescent? or child* or infant? or 
person? or individual?)

15 13 adj5 14

16 12 or 15

17 6 and 16 Disease terms 
AND group 
terms

18 Limit 17 to English language and UK studies (custom limit used 
for UK studies where search tool limit not available1)

UK terms

19 18 and ("car" or "cart" or "chimeric antigen receptor" or "chimeric 
antigen receptors" or "stem cell transplant" or "stemcell 
transplant" or "stem cells transplant" or "stemcells transplant" or 
"stem cell transplants" or "stemcell transplants" or "stem cells 
transplants" or "stemcells transplants" or "transplant stem" or 
"transplants stem" or "stem cell transplanted" or "stemcell 
transplanted" or "stem cells transplanted" or "stemcells 
transplanted" or "marrow transplant" or "marrows transplant" or 
"marrow transplants" or "marrows transplants" or "transplant 
marrow" or "transplants marrow" or "transplants marrows" or 
"marrow transplanted" or "marrows transplanted")

Therapy terms

1 Based on (41): UK or "United Kingdom*" or England* or English or Scotland* or Scottish or 
Wales or Welsh or Ireland* or Irish or Britain* or GB or British or NHS or "National Health 
Service" or "Bath and North East Somerset" or "Bedford" or "Bedford" or "Blackburn with 
Darwen" or "Blackpool" or "Bournemouth" or "Bracknell Forest" or "Sandhurst" or "Brighton 
and Hove" or "Brighton" or "Hove" or "Bristol" or "Buckinghamshire" or "Aylesbury Vale" or 
"Aylesbury" or "Chiltern" or "Amersham" or "Chalfont St. Giles" or "South Bucks" or 
"Beaconsfield" or "Stoke Poges" or "Wycombe" or "High Wycombe" or "Marlow" or 
"Cambridgeshire" or "East Cambridgeshire" or "Ely" or "Fenland" or "Wisbech" or 
"Huntingdonshire" or "Huntingdon" or "Ramsey" or "St. Ives" or "South Cambridgeshire" or 
"Cambridge" or "Central Bedfordshire" or "Ampthill" or "Dunstable" or "Cheshire East" or 
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"Congleton" or "Crewe" or "Knutsford" or "Macclesfield" or "Nantwich" or "Cheshire West 
and Chester" or "Chester" or "Northwich" or "Cornwall" or "Bodmin" or "Falmouth" or 
"Fowey" or "Helston" or "Launceston" or "Looe" or "Lostwithiel" or "Newquay" or "Penryn" or 
"Penzance" or "St. Austell" or "Saltash" or "Tintagel" or "Truro" or "Cumbria" or "Allerdale" or 
"Cockermouth" or "Keswick" or "Workington" or "Barrow-in-Furness" or "Carlisle" or 
"Copeland" or "Whitehaven" or "Eden" or "Penrith" or "South Lakeland" or "Grasmere" or 
"Kendal" or "Darlington" or "Derby" or "Derbyshire" or "Amber Valley" or "Belper" or 
"Bolsover" or "Chesterfield" or "Derbyshire Dales" or "Ashbourne" or "Matlock" or "Erewash" 
or "High Peak" or "North East Derbyshire" or "South Derbyshire" or "Repton" or "Devon" or 
"East Devon" or "Axminster" or "Exmouth" or "Sidmouth" or "Exeter" or "Mid Devon" or 
"Crediton" or "North Devon" or "Barnstaple" or "Lynton and Lynmouth" or "South Hams" or 
"Dartmouth" or "Totnes" or "Teignbridge" or "Ashburton" or "Dawlish" or "Newton Abbot" or 
"Teignmouth" or "Torridge" or "Bideford" or "West Devon" or "Okehampton" or "Dorset" or 
"Christchurch" or "East Dorset" or "Wimborne Minster" or "North Dorset" or "Purbeck" or 
"Corfe Castle" or "West Dorset" or "Dorchester" or "Lyme Regis" or "Weymouth and Portland" 
or "Durham" or "Barnard Castle" or "Chester-le-Street" or "Durham" or "East Riding of 
Yorkshire" or "Beverley" or "Goole" or "East Sussex" or "Eastbourne" or "Hastings" or 
"Lewes" or "Lewes" or "Newhaven" or "Rother" or "Battle" or "Bexhill" or "Rye" or 
"Winchelsea" or "Wealden" or "Crowborough" or "Herstmonceux" or "Pevensey" or "Essex" or 
"Basildon" or "Braintree" or "Brentwood" or "Castle Point" or "Chelmsford" or "Colchester" or 
"Epping Forest" or "Chigwell" or "Harlow" or "Maldon" or "Burnham-on-Crouch" or 
"Rochford" or "Tendring" or "Harwich" or "Uttlesford" or "Saffron Walden" or 
"Gloucestershire" or "Cheltenham" or "Cotswold" or "Cirencester" or "Forest of Dean" or 
"Gloucester" or "Stroud" or "Tewkesbury" or "Tewkesbury" or "Winchcombe" or "Greater 
London" or "Camden" or "Bloomsbury" or "City of London" or "Smithfield" or "City of 
Westminster" or "Charing Cross" or "St. Marylebone" or "Soho" or "Hackney" or 
"Hammersmith and Fulham" or "Haringey" or "Islington" or "Clerkenwell" or "Kensington and 
Chelsea" or "Lambeth" or "Vauxhall" or "Lewisham" or "Newham" or "Southwark" or 
"Dulwich" or "Tower Hamlets" or "Limehouse" or "Wandsworth" or "Battersea" or "Barking 
and Dagenham" or "Barnet" or "Bexley" or "Brent" or "Bromley" or "Croydon" or "Ealing" or 
"Enfield" or "Greenwich" or "Woolwich" or "Harrow" or "Havering" or "Hillingdon" or 
"Hounslow" or "Kingston upon Thames" or "Merton" or "Wimbledon" or "Redbridge" or 
"Richmond upon Thames" or "Teddington" or "Sutton" or "Waltham Forest" or "Greater 
Manchester" or "Bolton" or "Bury" or "Manchester" or "Oldham" or "Rochdale" or "Salford" or 
"Stockport" or "Tameside" or "Trafford" or "Wigan" or "Atherton" or "Halton" or "Runcorn" or 
"Widnes" or "Hampshire" or "Basingstoke and Deane" or "Silchester" or "East Hampshire" or 
"Alton" or "Eastleigh" or "Fareham" or "Gosport" or "Hart" or "Havant" or "New Forest" or 
"Rushmoor" or "Test Valley" or "Andover" or "Romsey" or "Winchester" or "Hartlepool" or 
"Herefordshire" or "Hereford" or "Leominster" or "Ross-on-Wye" or "Hertfordshire" or 
"Broxbourne" or "Dacorum" or "Berkhamsted" or "Hemel Hempstead" or "East Hertfordshire" 
or "Bishop's Stortford" or "Hertford" or "Ware" or "Hertsmere" or "North Hertfordshire" or 
"Letchworth" or "St. Albans" or "Stevenage" or "Three Rivers" or "Watford" or "Welwyn 
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Hatfield" or "Hatfield" or "Welwyn Garden City" or "Isle of Wight" or "Carisbrooke" or 
"Cowes" or "Freshwater" or "Newport" or "Ryde" or "Ventnor" or "Isles of Scilly" or "Hugh 
Town" or "Kent" or "Ashford" or "Canterbury" or "Herne Bay" or "Whitstable" or "Dartford" or 
"Dover" or "Deal" or "Dover" or "Sandwich" or "Gravesham" or "Gravesend" or "Maidstone" 
or "Sevenoaks" or "Edenbridge" or "Shepway" or "Folkestone" or "Hythe" or "Lydd" or "New 
Romney" or "Swale" or "Faversham" or "Thanet" or "Broadstairs and St. Peter's" or "Margate" 
or "Ramsgate" or "Tonbridge and Malling" or "Tunbridge Wells" or "Royal Tunbridge Wells" 
or "Kingston upon Hull" or "Lancashire" or "Burnley" or "Chorley" or "Fylde" or "Hyndburn" 
or "Lancaster" or "Pendle" or "Preston" or "Walton-le-Dale" or "Ribble Valley" or 
"Rossendale" or "South Ribble" or "West Lancashire" or "Skelmersdale" or "Wyre" or 
"Leicester" or "Leicestershire" or "Blaby" or "Charnwood" or "Loughborough" or 
"Harborough" or "Market Harborough" or "Hinckley and Bosworth" or "Melton" or "North 
West Leicestershire" or "Oadby and Wigston" or "Lincolnshire" or "Boston" or "East Lindsey" 
or "Lincoln" or "North Kesteven" or "South Kesteven" or "Grantham" or "Stamford" or "South 
Holland" or "Crowland" or "West Lindsey" or "Gainsborough" or "Luton" or "Medway" or 
"Chatham" or "Gillingham" or "Rochester" or "Merseyside" or "Knowsley" or "Huyton" or 
"Liverpool" or "St. Helens" or "Sefton" or "Southport" or "Wirral" or "Birkenhead" or 
"Middlesbrough" or "Milton Keynes" or "Norfolk" or "Breckland" or "East Dereham" or 
"Thetford" or "Broadland" or "Great Yarmouth" or "King's Lynn and West Norfolk" or "Castle 
Rising" or "King's Lynn" or "Sandringham" or "North Norfolk" or "Norwich" or "South 
Norfolk" or "North East Lincolnshire" or "Cleethorpes" or "Grimsby" or "North Lincolnshire" 
or "Scunthorpe" or "North Somerset" or "Weston-super-Mare" or "North Yorkshire" or 
"Craven" or "Hambleton" or "Northallerton" or "Harrogate" or "Knaresborough" or "Ripon" or 
"Richmondshire" or "Richmond" or "Ryedale" or "Malton" or "Scarborough" or "Whitby" or 
"Selby" or "Northamptonshire" or "Corby" or "Daventry" or "East Northamptonshire" or 
"Oundle" or "Kettering" or "Northampton" or "South Northamptonshire" or "Wellingborough" 
or "Northumberland" or "Bamburgh" or "Bedlington" or "Cramlington" or "Hexham" or 
"Morpeth" or "Warkworth" or "Nottingham" or "Nottinghamshire" or "Ashfield" or 
"Bassetlaw" or "Worksop" or "Broxtowe" or "Beeston and Stapleford" or "Gedling" or 
"Mansfield" or "Newark and Sherwood" or "Newark-on-Trent" or "Rushcliffe" or "West 
Bridgford" or "Oxfordshire" or "Cherwell" or "Banbury" or "Bicester" or "Oxford" or "South 
Oxfordshire" or "Henley-on-Thames" or "Vale of White Horse" or "Wantage" or "West 
Oxfordshire" or "Burford" or "Peterborough" or "Plymouth" or "Poole" or "Portsmouth" or 
"Reading" or "Redcar and Cleveland" or "Rutland" or "Uppingham" or "Shropshire" or 
"Bridgnorth" or "Ludlow" or "Much Wenlock" or "Oswestry" or "Shrewsbury" or "Stokesay" or 
"Slough" or "Somerset" or "Mendip" or "Glastonbury" or "Wells" or "Sedgemoor" or 
"Bridgwater" or "Cheddar" or "South Somerset" or "Ilchester" or "Langport" or "Taunton 
Deane" or "Taunton" or "Wellington" or "West Somerset" or "Dunster" or "Minehead" or 
"South Gloucestershire" or "Badminton" or "Kingswood" or "South Yorkshire" or "Barnsley" 
or "Doncaster" or "Adwick le Street" or "Rotherham" or "Sheffield" or "Southampton" or 
"Southend-on-Sea" or "Staffordshire" or "Cannock Chase" or "East Staffordshire" or "Burton 
upon Trent" or "Lichfield" or "Newcastle-under-Lyme" or "South Staffordshire" or "Stafford" 
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or "Staffordshire Moorlands" or "Tamworth" or "Stockton-on-Tees" or "Stoke-on-Trent" or 
"Suffolk" or "Babergh" or "Sudbury" or "Forest Heath" or "Mildenhall" or "Newmarket" or 
"Ipswich" or "Mid Suffolk" or "St. Edmundsbury" or "Bury St. Edmunds" or "Suffolk Coastal" 
or "Dunwich" or "Felixstowe" or "Woodbridge" or "Waveney" or "Beccles" or "Lowestoft" or 
"Surrey" or "Elmbridge" or "Epsom and Ewell" or "Guildford" or "Mole Valley" or "Dorking" 
or "Reigate and Banstead" or "Runnymede" or "Spelthorne" or "Staines" or "Surrey Heath" or 
"Tandridge" or "Waverley" or "Haslemere" or "Woking" or "Swindon" or "Telford and 
Wrekin" or "Telford" or "Thurrock" or "Tilbury" or "Torbay" or "Brixham" or "Tyne and 
Wear" or "Gateshead" or "Felling" or "Newcastle upon Tyne" or "Newburn" or "North 
Tyneside" or "Wallsend" or "South Tyneside" or "Jarrow" or "South Shields" or "Sunderland" 
or "Washington" or "Warrington" or "Warwickshire" or "North Warwickshire" or "Nuneaton 
and Bedworth" or "Bedworth" or "Rugby" or "Stratford-on-Avon" or "Warwick" or "Royal 
Leamington Spa" or "Warwick" or "West Berkshire" or "Newbury" or "West Midlands" or 
"Birmingham" or "Coventry" or "Dudley" or "Sandwell" or "West Bromwich" or "Solihull" or 
"Walsall" or "Wolverhampton" or "West Sussex" or "Adur" or "Shoreham-by-Sea" or "Arun" 
or "Arundel" or "Bognor Regis" or "Chichester" or "Petworth" or "Crawley" or "Horsham" or 
"Mid Sussex" or "East Grinstead" or "Worthing" or "West Yorkshire" or "Bradford" or 
"Haworth" or "Keighley" or "Saltaire" or "Calderdale" or "Halifax" or "Todmorden" or 
"Kirklees" or "Dewsbury" or "Huddersfield" or "Leeds" or "Wakefield" or "Pontefract" or 
"Wiltshire" or "Amesbury" or "Bradford-on-Avon" or "Chippenham" or "Cricklade" or 
"Devizes" or "Malmesbury" or "Marlborough" or "Salisbury" or "Trowbridge" or "Westbury" 
or "Wilton" or "Windsor and Maidenhead" or "Ascot" or "Bray" or "Eton" or "Maidenhead" or 
"Windsor" or "Wokingham" or "Worcestershire" or "Bromsgrove" or "Malvern Hills" or "Great 
Malvern" or "Redditch" or "Worcester" or "Wychavon" or "Broadway" or "Droitwich" or 
"Evesham" or "Wyre Forest" or "Kidderminster" or "York" or "Antrim and Newtownabbey" or 
"Antrim" or "Newtownabbey" or "Ards and North Down" or "Newtownards" or "Bangor" or 
"Armagh, Banbridge, and Craigavon" or "Armagh" or "Banbridge" or "Dromore" or 
"Craigavon" or "Lurgan" or "Belfast" or "Stormont" or "Causeway Coast and Glens" or 
"Ballycastle" or "Ballymoney" or "Coleraine" or "Portrush" or "Limavady" or "Derry and 
Strabane" or "Londonderry" or "Strabane" or "Fermanagh and Omagh" or "Enniskillen" or 
"Omagh" or "Lisburn and Castlereagh" or "Lisburn" or "Mid and East Antrim" or "Ballymena" 
or "Carrickfergus" or "Larne" or "Mid Ulster" or "Cookstown" or "Dungannon" or 
"Magherafelt" or "Newry, Mourne, and Down" or "Downpatrick" or "Kilkeel" or "Newcastle" 
or "Newry" or "Aberdeen" or "Aberdeenshire" or "Banff" or "Braemar" or "Cruden Bay" or 
"Peterhead" or "St. Fergus" or "Angus" or "Arbroath" or "Brechin" or "Forfar" or "Glamis" or 
"Montrose" or "Argyll and Bute" or "Campbeltown" or "Dunoon" or "Inveraray" or 
"Lochgilphead" or "Rothesay" or "Tarbert" or "Clackmannanshire" or "Dumfries and 
Galloway" or "Dumfries" or "Gretna Green" or "Kirkcudbright" or "Lochmaben" or "Whithorn" 
or "Dundee" or "East Ayrshire" or "Cumnock" or "Kilmarnock" or "Mauchline" or "East 
Dunbartonshire" or "Kirkintilloch" or "Milngavie" or "East Lothian" or "Dunbar" or 
"Haddington" or "East Renfrewshire" or "Edinburgh" or "Leith" or "Falkirk" or "Falkirk" or 
"Grangemouth" or "Fife" or "Buckhaven" or "Culross" or "Cupar" or "Dunfermline" or 
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"Glenrothes" or "Kirkcaldy" or "Rosyth" or "St. Andrews" or "Glasgow" or "Highland" or 
"Alness" or "Cawdor" or "Cromarty" or "Fort William" or "Invergordon" or "Inverness" or 
"John o'Groats" or "Nigg" or "Thurso" or "Wick" or "Inverclyde" or "Greenock" or 
"Midlothian" or "Dalkeith" or "Moray" or "Elgin" or "Forres" or "Lossiemouth" or "North 
Ayrshire" or "Irvine" or "North Lanarkshire" or "Coatbridge" or "Cumbernauld" or 
"Motherwell and Wishaw" or "Orkney Islands" or "Kirkwall" or "Perth and Kinross" or 
"Dunkeld" or "Kinross" or "Perth" or "Scone" or "Renfrewshire" or "Paisley" or "Renfrew" or 
"Scottish Borders" or "Coldstream" or "Duns" or "Galashiels" or "Hawick" or "Jedburgh" or 
"Kelso" or "Melrose" or "Newtown St. Boswells" or "Peebles" or "Selkirk" or "Shetland 
Islands" or "Lerwick" or "Sullom Voe" or "South Ayrshire" or "Ayr" or "Alloway" or 
"Prestwick" or "South Lanarkshire" or "East Kilbride" or "Hamilton" or "Lanark" or "Stirling" 
or "Balquhidder" or "Bannockburn" or "Callander" or "Stirling" or "West Dunbartonshire" or 
"Clydebank" or "Dumbarton" or "West Lothian" or "Linlithgow" or "Livingston" or "Western 
Isles" or "Stornoway" or "Blaenau Gwent" or "Abertillery" or "Ebbw Vale" or "Bridgend" or 
"Bridgend" or "Porthcawl" or "Caerphilly" or "Caerphilly" or "Gelligaer" or "Cardiff" or 
"Llandaff" or "Carmarthenshire" or "Carmarthen" or "Llanelli" or "Ceredigion" or 
"Aberystwyth" or "Cardigan" or "Conwy" or "Colwyn Bay" or "Conwy" or "Llandudno" or 
"Denbighshire" or "Denbigh" or "Rhyl" or "St. Asaph" or "Flintshire" or "Hawarden" or 
"Holywell" or "Gwynedd" or "Bala" or "Bangor" or "Caernarfon" or "Harlech" or "Isle of 
Anglesey" or "Holyhead" or "Llangefni" or "Merthyr Tydfil" or "Monmouthshire" or 
"Abergavenny" or "Chepstow" or "Monmouth" or "Usk" or "Neath Port Talbot" or "Margam" 
or "Neath" or "Pontardawe" or "Port Talbot" or "Newport" or "Caerleon" or "Pembrokeshire" or 
"Haverfordwest" or "Milford Haven" or "Pembroke" or "St. David's" or "Tenby" or "Powys" or 
"Brecon" or "Builth Wells" or "Llandrindod Wells" or "Montgomery" or "Newtown" or 
"Welshpool" or "Rhondda Cynon Taf" or "Aberdare" or "Hirwaun" or "Llantrisant" or 
"Mountain Ash" or "Pontypridd" or "Swansea" or "Swansea" or "Torfaen" or "Cwmbrân" or 
"Pontypool" or "Vale of Glamorgan" or "Barry" or "Cowbridge" or "Llantwit Major" or 
"Wrexham" or "Wrexham" or "Macmillan Cancer Support" or "Action Cancer" or "Cancer 
Card" or "CancerVoices" or "Maggies Centres" or "Marie Curie" or "National Cancer Institute" 
or "Penny Brohn UK" or "Bristol Cancer Help Centre" or "Cancer Support Scotland" or "Tak 
Tent" or "Tenovus Cancer Care" or "Cancer Focus Northern Ireland" or "Future Fertility 
Programme Oxford" or "HealthTalk"

Study Records and Data Management
Covidence will be used to carry out and organise reviewing of the searched evidence (42). 
Zotero/papis will be used to organise the literature extracted after full text review (43,44). This 
will also be used to automate the downloading of pdfs of open-access papers. Standard Z-shell 
tools (45), and pdftotext (46)) will be used in the shell to convert pdfs to standard text files. 
These will be used as input into other tools that will be manually built to help with the screening 
of the papers. This will likely take the form of a simple dictionary of terms, and the count of each 
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term in each paper (resembling simple natural language processing). Any other features that are 
needed, that Zotero does not provide, will be similarly handled using z-shell and Python (40,45). 
PRISMA flow diagram will be used to summarise the searching (18)).

Selection Process
Two independent reviewers (SC, ZD) will conduct title and abstract screening for 500 of the 
abstracts, applying the exclusion/inclusion criteria outlined above. If there is a failure to reach 
consensus on inclusion of a study, a third party (JSC or NA) will evaluate and decide upon the 
verdict. If a high rate of agreement is found (>=80%), the primary author of the review (SC) will 
screen two thirds of the papers, and the secondary reviewer (ZD) the other third. For full text 
screening, both reviewers will screen 20% of the texts, and if a high rate of agreement is found 
(>=80%), the primary author of the review (SC) will continue independently. If the rate of 
agreement does not exceed this threshold, the inclusion/exclusion criteria will be clarified, and 
the above process repeated. If low agreement persists, then all shortlisted papers will go through 
full text review.

Data Collection Process
A modified Cochrane Public Health Group Data Extraction and Assessment Template will be 
used for extracting data from relevant studies (47). Where any information from the studies, 
required by the data extraction form, is not available, the corresponding authors will be contacted 
to find this information. Where information remains missing, the reviewers (and third party if 
required), will decide whether the study is applicable to incorporate into the meta-analysis.

Similar to the full text screening, two reviewers (SC, ZD) will extract data from 20% of 
appropriate studies, and if a high rate of agreement is found (>=80%), the primary author of the 
review (SC) will continue independently. If the rate of agreement does not exceed this threshold, 
the data extraction form will be discussed (where differences were occurring), and the above 
process repeated. If low agreement persists, both reviewers will extract all appropriate data, with 
a third-party resolving difference in opinion (JSC, NA).

Data Items
The data extraction tool is organised into six sections: study information, study eligibility, 
summary of assessment for inclusion, study details, intervention group (repeated for each group), 
outcomes. The outcome form consists of:

 ‘Study-level Outcome Identifier (e.g. #)’

 ‘Is there an analytic framework applied (e.g. logic model, conceptual framework)?’

 ‘Outcome definition’

 ‘Time points measured’

 ‘Time points reported’

 ‘Is there adequate latency for the outcome to be observed?’
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 ‘Is the measure repeated on the same individuals or redrawn from the 
population/community for each time point?’

 ‘Unit of measurement (if relevant)’

 ‘Is there adequate power; uncertainty/significance measure?
For scales – upper and lower limits and indicate whether high or low score is good’

 ‘How is the measure applied? Telephone survey, mail survey, in person by trained 
assessor, routinely collected data, other’

 ‘How is the outcome reported? Self or study assessor’

 ‘Is this outcome/tool validated?’

 ‘…And has it been used as validated?’

 ‘Is it a reliable outcome measure?’

Risk of Bias in Individual Studies
Risk of bias will be assessed using the JBI critical appraisal tools, in which each study design 
(described above), has its own tool (21). This tool was used due to its wide range of study 
designs covered and being well-known (48). Using the same set of tools aims to retain 
consistency in assessing each study-type. Studies will be allocated one of three groups, as 
defined by the Cochrane handbook, low risk of bias, some concerns, and high risk of bias (49). 
Allocation to one of these groups will be decided upon by each reviewer (SC, ZD), using the 
results against each domain of the corresponding tool. If a consensus between reviewers is not 
met, further discussions between reviewers will be conducted to reach an agreement, with the use 
of a third party (JSC, NA), if an agreement is not met.

Data Synthesis
Available data from included studies will be grouped into experimental and observational studies 
(randomised controlled trials, cohort, case-control and cross-sectional) and 
non-experimental/observational studies. Only results from the experimental/observational studies 
will be extracted for meta-analysis, whereas other studies will only be used for narrative 
synthesis. Only studies using the same study designs will be considered for pooling.

Due to the breadth of the study question, a wide variety of studies are expected. This means 
many studies may not be suitable to be pooled together in a meta-analysis. For these studies, 
summary tables of findings will be reported, alongside narrative synthesis. This narrative will 
begin with an explanation of the approach to synthesis, providing rationale for decisions made to 
effectively answer the research question, and assumptions made.

For the experimental/observational studies, findings will be grouped by outcome of interest 
(explained above). Within each group, data obtained from the group will be summarised and 
reported, with an emphasis on differences between outcomes of ethnic minorities compared to 
other ethnic groups. Data reporting outcomes by ethnicity alone will be reported first, followed 
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by any intersectional or multi-variable results. Studies of similar UK populations will be grouped 
together. Ethnicity data can be defined at different levels, depending on the study objectives. 
Where ethnic group results are pooled across studies, the differences between the pooled ethnic 
categorisations will be explicitly stated, with justifications for pooling. Decisions will be 
discussed between the first reviewer and the wider research team (ZD, JSC, NA, KN, AD) to 
reduce personal bias.

Where there are differences in study designs, a description will follow, explaining what effects 
this has to the interpretation of the results. Any common themes in bias from the risk of bias 
assessment will be explained, along with other weaknesses in study design (e.g. individuals 
included, representation of ethnic groups, way outcome was measured/collected) that may 
impact the ability to find disparities across the population of interest. Finally, the breadth of 
information available to address disparities in each outcome will be discussed.

For other study designs, reported data will only be used to complement the 
experimental/observational. This will be used to suggest reasons for outcome disparities at 
differing levels and provide insight into the second and third objectives of the review.

Where studies are deemed appropriate for pooling, meta-analyses will be conducted on available 
data, using a random-effects model, with the Hartung-Knapp-Sidik-Jonkman method (as 
recommended by the Cochrane handbook (50)). The level of between study variation, calculated 
with this method, will provide evidence on amount of information missing, which could be 
leading to differences in outcomes. Additionally, this method will ensure within-study 
differences (e.g. across study groups) will be considered. The outcomes ‘survival rates’, ‘co-
morbidity risk’ (Cox hazard ratios), ‘disease burden’ and ‘comorbidity burdens’ (mean 
estimates), will be considered for meta-analysis. Results from meta-analyses will be visualised 
using forest plots. Any meta-analysis is planned to be undertaken using R (51,52) and/or Python 
(40).

Meta-bias(es)
Sensitivity analyses will be conducted, looking at the effect of grey literature on any results from 
meta-analyses. Additionally, the effect of studies allocated as ‘some concerns’ and ‘low risk of 
bias’, from the risk of bias assessment, will be assessed in their effect on the results of meta-
analyses. The effect of the inclusion of ‘some concerns’ will be assessed with the rest of the data, 
followed by ‘some concerns’ and ‘low risk of bias’. Additionally, the effect of inclusion of any 
data excluded due to missing information that could not be obtained from study authors 
(explained in data collection process above), will be assessed. 

Funnel plots will be used to analyse the effect of small studies on pooled results, in addition to 
evidence of reporting bias. Egger test and visual inspection of plots will be used to test for 
asymmetry when number of studies are >=10, and studies are not similar in size (53).

Heterogeneity across pooled studies will be reported using I-squared-statistics. Tau-squared 
statistic will also be reported to quantify this variation, but only when number of studies are 
>=10 and lack of evidence of funnel plot asymmetry has been confirmed (50). This will also 
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provide evidence to the applicability of a random-effects model over a fixed-effects model for 
the meta-analysis.

Confidence in Cumulative Evidence
The strength of the identified evidence will be scored using the MINORS quality assessment tool 
(54).

Ethics and Dissemination
Once systematic review is completed, we aim to publish results in an appropriate journal 
(specific journal undecided). Being part of the NIHR Blood and Transplant Research Unit in 
Precision Transplant and Cellular Therapeutics (BTRU), outputs will be communicated with the 
wider group. The BTRU also has a patient partners group, in which outputs will also be 
communicated too.
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Abstract

Introduction
Haematological cancers are common in the UK, with a variety of morphologies. Stem cell 
transplants and chimeric antigen receptor (CAR) T-cell therapies provide significant options for 
hard to treat haematological cancers, although with difficult to predict outcomes. Research into 
the determinates of treatment efficacy, and access to treatments, is key to ensuring equal benefit 
across patients, and patient safety. With this, there are concerns about the small representation of 
minority groups in related research. We aim to report on the current knowledge, to guide future 
research.

Methods and analysis
A variety of databases will be searched, for literature on UK minority ethnic populations 
receiving haematopoietic stem cell transplant or CAR T-cell therapy. Searches will be restricted 
to the year 2011 or later. Many outcomes will be analysed, covering the patient care pathway for 
those of the target population, although with a focus on follow-up after therapy. Plans have been 
made to conduct narrative synthesis, with meta-analysis where applicable.

Ethics and Dissemination
Ethical approval is not required for this study. Outputs will be published in an appropriate 
journal, and discussed with the wider NIHR Blood and Transplant Research Unit in Precision 
Transplant and Cellular Therapeutics (BTRU) group. Discussions will also be undertaken with 
the BTRU patient partners group.

Strengths and Limitations of this Study
• This systematic review has a detailed search criteria with a variety of search tools, 

enabling high sensitivity in obtaining evidence. 

• To enable this work to be completed, reviewers will be working independently on 
separate reference lists, during screening, rather than voting on the same references and 
resolving conflicts (processes in place to minimise conflicts between reviewers).

• Due to difficulties in pooling together international ethnic groups, only studies in the UK 
have been included, to reduce complexity.

Introduction

Inequities in haematological cancer outcomes
Haematological cancers are the fifth most common cancer in the UK as of Aug-2022 [1]. They 
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cover a variety of different cancers, diagnosed by the cells effected, the location and 
morphology, with the broad classifications of leukaemias (early phase blood cells in bone 
marrow and/or blood), myelomas (plasma cells in bone marrow) and lymphomas (lymphoid cells 
in lymphatics). Stem cell transplants and CAR T-cell therapies are important in the treatment of 
relapsing and refractory haematological cancers, providing options in cases difficult to treat. The 
number of stem cell transplants administered in the UK is increasing; the British Society of 
Blood and Marrow Transplantation and Cellular Therapy (BSBMTCT) reports an average 5% 
increase per year of transplants (2006-2019) [2]. Despite the positive impact of these treatments, 
it remains difficult to predict treatment outcomes for haematological cancers,  such as cytokine 
release syndrome, neurotoxicity, and cancer relapse [3]. Understanding the factors determining 
responses to treatment, across applicable blood cancers, is key to improving patient care. To 
achieve this, trials/studies need to report results that are reflective of the entire population, to 
prevent disparities in outcomes.

Studies on haematological cancer clinical trials show evidence of under-representation of 
different ethnic minority populations [4]. A study conducted on Asian paediatric patients found 
evidence of lower survival in lymphoma cases (although this could not be confirmed due to high 
correlation with area deprivation) [5]. This study emphasised the need for better ethnicity and 
sociodemographic data to measure these inequities in outcomes. A study in black and white 
patients with multiple myeloma found greater tumour mutational burden for the black ethnic 
group than was true, due to the lack of representation in public genomic data [6]. This makes the 
test for these mutations potentially cause racial bias across patients. A USA study looking at 
survival rates of multiple myeloma, highlighted improving survival rates over time, although 
basing these conclusions mainly on the white population [7]. This study found that the white 
population showed the greatest temporal improvement of survival, compared to other ethnic 
groups. This demonstrates research potentially masking important health disparities. 
Furthermore, a study looking to predict risk of poor outcomes across those with diffuse large B-
cell lymphoma treated with CAR T, reported that ethnicity/race was not available for the 
analyses [3]. This assumes ethnicity does not effect risk predictions here, masking potential 
issues if this assumption is not met.

Policy and role of research in addressing inequalities
It is important for analysis of variations in patient care to be fully representative of the patient 
population. Inappropriate representation/analysis of patient subpopulations can mask inequalities 
in care and reduce the ability to make informative decisions to improve on this. Due to data bias 
towards those of white populations, much clinical research is based around this over-
representation. A systematic review on AI prediction methods for breast cancer, found that a 
majority of analysed datasets under-reported ethnicity, and from those reported, a large bias 
towards white populations was found [8]. It is acknowledged that strategies to reach the white 
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populations are not as effective at reaching other minority ethnic groups [4,9]. Therefore, it is 
important to consider a range of methods when conducting studies or designing strategies to 
reach these groups, to ensure appropriate coverage of all populations. For example, where a 
population has shown loss of trust in healthcare organisations, ensuring communication comes 
from a source as deemed trustworthy by this population, with appropriate terms used to avoid 
negative connotations, can improve participation [4].

Research into the involvement/inclusion of minority ethnic groups in clinical trials, in the UK, is 
scarce [4]. Current and past UK research has/had limited enforcement of diversity in research, 
using guidance, rather than making this a mandatory inclusion (as in the US) [10]. The Care Act 
2014 [11] introduced the Health Research Authority (HRA) [12], amending this into the public 
authorities listed in the Equality Act 2010 [13]. Project-based, England-led, NHS Health and 
Social Care research requires HRA approval. The HRA ensure research is ethical, in which they 
provide guidance to research ethics committees to ensure they assess diversity in research 
projects. They are currently reviewing and looking to update this guidance [12]. The HRA are 
also looking at updating the UK policy framework for health and social care research, to make 
the importance and expectation of diverse research more explicit. Regarding health and social 
care in the UK, the Health and Care Act of 2022 [14] and Health and Social Care Act of 2012 
[15], made legislations to improve the equality of these services. NHS England, alongside other 
public authorities, have legal duties to ensure equality is monitored and improved upon. Overall, 
much guidance is becoming available to improve diversity in health research, with potential for 
clearer legislation regarding this in the years to come. 

Addressing Issues
Despite the broader evidence in the US compared to the UK, Kirtain et al (2017) still reports the 
lack of evidence regarding outcomes, across different USA ethnic groups, for haematological 
cancers, when compared to solid tumours [16]. Furthermore, due to differences in the healthcare 
infrastructure in the UK, compared to the USA, it is important to analyse outcomes relative to the 
UK. This supports the need for the collection/generation of up-to-date evidence on barriers to the 
treatment of minority populations in haematological cancer, and their involvement in research. 
This follows a recommendation from the Anthony Nolan trust [17] - ‘More research is required 
to gain a better understanding of how factors such as income, education level, social 
marginalisation, poor quality housing and health literacy affect access to treatment and 
outcomes; impact stem cell transplant patients’ quality of life and wellbeing; and the unmet 
needs of these groups.’

Aims
The primary aim of this review is to describe the breadth of knowledge of inequities experienced 
by different ethnic groups which occur at all stages in haematological cancer care, for those 
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treated with transplants/cellular-therapies, across ethnic minority groups, in the UK. 

Objectives
1. To describe inequities relating to quality-of-care, co-morbidities and mortality.

2. To describe any known mechanisms contributing to these inequities.

3. Identification of potential areas of systemic bias and weaknesses in study designs which 
may make them susceptible to not appropriately identifying inequities. 

Methods and Analysis
This protocol was developed in accordance with PRISMA-P guidelines, registered on 
PROSPERO (ID CRD42024535405) [18,19]. The synthesis of quantitative data was planned 
using guidance from the Cochrane handbook [20]. This review will also be undertaken using 
guidance from the Cochrane handbook, and reported in accordance with PRISMA-P preferred 
reporting items for systematic reviews and meta-analysis [18,20].

Eligibility Criteria
Primarily this review will focus on observational studies, which capture information regarding 
ethnicity. 

This systematic review will incorporate the following quantitative study designs (as labeled by 
Joanna Briggs Institute (JBI) [21]): analytical cross-sectional studies, case-control studies, cohort 
studies, prevalence studies, randomised-control trials, systematic reviews and research syntheses, 
and text and opinion. 

Importantly the review will exclude all studies that do not include a UK population. The meaning 
of ethnicity and different ethnic groups differs across countries hence to avoid heterogeneity we 
will focus solely on a UK population. Additionally, the structural differences, and population 
make-up, between the health care systems and populations (respectively) of different countries 
and the UK differ. Therefore, only using studies involving UK populations, ensures conclusions 
will be applicable to the UK population. The inclusion/exclusion criteria are summarised below 
in table 1. Broadly the PECO for the study is:

Population: Individuals in the UK with haematological cancers treated with transplant/cellular 
therapies, as described by the British Society of Blood and Marrow Transplantation and Cellular 
Therapy (BSBMCT) [2,22,23]. These haematological cancers are (included where indolent 
lymphomas have transformed to diffuse large B-cell lymphoma): 

• Subset of leukaemias:

◦ Acute myeloid, 

Page 6 of 25

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 12, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
21 M

ay 2025. 
10.1136/b

m
jo

p
en

-2025-099354 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

http://bmjopen.bmj.com/


For peer review only

◦ Acute lymphoblastic/lymphocytic,

◦ Chronic myeloid, 

◦ Chronic lymphocytic (or small lymphocytic lymphoma [24]) including 
prolymphocytic leukemia [24],

▪ Richter’s syndrome/transformation/lymphoma,

◦ Plasma cell,

• Hodgkin’s lymphoma/disease:

◦ Classical,

◦ Nodular lymphocyte predominant B-cell lymphoma (previously called Nodular 
Lymphocyte Predominant Hodgkin Lymphoma), 

• Subset of Non-Hodgkin's Lymphomas:

◦ Diffuse large B-cell (DLBCL), 

▪ Primary mediastinal large B-cell (separately defined from DLBCL in IDC10 
[25,26]), 

▪ Richter’s syndrome/transformation/lymphoma,

◦ Follicular, 

◦ Peripheral T-cell (excluding cutaneous lymphomas), 

◦ Mantle cell, 

◦ Lymphoblastic (or acute lymphoblastic),

◦ Anaplastic large cell,

◦ Primary CNS, 

◦ Lymphoplasmacytic (AKA Waldenström macroglobulinemia), 

◦ Small lymphocytic (or chronic lymphocytic leukaemia [24]),

◦ High-grade/aggressive mature B-cell (previously Burkitt),

◦ Marginal zone lymphoma,

• Myeloma (AKA multiple myeloma), 

• Myelodysplastic syndrome (AKA myelodysplasia, myelodysplastic neoplasm), 

• Myelofibrosis.

Exposure of interest: Minority ethnic groups (defined by UK government as ‘all ethnic groups 
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except for the white British group’ [27]).

Comparator: Other ethnic groups.

Outcomes of interest: (1) Stage of cancer at detection/referral and mode of presentation, (2) 
treatments/interventions received, (3) methods of diagnosis, (4) time intervals (between care 
pathway stages), (5) screening rates, (6) co-morbidities (risk, burden), (7) survival rates.

Table 1. Inclusion exclusion criteria. 

Inclusion Exclusion

Population: reports on haematological cancers 
treated with transplants/cellular-therapies 
(mentioned above) (irrespective of whether 
patient has or not). Part of the UK population. 

Where outcomes are not presented broken 
down by ethnic group. 

Non UK studies

Reports on one of the outcomes of interest: 
Stage of cancer at detection/referral, 
treatments/interventions received, methods of 
diagnosis, time intervals (between care 
pathway stages), screening rates, co-
morbidities (risk, burden), survival rates.

Must report outcomes for CAR T-cell therapy 
or haematopoietic stem cell transplant.

Does not mention CAR T-cell therapy or stem 
cell transplant.

Study design one of: analytical cross-sectional 
studies, case-control studies, cohort studies, 
prevalence studies, randomised control trials, 
systematic reviews and research syntheses, text 
and opinion.

Studies on cellular biology (e.g. looking at 
gene/cell effect/function, looking at 
relationship between specific cells and a 
disease). Do not exclude if reporting on 
inclusion outcomes, and using mutational 
markers to disaggregate the data.

Qualitative research.

Animal studies.

Paper available in English. Study published 
from year 2011 onwards.

Non-English language texts.
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Information Sources
With the assistance of an information specialist, the following databases/search-tools will be 
searched to identify relevant evidence: Cochrane library [28], Epistomonikas [29], Campbell 
systematic reviews [30], Health evidence [31], PubMed (Medline [32], PubMed central and 
Bookshelf) [33], OpenGrey (EasyGrey) [34], Ovid Evidence-based Medicine Reviews (EBMR) 
(searching EMBASE [35] and Medline [32]) [36], Web of Science [37], Scopus [38] and 
Proquest [39].

Search Strategy
A comprehensive search strategy (supplementary table 2) has been developed with the support of 
an experienced information specialist. 

We made lists of search terms for: (1) the blood cancers of interest and general terms for blood 
cancer (disease terms), (2) the population of interest (terms for minority ethnic groups/population 
and ethnicity/race; note where proximity operators were not available, some of these terms were 
removed) (group terms), (3) haematopoietic stem cell transplant and CAR T (therapy terms), (4) 
UK studies (UK terms). See supplementary table 2 for details on search terms. The general 
search will be: disease terms AND group terms. Therapy terms will be used where some tools 
return large numbers of irrelevant references that need refining, found during piloting (EBMR 
Ovid, EBMR Embase, Proquest, Cochrane; added AND therapy terms). Where UK filters are 
available, these will be used (EBMR Embase, Proquest, Scopus). A custom filter for UK studies 
(UK terms), based on [37], will be used in EBMR Ovid to refine the search, where a UK filter is 
not available (added AND UK terms). Terms will be searched in the full text where possible, 
otherwise title/abstract. For PubMed, we will only use MESH terms separated by OR operators 
(MESH terms related to disease terms OR group terms).

We found some search tools lack operators that were required by our search strategy (i.e. 
adjacency operators; adj), which is an issue considering the complexity of the search strategy we 
are using. Adjacency operators look for two search terms, with a specified number of words 
apart. In order to ensure a sensitive search is conducted, we will programmatically (Python [40]) 
generate “simple searches”, from the original search, which will convert any adjacency operators 
to a series of phrase matching terms separated by OR. For example, where ‘(acute adj (myeloid 
or lymphoblastic or lymphocytic))’ is searched, the “simple search” will be ‘(“acute myeloid” 
OR “acute lymphoblastic” OR “acute lymphocytic”)’. This generates extremely large search 
strings, which will be divided into sub-searches, when using search tools that are restrictive in 
length of search strings.
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Study Records and Data Management
Covidence will be used to carry out and organise reviewing of the searched evidence [42]. 
Zotero/papis will be used to organise the literature extracted after full text review [43,44]. This 
will also be used to automate the downloading of pdfs of open-access papers. Standard Z-shell 
tools [45], and pdftotext [46]) will be used in the shell to convert pdfs to standard text files. 
These will be used as input into other tools that will be manually built to help with the screening 
of the papers. This will likely take the form of a simple dictionary of terms, and the count of each 
term in each paper (resembling simple natural language processing). Any other features that are 
needed, that Zotero does not provide, will be similarly handled using z-shell and Python [40,45]. 
PRISMA flow diagram will be used to summarise the searching [18]).

Selection Process
Two independent reviewers (SC, ZD) will conduct title and abstract screening for 500 of the 
abstracts, applying the exclusion/inclusion criteria outlined above. If there is a failure to reach 
consensus on inclusion of a study, a third party (JSC or NA) will evaluate and decide upon the 
verdict. If a high rate of agreement is found (>=80%), the primary author of the review (SC) will 
screen two thirds of the papers, and the secondary reviewer (ZD) the other third. For full text 
screening, both reviewers will screen 20% of the texts, and if a high rate of agreement is found 
(>=80%), the primary author of the review (SC) will continue independently. If the rate of 
agreement does not exceed this threshold, the inclusion/exclusion criteria will be clarified, and 
the above process repeated. If low agreement persists, then all shortlisted papers will go through 
full text review.

Data Collection Process
A modified Cochrane Public Health Group Data Extraction and Assessment Template will be 
used for extracting data from relevant studies [47]. Where any information from the studies, 
required by the data extraction form, is not available, the corresponding authors will be contacted 
to find this information. Where information remains missing, the reviewers (and third party if 
required), will decide whether the study is applicable to incorporate into the meta-analysis.

Similar to the full text screening, two reviewers (SC, ZD) will extract data from 20% of 
appropriate studies, and if a high rate of agreement is found (>=80%), the primary author of the 
review (SC) will continue independently. If the rate of agreement does not exceed this threshold, 
the data extraction form will be discussed (where differences were occurring), and the above 
process repeated. If low agreement persists, both reviewers will extract all appropriate data, with 
a third-party resolving difference in opinion (JSC, NA).
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Data Items
The data extraction tool is organised into six sections: study information, study eligibility, 
summary of assessment for inclusion, study details, intervention group (repeated for each group), 
outcomes. The outcome form consists of:

• ‘Study-level Outcome Identifier (e.g. #)’

• ‘Is there an analytic framework applied (e.g. logic model, conceptual framework)?’

• ‘Outcome definition’

• ‘Time points measured’

• ‘Time points reported’

• ‘Is there adequate latency for the outcome to be observed?’

• ‘Is the measure repeated on the same individuals or redrawn from the 
population/community for each time point?’

• ‘Unit of measurement (if relevant)’

• ‘Is there adequate power; uncertainty/significance measure?
For scales – upper and lower limits and indicate whether high or low score is good’

• ‘How is the measure applied? Telephone survey, mail survey, in person by trained 
assessor, routinely collected data, other’

• ‘How is the outcome reported? Self or study assessor’

• ‘Is this outcome/tool validated?’

• ‘…And has it been used as validated?’

• ‘Is it a reliable outcome measure?’

Risk of Bias in Individual Studies
Risk of bias will be assessed using the JBI critical appraisal tools, in which each study design 
(described above), has its own tool [21]. This tool was used due to its wide range of study 
designs covered and being well-known [48]. Using the same set of tools aims to retain 
consistency in assessing each study-type. Studies will be allocated one of three groups, as 
defined by the Cochrane handbook, low risk of bias, some concerns, and high risk of bias [49]. 
Allocation to one of these groups will be decided upon by each reviewer (SC, ZD), using the 
results against each domain of the corresponding tool. If a consensus between reviewers is not 
met, further discussions between reviewers will be conducted to reach an agreement, with the use 
of a third party (JSC, NA), if an agreement is not met.
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Data Synthesis
Available data from included studies will be grouped into experimental and observational studies 
(randomised controlled trials, cohort, case-control and cross-sectional) and non-
experimental/observational studies. Only results from the experimental/observational studies will 
be extracted for meta-analysis, whereas other studies will only be used for narrative synthesis. 
Only studies using the same study designs will be considered for pooling. Outcomes on CAR T 
will be pooled separately from those of HSCT, with the results discussed in regards to the 
corresponding treatment. If enough data on HSCT outcomes are collected, outcomes will be 
further divided into allogeneic and autologous transplants.

Due to the breadth of the study question, a wide variety of studies are expected. This means 
many studies may not be suitable to be pooled together in a meta-analysis. For these studies, 
summary tables of findings will be reported, alongside narrative synthesis. This narrative will 
begin with an explanation of the approach to synthesis, providing rationale for decisions made to 
effectively answer the research question, and assumptions made.

For the experimental/observational studies, findings will be grouped by outcome of interest 
(explained above). Within each group, data obtained from the group will be summarised and 
reported, with an emphasis on differences between outcomes of ethnic minorities compared to 
other ethnic groups. Data reporting outcomes by ethnicity alone will be reported first, followed 
by any intersectional or multi-variable results. Studies of similar UK populations will be grouped 
together. Ethnicity data can be defined at different levels, depending on the study objectives. 
Where ethnic group results are pooled across studies, the differences between the pooled ethnic 
categorisations will be explicitly stated, with justifications for pooling. Decisions will be 
discussed between the first reviewer and the wider research team (ZD, JSC, NA, KN, AD) to 
reduce personal bias.

Where there are differences in study designs, a description will follow, explaining what effects 
this has to the interpretation of the results. Any common themes in bias from the risk of bias 
assessment will be explained, along with other weaknesses in study design (e.g. individuals 
included, representation of ethnic groups, way outcome was measured/collected) that may 
impact the ability to find disparities across the population of interest. Finally, the breadth of 
information available to address disparities in each outcome will be discussed.

For other study designs, reported data will only be used to complement the 
experimental/observational. This will be used to suggest reasons for outcome disparities at 
differing levels and provide insight into the second and third objectives of the review.

Where studies are deemed appropriate for pooling, meta-analyses will be conducted on available 
data, using a random-effects model, with the Hartung-Knapp-Sidik-Jonkman method (as 
recommended by the Cochrane handbook [50]). The level of between study variation, calculated 
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with this method, will provide evidence on amount of information missing, which could be 
leading to differences in outcomes. Additionally, this method will ensure within-study 
differences (e.g. across study groups) will be considered. The outcomes ‘survival rates’, ‘co-
morbidity risk’ (Cox hazard ratios), ‘disease burden’ and ‘comorbidity burdens’ (mean 
estimates), will be considered for meta-analysis. Results from meta-analyses will be visualised 
using forest plots. Any meta-analysis is planned to be undertaken using R [51,52] and/or Python 
[40].

Meta-bias(es)
Sensitivity analyses will be conducted, looking at the effect of grey literature on any results from 
meta-analyses. Additionally, the effect of studies allocated as ‘some concerns’ and ‘low risk of 
bias’, from the risk of bias assessment, will be assessed in their effect on the results of meta-
analyses. The effect of the inclusion of ‘some concerns’ will be assessed with the rest of the data, 
followed by ‘some concerns’ and ‘low risk of bias’. Additionally, the effect of inclusion of any 
data excluded due to missing information that could not be obtained from study authors 
(explained in data collection process above), will be assessed. 

Funnel plots will be used to analyse the effect of small studies on pooled results, in addition to 
evidence of reporting bias. Egger test and visual inspection of plots will be used to test for 
asymmetry when number of studies are >=10, and studies are not similar in size [53].

Heterogeneity across pooled studies will be reported using I-squared-statistics. Tau-squared 
statistic will also be reported to quantify this variation, but only when number of studies 
are >=10 and lack of evidence of funnel plot asymmetry has been confirmed [50]. This will also 
provide evidence to the applicability of a random-effects model over a fixed-effects model for 
the meta-analysis.

Confidence in Cumulative Evidence
The strength of the identified evidence will be scored using the MINORS quality assessment tool 
[54].

Planned Start and End Dates 
We plan to start the systematic review February 2025, and finish August 2025. 

Patient and Public Involvement
Patients were not involved in the planning of this systematic review. Patients will be involved in 
the dissemination of results, where the NIHR Blood and Transplant Research Unit in Precision 
Transplant and Cellular Therapeutics (BTRU) patient partners group will be engaged with.
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Ethics and Dissemination
Ethical approval is not required for this study as this study only includes secondary analysis of 
existing published data.

Once systematic review is completed, we aim to publish results in an appropriate journal 
(specific journal undecided). Being part of the NIHR Blood and Transplant Research Unit in 
Precision Transplant and Cellular Therapeutics (BTRU), outputs will be communicated with the 
wider group. The BTRU also has a patient partners group, in which outputs will also be 
communicated too.
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Supplementary Table 2. Summary of search strategy. Ovid Evidence-based 
Medicine Reviews (EBMR) was used to format the search, with the syntax reflecting 
that used in EBMR*. 

Query Description

1a ((blood or h?em or liquid or myelo*) adj (cancer? or 
malignanc* or neoplasm? or tumo?r?))

2a leuk?emia?

3a lymphoma?

4a 1a or 2a or 3a

1b (leuk?emia? adj (

(acute adj (myeloid or lymphoblastic or 
lymphocytic))

or 

(chronic adj (myeloid or lymphocytic)) or

prolymphocytic or

(plasma adj cell)

))

(lymphoma? adj (

hodgkins or

(((highgrade or (high adj grade)) or aggressive) 
adj/2 (bcell? or (b adj cell?))) or

burkitt or

(

large adj (bcell? or (b adj cell?)) adj 
(diffuse or (primary adj mediastinal))

) or 

follicular or 

(

(tcell? or (t adj cell?)) adj peripheral

) or 

(mantle adj cell?) or

Disease 
terms
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lymphoblastic or

(anaplastic adj ((large adj cell?) or largecell?)) 
or 

(

primary adj ((central adj nervous adj 
system) or CNS)

) or 

lymphoplasmacytic or

(small adj lymphocytic)

) or

(nodular adj lymphocyte adj predominant adj2 lymphoma?))

2b (transform* adj (

(follicular adj/3 lymphoma) or 

(chronic adj lymphocytic adj leuk?emia?) or 

(small adj lymphocytic adj lymphoma?) or 

richter? or 

(nodular adj lymphocyte adj predominant adj/2 
lymphoma?) or 

(marginal adj zone adj/3 lymphoma?) or 

(MALT? or (mucosa adj associated adj 
lymphoid adj tissue?))

))

3b ((Waldenstr?m? adj macroglobulinemia?) or 

(Richter? adj (syndrome? or lymphoma? or 
transformation?)) or

(Hodkins adj disease))

4b ((mutli* adj myeloma?) or multi???myeloma? or 

((myelodysplastic adj syndrome?) or 

myelodysplasia?) or 
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myelofibrosis or 

(Hodkins adj disease?))

5b 1b or 2b or 3b or 4b

6 4a or 5b

7 ethnic*

8 (race? or racial* or racism)

9 (multicultural or (multi adj cultural))

10 (crosscultural or (cross adj cultural))

11 (transcultural or (trans adj cultural))

12 7 or 8 or 9 or 10 or 11

13 (bame? or black? or continental? or hispanic? or native? or 
oceanic? or asian? or indian? or pakistani or bangladeshi or 
chinese or african? or caribbean? or welsh or scottish or 
irish or gyps* or traveller? or roma or arab? or filipino? or 
indian? or showm?n or showwom?n or (show adj m?n) or 
(show adj wom?n))

14 (population* or subpopulation* or subgroup* or group or 
ethnic or race* or adult* or age? or adolescent? or child* or 
infant? or person? or individual?)

15 13 adj5 14

16 12 or 15

Group terms

17 6 and 16 Disease 
terms AND 
group terms

18 Limit 17 to English language and UK studies (custom limit 
used for UK studies where search tool limit not available1)

UK terms

19 18 and ("car" or "cart" or "chimeric antigen receptor" or 
"chimeric antigen receptors" or "stem cell transplant" or 
"stemcell transplant" or "stem cells transplant" or "stemcells 
transplant" or "stem cell transplants" or "stemcell 
transplants" or "stem cells transplants" or "stemcells 
transplants" or "transplant stem" or "transplants stem" or 

Therapy 
terms
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"stem cell transplanted" or "stemcell transplanted" or "stem 
cells transplanted" or "stemcells transplanted" or "marrow 
transplant" or "marrows transplant" or "marrow transplants" 
or "marrows transplants" or "transplant marrow" or 
"transplants marrow" or "transplants marrows" or "marrow 
transplanted" or "marrows transplanted")

* Evidence-Based Medicine Reviews (EBMR) [Internet]. [cited 2023 Nov 21]. Available 
from: https://www.wolterskluwer.com/en/solutions/ovid/evidencebased-medicine-
reviews-ebmr-904
1 Based on (41): UK or "United Kingdom*" or England* or English or Scotland* or 
Scottish or Wales or Welsh or Ireland* or Irish or Britain* or GB or British or NHS or 
"National Health Service" or "Bath and North East Somerset" or "Bedford" or "Bedford" 
or "Blackburn with Darwen" or "Blackpool" or "Bournemouth" or "Bracknell Forest" or 
"Sandhurst" or "Brighton and Hove" or "Brighton" or "Hove" or "Bristol" or 
"Buckinghamshire" or "Aylesbury Vale" or "Aylesbury" or "Chiltern" or "Amersham" or 
"Chalfont St. Giles" or "South Bucks" or "Beaconsfield" or "Stoke Poges" or 
"Wycombe" or "High Wycombe" or "Marlow" or "Cambridgeshire" or "East 
Cambridgeshire" or "Ely" or "Fenland" or "Wisbech" or "Huntingdonshire" or 
"Huntingdon" or "Ramsey" or "St. Ives" or "South Cambridgeshire" or "Cambridge" or 
"Central Bedfordshire" or "Ampthill" or "Dunstable" or "Cheshire East" or "Congleton" 
or "Crewe" or "Knutsford" or "Macclesfield" or "Nantwich" or "Cheshire West and 
Chester" or "Chester" or "Northwich" or "Cornwall" or "Bodmin" or "Falmouth" or 
"Fowey" or "Helston" or "Launceston" or "Looe" or "Lostwithiel" or "Newquay" or 
"Penryn" or "Penzance" or "St. Austell" or "Saltash" or "Tintagel" or "Truro" or 
"Cumbria" or "Allerdale" or "Cockermouth" or "Keswick" or "Workington" or "Barrow-in-
Furness" or "Carlisle" or "Copeland" or "Whitehaven" or "Eden" or "Penrith" or "South 
Lakeland" or "Grasmere" or "Kendal" or "Darlington" or "Derby" or "Derbyshire" or 
"Amber Valley" or "Belper" or "Bolsover" or "Chesterfield" or "Derbyshire Dales" or 
"Ashbourne" or "Matlock" or "Erewash" or "High Peak" or "North East Derbyshire" or 
"South Derbyshire" or "Repton" or "Devon" or "East Devon" or "Axminster" or 
"Exmouth" or "Sidmouth" or "Exeter" or "Mid Devon" or "Crediton" or "North Devon" or 
"Barnstaple" or "Lynton and Lynmouth" or "South Hams" or "Dartmouth" or "Totnes" or 
"Teignbridge" or "Ashburton" or "Dawlish" or "Newton Abbot" or "Teignmouth" or 
"Torridge" or "Bideford" or "West Devon" or "Okehampton" or "Dorset" or 
"Christchurch" or "East Dorset" or "Wimborne Minster" or "North Dorset" or "Purbeck" 
or "Corfe Castle" or "West Dorset" or "Dorchester" or "Lyme Regis" or "Weymouth and 
Portland" or "Durham" or "Barnard Castle" or "Chester-le-Street" or "Durham" or "East 
Riding of Yorkshire" or "Beverley" or "Goole" or "East Sussex" or "Eastbourne" or 
"Hastings" or "Lewes" or "Lewes" or "Newhaven" or "Rother" or "Battle" or "Bexhill" or 
"Rye" or "Winchelsea" or "Wealden" or "Crowborough" or "Herstmonceux" or 
"Pevensey" or "Essex" or "Basildon" or "Braintree" or "Brentwood" or "Castle Point" or 
"Chelmsford" or "Colchester" or "Epping Forest" or "Chigwell" or "Harlow" or "Maldon" 
or "Burnham-on-Crouch" or "Rochford" or "Tendring" or "Harwich" or "Uttlesford" or 
"Saffron Walden" or "Gloucestershire" or "Cheltenham" or "Cotswold" or "Cirencester" 
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or "Forest of Dean" or "Gloucester" or "Stroud" or "Tewkesbury" or "Tewkesbury" or 
"Winchcombe" or "Greater London" or "Camden" or "Bloomsbury" or "City of London" 
or "Smithfield" or "City of Westminster" or "Charing Cross" or "St. Marylebone" or 
"Soho" or "Hackney" or "Hammersmith and Fulham" or "Haringey" or "Islington" or 
"Clerkenwell" or "Kensington and Chelsea" or "Lambeth" or "Vauxhall" or "Lewisham" 
or "Newham" or "Southwark" or "Dulwich" or "Tower Hamlets" or "Limehouse" or 
"Wandsworth" or "Battersea" or "Barking and Dagenham" or "Barnet" or "Bexley" or 
"Brent" or "Bromley" or "Croydon" or "Ealing" or "Enfield" or "Greenwich" or "Woolwich" 
or "Harrow" or "Havering" or "Hillingdon" or "Hounslow" or "Kingston upon Thames" or 
"Merton" or "Wimbledon" or "Redbridge" or "Richmond upon Thames" or "Teddington" 
or "Sutton" or "Waltham Forest" or "Greater Manchester" or "Bolton" or "Bury" or 
"Manchester" or "Oldham" or "Rochdale" or "Salford" or "Stockport" or "Tameside" or 
"Trafford" or "Wigan" or "Atherton" or "Halton" or "Runcorn" or "Widnes" or 
"Hampshire" or "Basingstoke and Deane" or "Silchester" or "East Hampshire" or 
"Alton" or "Eastleigh" or "Fareham" or "Gosport" or "Hart" or "Havant" or "New Forest" 
or "Rushmoor" or "Test Valley" or "Andover" or "Romsey" or "Winchester" or 
"Hartlepool" or "Herefordshire" or "Hereford" or "Leominster" or "Ross-on-Wye" or 
"Hertfordshire" or "Broxbourne" or "Dacorum" or "Berkhamsted" or "Hemel Hempstead" 
or "East Hertfordshire" or "Bishop's Stortford" or "Hertford" or "Ware" or "Hertsmere" or 
"North Hertfordshire" or "Letchworth" or "St. Albans" or "Stevenage" or "Three Rivers" 
or "Watford" or "Welwyn Hatfield" or "Hatfield" or "Welwyn Garden City" or "Isle of 
Wight" or "Carisbrooke" or "Cowes" or "Freshwater" or "Newport" or "Ryde" or 
"Ventnor" or "Isles of Scilly" or "Hugh Town" or "Kent" or "Ashford" or "Canterbury" or 
"Herne Bay" or "Whitstable" or "Dartford" or "Dover" or "Deal" or "Dover" or "Sandwich" 
or "Gravesham" or "Gravesend" or "Maidstone" or "Sevenoaks" or "Edenbridge" or 
"Shepway" or "Folkestone" or "Hythe" or "Lydd" or "New Romney" or "Swale" or 
"Faversham" or "Thanet" or "Broadstairs and St. Peter's" or "Margate" or "Ramsgate" 
or "Tonbridge and Malling" or "Tunbridge Wells" or "Royal Tunbridge Wells" or 
"Kingston upon Hull" or "Lancashire" or "Burnley" or "Chorley" or "Fylde" or "Hyndburn" 
or "Lancaster" or "Pendle" or "Preston" or "Walton-le-Dale" or "Ribble Valley" or 
"Rossendale" or "South Ribble" or "West Lancashire" or "Skelmersdale" or "Wyre" or 
"Leicester" or "Leicestershire" or "Blaby" or "Charnwood" or "Loughborough" or 
"Harborough" or "Market Harborough" or "Hinckley and Bosworth" or "Melton" or "North 
West Leicestershire" or "Oadby and Wigston" or "Lincolnshire" or "Boston" or "East 
Lindsey" or "Lincoln" or "North Kesteven" or "South Kesteven" or "Grantham" or 
"Stamford" or "South Holland" or "Crowland" or "West Lindsey" or "Gainsborough" or 
"Luton" or "Medway" or "Chatham" or "Gillingham" or "Rochester" or "Merseyside" or 
"Knowsley" or "Huyton" or "Liverpool" or "St. Helens" or "Sefton" or "Southport" or 
"Wirral" or "Birkenhead" or "Middlesbrough" or "Milton Keynes" or "Norfolk" or 
"Breckland" or "East Dereham" or "Thetford" or "Broadland" or "Great Yarmouth" or 
"King's Lynn and West Norfolk" or "Castle Rising" or "King's Lynn" or "Sandringham" or 
"North Norfolk" or "Norwich" or "South Norfolk" or "North East Lincolnshire" or 
"Cleethorpes" or "Grimsby" or "North Lincolnshire" or "Scunthorpe" or "North 
Somerset" or "Weston-super-Mare" or "North Yorkshire" or "Craven" or "Hambleton" or 
"Northallerton" or "Harrogate" or "Knaresborough" or "Ripon" or "Richmondshire" or 
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"Richmond" or "Ryedale" or "Malton" or "Scarborough" or "Whitby" or "Selby" or 
"Northamptonshire" or "Corby" or "Daventry" or "East Northamptonshire" or "Oundle" 
or "Kettering" or "Northampton" or "South Northamptonshire" or "Wellingborough" or 
"Northumberland" or "Bamburgh" or "Bedlington" or "Cramlington" or "Hexham" or 
"Morpeth" or "Warkworth" or "Nottingham" or "Nottinghamshire" or "Ashfield" or 
"Bassetlaw" or "Worksop" or "Broxtowe" or "Beeston and Stapleford" or "Gedling" or 
"Mansfield" or "Newark and Sherwood" or "Newark-on-Trent" or "Rushcliffe" or "West 
Bridgford" or "Oxfordshire" or "Cherwell" or "Banbury" or "Bicester" or "Oxford" or 
"South Oxfordshire" or "Henley-on-Thames" or "Vale of White Horse" or "Wantage" or 
"West Oxfordshire" or "Burford" or "Peterborough" or "Plymouth" or "Poole" or 
"Portsmouth" or "Reading" or "Redcar and Cleveland" or "Rutland" or "Uppingham" or 
"Shropshire" or "Bridgnorth" or "Ludlow" or "Much Wenlock" or "Oswestry" or 
"Shrewsbury" or "Stokesay" or "Slough" or "Somerset" or "Mendip" or "Glastonbury" or 
"Wells" or "Sedgemoor" or "Bridgwater" or "Cheddar" or "South Somerset" or 
"Ilchester" or "Langport" or "Taunton Deane" or "Taunton" or "Wellington" or "West 
Somerset" or "Dunster" or "Minehead" or "South Gloucestershire" or "Badminton" or 
"Kingswood" or "South Yorkshire" or "Barnsley" or "Doncaster" or "Adwick le Street" or 
"Rotherham" or "Sheffield" or "Southampton" or "Southend-on-Sea" or "Staffordshire" 
or "Cannock Chase" or "East Staffordshire" or "Burton upon Trent" or "Lichfield" or 
"Newcastle-under-Lyme" or "South Staffordshire" or "Stafford" or "Staffordshire 
Moorlands" or "Tamworth" or "Stockton-on-Tees" or "Stoke-on-Trent" or "Suffolk" or 
"Babergh" or "Sudbury" or "Forest Heath" or "Mildenhall" or "Newmarket" or "Ipswich" 
or "Mid Suffolk" or "St. Edmundsbury" or "Bury St. Edmunds" or "Suffolk Coastal" or 
"Dunwich" or "Felixstowe" or "Woodbridge" or "Waveney" or "Beccles" or "Lowestoft" 
or "Surrey" or "Elmbridge" or "Epsom and Ewell" or "Guildford" or "Mole Valley" or 
"Dorking" or "Reigate and Banstead" or "Runnymede" or "Spelthorne" or "Staines" or 
"Surrey Heath" or "Tandridge" or "Waverley" or "Haslemere" or "Woking" or "Swindon" 
or "Telford and Wrekin" or "Telford" or "Thurrock" or "Tilbury" or "Torbay" or "Brixham" 
or "Tyne and Wear" or "Gateshead" or "Felling" or "Newcastle upon Tyne" or 
"Newburn" or "North Tyneside" or "Wallsend" or "South Tyneside" or "Jarrow" or 
"South Shields" or "Sunderland" or "Washington" or "Warrington" or "Warwickshire" or 
"North Warwickshire" or "Nuneaton and Bedworth" or "Bedworth" or "Rugby" or 
"Stratford-on-Avon" or "Warwick" or "Royal Leamington Spa" or "Warwick" or "West 
Berkshire" or "Newbury" or "West Midlands" or "Birmingham" or "Coventry" or "Dudley" 
or "Sandwell" or "West Bromwich" or "Solihull" or "Walsall" or "Wolverhampton" or 
"West Sussex" or "Adur" or "Shoreham-by-Sea" or "Arun" or "Arundel" or "Bognor 
Regis" or "Chichester" or "Petworth" or "Crawley" or "Horsham" or "Mid Sussex" or 
"East Grinstead" or "Worthing" or "West Yorkshire" or "Bradford" or "Haworth" or 
"Keighley" or "Saltaire" or "Calderdale" or "Halifax" or "Todmorden" or "Kirklees" or 
"Dewsbury" or "Huddersfield" or "Leeds" or "Wakefield" or "Pontefract" or "Wiltshire" or 
"Amesbury" or "Bradford-on-Avon" or "Chippenham" or "Cricklade" or "Devizes" or 
"Malmesbury" or "Marlborough" or "Salisbury" or "Trowbridge" or "Westbury" or 
"Wilton" or "Windsor and Maidenhead" or "Ascot" or "Bray" or "Eton" or "Maidenhead" 
or "Windsor" or "Wokingham" or "Worcestershire" or "Bromsgrove" or "Malvern Hills" or 
"Great Malvern" or "Redditch" or "Worcester" or "Wychavon" or "Broadway" or 
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"Droitwich" or "Evesham" or "Wyre Forest" or "Kidderminster" or "York" or "Antrim and 
Newtownabbey" or "Antrim" or "Newtownabbey" or "Ards and North Down" or 
"Newtownards" or "Bangor" or "Armagh, Banbridge, and Craigavon" or "Armagh" or 
"Banbridge" or "Dromore" or "Craigavon" or "Lurgan" or "Belfast" or "Stormont" or 
"Causeway Coast and Glens" or "Ballycastle" or "Ballymoney" or "Coleraine" or 
"Portrush" or "Limavady" or "Derry and Strabane" or "Londonderry" or "Strabane" or 
"Fermanagh and Omagh" or "Enniskillen" or "Omagh" or "Lisburn and Castlereagh" or 
"Lisburn" or "Mid and East Antrim" or "Ballymena" or "Carrickfergus" or "Larne" or "Mid 
Ulster" or "Cookstown" or "Dungannon" or "Magherafelt" or "Newry, Mourne, and 
Down" or "Downpatrick" or "Kilkeel" or "Newcastle" or "Newry" or "Aberdeen" or 
"Aberdeenshire" or "Banff" or "Braemar" or "Cruden Bay" or "Peterhead" or "St. 
Fergus" or "Angus" or "Arbroath" or "Brechin" or "Forfar" or "Glamis" or "Montrose" or 
"Argyll and Bute" or "Campbeltown" or "Dunoon" or "Inveraray" or "Lochgilphead" or 
"Rothesay" or "Tarbert" or "Clackmannanshire" or "Dumfries and Galloway" or 
"Dumfries" or "Gretna Green" or "Kirkcudbright" or "Lochmaben" or "Whithorn" or 
"Dundee" or "East Ayrshire" or "Cumnock" or "Kilmarnock" or "Mauchline" or "East 
Dunbartonshire" or "Kirkintilloch" or "Milngavie" or "East Lothian" or "Dunbar" or 
"Haddington" or "East Renfrewshire" or "Edinburgh" or "Leith" or "Falkirk" or "Falkirk" 
or "Grangemouth" or "Fife" or "Buckhaven" or "Culross" or "Cupar" or "Dunfermline" or 
"Glenrothes" or "Kirkcaldy" or "Rosyth" or "St. Andrews" or "Glasgow" or "Highland" or 
"Alness" or "Cawdor" or "Cromarty" or "Fort William" or "Invergordon" or "Inverness" or 
"John o'Groats" or "Nigg" or "Thurso" or "Wick" or "Inverclyde" or "Greenock" or 
"Midlothian" or "Dalkeith" or "Moray" or "Elgin" or "Forres" or "Lossiemouth" or "North 
Ayrshire" or "Irvine" or "North Lanarkshire" or "Coatbridge" or "Cumbernauld" or 
"Motherwell and Wishaw" or "Orkney Islands" or "Kirkwall" or "Perth and Kinross" or 
"Dunkeld" or "Kinross" or "Perth" or "Scone" or "Renfrewshire" or "Paisley" or 
"Renfrew" or "Scottish Borders" or "Coldstream" or "Duns" or "Galashiels" or "Hawick" 
or "Jedburgh" or "Kelso" or "Melrose" or "Newtown St. Boswells" or "Peebles" or 
"Selkirk" or "Shetland Islands" or "Lerwick" or "Sullom Voe" or "South Ayrshire" or "Ayr" 
or "Alloway" or "Prestwick" or "South Lanarkshire" or "East Kilbride" or "Hamilton" or 
"Lanark" or "Stirling" or "Balquhidder" or "Bannockburn" or "Callander" or "Stirling" or 
"West Dunbartonshire" or "Clydebank" or "Dumbarton" or "West Lothian" or 
"Linlithgow" or "Livingston" or "Western Isles" or "Stornoway" or "Blaenau Gwent" or 
"Abertillery" or "Ebbw Vale" or "Bridgend" or "Bridgend" or "Porthcawl" or "Caerphilly" 
or "Caerphilly" or "Gelligaer" or "Cardiff" or "Llandaff" or "Carmarthenshire" or 
"Carmarthen" or "Llanelli" or "Ceredigion" or "Aberystwyth" or "Cardigan" or "Conwy" or 
"Colwyn Bay" or "Conwy" or "Llandudno" or "Denbighshire" or "Denbigh" or "Rhyl" or 
"St. Asaph" or "Flintshire" or "Hawarden" or "Holywell" or "Gwynedd" or "Bala" or 
"Bangor" or "Caernarfon" or "Harlech" or "Isle of Anglesey" or "Holyhead" or "Llangefni" 
or "Merthyr Tydfil" or "Monmouthshire" or "Abergavenny" or "Chepstow" or "Monmouth" 
or "Usk" or "Neath Port Talbot" or "Margam" or "Neath" or "Pontardawe" or "Port 
Talbot" or "Newport" or "Caerleon" or "Pembrokeshire" or "Haverfordwest" or "Milford 
Haven" or "Pembroke" or "St. David's" or "Tenby" or "Powys" or "Brecon" or "Builth 
Wells" or "Llandrindod Wells" or "Montgomery" or "Newtown" or "Welshpool" or 
"Rhondda Cynon Taf" or "Aberdare" or "Hirwaun" or "Llantrisant" or "Mountain Ash" or 
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"Pontypridd" or "Swansea" or "Swansea" or "Torfaen" or "Cwmbrân" or "Pontypool" or 
"Vale of Glamorgan" or "Barry" or "Cowbridge" or "Llantwit Major" or "Wrexham" or 
"Wrexham" or "Macmillan Cancer Support" or "Action Cancer" or "Cancer Card" or 
"CancerVoices" or "Maggies Centres" or "Marie Curie" or "National Cancer Institute" or 
"Penny Brohn UK" or "Bristol Cancer Help Centre" or "Cancer Support Scotland" or 
"Tak Tent" or "Tenovus Cancer Care" or "Cancer Focus Northern Ireland" or "Future 
Fertility Programme Oxford" or "HealthTalk"
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