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Abstract

Background: Myalgic encephalomyelitis/chronic fatigue syndrome is a chronic condition, classified by the World
Health Organization as a nervous system disease, impacting around 17 million people worldwide. Presentation
involves persistent fatigue and postexertional malaise (a worsening of symptoms after minimal exertion) and a
wide range of other symptoms. Case definitions have historically varied; postexertional malaise is a core diagnostic
criterion in current definitions. In 2022, a James Lind Alliance Priority Setting Partnership established research
priorities relating to myalgic encephalomyelitis/chronic fatigue syndrome.

Objective(s): We created a map of myalgic encephalomyelitis/chronic fatigue syndrome evidence (2018-23),
showing the volume and key characteristics of recent research in this field. We considered diagnostic criteria and
how current research maps against the James Lind Alliance Priority Setting Partnership research priorities.
Methods: Using a predefined protocol, we conducted a comprehensive search of Cochrane, MEDLINE, EMBASE
and Cumulative Index to Nursing and Allied Health Literature. We included all English-language research studies
published between January 2018 and May 2023. Two reviewers independently applied inclusion criteria with
consensus involving additional reviewers.

Studies including people diagnosed with myalgic encephalomyelitis/chronic fatigue syndrome using any criteria
(including self-report), of any age and in any setting were eligible. Studies with < 10 myalgic encephalomyelitis/
chronic fatigue syndrome participants were excluded.

Data extraction, coding of topics (involving stakeholder consultation) and methodological quality assessment of
systematic reviews (using A MeaSurement Tool to Assess systematic Reviews 2) was conducted independently by
two reviewers, with disagreements resolved by a third reviewer. Studies were presented in an evidence map.
Results: Of the 11,278 identified studies, 742 met the selection criteria, but only 639 provided sufficient data for
inclusion in the evidence map. These reported data from approximately 610,000 people with myalgic encephalo-
myelitis/chronic fatigue syndrome. There were 81 systematic reviews, 72 experimental studies, 423 observational
studies and 63 studies with other designs. Most studies (94%) were from high-income countries. Reporting of
participant details was poor; 16% did not report gender, 74% did not report ethnicity and 81% did not report the
severity of myalgic encephalomyelitis/chronic fatigue syndrome. Forty-four per cent of studies used multiple diagnostic
criteria, 16% did not specify criteria, 24% used a single criterion not requiring postexertional malaise and 10% used
a single criterion requiring postexertional malaise. Most (89%) systematic reviews had a low methodological quality.
Five main topics (37 subtopics) were included in the evidence map. Of the 639 studies; 53% addressed the topic
‘what is the cause?’; 38% ‘what is the problem?’; 26% ‘what can we do about it?’; 15% ‘diagnosis and assessment’;
and 13% other topics, including ‘living with myalgic encephalomyelitis/chronic fatigue syndrome’.
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Discussion: Studies have been presented in an interactive evidence map according to topic, study design, diagnostic
criteria and age. This evidence map should inform decisions about future myalgic encephalomyelitis/chronic fatigue

syndrome research.

Limitations: An evidence map does not summarise what the evidence says. Our evidence map only includes studies
published in 2018 or later and in English language. Inconsistent reporting and use of diagnostic criteria limit the
interpretation of evidence. We assessed the methodological quality of systematic reviews, but not of primary studies.
Conclusions: We have produced an interactive evidence map, summarising myalgic encephalomyelitis/chronic
fatigue syndrome research from 2018 to 2023. This evidence map can inform strategic plans for future research.
We found some, often limited, evidence addressing every James Lind Alliance Priority Setting Partnership priority;
high-quality systematic reviews should inform future studies.

Funding: This article presents independent research funded by the National Institute for Health and Care Research
(NIHR) Evidence Synthesis programme as award number NIHR159926.

A plain language summary of this research article is available on the NIHR Journals Library Website https://doi.

org/10.3310/BTBD8846.

Background

Mpyalgic encephalomyelitis/chronic fatigue syndrome (ME/
CFS) is a chronic disease, classified by the World Health
Organization as a disease of the nervous system,! with
fluctuating symptoms affecting multiple body systems.
ME/CFS is conservatively estimated to affect around
250,000 people in the UK and 17 million people worldwide,
with an estimated minimum prevalence of 0.2% of the UK
population.? ME/CFS is characterised by debilitating fatigue
(physical and/or mental exhaustion) that is worsened by
activity, postexertional malaise (PEM; a disproportionate
worsening or triggering of symptoms following even minor
cognitive, physical, emotional or social exertion) and several
other common symptoms, including pain, unrefreshing
sleep, cognitive impairment, gastrointestinal problems and
orthostatic intolerance (Ol).2-¢

The ME/CFS has a substantial health burden, negatively
impacting the ability to function and the quality of life.”~?
While ME/CFS affects people of all ages and genders, it
disproportionately affects women, and people who are
older are more likely to be more severely affected.’

The ME/CFS remains a poorly understood condition.®
In 2022, key stakeholders, including people living with
ME/CEFS, their families, carers and health professionals,
worked in partnership in a James Lind Alliance Priority
Setting Partnership (JLA PSP) to reach consensus on
the research priorities for ME/CFS.1°*' The resulting
top 10+ research questions comprise a series of broad,
overlapping questions primarily focused on the cause,
diagnosis and treatment of ME/CFS.'°' To support
and encourage future-informed, high-quality, useful
collaborative research and research funding worldwide,
a comprehensive map of existing research evidence (and
evidence gaps) is essential.?

Synthesis of research evidence relating to ME/CFS is
recognised to be challenging due to the use of a wide
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range of diverse case definitions and diagnostic criteria.?
Historically, clinical labels have lacked consistency,
including ME, CFS, CFS/ME, chronic fatigue, fatigue
syndrome and other terms. Further, diagnostic criteria
have varied, leading to inconsistencies in patient
groups within studies. Diagnostic criteria in which PEM
(sometimes referred to as postexertional symptom
exacerbation) is a core component include: Canadian
Consensus  Criteria 2003 (CCC),*® International
Consensus Criteria 2011 (ICC) (this is an update of the
CCCQC),* Institute of Medicine 2015 (IOM)*> and National
Institute for Health and Care Excellence (NICE) 2021.¢
Other diagnostic criteria in which PEM is not a core
component include Oxford'® and Fukuda [Centers for
Disease Control (CDCs)]Y criteria. A comprehensive
map of existing research evidence, including all research
regardless of clinical terms and diagnostic criteria, will
bring together studies that include varied populations of
patients. Consequently, it is essential that the diagnostic
criteria used in studies are central to mapping of
this evidence.

Aim and objectives

We aimed to produce an evidence map. An evidence map
summarises what evidence is available, but it does not
summarise what the evidence says.'®

Objective

Our objective was to produce an evidence map of national
and international research in ME/CFS, considering
diagnostic criteria and showing how current research
maps against key topics covered by the JLA PSP research
priorities.t0?

Review questions

1.  What are the volume (number of studies and par-
ticipants) and key characteristics (including study
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design, population, and focus/topic) of research in
this field?

2.  Which key topics have research evidence that has
(and has not) included participants with different
diagnostic criteria?

3. Which of the JLA PSP research priority topics have/
have not been addressed by research evidence?
Where do evidence gaps remain?

Methods

Study design

Our study was designed to develop an interactive evidence
map that brings together recently published literature
relating to ME/CFS categorised using key topics identified
from the JLA PSP top 10+ research questions.’®! A
detailed study protocol was developed and published
prior to the conduct of this work.? In below text, we
summarise key aspects of our methods; further details,
including justification for key elements, are available in
the protocol.””

Inclusion criteria

We considered studies that included people of any age
who were diagnosed with ME/CFS. Studies were included
based on the study authors’ definition of ME/CFS. This
included studies in which any diagnostic criteria were
used (e.g. CCC, ICC, IOM, NICE 2021, Oxford or Fukuda
criteria) or there was a physician report or patient self-
report of ME/CFS. We also included studies with a mixed
population (i.e. people with a range of different health
conditions) where this specifically included ME/CFS,
and the number of people with ME/CFS were reported
(> 10 people).

We included quantitative and qualitative research studies,
systematic reviews (SRs) and economic evaluations.
We included SRs regardless of the type of evidence
synthesised (i.e. quantitative, qualitative and mixed-
methods) and the type of question addressed (e.g.
epidemiology, intervention effectiveness, diagnostic test
accuracy and patient experiences), if they described a
research process in which literature relevant to a stated
question is identified and brought together (synthesised)
using explicit methods.?°

Exclusion criteria
We excluded studies which:

e included people with fatigue explicitly related to

another health condition (e.g. cancer- or stroke-related
fatigue) or pharmaceutical adverse reactions
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included people with work-/occupation-related

fatigue

included people with another condition [e.g. Gulf War

syndrome, functional somatic disorders, fibromyalgia,

postural orthostatic tachycardia syndrome (POTS),

long coronavirus disease (COVID), Epstein-Barr virus

(EBV) and broad groups of rheumatic disorders or

autoimmune conditions] unless these studies included

an identified subset of people with ME/CFS and met

our inclusion criteria

e involved animals or animal tissue

e were audits, quality improvement projects,
commentaries, opinion pieces and case studies/series
with < 10 participants with ME/CFS

e were not published in the English language.

Identification of studies

Search strategy
The search strategy was developed by an information
specialist. We searched four electronic databases:

e the Cochrane Central Register of Controlled Trials via
Cochrane Register of Studies Online

e MEDLINE (Ovid MEDLINE Epub Ahead of Print,
In-Process and Other Non-Indexed Citations, Ovid
MEDLINE Daily and Ovid MEDLINE)

e EMBASE via Ovid

e Cumulative Index to Nursing and Allied Health
Literature via EBSCO.

Searches were restricted by date, starting from 1 January
2018 to 29 May 2023, and by language to English only.
No filters were used for study type, so all publication
types were retrieved. The MEDLINE search strategy is
included in Appendix 1, which was adapted for other
listed databases.

Management of searching and screening

Results of the search were de-duplicated in EndNote
[Clarivate  Analytics (formerly Thomson Reuters),
Philadelphia, PA, USA] and were uploaded into Covidence
(Covidence systematic review software. In: Veritas Health
Innovation, Melbourne, VIC, Australia). Two reviewers
independently applied selection criteria to titles and
abstracts, deciding if each was an ‘exclude’ or ‘potential
include’. Disagreements between independent reviewers
were discussed by two (different) reviewers who reached
consensus on a decision.

Full texts were obtained for all studies considered as
‘potential includes’. Two reviewers independently applied
inclusion criteria, and consensus was reached through
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discussion between two (different) reviewers for any
papers where there were disagreements. All full-text
papers selected as ‘include’ at this stage were included
in the review. We included at the study level (i.e. when
there were multiple papers reporting the same study, we
grouped these together and counted them as a single
study). Reasons for exclusion were documented.

The results of the search are reported using a Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) flow chart?' that clearly details the
decision processes at each stage of the review.

Data extraction and coding

Within  Covidence, two reviewers independently
extracted and coded the data from the included studies.
Disagreements were resolved through discussion involving
a third reviewer. Data items and codes are reported in
our protocol.”?

Piloting and development

We piloted our coding form with 30 included studies. We
discussed the results of the pilot coding and refined cate-
gories accordingly. Clarification around operationalisation
of the data codes was developed iteratively by discuss-
ing, at weekly meetings, coding queries, uncertainties
and areas where there were commonly disagreements
between independent reviewers. This led to clarifications
around categorisation of the study design, introducing a
flow diagram to aid decisions and limiting reviewers to only
selecting one study design. Details of these changes/clar-
ifications are provided in Report Supplementary Material 1.

Additional coding

Following the dual data extraction and coding within
Covidence, we exported data into Microsoft Excel®
(Microsoft Corporation, Redmond, WA, USA) and applied
a series of pre-planned additional codes. These included:

e Country in which the study was conducted - one
reviewer coded by geographical region and income
using the World Bank Group (World Bank Group,
Washington, DC, USA) database based on the
extracted data relating to the country in which the
study was conducted.

e Topics and subtopics - these were developed using
a pre-planned iterative approach, initially building on
the JLA PSP research priorities and involving rounds
of consultation with stakeholders and development of
codes suitable for all identified studies. Further details
are provided in Report Supplementary Material 2, and
final agreed topics and subtopics, with definitions,
are provided in Appendix 2. Each study was discussed
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by two reviewers who agreed on the topics (and
subtopics) it addressed.

Quality assessment of included studies

As planned, we assessed the risk of bias (ROB) of SRs.
Our justification for this is that knowledge of the quality
of SRs will be central to informing decisions about future
research and to judgement of certainty in the findings
of these SRs. We did not assess the ROB of primary
research studies. Rationale for this is that evidence maps
often do not involve conducting quality appraisals of
studies due to the workload involved. Instead, as
recommended, they are coded and filtered according
to study design. Our justification for this was that, by
capturing the study design, we were able to provide
a sense of the type of work that is currently being
conducted, informing decisions about future SRs and/or
primary research.

Risk of bias of included SRs was assessed using A
MeaSurement Tool to Assess systematic Reviews 2
(AMSTAR?2) (a critical appraisal tool for SRs).?2 Two inde-
pendent reviewers made AMSTAR2 judgements, with
disagreements resolved through discussion. We docu-
mented areas of disagreement and iteratively developed
notes to support consistent responses. We planned, if
necessary, to consult with stakeholders to inform our
decisions, but this was not required. Following completion
of all agreed A MeaSurement Tool to Assess systematic
Reviews (AMSTAR) judgements, we rated our confidence
in the results of each review as high, moderate, low or
critically low confidence, using the approach recom-
mended by Shea (2017).22 We summarised the AMSTAR2
judgements using the Robvis tool [URL: https:/mcguinlu.
shinyapps.io/robvis/ (accessed 20 February 2025)].2°
This was not pre-stated in our protocol; details are pro-
vided in Appendix 3.

These ROB assessments were judgements relating to the
methodological quality of the conduct (and reporting) of
the SRs. We did not assess the quality of evidence within
the review or consider the diagnostic criteria applied by
SR authors when selecting studies for inclusion.

Evidence map

Following discussion with stakeholders about what items
they felt were most important to include, we produced
an interactive evidence map using EPPI-Mapper (EPPI
Centre, London, UK).?* The primary constructs of interest
reflected within the map included:

e topics/subtopics (as columns)
e study designs (as rows)
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e ME/CFS diagnostic criteria used within study (as
filter 1)

e the age of the population included in the study (as
filter 2).

A draft map was initially generated and modified following
written and verbal feedback from stakeholders. This
feedback primarily focused on the topics/subtopics
(see Additional coding) and informed agreed terms and
definitions for study designs (see Appendix 4). Stakeholders
also provided input to the title, background information
and layout of the map.

Synthesis

A brief narrative synthesis summarising the volume (number
and size of studies) and key characteristics (e.g. study
design, country and population) of the research evidence
relating to key areas of ME/CFS (according to the topics
and subtopics) was produced. As planned, this commentary
does not bring together the results of the identified studies.
The narrative also discusses the volume of evidence in rela-
tion to the JLA PSP top 10+ questions, identifying where
there is study evidence and where there are gaps.

Dissemination/knowledge mobilisation

We developed a knowledge mobilisation plan, which we
discussed with our stakeholders and planned to refine
iteratively throughout the course of the project. However,
following consultation with the National Institute for
Health and Care Research (NIHR) and the Department
of Health and Social Care (DHSC) on appropriate
communication strategies, and given the sensitive and
conflicting nature of the topic of this review, it was agreed
that the DHSC would manage all communications of
findings. This would ensure a comprehensive process to
communicate with researchers and research funders.

Patient and public involvement

A NIHR Evidence Synthesis Scotland InitiativE (NESSIE)
patient and public involvement (PPI) co-investigator has
overseen the stakeholder involvement in this review.

Stakeholder Involvement

We included a range of stakeholders in this work,
including people with lived experience of ME/CFS and
people with clinical and research expertise. We followed
national standards and principles,?-%” and we considered
the lessons related to accessibility, which were produced
by the ME/CFS JLA PSP. We formed two Review
Advisory Groups. One group comprised three patient
members of a third-sector ME/CFS Patient Advisory
Group; two representatives from the DHSC ME/CFS
Research Working Group; two scientific/academic
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members involved in ME/CFS research; a third-sector
representative; a NIHR representative research manager;
and our NESSIE PPI co-applicant. The second group
comprised three people with lived experience of ME/CFS.
We sought input that influenced decisions during the
planning stages and during the final synthesis and
writing-up stages of our work. Details of our stakeholder
involvement are provided in  Report Supplementary
Material 3; this includes reporting the involvement of
stakeholders using the Authors and Consumers Together
Impacting on eVidencE framework and Guidance for
Reporting Involvement of Patients and the Public 2
reporting checklist (short form).282°

Equality, diversity and inclusion

We aimed to integrate equality, diversity and inclusion
with our overall PPl and dissemination strategy, while
ensuring we did not overburden minoritised groups.
For this ME/CFS review, we ensured engagement with
relevant third-sector and representative organisations in
the scoping of the review by using established networks
where appropriate. Our Evidence Synthesis Group also
benefited from the inclusion of co-applicants who are
experienced advocates for LGBT+ and disability issues, all
of whom had input in this review.

Results

Results of the search

We screened the titles and abstracts of 11,278 studies
and then considered the full text of 1410 studies. Of
these, 668 studies were excluded. The main reasons
for excluding studies were publication prior to 2018
(n = 249) and wrong study design (n = 137) (see Report
Supplementary Material 4).

We included 742 studies (reported across 851 records;
see Report Supplementary Material 5 for details of studies
with multiple publications). Of these 742 studies, 639 met
our criteria for inclusion in the evidence map.”10.30-666

The PRISMA flow chart given in Figure 1 shows the flow of
studies across the review.

Of the 742 studies, 103 (14%) studies were primarily
focused on another health condition and contained
limited data relating to participants with ME/CFS.
Consequently, we did not complete any further data
extraction relating to these studies. These studies are
listed in Report Supplementary Material 6, with reasons,
and these are not included within the synthesis given
below or in the evidence map. The following section
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FIGURE 1 The PRISMA flow chart.

therefore contains data relating to the remaining
included 639 studies.

Key characteristics of included studies

The 639 included studies contain data relating to
approximately 610,000 people with ME/CFS. Most of these
studies used an observational study design (423/639).
The remaining studies included 81 SRs, 72 experimental
studies of which 29 were randomised controlled trials
(RCTs), and 63 other designs (of which 25 were qualitative
studies). The interactive evidence map (available in Report
Supplementary Material 7) provides greater detail in relation
to the number of studies addressing different research
subtopics. Table 1 summarises numbers of included studies
and participants, with characteristics of included studies
provided in Report Supplementary Material 8.
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Countries in which studies were conducted

Seventy-nine per cent (508/639) of studies were
conducted in a single country. These countries were: USA
(n=120), UK (n=106), Australia (n = 37), Netherlands
(n = 34), Norway (n = 30), Sweden (n = 24), China (n = 23),
Spain (n = 22), Germany (n = 17), Belgium (n = 13), Japan
(n = 13), France (n = 9), Latvia (n = 8), Taiwan (n = 8), New
Zealand (n =7), ltaly (n=6), Republic of Korea (n=6),
Poland (n = 6), Canada (n = 2), Denmark (n = 2), Finland
(n=2), Russian Federation (n=2), and 1 study from
Austria, Bulgaria, India, Islamic Republic of Iran, Ireland,
Israel, Saudi Arabia, South Africa, Switzerland, Turkey and
Ukraine (Figure 2). Nineteen per cent (110/639) were
conducted in more than one country, and 2% (12/639) did
not report the country. For studies conducted in a single
country: 94% (477/508) were from high-income countries,
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5% (28/508) from upper middle-income countries and 1%
(3/508) from lower middle-income countries.

Demographics of participants in studies

Age

Most of the studies only included adults (71%; 453/639),
and 10% (63/639) only included children and young
people. Seven per cent (46/639) included both children
and adults. None of the studies only included older adults.
Age was not reported in 12% of studies (77/639).

Gender/sex

Most studies (74.5%; 476/639) included both men and
women, with nine (1.4%) of these studies also reporting
people identifying as genders other than men or women.
Nine per cent (56/639) included women only, and 0.5%
(3/639) included men only. Gender was not clearly
reported in 16% (104/639) of studies.

Race/ethnicity

Most studies did not report any data relating to race or
ethnicity (77%; 493/639). In 12% (74/639), a large majority
(generally, 95-99%) of the participants were described as
white. Eleven per cent of studies (69/639) provided a more
detailed breakdown of the race or ethnicity of participants.

Diagnosis of myalgic encephalomyelitis/

chronic fatigue syndrome

Sixteen per cent (101/639) of the studies did not state
how ME/CFS was diagnosed for the included participants

ASIA

AFRICA

Indian
Oeasis @RA&M
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Size of bubble reflects number of studies

Microsoft Bing
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or were unclear. Thus, we only have data relating to the
diagnostic criteria for 84% (538/639) of studies. Of these
studies, 56% (300/538) used a single diagnostic criterion,
while 44% (238/538) reported use of more than one
diagnostic criterion (see data given in Table 2). Figure 3
illustrates the combinations of diagnostic criteria reported,
showing that there were 22 different combinations
of multiple diagnostic criteria reported by three or
more studies.

In 3.5% (23/639) of included studies, there was clear
diagnosis information only for some participants.
Thirty-one per cent (199/639) of studies used an ‘other’
diagnostic criteria (either a single diagnostic criterion, or
a combination of ‘other’ criteria). ‘Other’ criteria used by
studies included self-report, health record data and other
published case definitions.

Thirty-seven per cent (234/639) of studies used
diagnostic criteria that included a requirement for PEM.
However, of these, 69% (161/234) also cited diagnosis
criteria that did not have a specific requirement for
PEM, meaning that we can only be confident that PEM
was a criterion for all participants in 11% (73/639)
of studies. For further clarification of the diagnostic
criteria used across studies, detailed appraisal of each
individual study is required, exploring whether studies
reporting multiple criteria are using these in an additive
(e.g. all participants fulfil Fukuda AND IOM criteria) or
alternative (e.g. all participants fulfil Fukuda OR IOM
criteria) approach.

)

NORTH AMERICA

Pacific O Atlan

Ocean ety

SOUTH AMERI

& 2023 TomTom, & 2023 Microsoft Corporation Tarms.

FIGURE 2 Countries in which studies were conducted.
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TABLE 2 Numbers of studies reporting use of one, or multiple, diagnostic criteria

Studies where this is used as:

One of criteria

Diagnosis criteria

Only criterion

CCC (Carruthers 2003)12 170 38
ICC (Carruthers 2011)* 95 13
IOM (IOM 2015)* 47 10
NICE (2021)¢ 2 2
Oxford criteria (Sharpe 1991)% 51 8
Fukuda (CDC)Y 334 148
150 1;48
.§
5
S
2 101
S 97
2 100 77
S
2
;:
.“g’
2 50 44
§ 38
“g
e 21
2 17 16
£ |:| 1513111110986
= 5 5 5 5 4 4 4 4 3 3 3
POy S DDDDDDDDDDDDDDDDDDEEE
CCC2003(170) [ J :
1CC 2011 (95) [ ]
I0M 2015 (47) [ J
NICE 2021 (2)
Oxford 1991 (51) | I | | |
Fukuda 1994 (334) :
Not stated/unclear (124) | | | | | | | :
Other (199)

Volume of studies using combinations of ME/CFS diagnostic criteria

FIGURE 3 Combinations of diagnostic criteria reported by studies. Note: Included diagnostic criteria listed on bottom left of graph; criteria
in bold require PEM; total number of studies using each criteria is in brackets. Dots represent criteria, or combination of criteria; bar graph
illustrates number of studies with each criteria/combination of criteria. Combinations of diagnostic criteria used by < 3 studies are excluded

from this figure (e.g. 170 studies used CCC 2003 criteria; 44 used CCC 2003 in combination with Fukuda 1994).

Severity of myalgic encephalomyelitis/

chronic fatigue syndrome

Most studies (81%; 515/639) did not report the level
of severity of ME/CFS, although often there were
outcome assessments that provided information
on the severity of some symptoms. The remaining
19% (124/639) explicitly reported the level of
severity of ME/CFS. These studies reported including
participants with:
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e mild ME/CFS - in 59/124 (48%) studies

e moderate ME/CFS - in 75/124 (60%) studies

e severe ME/CFS - in 87/124 (70%) studies

e very severe ME/CFS - in 17/124 (14%) studies.

Risk of bias

As planned, we only assessed ROB of the SRs
(h=81) and did not assess ROB of primary studies.
The AMSTAR2 judgements for ROB for each SR are



DOI: 10.3310/BTBD8846

provided in Report Supplementary Material 9, and a
summary of these judgements are provided in Report
Supplementary Material 10. Appendix 5 provides a brief
overview of the included SRs, including a statement
of the overall confidence in each review, based on the
AMSTAR2 ROB judgements. Our overall confidence in
the methodological quality of the SRs was moderate for
9, low for 20 and critically low for 52. These judgements
do not reflect the quality or the diagnostic criteria used
by studies included in these SRs.

Evidence map

The evidence map is available at Report Supplementary
Material 7, with a supporting video to describe how to use
the map at Report Supplementary Material 11 and transcript
of the video at Report Supplementary Material 12.

Topics and subtopics addressed

The interactive evidence map (see Report Supplementary
Material 7) details the topics and subtopics addressed
using studies of different designs and enables the data
to be viewed according to the diagnostic criteria for
ME/CFS and by population age (adult/children and young
people). Appendix 6, Tables 3-8 summarise the total
volume of data for each topic/subtopic, and there is a
brief narrative synthesis for each subtopic in the section
below. References to studies are provided in the evidence
map. Aims of the SRs, and number of studies identified,
are shown in Appendix 5.

Diagnosis and assessment

A total of 99 studies addressed this topic, of which around
48% of studies described using diagnostic criteria in which
PEM was an essential component.

Diagnosis of myalgic encephalomyelitis/chronic
fatigue syndrome

Thirty-eight studies (including 275,432 participants)
addressed this subtopic. These include 4 SRs (confidence
in results: low for two; critically low for two), 27
observational studies and 7 studies using other designs (all
of which involved analysis of data sets); most participants
(266,444) came from a single study.>®’

Biomarkers for diagnosis
Fifteen studies (including 1022 participants) addressed
this subtopic; all of these were observational studies.

Distinguishing different kinds of myalgic
encephalomyelitis/chronic fatigue syndrome

Thirty-six studies (including 7981 participants) addressed
this subtopic. These include 34 observational studies and
2 studies using other designs (both of which involved an
analysis of the data sets).
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Diagnosis of postexertional malaise

Fourteen studies (including 3699 participants) addressed
this subtopic. This includes 3 SRs (confidence in results:
low for 1; critically low for 2), 10 observational studies and
1 qualitative study.

Assessment of myalgic encephalomyelitis/chronic
fatigue syndrome symptoms

Forty-one studies (including 7098 participants) addressed
this subtopic. This includes 34 observational studies and 7
studies using other designs (3 qualitative, 1 mixed-method
and 3 involving analyses of data sets).

Other (diagnosis)

Six studies (including 20,711 participants) addressed this
subtopic. This includes four observational studies and two
studies using other designs (one qualitative, one mixed-
methods). One large mixed-method study contributed
most participants.*4°

What is the problem?

A total of 246 studies addressed this topic, of which
around 36% of studies described using diagnostic criteria
in which PEM was an essential component.

Signs and symptoms

Eight SRs and 127 studies (including 31,628 participants)
addressed this subtopic. Primary studies were mainly
observational studies (n = 109). Five of the studies using
other designs were analyses of data sets, while two were
studies that integrated more than one study design.
Confidence in results of SRs was moderate for one,
low for three and critically low for four. The moderate-
confidence review synthesised the results of 63 papers
that reported results of neuroimaging to investigate
brain abnormalities in ME/CFS.>*? Study findings were
brought together within a narrative synthesis, with a
number of consistent findings across studies identified.
Most of the included studies (54/63) used the Fukuda
diagnostic criteria.

Course of myalgic encephalomyelitis/chronic fatigue
syndrome over time

One review (critically low confidence) and 24 primary
studies (including 3300 participants) addressed this
subtopic. We only identified 13 cohort studies (with 2447
participants), demonstrating that there is limited research
evidence that explores the course of ME/CFS over time.

Comparison with symptoms (and diagnosis) of other
conditions

Five reviews (all critically low confidence) and 93 primary
studies (including 311,379 participants) addressed this
subtopic. Most studies (85 studies, 277,175 participants)
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were observational; most participants (266,444) came from
a single study,*®” which compared data from people with a
diagnosis of ME or CFS with people diagnosed with lupus
and multiple sclerosis. Other conditions compared with
ME/CFS within two or more studies included fibromyalgia,
long COVID, asthma, Q-fever syndrome, major depressive
disorders, Gulf War illness, cancer-related fatigue, herpes
viruses and irritable bowel syndrome.

Prevalence

Three SRs and 16 primary studies (including 338,015
participants) addressed this subtopic. Most participants
(266,444) came from the same single study as cited
above.’®” Confidence in results of SRs was moderate for
one and critically low for two. The moderate-confidence
review examined the prevalence of ME/CFS across
Europe; only three relevant studies were identified, two of
which used the Fukuda diagnostic criteria and one which
used both Fukuda and CCC 2003 criteria.*??

What is the cause?

A total of 339 studies addressed this topic, of which
around 44% of studies described using diagnostic criteria
in which PEM was an essential component.

General/multiple risk factors

Four SRs and 30 studies (including 17,922 participants)
addressed this subtopic. The majority (26/30) of studies
had an observational design. Confidence in results of SRs
was low for one and critically low for three. One of these
reviews was a scoping review that aimed to identify studies
which explored potential causal factors of ME/CFS; 1161
primary studies, published between January 1979 and
June 2019, were identified.

Biological mechanisms of postexertional malaise

Two SRs and 6 studies (including 591 participants)
addressed this subtopic. This included a very small trial (11
people with ME/CFS) that investigated different protocols
relating to vascular changes after maximum-intensity
aerobic exercise and five small observational studies.
Confidence in results of SRs was critically low. One of
these reviews identified 36 studies (2270 participants) that
assessed heart rate responses during cardiopulmonary
testing, indicating that there is a body of earlier research
addressing this topic.

Behavioural/lifestyle risk factors

Four SRs and 15 observational studies (including 5302
participants) addressed this subtopic. Confidence in
results of SRs was moderate for one and low or critically
low for three. The moderate-confidence review was
primarily focused on ‘medically unexplained symptoms’
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and included 12 studies with people with ‘chronic fatigue
syndrome’, but it did not specify how this was diagnosed.*’”

Physiological risk factors (general/other)

Seven SRs (all critically low confidence) and 56 studies
(including 6526 participants) addressed this subtopic.
Studies were mainly observational (54/56), and more than
half focused on the investigation of biospecimens.

Physiological risk factors: immune system

Twelve SRs (2 low and 10 critically low confidence) and
105 studies (including 15,285 participants) addressed this
subtopic. Over three-quarters (81/105) of the studies
focused on the investigation of features relating to
biospecimens collected from people with ME/CFS.

Physiological risk factors: mitochondrial dysfunction/
oxygen

Six SRs (1 low and 5 critically low confidence) and 25
studies (including 1402 participants) addressed this
subtopic. The majority of the studies (21/25) focused on
the investigation of biospecimens.

Physiological risk factors: nervous system function

Six SRs and 44 studies (including 1889 participants)
addressed this subtopic. Most studies (30/44) were case-
control studies. Confidence in the results of SRs was
moderate for one, low for two and critically low for three.
The moderate-confidence review addressed the need for
a better-informed hypothesis around ME/CFS aetiology,
including 63 studies with neuroimaging®'? (see also Signs
and symptoms).

Demographic risk factors

One SR (low-confidence) and 14 studies (including 4618
participants) addressed this subtopic. A wide range of risk
factors were investigated within the observational studies.

Environmental risk factors

One SR (low-confidence) and nine studies (including
1273 participants) addressed this subtopic. Risk factors
investigated by observational studies included exposure
to disinfectants, dampness and mould, social support,
workplace and history of physical trauma.

Genetic risk factors

Three SRs (all critically low-confidence) and 44 studies
(including 43,176 participants) addressed this subtopic.
Almost all studies were observational, with most (39/44)
focusing on the investigation of biospecimens. One study
contributed 31,578 of the participants; this was a data
linkage study, exploring family genetic risk scores in a
Swedish population.®
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Comorbidities

Five SRs and 49 studies (including 35,872 participants)
addressed this subtopic. Most studies (47/49) were
observational and included some large case-control
studies. Examples of comorbidities investigated included
arthritis, burns injuries, cancer, depression, dry eye
syndrome, fibromyalgia, hypermobility, inflammatory
bowel disease, long COVID, Lyme disease, multiple
sclerosis, peptic ulcer disease, POTS, psoriasis, psychiatric
disorders, sleep disorders, Tarlov cysts and tuberculosis.
Confidence in the results of SRs was moderate for one,
low for one and critically low for three. The moderate-
confidence review, which has also been categorised and
described under Behavioural/lifestyle risk factors, focused
on medically unexplained symptoms and did not report
the diagnostic criteria used by the 12 studies focused on
‘chronic fatigue syndrome’4”

What can we do about it?

A total of 164 studies addressed this topic, of which
around 24% of studies described using diagnostic criteria
in which PEM was an essential component.

Treatment/management (general/mixed)

Six SRs and 11 studies (including 14,536 participants)
addressed this subtopic. We found no experimental studies
(but, given the broad nature of this subtopic, we were
unlikely to categorise experimental studies). Confidence
in the results of SRs was low for four and critically low
for two.

Energy management

Three SRs and 11 studies (included 2340 participants)
addressed this subtopic. This included two small, pilot/
feasibility RCTs, which both investigated cognitive
behaviour therapy and/or graded exercise therapy (GET)
for young people with ME/CFS. Confidence in the results
of SRs was low for 2 and critically low for 1 review; SRs
contained between 8 and 18 studies, demonstrating a
body of earlier research.

Physical function management

Four SRs and 11 studies (including 640 participants)
addressed this subtopic. This included three very small
RCTs, investigating exercise interventions. Confidence in
the results of SRs was low for 2 and critically low for 2;
SRs comprised between 4 and 18 studies, demonstrating
some earlier research.

Orthostatic intolerance management

One RCT (including 16 participants) investigated the use
of compression stockings to improve cardiac outcomes in
people with ME/CFS to manage Ol.

12
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Pain management
We found no studies addressing this subtopic.

Diet and supplements

Four SRs and 16 studies (including 899 participants)
addressed this subtopic. This included four small RCTs,
investigating (1) oral coenzyme Q10 and a reduced form
of nicotinamide adenine dinucleotide, (2) ginseng, (3)
hydrogen-enriched water and (4) probiotics. Confidence in
results of SRs was low for one and critically low for three.
There were nine studies included in a SR that focused
on mitochondrial-targeting nutraceuticals, while SRs
investigating probiotics and ginseng each only found two
relevant studies.

Psychological management

Seven SRs and 22 studies (including 7640 participants)
addressed this subtopic. This includes seven RCTs,
investigating  cognitive-behavioural therapy (CBT),
stress-management, alternative and psycho-spiritual
interventions. There was moderate confidence in the
results of three SRs (and low in two and critically low
in two other reviews). One moderate-confidence SR
synthesised 15 studies that investigated either CBT or
GET.?”® None of the 15 included studies used diagnostic
criteria in which PEM was an essential criterion. Another
moderate-confidence SR also investigated CBT, but it
included a broader group of participants (12 studies which
included people with ‘chronic fatigue syndrome’, but with
no diagnostic criteria specified).*”” The third moderate-
confidence SR included 12 studies that investigated the
use of mind-body interventions (MBIs);**? and only 4 of the
12 included studies used diagnostic criteria requiring PEM.

Pharmacological treatments (general/other)

Six SRs and 24 studies (including 1866 participants)
addressed this subtopic. There was moderate confidence
in the results of one SR (and low in two and critically low
in three other reviews). The moderate-confidence SR
included 84 RCTs, which explored 69 kinds of Chinese
herbal medicine (CHM).¢¢2 The review authors included
studies that used a range of different diagnostic criteria
and did not present information relating to this for
individual studies.

Non-pharmacological treatments (general/other)

Three SRs and five studies (including 1335 participants)
addressed this subtopic. There was moderate confidence
in the results of one SR (and low in two reviews). The
moderate-confidence SR included 21 studies that
investigated a range of medicinal herbs (including
Angelicae Gigantis Radix, Ginseng Radix, Glycyrrhizae
Radix, Atractylodis Rhizoma Alba, Bupleuri Radix and
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Astragali Radix) for patients with idiopathic chronic fatigue;
19 of the studies included participants diagnosed with
CFS using the Fukuda criteria, 1 included participants with
fatigue of no identifiable cause for at least 6 months and 1
included participants diagnosed with neurasthenia.?*?

Complementary/alternative therapies

Eight SRs and eight RCTs (including 809 participants)
addressed this subtopic. There was moderate confidence
in the results of three SRs (and low in four and critically
low in one other review). The moderate-confidence SRs
addressed the use of MBIs (12 studies; of which 4 used
diagnostic criteria requiring PEM),3* CHMs (84 studies
with a range of diagnostic criteria, not presented for
individual studies in the review)®? and acupuncture (an
overview of 10 SRs, which include a total of 30 studies,
with no specified diagnosis criteria for inclusion within
the overview).>*

Organisation of care and support

Five SRs (1 judged as low confidence; 4 as critically low
confidence) and 32 studies (including 28,123 participants)
addressed this subtopic. One of the two RCTs investigated
the Lightening Process in addition to specialist medical
care for young people, while the other investigated an
internet-based specialist treatment, also for young people.
Most of the participants (20,140) were accounted for by a
single mixed-methods study, which collected and explored
primary care data in Australia.

Specific treatments

The evidence map aimed to bring studies together according
to the broad topics they addressed. However, stakeholders
requested that evidence relating to two specific treatments
was brought together within the evidence map. These were
GETs, for which four SRs and four studies (including 4084
participants) were identified, and the Lightening process, for
which one RCT (including 100 participants) was identified.
It was noted in the definitions of these subtopics that NICE
(2021) recommends that these treatments are not offered
(see Appendix 2).6

Other

A total of 83 studies addressed this topic, of which around
19% of studies described using diagnostic criteria in which
PEM was an essential component.

Living with myalgic encephalomyelitis/chronic fatigue
syndrome

Six SRs (one low confidence, five critically low) and 63
studies (including 34,201 participants) addressed this
subtopic. Primary studies were mainly surveys (cross-
sectional studies) (n = 25) and qualitative studies (n = 22),
focusing on experiences of people with ME/CFS.

This article should be referenced as follows:

Todhunter-Brown A, Campbell P, Broderick C, Cowie J, Davis B, Fenton C, et al. Recent research in myalgic encephalomyelitis/chronic fatigue syndrome: an evidence map [published online

ahead of print March 26 2025]. Health Technol Assess 2025. https://doi.org/10.3310/BTBD8846

Health Technology Assessment 2025

Economics/cost

Two SRs and 8 studies (including 267,182 participants)
addressed the economic and cost implications of living
with ME/CFS. Most of the data come from a single large
cohort study (266,444 participants); this US study, which
has been described under subtopics relating to diagnosis,
comparison with other conditions and prevalence, also
explored the costs of ME/CFS using large-scale medical
claims data.>® Confidence in results of SRs was moderate
for one and low for one. The moderate-confidence review
explored the cost-effectiveness of interventions for a
range of conditions; eight of the included studies focused
on ME/CFS, but the diagnostic criteria used in these
studies are not reported.é*°

Other

Three studies (including 2945 participants) were classified
as ‘other’ as their topics did not fit well into our topics
and subtopics. One of these papers was the report of the
JLA priority setting project, one was related to antibody
responses in both ME/CFS and coronavirus disease
discovered in 2019 (COVID-19) and one explored biases
relating to the use of patient-reported outcome measures
within research studies.

Discussion

Summary of findings

We found 742 studies published from 2018 onwards
which relate to ME/CFS; 103 were focused on other
topics and were judged not to contain data specific to
people with ME/CFS. Therefore, 639 studies have been
published in the last 5 years, which provide research
data about ME/CFS. These studies are referenced within
an interactive evidence map (see Report Supplementary
Material 7) that reflects the volume of studies, study design
and the focus/topic of each study. This evidence map can
be explored with reference to the reported diagnostic
criteria and age of participants included in the study.

Two-thirds of these studies have an observational research
design; given the prioritisation of research questions
relating to the mechanism of ME/CFS, the large proportion
of observational study designs seems appropriate to
addressing known priorities. We found 81 SRs, but our
confidence in the results were low or critically low for 72
of these, leaving only 9 reviews in which we had moderate
confidence in the results. The lack of high-quality SRs in
this field, given the large numbers of primary studies, is a
key limitation. Common methodological limitations of SRs,
contributing to the downgrading of judgements, included
the lack of an a priori protocol, insufficient details relating
to search strategy, lack of dual data extraction, failure to
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detail excluded studies and insufficient consideration of
bias and heterogeneity when interpreting findings.

The use of, and reporting of, diagnostic criteria for ME/CFS
within these studies varied enormously, and the lack of
consistency provides challenges to the synthesis and
interpretation of evidence in this field. Nineteen per cent
of studies did not state how ME/CFS was diagnosed, and
many studies reported use of multiple diagnostic criteria,
leaving few studies (11%) in which it was clear that PEM
was an essential component of diagnosis. The lack of
clarity and complexities around the use of multiple criteria
limit the generalisability of study data. Many studies failed
to report basic participant details such as age, gender,
ethnicity and severity of ME/CFS.

Future research: are the James Lind Alliance

Priority Setting Partnership research priority

topics addressed by research studies?

Our evidence map demonstrates that there are studies
which are relevant to all of the JLA top 10+ research
questions.’®'t Report Supplementary Material 13 contains
a narrative summary of the volume and nature of evidence
addressing each of the top 10+ questions, and this is
further summarised here:

e Priority 1 (biological mechanisms and management
of PEM): Compared to other priorities, there are
relatively few studies addressing this priority. We
found no robust SR. The studies addressing PEM
appear to be small and varied in study design, and it is
unlikely that these will support definitive conclusions
relating to the cause or optimal management of PEM.
A future comprehensive and methodologically robust
SR of the existing studies may identify mechanisms
and interventions which merit further investigation
within primary research studies.

e Priority 2 (potential drug treatments): While we
identified 164 studies which focused on treatment
and management of ME/CFS, only 24 investigated
pharmacological interventions; there may be evidence
within these which can inform future developments
and studies relating to drug treatments.

e Priority 3 (diagnosis): The evidence base is currently
substantially limited by inconsistencies and variations
in diagnostic criteria and terminology. Gaining
international consensus over diagnostic criteria is
arguably a fundamental and urgent step prior to
further research relating to diagnostic testing.

e Priorities 4, 6, 7, 8, 10 (physiological and genetic
risk factors): There are hundreds of studies which, if
brought together in a systematic and robust manner
to address specific questions, could provide important
insight into these priorities.
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e Priority 5 (different kinds of ME/CFS): We identified
36 studies, but no SR which synthesised studies,
relating to different kinds of ME/CFS; the absence
of a comprehensive, robust SR of these studies
is a key gap. Our data suggest that two SRs may
be beneficial, one synthesising studies focused
on distinguishing different kinds of ME/CFS and
another exploring recovery over time. However, we
did find that there is limited research evidence (only
13 cohort studies) exploring the course of ME/CFS
over time.

e Priority 9 (severity): This priority asks a very broad
question and may be better addressed through
more focused questions which investigate specific
potential risk factors for severity. To ensure that
the evidence base can answer questions relating
to severity, it is important that future primary
studies and SRs consider the severity of ME/CFS
and record and report this in a standardised and
transparent manner.

Lessons learned

The volume and nature of research studies relating to
ME/CFS have been summarised within an interactive
evidence map (see Report Supplementary Material 7). This
can be used to inform decisions relating to further research
to address priority questions relating to ME/CFS. During
the synthesis of this evidence, we made the following key
observations relating to research in this field.

Use and reporting of diagnostic criteria are
inconsistent

At the protocol stage, the importance of identifying the
diagnostic criteria used was identified. Rather than study
authors selecting and using one single set of criteria, we
found it was common for studies to refer to the use of
multiple different diagnostic criteria; these might be
presented as ‘alternatives’ (i.e. participants included in the
study must meet one of two or more published criteria);
or ‘additives’ (i.e. participants included in the study must
meet all of two or more published criteria); or may be used
in combination (e.g. one diagnostic criterion is used to
screen potential participants, and another for confirming
inclusion). This is problematic in terms of being able to
synthesise, sensibly combine and interpret evidence from
different studies.

The nature and design of many studies mean that often
participants either self-report that they have ME/CFS
or have had a clinical diagnosis of ME/CFS. While this
is often a pragmatic and arguably appropriate approach,
the known variations in use of diagnostic criteria have
the potential to substantially reduce confidence in the
findings of these studies.
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International agreement and use of shared terminology
and clarity around the best practice for use and reporting
of diagnostic criteria within clinical practice and research
would be beneficial. This would require international
consensus among people with ME/CFS, clinicians and
researchers and active knowledge mobilisation to ensure
widespread implementation.

Many studies address questions which are

not top priorities for research

We identified 246 studies that explored the aspects of
‘what is the problem’; most of these studies focused on
reporting signs and symptoms and comparing symptoms
of people with ME/CFS with other health conditions.
Only 24 of these studies potentially addressed an aspect
of the JLA priority question relating to whether different
types of ME/CFS have different chances of recovery, and
we think it is unlikely that many (or any) provide sufficient
data that are directly relevant to this question. Within
the 164 studies focused on treatment and management
of ME/CFS, a considerable proportion explore the
effectiveness of psychological therapies; the JLA top
research priorities do not identify this as a research
priority. Further, 63 studies have been published since
2018, which were focused primarily on the experience and
impact of living with ME/CFS; a topic which is not directly
reflected in the JLA top priorities, although the identified
studies could potentially contain relevant data (e.g. could
inform acceptability of treatment or indicate potential
risk factors). Thus, considerable time and resource were
spent by researchers for conducting and reporting studies
that do not address what matters most to people living
with ME/CFS. Researchers and funders should ensure
that future research addresses topics that are of greatest
priority to people living with ME/CFS.

Poor reporting of basic demographic

information is common

Sixteen per cent (103/639) of studies did not report the
gender of participants, 12% (77/639) did not report age,
77% (493/639) did not report race/ethnicity and 81%
(515/639) did not explicitly report the severity of ME/CFS.
This lack of reporting of basic participant demographic
information poses a key barrier to the interpretation
of evidence. International consensus agreement on a
minimum set of variables for reporting characteristics of
participants with ME/CFS would be beneficial.

High-quality systematic reviews addressing

specific questions are required

Over 10% of the studies (81/639) were SRs; however, we
only had moderate confidence in the results of 9 of these.
The lack of high-quality SRs in this field, given the large
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numbers of primary studies, is a key limitation. While we
judged 72 SRs to have low or critically low quality, it is
important to note that we applied a very broad definition
of SR and then assessed all reviews with the same tool.
Some of the included reviews did not aim to provide a
comprehensive or methodologically robust summary of
evidence that addressed specific and focused questions
but rather were designed as narrative discussions or had
broad objectives.

Comparison with other published myalgic
encephalomyelitis/chronic fatigue syndrome
research priorities

In May 2024 (after the date of our work),

National Institutes of Health (NIH), led by the National
Institute of Neurological Disorders and Stroke (NINDS),
developed the Research Roadmap for ME/CFS to
identify the highest priorities for research with emphasis
on research that will lead to clinical treatment trials.%¢”

Through a series of meetings, involving people with lived
experience of ME/CFS, a long list of ‘critical priorities
for research’ were agreed on eight pre-determined
topics relevant to ME/CFS (with a total of 254 individual
priorities). This list is, arguably, of a similar nature to the
original long list of questions generated for the JLA PSP.
Our evidence map will be helpful for informing the next
steps to address these critical priorities. In addition, the
NIH report identified a series of ‘overarching themes’
important for future research in this field. These relate to
collaboration, innovation, urgency, biobanks, individual-
centred care, precision medicine and clinical trials (p.
20).667

Limitations

We have produced an evidence map. This summarises
what evidence is available and does not summarise what
the evidence says. Key limitations relating to this evidence
map are:

e Only studies published in 2018 and after are included.
The map therefore shows what research has been
conducted in the last 5 years, but not prior to this. The
inclusion of SRs has provided some insight into the
volume of evidence published prior to 2018.

e We applied the data limitation based on year of
publication. Some studies will have had relevant
reports both pre- and post-2018. We will not have
identified and included the reports published prior
to 2018.

e We only included studies published in the English
language.
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e We aimed to identify where there were multiple
publications relating to the same study and to merge
these together. While we have identified many of
these, it was done in an ad hoc manner (during the
process of screening and data extraction), and we
have not identified them all. Consequently, there will
be some double-counting of participants.

e Studies have been categorised to all relevant
subtopics. This means that some studies appear
multiple times within the map. However, studies are
only categorised to one study design.

e Observational studies that had a focus on the
exploration of biospecimens were grouped together,
and no further attempt to detail the study design was
conducted. This means that we have not captured
whether these studies are, for example, case-control
or cohort studies. This categorisation was a pragmatic
decision based on the large volume of studies of this
nature and the inconsistencies in terms used by study
authors to describe the methodological approach.

e Categorisation of studies to subtopics was sometimes
challenging, and our team did not have clinical
expertise relating to the ME/CFS. Challenges
were faced in relation to studies that reported and
discussed risk factors and/or potential risk factors.
There were also difficulties in determining whether
studies investigating disease-triggering viruses
(e.g. COVID-19 and EBV) should be categorised
within subtopics relating to comorbidities or risk
factors. Distinguishing between the demographic,
behavioural/lifestyle and environmental risk factors
was also difficult at times. We attempted to minimise
errors by having two team members working in pairs
to categorise subtopics and to ensure consistency
by having one team member who contributed to
categorisation of all studies. Where there was
uncertainty, we erred on ‘over’categorisation, ensuring
that studies will be identified in all potentially relevant
subtopics. This may mean that, with further scrutiny,
some studies are found not to be directly relevant to
all subtopics under which they are categorised.

e The use of and reporting of diagnostic criteria used
by studies were inconsistent. Many studies reported
the use of multiple different criteria, possibly as
alternatives or in combination. While our evidence
map enables data to be filtered according to the
diagnostic criteria used in the study, the complexity
of different ways of using and reporting these
limits our confidence in these data. Thus, these
data are indicative and should not be interpreted
as an accurate representation of criteria use in
individual studies.

e Extracting and categorising information relating to
participant characteristics (age, gender, race/ethnicity
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and severity) were challenging, with information being
reported in a variety of formats and often missing. We
attempted to minimise errors by having two people
independently extract and categorise data from all
studies, with consensus on disagreements reached by
involving a third person.

e The quality of the primary studies has not been
appraised. This is standard in evidence maps.

o While the quality of SRs was appraised using the
AMSTAR2 tool, there are limitations relating to the
use of one tool to assess a variety of different types
of reviews. In particular, this is limited by the fact that
we included a broad range of reviews, including some
of which were arguably not designed and presented
as ‘systematic reviews’. Consequently, many received
judgements of low and critically low confidence,
indicating problems with quality. However, arguably,
one of the problems was that we included narrative-
style literature reviews that do not report methods in
a way which meets the AMSTARZ2 criteria.

e While the quality of SRs was appraised, we did not
assess the quality of the evidence within the reviews.
It is possible therefore that a ‘moderate-confidence’
SR could contain primary studies which are not able
to support a confident conclusion (e.g. a moderate-
confidence review could contain low numbers of
primary studies, primary studies with low numbers of
participants, heterogeneous studies or studies which
have methodological flaws).

e We made a number of changes to our pre-stated
protocol (see Appendix 7).

Team reflexivity/positionality statement

The authors have varied professional and academic
backgrounds, but they neither conducted research relating
to ME/CFS nor published any eligible studies, resulting
in a low ROB in the conduct of this evidence map. The
authors kept a reflexive stance throughout the creation of
this map and had no preconceptions of what the review
findings would be. The review process and progress were
frequently assessed and discussed between authors and
stakeholders with collaborative and documented decision-
making (see Report Supplementary Material 3). No conflicts
of interests were declared.

Conclusions

We have produced an interactive evidence map (see
Report Supplementary Material 7) summarising the topics
addressed by research studies published in 2018 onwards.
This includes 639 studies. Consideration of the volume
of evidence addressing these research priorities can help
inform decisions relating to future research. This evidence
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map can inform strategic plans for future, focused, SRs
that will bring together the results of studies which have
not previously been robustly synthesised. These in turn
will be able to inform plans for priority primary studies.

Evidence relating to ME/CFS is seriously hindered by
challenges and inconsistencies relating to the use of and
reporting of diagnostic criteria. International agreement
and use of shared terminology and clarity around the best
practice for use and reporting of diagnostic criteria within
clinical practice and research would be beneficial. The data
relating to diagnostic criteria within our map are limited by
the information available within studies.

It is important to consider research waste in this field. Our
evidence map identifies that there have been many studies
in the last 5 years which do not address top priorities and
that many studies are limited by the poor reporting of
basic demographic information. Future studies should be
informed by identified research priorities and by syntheses
of previous studies.

The ME/CFS JLA PSP jdentified the shared research
priorities of people living with ME/CFS, their families,
carers and health professionals; we have mapped recent
research evidence to these research priorities. We found
studies addressing all JLA PSP research priorities, but we
found large variations in the volume, nature and quality of
research addressing different topics. Details of all research
studies addressing different topics and subtopics can be
easily downloaded from our evidence map, making this
information accessible to people making decisions about
future research. This should support efficient planning and
development of useful, relevant research studies. This may
progress the understanding of the mechanisms of, and
effective treatments for, ME/CFS. We strongly believe
that itis essential for people making decisions about future
research in this field to work collaboratively, building on
the findings brought together within this evidence map, to
work towards the ultimate goal of improving the lives of
people with ME/CFS.
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Appendix 1 MEDLINE search strategy

NV oONONULTDAWN -
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exp Fatigue Syndrome, Chronic/
Asthenia/

Neurasthenia/

akureyri disease.ti,ab.

Akuteyri disease.ti,ab.

atypical poliomyelitis.ti,ab.

benign myalgic encephalomyelitis.ti,ab.

CFIDS.ti,ab.

chronic fatigue*.ti,ab.

(chronic adj5 mononucleos®).ti,ab.
epidemic neuromyasthenia.ti,ab.
fatigue syndrom*.ti,ab.

myalgic encephalomyelit*.ti,ab.
neurasthenic neuroses.ti,ab.
neurasthenic syndrome*.ti,ab.
neurataxia.ti,ab.
neuroasthenia.ti,ab.
(neuromuscular adjé fatigue).ti,ab.
(perspective adj5 asthenia).ti,ab.

post infectious encephalomyelitis.ti,ab.

postviral fatigue syndrome*.ti,ab.
PVFS.ti,ab.

royal free disease*.ti,ab.

“Neuro Inflammatory and Oxidative
fatigue”.ti,ab.

NIOF.ti,ab.

Post exertion.ti,ab.
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27 Post exertional.ti,ab.

28 PEM.ti,ab.

29 Systemic Exertion Intolerance Disease.ti,ab.

30 ME CFS.ti,ab.

31 or/1-30

32 exp animals/ not humans.sh.

33 31not32

34 limit 33 to english language

35 (2018* or 2019* or 2020* or 2021* or 2022* or
2023%).ed.

36 34 and 35

Note: Search strategy lines 2-7, 9-11 and 14-19 are
terms commonly associated with outdated views of
ME/CFS. These terms have been included in order to
ensure that a comprehensive map of evidence in this field
is produced. The protocol for this evidence map recognises
the importance of using up-to-date, accepted, diagnostic
criteria for ME/CFS, and the diagnostic criteria used in
studies will be central to the evidence maps produced.
The primary output is an evidence map which is limited
to studies in which PEM was a key component of the
diagnostic criteria adopted during the study (i.e. CCC, ICC,
IOM or NICE 2021 criteria). The identification of studies
of populations which authors describe as people with
ME/CFS, but which use outdated diagnostic criteria, could
play an important role in highlighting gaps/limitations in
the current evidence base. This comprehensive search
strategy was designed to ensure that we identified
these studies.
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Appendix 2 Final topics and subtopics

Diagnosis and
assessment

What is the
problem?
(Descriptive
epidemiology:
what, who,
where, when)

Subtopic

Diagnosis of ME/CFS

Biomarkers for diagnosis

Distinguishing different kinds
of ME/CFS

Diagnosis of PEM

Assessment of ME/CFS
symptom

Other (diagnosis)

Signs and symptoms

Description (as used in evidence map)

Studies focused on the development or testing of a diagnostic
test for ME/CFS. Includes studies developing, investigating or
evaluating diagnosis assessment criteria/tools/questionnaires.
Includes studies comparing different diagnostic criteria

Studies which specifically test whether a biomarker can
predict a ME/CFS diagnosis (NOT studies that are exploring
potential biomarkers, but do not specifically test use as

a diagnostic tool). Includes studies which have explored
sensitivity and/or specificity of biomarkers as diagnostic tests

Studies developing and exploring criteria to distinguish
different kinds, variants or severities, of ME/CFS

For example, studies which explore possible symptoms

or biomarkers to identify and/or group together people

with similar presentations of ME/CFS, or similar triggers to
ME/CFS. Includes studies investigating different types of PEM
response

Studies specifically focused on the diagnosis and testing of
PEM. For example, this may include studies exploring the use
of CPET as a diagnostic tool

Studies focused on development, evaluation or testing of

a test or tool to assess a specific ME/CFS symptom and/or
severity of a symptom

Includes studies focused on selection of assessment tools;
for example, development of a core outcome set for clinical
practice or research. Includes studies exploring methods of
assessment of impact of living with ME/CFS

Other studies with a focus on diagnosis which do not fit into
the above subtopics

Studies reporting signs and symptoms of ME/CFS or
prevalence of symptoms (without any treatment/intervention).

These may include (but not be limited to) symptoms relating to:

e exertion intolerance/PEM
e fatigue (physical and cognitive)

e sleep

e pain

e circulatory system/cardiovascular system/respiratory
system

e digestive system

e brain/central nervous system function (including neuro-
psychology, emotion, etc.)

e musculoskeletal system

Link to JLA top 10+ questions!®!!

P3 Priority 3: How can an accurate and

reliable diagnostic test be developed for ME/

CFs?

P5a Priority 5: Are there different types of
ME/CFS linked to different causes and how
severe it becomes?

P5b: Do different types of ME/CFS need
different treatments or
P5c have different chances of recovery?

Link to NICE (2021)¢ recommendations
for research

1. Diagnostic tests. What diagnostic
tests are clinically effective and
cost-effective in people with suspected
ME (or encephalopathy)/CFS (ME/CFS)?
3. Diagnostic criteria. In people with
suspected ME/CFS, how effective is the
NICE 2021 consensus-based diagnostic
criteria in identifying people with ME/
CFS?

2. A core outcome set. What core set

of relevant health outcome measures
should be used for trials of treatments for
ME/CFS and managing symptoms of ME/
CFS?

continued
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What is the
cause?

What contrib-
utes to severity?
(Analytic epi-
demiology:

risk factors

and disease
mechanisms)

Subtopic

Course of ME/CFS over time

Comparison with symptoms
(and diagnosis) of other
conditions

Prevalence

General/multiple risk factors

Biological mechanisms of PEM

Behavioural/lifestyle risk
factors

Physiological risk factors
(general/other)

Physiological risk factors:
immune system

Description (as used in evidence map)

Studies specifically reporting changes in signs and symptoms
over time (e.g. patterns of recovery or disease progression)

Studies comparing the diagnosis, signs and symptoms of
ME/CFS with the diagnosis, signs and symptoms of people
with other health conditions

Prevalence and/or incidence in a defined population.

A risk factor is a characteristic, condition or behaviour that
increases the likelihood of getting a disease or injury. Risk
factors are often presented individually, however, in practice,
they do not occur alone. They often coexist and interact with
one another

Included here are studies which look at more than one risk
factor (note: studies included here are not also coded into the
individual risk factors)

Studies specifically focused on cause of PEM (i.e. the single
component of PEM and not wider components of ME/CFS).
Includes studies exploring pathological mechanisms of and
biomarkers for PEM

Behavioural and lifestyle risk factors usually relate to actions
or habits that the individual incorporates into their day-to-day
life. For example, diet, smoking, drinking, physical activity

or hobbies. Studies exploring risks relating to psychosocial
factors are included here

Physiological risk factors are those relating to an individual’s
body or biology

‘Wet’ biomarkers include biomarkers identified from physical
specimens (e.g. blood, urine, cerebrospinal fluid, saliva and
muscle biopsy)

‘Dry’ biomarkers include physiological assessments and
measures such as imaging and physiological measurements
(e.g. heart rate, blood pressure and respiratory rate)
(Excludes studies focusing on inflammatory/immune response,
mitochondrial dysfunction, oxygen use and nervous system
function - see subtopics below)

As above, but with a focus on biomarkers relating to
inflammatory/immune responses

For example, this includes investigations focused on
glucocorticoid receptor function, cytokines, T-cell metabolism,
lymphocyte cell surface markers, NK, growth-differentiation
factor 15 (GDF-15). Also includes indicators of inflammation
of the gut (e.g. gut eukaryotes, bacterial microbiome). Studies
investigating vaccination as a risk factor are included here

Link to JLA top 10+ questions!®!!

Link to NICE (2021)¢ recommendations
for research

P5c: Do different types of ME/CFS have
different chances of recovery?

P5a Priority 5: Are there different types
of ME/CFS linked to different causes and
how severe it becomes?

P9 Priority 9: What causes ME/CFS to
become severe?

P1a Priority 1: What is the biological
mechanism that causes PEM (symptoms
caused or made worse by physical,
mental or emotional effort, which can be
delayed) in people with ME/CFS?

(Also links to: P3 Priority 3: How can an
accurate and reliable diagnostic test be
developed for ME/CFS?)

P4a Priority 4: Is ME/CFS caused by a
faulty immune system?

P4b: Is ME/CFS an autoimmune condi-
tion?

Péa Priority 6: Why do some people
develop ME/CFS following an infection?
Péb: Is there a link with long COVID?
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Physiological risk factors: mito-
chondrial dysfunction/oxygen
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Physiological risk factors -
nervous system function

Demographic risk factors
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Environmental risk factors

Genetic risk factors

Comorbidities

What can we
do about it?
(Experimental)

Treatment/management
(general/mixed)

Description (as used in evidence map)

As above, but with a focus on biomarkers relating to
mitochondrial function or processes involved in the delivery
and/or use of oxygen within the body

As above, but with a focus on risk factors relating to
peripheral, central and autonomic nervous system functions

Demographic risk factors are those that relate to the overall
population. These include individual/personal factors.
Examples include; age, gender and population subgroups, such
as occupation, religion or income. Personal factors such as

the experience of adverse events (e.g. childhood trauma) are
included here

Environmental risk factors cover a wide range of topics such
as social, economic, cultural and political factors as well as
physical, chemical and biological factors. Includes studies
focused on social risk factors, such as family relationships

Genetic risk factors are based on an individual’s genes

Studies investigating potential shared risk factors or mecha-
nisms between ME/CFS and comorbid health conditions

Any treatment/management or combination of different
treatment/management strategies (excluding those which fall
into other subtopics below)

Link to JLA top 10+ questions!®!!

Link to NICE (2021)¢ recommendations
for research

P10a Priority 10: How are mitochondria,
responsible for the body’s energy produc-
tion, affected in ME/CFS?

P10b: Could this understanding lead to
new treatments?

P10 + a Priority 10+: Does poor delivery
or use of oxygen within the body cause
ME/CFS symptoms?

P10 + b: If so, how is this best treated?

P7a Priority 7: What causes the central
and peripheral nervous systems (brain,
spinal cord and nerves in the body) to
malfunction in people with ME/CFS?
P7b: Could this understanding lead to
new treatments?

P8a Priority 8: Is there a genetic link to
ME/CFS?

P8b: If yes, how does this affect the risk
of ME/CFS in families?

P8c: Could this lead to new treatments?

(Also possibly:

Péa Priority 6: Why do some people
develop ME/CFS following an infection?
Péb: Is there a link with long COVID?)

P5b: Do different types of ME/CFS need
different treatments?

continued
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Subtopic

Energy management

Physical function management

GET (NB: NICE 2021 states that
people with ME/CFS should not
be offered ‘any programme that
does not follow the approach in
recommendation 1.11.13 or that
uses fixed incremental increases
in physical activity or exercise,
e.g. GET’)

Ol management

Pain management

Link to JLA top 10+ questions!®!!

Description (as used in evidence map)

Studies focused on self-monitoring strategies and techniques e  P1b: How is this (PEM) best treated and

in guiding energy management. Covers management of: managed?
e PEM
e all types of activity (cognitive, physical, emotional and

social)

e rest, relaxation and sleep

e environmental factors (including sensory stimulation)
Includes adjustments to activity during and after flare-ups and
relapse

NB. Studies focused specifically on GET are included as a
separate subtopic below

Pharmacological and non-pharmacological strategies to
maintain and prevent deterioration of physical functioning and
mobility. Covers strategies to maintain/prevent deterioration
of:

e joint mobility

e muscle flexibility

e balance

e postural and positional support

e muscle function

e bone health

e cardiovascular health

NB. Studies focused specifically on GET are included as

a separate subtopic below. Includes studies investigating
activity programmes such as Tai-Chi and yoga

GET is defined [according to NICE (2021) guidelines] as first

establishing an individual’s baseline of achievable exercise or
physical activity, then making fixed incremental increases in

the time spent being physically active

Pharmacological and non-pharmacological strategies for the P2 Priority 2: Which existing drugs used

management of Ol, including POTS to treat other conditions might be useful
for treating ME/CFS, such as low dose
naltrexone, or drugs used to treat POTS?

Pharmacological and non-pharmacological management of
pain, including management and treatment of neuropathic
pain and headaches

Link to NICE (2021)¢ recommendations
for research

Self-monitoring management strategies.
What is the clinical and cost-effectiveness
of self-monitoring strategies and tech-
niques in guiding energy management?
Sleep management strategies

What is the clinical and cost-effectiveness
of sleep management strategies in
managing ME/CFS?
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Subtopic

Diet and supplements
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Psychological management

Lightning Process (NB: NICE
2021 recommendations state
‘Do not offer the Lightning
Process, or therapies based on it,
to people with ME/CFS’)

Pharmacological treatments
(general/other)

Non-pharmacological
treatments (general/other)

Complementary/alternative
therapies

Description (as used in evidence map)

Dietary management, supplements and related strategies,

including:
e fluid intake
o diet

e vitamins and supplements

e probiotics

e nutraceuticals

e strategies to minimise complications caused by gastroin-
testinal symptoms

Includes lifestyle advice and strategies relating to diet and

eating. Includes studies investigating Ginseng and Wasabi

Psychological therapies, including CBT, psychotherapy and
other psychological therapies to support people who live with
ME/CFS to manage their symptoms, improve their functioning
and reduce the distress associated with having a chronic
iliness. Includes psychological therapies provided with an aim
of treating ME/CFS

NB. Studies focused specifically on the ‘Lightning Process’ are
included as a separate subtopic below

NICE (2021) describes the Lightning Process as one which
‘encourages people with ME/CFS to ignore and “push
through” their symptoms and this could potentially cause
harm’. NICE makes the recommendation: ‘Do not offer the
Lightning Process, or therapies based on it, to people with
ME/CFS’

Studies focused on any pharmacological treatments not
covered by the symptom management subtopics above (i.e.
excluding those for physical function management, pain or Ol)
Any studies focused on oxygen as a treatment (including
hyperbaric oxygen) are included here

Studies focused on any non-pharmacological treatment or
management strategy not covered by the symptom manage-
ment subtopics. Includes studies focused on management of
multiple symptoms. Studies investigating faecal transplants
are included here

Complementary and alternative therapies are defined by the

NHS as ‘treatment that falls outside of mainstream healthcare’.

These include treatments such as acupuncture, homeopathy
and TCMs

Link to NICE (2021)¢ recommendations
for research

Link to JLA top 10+ questions!®!!

Dietary strategies. What is the clinical and
cost-effectiveness of dietary strategies in
managing ME/CFS?

P2 Priority 2: Which existing drugs used
to treat other conditions might be useful
for treating ME/CFS, such as low dose

naltrexone, or drugs used to treat POTS?

continued
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Other

Subtopic

Organisation of care and
support

Living with ME/CFS

Economics/cost

Other

Link to JLA top 10+ questions!®!!

Description (as used in evidence map)

Any service-related management, such as:

e organisation of health and social care services

e access to specialist assessment, care and support

e hospital care for people with severe or very severe
ME/CFS

e support within schools and educational establishments

Plus provision of informal support services, such as:
e peer-support groups
e online/virtual support

Includes studies reporting qualitative experience of living with
ME/CFS, including those focused on health-related quality of
life or burden of disease

Includes studies reporting economic factors or costs relating
to ME/CFS, including treatments for ME/CFS (cost-
effectiveness or cost-of-illness studies)

Any other topic not covered elsewhere

Link to NICE (2021)¢ recommendations
for research

NK, natural killer cells; TCM, traditional Chinese medicine.
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Appendix 3 Rating of confidence in results of
systematic reviews

Low confidence. One critical flaw, with or
without non-critical weaknesses, within the
AMSTAR domains. The review may not provide
an accurate and comprehensive summary

of the results of studies that address the
research question.

Very low confidence. More than one critical flaw
within the AMSTAR domains. The review cannot be
assumed to provide an accurate and comprehensive
summary of relevant studies.

Following completion of all agreed AMSTAR judgements

we rated our confidence in the results of each review,

as high, moderate, low or critically low confidence, using

the approach recommended by Shea (2017).2> This was °
not pre-stated in our protocol, but it was introduced in
order to provide a mechanism to enable reporting of our
confidence in the included SRs. This approach defined
confidence as follows:

Again, following recommendations of Shea (2017),?
critical domains were defined as a judgement of high
ROB on the following items: item 2 (registered protocol),
item 4 (search strategy), item 7 (justification for
study exclusions), item 9 (study ROB assessment),
item 11 [meta-analysis (MA)], item 13 (interpretation
of results, with consideration of ROB) and item 15
(publication bias). High ROB on any other domain was
considered as a non-critical weakness. One reviewer
considered the agreed AMSTAR judgements and
assigned a confidence level; this was checked by a
second reviewer.

e High confidence. No or one non-critical weakness
within AMSTAR domains. An accurate and
comprehensive summary of the results of studies that
address the research question is provided.

e Moderate confidence. More than one non-critical
weakness, but no critical flaws, within the AMSTAR
domains. An accurate and comprehensive summary
of the results of included studies may be provided. A
judgement that the presence of multiple non-critical
weaknesses reduces confidence can support a further
downgrading to low confidence.

Appendix 4 Study designs and definitions used within the evidence map

Study type Study design Definition

Evidence studies SRs
(studies that bring
together the findings
from research

studies which have
included people

with ME/CFS as
participants)

A research process involving searching for and identification of studies which meet a pre-
specified set of eligibility criteria. Information (data) from studies which are relevant to the
research question are brought together. This can involve combining data from different studies
statistically (known as MA) or a narrative (textual) description to bring the findings together.

There are a number of different types of SRs (e.g. scoping reviews, reviews of quantitative
studies and reviews of qualitative studies)

Randomised studies A study in which there have been two, or more, groups of participants. Each person has been
randomly assigned to one of two (or more) different treatment groups (one might be a treat-

Experimental
studies (studies

that test a treat- ment, and another a placebo, control or ‘no treatment’ group)

ment, intervention

or management Non-randomised Studies which have tested a treatment or intervention, but without random allocation of
strategy) studies participants to treatment groups. These studies may or may not have a control group
Observational Observational Physical specimens, sometimes referred to as biospecimens, include human tissue, blood, urine

studies (studies
that collect data
from people,
but do not give
a treatment or

intervention as part

of the study)

studies with a
focus on physical
specimens

or other biologically derived material

These studies primarily investigate features relating to biospecimens collected from people with
ME/CFS

This includes studies in which biospecimens from people with ME/CFS are compared to
biospecimens of people without ME/CFS (either ‘healthy’ people or people with other diseases)
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Study type Study design Definition

Case-control studies Studies in which information from a group of people with ME/CFS is compared with information
from a group of ‘healthy’ controls

(This includes studies in which there is careful matching of individual ‘cases’ and ‘controls’ and
studies where there is simply one group of cases and another of controls)

Cohort studies Studies in which a group of people with ME/CFS are followed over a period of time. This means
that data are collected at two or more different time-points

These studies can be prospective (recruiting participants and following them into the future)
or retrospective (looking into the past, e.g. by using medical records). These studies may be
described as longitudinal studies

Cross-sectional Studies in which data are collected at one specific time (only)
studies
Data could be collected by asking people to complete a survey or questionnaire, or by taking

measurements or collecting data at a one-off appointment

Case-series Reports in which information about a number of patients is brought together and reported. A

(descriptive studies) case report can report information about a single patient, or a number of patients with similar
conditions. When bringing together information about a number of patients, this can be
described as a case-series

In this map, we have only included case-series in which information about at least 10 patients
with ME/CFS has been reported

Other Mixed-method Mixed-method studies combine qualitative (non-numerical) and quantitative (numerical) data
studies

Qualitative studies  Qualitative studies collect and analyse non-numerical data to explore and provide greater
understanding of peoples’ lived experiences

Other Where we have found research studies that do not fit any of the above categories, they will be
placed here

For example, this includes studies which have carried out new, or additional, analyses of data
that have been collected elsewhere (maybe bringing together data from a number of different
studies, or from other registries of data)

Appendix 5 Overview of included systematic reviews

Number of Overall confidence
Number of participants in the results of
included with ME/CFS the review (based

studies within on AMSTAR2
(addressing included judgement of
Study ID Aim of SR ME/CFS) studies ROB)

Diagnosis and assessment

Diagnosis of ME/CFS
Almutairi 2020%  To evaluate the use of sSMRI and fMRI to investigate CFS/ME 35 884 Low
Franklin 2022?21  To synthesise studies in which the test-to-retest (24 hours) 6 116 Critically low

changes in VO, and work rate have been compared between
people with ME/CFS and controls

Lim 2021348 To provide comprehensive data on CFS/ME prevalence from 46 5370 Critically low
multiple aspects

Wormgoor Effects of physiotherapy on symptoms and functioning in 18 2320 Low

2021%% ME/CFS patients

Biomarkers for diagnosis

O reviews

64
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Study ID

Aim of SR

Distinguishing different ‘types’ of ME/CFS

O reviews
Diagnosis of PEM
Brown 2020102

Lim 2020%%¢

Wormgoor
20216%

To assess PEM in ME/CFS samples (as contrasted to controls)
in a comparable MA

This study aimed to estimate the potential of CPET

Effects of physiotherapy on symptoms and functioning in
ME/CFS patients

Assessment of ME/CFS symptom

0 reviews

Other (diagnosis)

O reviews

What is the problem?

Signs and symptoms

Aoun Sebaiti To delineate the cognitive profile of ME/CFS

20224

Davenport To (1) define Cl and discuss its applications to clinical

2019172 populations; (2) summarize existing data regarding heart
rate responses to exercise obtained during maximal CPET in
people with ME/CFS and (3) discuss how trends related to Cl
in ME/CFS should influence future patho-etiological research
designs and clinical practice

Deumer 2021178 How immune dysfunction, hormonal imbalance, genetics/
epigenetics and cognitive alterations affect ME/CFS patients

Mohamed To analyse the existing literature on objective sleep measure-

2023%% ments in ME/CFS based on the parameters outlined in the

Natelson 202147

Nelson 201942

Shan 202052

Wright 202144

National Sleep Foundation’s sleep quality recommendation

To describe cardiac abnormalities that occur in ME/CFS
patients and whether these cardiovascular factors contribute
to this syndrome

To report markers of cardiac autonomic regulation in patients
with ME/CFS to determine whether there were differences in
heart rate parameters between patients and controls

To facilitate a better-informed hypothesis of ME/CFS aetiology
based on consistent findings, to reconcile some inconsistent
findings, and to identify a future research focus

The association between perfectionism and both depression
and anxiety in people living with CFS/ME

Course of ME/CEFS over time

Moore 2021405

To describe definitions of recovery in paediatric CFS/ME, what

proportion recover, time to recovery and whether recovery rate

differs between younger (< 12 years) and older children

Number of
included
studies
(addressing
ME/CFS)

18

40

36

19

24

87

64

10

Health Technology Assessment 2025

Number of
participants
with ME/CFS
within
included
studies

2878

98
2320

1086

2270

1468

668

NR

2286

NR

702

826

Overall confidence
in the results of
the review (based
on AMSTAR2
judgement of
:{e]:)]

Critically low

Critically low

Low

Critically low

Critically low

Critically low

Low

Critically low

Low

Moderate

Low

Critically low
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Study ID

Prevalence

Estevez-Lopez
20207

Lim 20203

Lim 202134

Aim of SR

To determine the prevalence and incidence of ME/CFS in
Europe

To provide comprehensive data on CFS/ME prevalence from
multiple aspects

To estimate and compare the prevalence of ME/CFS in Korea
and Japan

Comparison with symptoms (and diagnosis) of other conditions

Hulens 20232
Ramirez-Morales
2022463

Teodoro 2018°%¢
Tziastoudi
2022583
Zambolin 20226

What is the cause?
General risk factors

Deumer 2021178

Muller 202042

Natelson 202147

Nelson 2019420

To explore the similarities in clinical characteristics between
primary empty sella and FM/CFS

To estimate the clinical overlap between FM and ME based on
the published research on this area

To define the key neuropsychological characteristics of
FM/CEFS patients

The genetic association involving COVID-19 and/or ME/CFS

To determine physical performance of people living with CFS
and FMS compared with healthy controls

How immune dysfunction, hormonal imbalance, genetics/
epigenetics and cognitive alterations affect ME/CFS patients

To examine predisposing, triggering and maintaining factors to
CFS/ME

To describe cardiac abnormalities that occur in ME/CFS
patients and whether these cardiovascular factors contribute
to this syndrome

To report markers of cardiac autonomic regulation in patients
with ME/CFS to determine whether there were differences in
heart rate parameters between patients and controls

Biological mechanisms of PEM

Davenport
2019172

Lim 20203+

To (1) define Cl and discuss its applications to clinical
populations; (2) summarize existing data regarding heart

rate responses to exercise obtained during maximal CPET in
people with ME/CFS; and (3) discuss how trends related to CI
in ME/CFS should influence future patho-etiological research
designs and clinical practice

This study aimed to estimate the potential of CPET

Behavioural/lifestyle risk factors

Ko 2022320

Raanes 202148

66

Explore the differences between FSS patients and patients
with explained conditions concerning stigma

An overview of the empirical state of the field concerning

associations between specific psychological constructs (e.g.
executive function) and specific immunological parameters
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Number of
included
studies
(addressing
ME/CFS)

46

29
21
95 with CFS

out of 186

26 with CFS
out of 97

33

19

1161

87

64

36

14

Health Technology Assessment 2025

Number of
participants
with ME/CFS
within
included
studies

341

5370

445

NR

2586

4181

7481

1692

1468

NR

NR

2286

2270

98

248

807

Overall confidence
in the results of
the review (based
on AMSTAR2
judgement of
:{e]:)]

Moderate

Critically low

Critically low

Critically low

Critically low

Critically low

Critically low

Critically low

Critically low

Critically low

Critically low

Low

Critically low

Critically low

Critically low

Critically low
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Number of Overall confidence
Number of participants in the results of
included with ME/CFS the review (based
studies within on AMSTAR2
(addressing included judgement of
Study ID Aim of SR ME/CFS) studies ROB)
Sarter 202147 To summarize results of research on patient-related variables 12 with CFS 2227 Moderate
predicting therapy outcome in CBT across different syndromes out of 37
of MUS
Wright 202144 The association between perfectionism and both depression 7 702 Low
and anxiety in people living with CFS/ME
Physiological risk factors (general/other)
Barhorst 202062 To quantify RPE responses to acute aerobic exercise involving 37 665 Critically low
people with ME/CFS or FM
Christensen To compare CPET performance between individuals with 18 975 Critically low
202013 ME/CFS and matched control subjects
Hulens 20232 To explore the similarities in clinical characteristics between 29 NR Critically low
primary empty sella and FM/CFS
Huth 202027° To evaluate if there is any evidence of metabolomics contribut- 11 487 Critically low
ing to the pathogenesis of CFS/ME/SEID
Monzon- To identify metabolic signatures in FM and/or ME/CFS 12 391 Critically low
Nomdedeu supporting the existence of disease-associated plasma factors
2021403 to be sensed by induced pluripotent stem cells
Vreijling 2021 HF-HRV and root mean square of successive differences in 12 271 Critically low
fibromyalgia, irritable bowel syndrome and CFS
Zambolin 2022%®  To determine physical performance of people living with CFS 33 1692 Critically low
and FMS compared with healthy controls
Physiological risk factors: inmune system
Chaves-Filho To review microglia physiological and pathological mechanisms, 15 495 Critically low
2019128 microglial disturbances in depression and microglial alterations
underlying fatigue and CFS
Corbitt 20191¢° Cytokines in CFS/ME/SEID to determine whether alterations 15 783 Critically low
exist when compared with healthy individuals
Preez 201817 To assess the existing literature for evidence of gut dysbiosis 7 296 Low
and whether changes to microbial ecology contributes to the
pathomechanism CFS/ME
Eaton-Fitch NK cell phenotype, receptor expression, cytokine production 17 817 Low
20190 and cytotoxicity in ME/CFS patients
Eriksen 2018'%¢ To determine whether differences in EBV serology between 27 2684 Critically low
ME/CFS patients and controls vary with the case definition
that is used
Mozhgani To explore the relationships between the HHV-6 infectionand 17 959 Critically low
2022410 development of CFS
Newberry To provide a comprehensive review of the current evidence 11 1711 Critically low
20184 supporting microbiome alterations in ME/CFS patients
Raanes 20214%® An overview of the empirical state of the field concerning 14 807 Critically low
associations between specific psychological constructs (e.g.
executive function) and specific immunological parameters
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Number of Overall confidence
Number of participants in the results of
included with ME/CFS the review (based

studies within on AMSTAR2
(addressing included judgement of
Study ID Aim of SR ME/CFS) studies ROB)

Safadi 2022473 To (1) summarize the evidence on differences in proxy markers 5 240 Critically low
of gut dysbiosis in severe mental ilinesses and CF vs. controls
and (2) investigate the association between these peripheral
biomarkers and the severity of sickness behaviour symptoms
across diagnostic boundaries

Strawbridge To examine naturally circulating inflammatory protein levels in 42 2515 Critically low
2019540 CFS in comparison with a non-affected control group

Tziastoudi The genetic association involving COVID-19 and/or ME/CFS 26 with CFS 7481 Critically low
202258 out of 97

Yang 201942 To examine the potential clinical value of using cytokines for 46 1575 Critically low

the monitoring of CFS and as targets for the treatment of CFS
Physiological risk factors: mitochondrial dysfunction/oxygen

Franklin 20192 To provide a MA of the cross-sectional studies on VO, peak 32 1025 Low
(peak oxygen uptake) in patients with CFS/ME compared to
apparently healthy controls

Franklin 2022?21  To synthesise studies in which the test-to-retest (24 hours) 6 116 Critically low
changes in VO, and work rate have been compared between
people with ME/CFS and controls

Holden 20202¢ To compare ME/CFS/SEID participants to healthy controls and 19 1145 Critically low
the role mitochondria may have in pathology

Huth 202027° To evaluate if there is any evidence of metabolomics contribut- 11 487 Critically low
ing to the pathogenesis of CFS/ME/SEID

Wood 2021¢%¢ The links between mitochondrial dysfunction and oxidative 19 NR Critically low
stress — and the possible therapeutic effects of antioxidants
levels upon these pathways in ME/CFS

Zambolin 2022%®  To determine physical performance of people living with CFS 33 1692 Critically low
and FMS compared with healthy controls

Physiological risk factors - nervous system function

Almutairi 2020%°  To evaluate the use of sMRI and fMRI to investigate CFS/ME 35 884 Low
Chaves-Filho To review microglia physiological and pathological mechanisms, 15 495 Critically low
2019128 microglial disturbances in depression and microglial alterations

underlying fatigue and CFS

Hulens 2023%? To explore the similarities in clinical characteristics between 29 NR Critically low
primary empty sella and FM/CFS

Maksoud 2020%°  To collect and appraise the literature related to the structural 55 1828 Low
and functional neurological changes in ME/CFS patients as
measured by imaging techniques

Nelson 2021422 To (1) integrate the relevant MRI findings of the research field 11 338 Critically low
and (2) derive a synthesized evaluation of the brainstem role in
ME/CFS

Shan 202052 To facilitate a better-informed hypothesis of ME/CFS aetiology 63 NR Moderate

based on consistent findings, to reconcile some inconsistent
findings, and to identify a future research focus

Demographic risk factors

Wright 202144 The association between perfectionism and both depression 7 702 Low
and anxiety in people living with CFS/ME

68
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Study ID

Aim of SR

Environmental risk factors

Number of
included
studies
(addressing
ME/CFS)

Health Technology Assessment 2025

Number of
participants
with ME/CFS
within
included
studies

Overall confidence
in the results of
the review (based
on AMSTAR2
judgement of
:{e]:)]

Wright 202144 The association between perfectionism and both depression 7 702 Low
and anxiety in people living with CFS/ME

Genetic risk factors

Almenar-Perez Compares and contrasts the available ME/CFS epigenetic data 14 296 Critically low

2019%

Almenar-Perez Discriminating between drug-effects and true disease- 3 83 Critically low

2019% associated differential miRNA expression

Tziastoudi The genetic association involving COVID-19 and/or ME/CFS 26 with CFS 7481 Critically low

202258 out of 97

Comorbidities

Brown 202012 To assess PEM in ME/CFS samples (as contrasted to controls) 31 2878 Critically low
in a comparable MA

Chaves-Filho To review microglia physiological and pathological mechanisms, 15 495 Critically low

2019128 microglial disturbances in depression and microglial alterations
underlying fatigue and CFS

Clery 20224 To address the treatment options, efficacy and outcomes for 16 965 Low
depression and anxiety in children with CFS/ME

Hulens 20232 To explore the similarities in clinical characteristics between 29 NR Critically low
primary empty sella and FM/CFS

Sarter 202147 To summarize results of research on patient-related variables 12 with CFS 2227 Moderate
predicting therapy outcome in CBT across different syndromes out of 37
of MUS

What can we do about it?

Treatment/management (general/mixed)

Ahmed 20203 The effectiveness of CBT and GET for ME/CFS patients 14 NR Low

Ascough 2020 The efficacy of interventions to treat pain in children with 5 414 Low
CFS/ME

Clery 20224 To address the treatment options, efficacy and outcomes for 16 965 Low
depression and anxiety in children with CFS/ME

Collard 2020%4? To investigate management of CFS/ME in a paediatric popula- 29 3319 Critically low
tion within the key areas of nutrition, exercise, psychology and
social factors

Vink 2019¢1¢ The prognosis of ME/CFS with the impact on work and 97 23,906 Critically low
whether CBT and/or GET restore the ability to work in ME/CFS

Wormgoor Effects of physiotherapy on symptoms and functioning in 18 2320 Low

20216% ME/CEFS patients

Energy management

Casson 20227 To investigate whether activity pacing interventions improve 14 1764 Critically low
fatigue, physical function, psychological distress, depression,
and anxiety in people with CFS

Larun 2019332 To determine the effects of exercise therapy for adults with 8 1518 Low
CFS compared with any other intervention or control
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Study ID

Wormgoor
20216

Aim of SR

Effects of physiotherapy on symptoms and functioning in
ME/CFS patients

Physical function management

De Orleans
Casagrande
2023175

Galeoto 2018%8
Larun 201932
Wormgoor
20216%

Ol management
0 reviews

Pain management

0 reviews

Dietary management

Corbitt 2018

Maksoud 202134

Roman 201848t

To investigate the effects of yoga on depressive symptoms,
anxiety, sleep quality and mood of patients with rheumatic
diseases

To investigate the efficacy of rehabilitation treatments available
for CFS in both physical and mental behaviour

To determine the effects of exercise therapy for adults with
CFS compared with any other intervention or control

Effects of physiotherapy on symptoms and functioning in
ME/CFS patients

To explore probiotics as an option for irritable bowel and Gl
symptoms in CFS/ME

To appraise literature assessing these nutraceuticals as a
possible intervention for treating ME/CFS

To systematically review the reported effect of probiotic
treatments in patients diagnosed with FMS or CFS

Yang 20226 To evaluate the safety and effectiveness of ginseng in patients
with CFS
Psychological therapies

Ahmed 20203
Ingman 2022273

Khanpour
20218%7
Larun 20193%

Sarter 202147

Vasiliu 2021607

Vink 2019¢1¢

70

The effectiveness of CBT and GET for ME/CFS patients

To investigate CBT and GET, compared to active or passive
control conditions, to determine the prognosis of CFS in an
adult population

To review MBIs for the treatment of ME/CFS symptoms

To determine the effects of exercise therapy for adults with
CFS compared with any other intervention or control

To summarize results of research on patient-related variables
predicting therapy outcome in CBT across different syndromes
of MUS

Pharmacological and psychotherapeutic recommendations in
CFS

The prognosis of ME/CFS with the impact on work and
whether CBT and/or GET restore the ability to work in ME/CFS

NIHR Journals Library www.journalslibrary.nihr.ac.uk

Number of
included
studies
(addressing
ME/CFS)

18

4 with CFS
out of 27

18

2 with CFS
out of 25

9

14
15

12

12 with CFS
out of 37

NR

97

Health Technology Assessment 2025

Number of
participants
with ME/CFS
within
included
studies

2320

87

190

1518

2320

63

421

83

68

NR

1990

564

1518

2227

NR

23,906

Overall confidence
in the results of
the review (based
on AMSTAR2
judgement of
:{e]:)]

Low

Critically low

Critically low

Low

Low

Critically low

Critically low

Critically low

Low

Low

Moderate

Moderate

Low

Moderate

Critically low

Critically low
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Study ID

Aim of SR

Pharmacological treatments (general/other)

Almenar-Perez
2019%

Kim 2020311

Larun 201932

Vasiliu 2021607

You 20215%%
Zhang 2022¢%¢2

Discriminating between drug-effects and true disease-
associated differential miRNA expression

To identify the assessment tools that help in the clinical study
process for CFS/ME, the primary measurements used and
changes in use

To determine the effects of exercise therapy for adults with
CFS compared with any other intervention or control

Pharmacological and psychotherapeutic recommendations in
CFS

To evaluate the efficacy and safety of moxibustion for CFS

To assess the effectiveness and safety of CHM in treating CFS

Non-pharmacological treatments (general/other)

Kim 202031

Kim 2020°%12

Mengshoel
2020388

To identify the assessment tools that help in the clinical study
process for CFS/ME, the primary measurements used and
changes in use

To determine the efficacy of herbal medicines for the treatment
of idiopathic chronic fatigue

To map the effects of non-pharmacological therapies in
patients with ME/CFS and to examine what patients find
important in the treatment process.

Complementary and alternative therapies

Fang 2022202

Khanpour
20213%

Wang 202162+

Yin 20214

You 20214
Zhang 2019¢%°
Zhang 2020¢¢!
Zhang 2022¢¢?
Lightning process
0 studies

GET

Ahmed 20203

Ingman 2022273

To evaluate the existing RCTs, compare the efficacy of
acupuncture, moxibustion and other TCM treatments

To review MBIs for the treatment of ME/CFS symptoms

To evaluate the therapeutic benefits of Qigong Exercise on
fatigue

To evaluate the quality of the existing studies and summarize
evidence of important outcomes of MAs/SRs (MAs/SRs) of
CFS

To evaluate the efficacy and safety of moxibustion for CFS
To evaluate evidence for the efficacy of acupuncture for CFS
The efficacy of TCM in the treatment of CFS

To assess the effectiveness and safety of CHM in treating CFS

The effectiveness of CBT and GET for ME/CFS patients

To investigate CBT and GET, compared to active or passive
control conditions, to determine the prognosis of CFS in an
adult population

Number of
included
studies
(addressing
ME/CFS)

56

NR
15

84

56

19 with CFS
out of 21

16

51

12

10 SRs (130
studies)

15
16

77
84

14
15

Health Technology Assessment 2025

Number of
participants
with ME/CFS
within
included
studies

83

6956

1518

NR

1030
6944

6956

1819

1069

3473

564

495

10,684

1030

1346

NR
6944

NR
1990

Overall confidence
in the results of
the review (based
on AMSTAR2
judgement of
:{e]:)]

Critically low

Critically low

Low

Critically low

Low

Moderate

Critically low

Moderate

Critically low

Low

Moderate

Low

Moderate

Low

Low

Critically low

Moderate

Low

Moderate
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Number of Overall confidence
Number of participants in the results of
included with ME/CFS the review (based

studies within on AMSTAR2
(addressing included judgement of
Study ID Aim of SR ME/CFS) studies ROB)

Larun 2019332 To determine the effects of exercise therapy for adults with 8 1518 Low
CFS compared with any other intervention or control

Vink 201941¢ The prognosis of ME/CFS with the impact on work and 97 23,906 Critically low
whether CBT and/or GET restore the ability to work in ME/CFS

Organisation of care and support

Galeoto 2018%'®  To investigate the efficacy of rehabilitation treatments available 4 190 Critically low
for CFS in both physical and mental behaviour

Geraghty 201922t To assess the potential negative impact of biopsychosocial NR NR Critically low
practices on patients with ME/CFS

Pheby 2020447 To assess whether primary care doctors’ awareness, under- 12 2595 Critically low
standing and acceptance of ME/CFS as a disease have changed
in the intervening years

Pilkington To apply the relational goods framework to investigate the 47 1028 Low

202041 ways people with CFS/ME understand, perceive, experience
and prefer their formal and informal support

Tollit 2018572 To appraise the methods used to assess school functioningin 36 3701 Critically low
children and adolescents with CFS

Other

Living with ME/CFS

Fatt 2019204 To characterise individuals with prolonged or chronic fatigue, 12 736 Critically low
compared to those who meet the criteria for ME/CFS

Geraghty 2019?%*  To assess the potential negative impact of biopsychosocial NR NR Critically low
practices on patients with ME/CFS

Pheby 2020447 To assess whether the primary care doctors’ awareness, 12 2595 Critically low
understanding and acceptance of ME/CFS as a disease have
changed in the intervening years

Pilkington To apply the -relational goods- framework to investigate the 47 1028 Low

202041 ways people with CFS/ME understand, perceive, experience
and prefer their formal and informal support

Tollit 2018572 To appraise the methods used to assess school functioningin 36 3701 Critically low
children and adolescents with CFS

Vink 2019¢1¢ The prognosis of ME/CFS with the impact on work and 97 23,906 Critically low

whether CBT and/or GET restore the ability to work in ME/CFS
Economics/cost
Cochrane 2021  To assess the cost-effectiveness of interventions for CFS/ME 10 2094 Low

Wortman 2018%°  To investigate the evidence regarding cost-effectiveness of 8 NR Moderate
interventions for patients with MUS and FSS

CHM, Chinese herbal medicine; Cl, chronotropic intolerance; CPET, cardiopulmonary exercise testing; fMRI, functional magnetic resonance
imaging; FMS, fibromyalgia syndrome; FSS, functional somatic syndromes; Gl, gastrointestinal; HF-HRV, high-frequency heart rate
variability; miRNA, microribonucleic acid; MUS, medically unexplained symptoms; NR, not reported; SEID, Systemic Exertion Intolerance
Disease; sMRI, structural magnetic resonance imaging; VO,, volume peak oxygen.
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Appendix 6 Summary of volume of data for
each topic/subtopic

The interactive evidence map (see Report Supplementary
Material 7) provides details of the studies that address each
topic/subtopic. Table 3 summarises the type and number
of studies addressing each topic. The following sections
(and Tables 4-8) provide further information about the
volume of data for each subtopic.

Diagnosis and assessment

Table 4 summarises the type and number of studies
(and participants) addressing each subtopic relating
to diagnosis and assessment. There are a total of
99 studies; references to studies are provided in
the evidence map. Further details relating to SRs
are provided in Appendix 5. Around 48% of studies
described using diagnostic criteria in which PEM was an
essential component.

Health Technology Assessment 2025

What is the problem?

Table 5 summarises the type and number of studies (and
participants) addressing each subtopic relating to studies
describing aspects of ME/CFS. There are a total of 246
studies; references to studies are provided in the evidence
map. Furtherdetailsrelatingto SRsare providedin Appendix 5.
Around 36% of studies described using diagnostic criteria
in which PEM was an essential component.

What is the cause?

Table 6 summarises the type and number of studies
(and participants) addressing each subtopic relating to
studies describing aspects of the cause of ME/CFS.
There are a total of 339 studies; references to studies are
provided in the evidence map. Further details relating to
SRs are provided in Appendix 5. Around 44% of studies
described using diagnostic criteria in which PEM was an
essential component.

TABLE 3 Overview of the number of studies identified, the study design and the topics that these address

Diagnosisand Whatisthe  Whatisthe What can we Total
assessment problem? (see cause (see do about it? Other unique
(see Table 4) Table 5) Table 6) (see Table 7) (Table 8) studies®
Evidence studies  SRs 6 17 40 33 9 81
Experimental Randomised studies 0 2 28 2 29
studies
Non-randomised studies 0 9 42 1 43
Observational Biospecimen studies 41 30 133 2 0 137
studies
Case-control studies 28 69 76 6 3 116
Cohort studies 9 33 31 9 8 51
Cross-sectional studies 34 74 41 19 27 118
Case-series 0 0 0 1 0 1
Other Economic studies 0 0 0 1 1 2
Mixed-method studies 2 5 2 4 7 8
Qualitative studies 5 7 0 10 22 25
Other 12 12 7 9 2 28
Total 639

a Each of the 639 included studies only appears in one row (i.e. has been categorised as having one specific study design) but may appear
in multiple columns (as one study may address multiple topics relating to ME/CFS).
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TABLE 4 Volume of evidence relating to diagnosis and assessment of ME/CFS

Evidence studies

Experimental

Biomarkers for

Diagnosis of ME/CFS diagnosis
SRs 4 reviews

Randomised studies

studies
Non-randomised
studies
Observational Biospecimen studies 14 (1064) 10 (636)
studies
Case-control studies 7 (376) 4 (114)
Cohort studies 2 (266,564)
Cross-sectional studies 4 (1451) 1(272)
Case-series
Other Economic studies
Mixed-method studies
Qualitative studies
Other 7 (5977)
TOTAL (primary studies (participants)) 38(275,432) 15(1022)
Total number of primary studies using 25 8

diagnostic criteria which included PEM?

Distinguishing different
kinds of ME/CFS

18 (1354)
6(271)
2(2370)
8(3146)

2 (840)
36 (7981)
24

Diagnosis of PEM

3 reviews

4(159)
1(29)
5(3468)

1(43)

14 (3699)
5

Assessment of
ME/CFS symptom

3(140)
11 (1040)
4(1776)
16 (2604)

1(198)
3 (49)
3(1291)
41 (7098)
14

Other

(diagnosis)

1(141)

3(394)

1(20,140)
1(36)

6(20,711)
1

a These studies may also have referred to use of other diagnostic criteria.
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TABLE 5 Volume of evidence relating to ‘what is the problem?’

Course of ME/CFS Comparison with symptoms (and

Signs and

symptoms over time diagnosis) of other conditions Prevalence
Evidence studies SRs 8 reviews 1 review 5 reviews 3 reviews
Experimental Randomised 1(236) 1 (240)
studies studies
Non-randomised 4 (234) 4(119)
studies
Observational Biospecimen 7 (1745) 3(141) 21 (4267)
studies studies
Case-control 42 (3728) 2(41) 27 (1584) 3(20,688)
studies
Cohort studies 14 (5411) 13 (2447) 7 (267,481) 3(266,822)
Cross-sectional 46 (13,183) 30 (3843) 8 (1045)
studies
Case-series
Other Economic studies
Mixed-method 2(203) 2(114) 1(20,140)
studies
Qualitative studies 4 (116) 3 (46)
Other 7 (6772) 1(511) 3(33,845)
Total [primary studies (participants)] 127 (31,628) 24 (3300) 93(311,379) 16 (338,015)
Total number of primary studies using 53 8 37 5
diagnostic criteria which included
PEM?

a These studies may also have referred to use of other diagnostic criteria.

What can we do about it? Other

Table 8 summarises number of

Table 7 summarises the type and number of studies (and
participants) addressing each subtopic relating to studies
focused on the treatment and/or management of ME/CFS.
There are a total of 164 studies; references to studies are
provided in the evidence map. Further details relating to
SRs are provided in Appendix 5. Around 24% of studies
described using diagnostic criteria in which PEM was an
essential component.

This article should be referenced as follows:

Todhunter-Brown A, Campbell P, Broderick C, Cowie J, Davis B, Fenton C, et al. Recent research in myalgic encephalomyelitis/chronic fatigue syndrome: an evidence map [published online

ahead of print March 26 2025]. Health Technol Assess 2025. https://doi.org/10.3310/BTBD8846

the type and
studies (and participants) which related to
‘other’ subtopics. There are a total of 83 studies;
references to studies are provided in the evidence
map. Further details relating to SRs are provided
in Appendix 5. Around 19% of studies described
using diagnostic criteria in which PEM was an
essential component.
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TABLE 6 Volume of evidence relating to ‘what is the cause?’

Physiological Physiological

Physiological Physiological risk factors: risk factors
General/ Biological Behavioural/ risk factors risk factors:  mitochondrial - nervous
multiple risk mechanisms lifestyle risk  (general/ immune dysfunction/ system Demographic Environmental Genetic risk
factors of PEM factors other) system oxygen function risk factors risk factors factors Comorbidities
Evidence SRs 4 reviews 2 reviews 4 reviews 7 reviews 12 reviews 6 reviews 6 reviews 1 review 1 review 3 reviews 5 reviews
studies
Experimental Randomised 1(11) 1(46)
studies studies
Non- 1(22) 2(29) 1(40) 1(69) 2 (84) 2(237) 1(22)
randomised
studies
Observational  Biospecimen 7 (3175) 30 (4575) 81 (9471) 21 (1251) 8 (426) 1(35) 1(236) 39 (11,284) 7 (524)
studies studies
Case-control 4 (10,241) 5(4677) 16 (1438) 10 (525) 2 (36) 30 (1007) 4(952) 1(41) 2 (4) 10(27,577)
studies
Cohort 5(2031) 1(27) 2(292) 5(484) 9(3170) 5(1013) 3(170) 1(120) 14 (5266)
studies
Cross- 11(1686) 4 (553) 4 (333) 3(531) 3(306) 4(372) 1(73) 4(787) 1(100) 16 (2384)
sectional
studies
Case-series
Other Economic
studies
Mixed- 1(617) 1(39)
method
studies
Qualitative
studies
Other 1(150) 1(1773) 1(2308) 1(31,578) 1(99)
Total [primary studies 30(17,922) 6(591) 15 (5302) 56 (6526) 105(15,285) 25(1402) 44 (1889) 14 (4618) 9(1273) 44 (43,176) 49 (35,872)

(participants)]

Total number of primary 9 15 2 38 62 21 17 2 0 26 14
studies using diagnostic
criteria which included PEMP

a Includes one study where participant numbers not specified.
b These studies may also have referred to use of other diagnostic criteria.
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TABLE 7 Volume of evidence relating to ‘what can we do about it?’

Evidence SRs
studies

Randomised
studies

Experimental
studies

Non-
randomised
studies

Observational
studies

Biospecimen
studies

Case-control
studies

Cohort
studies

Cross-
sectional
studies

Case-series

Other Economic

studies

Mixed-
method
studies

Qualitative
studies

Other

Total [primary studies
(participants)]

Total number of primary
studies using diagnostic
criteria which included PEM?

Treatment/
management
(general/
mixed)

6 reviews

2(12,612)

1(27)

7(1882)

1(15)

11 (14,53¢6)

Energy man-
agement

3 reviews

2(169)

4 (206)

3(1903)

2(62)

11 (2340)

Physical
function
management
4 reviews

3(46)

4(57)

2 (41)

1(55)

1(441)

11 (640)

Pain

man-

age- Dietand

ment supplements
4 reviews 4 reviews
2(1118) 1(16) 4(243)
1(92) 4 (590)
1(954) 1(24)

1(42)

2(1920)
4(4084) 1(16) 16 (899)
1 0 0 7

7 reviews

7 (867)

8(192¢)

2(575)

3(2412)

2(28)

6(1832)

22 (7640)

1(100)

1(100)

Pharmacologi-
Psychological Lightning cal treatments

management Process (general/other)

6 reviews

4(387)

16 (1020)

2(130)

1(20)

1(101)

1(208)

24 (1866)

15

Non-
pharma-
cological Comple- Organi-
treatments mentary/ sation of
(general/ alternative care and
other) therapies support
3 reviews 8 reviews 5 reviews
8(809) 2(189)
3(1261) 4(1515)
1(32)
4 (1355)
10 (3823)
1(42)
1(NR)
4 (20,330)
7 (641)
2(270)
5(135,135) 8(809) 32(28,123)
2 1 7

a These studies may also have referred to use of other diagnostic criteria.
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TABLE 8 Volume of evidence relating to ‘other’ topics

Health Technology Assessment 2025

SRs

Evidence studies

Experimental studies Randomised studies
Non-randomised studies
Observational studies Biospecimen studies
Case-control studies
Cohort studies
Cross-sectional studies
Case-series

Other Economic studies
Mixed-method studies
Qualitative studies
Other

Total [primary studies (participants)]

Total number of primary studies using diagnostic criteria which
included PEM?

Living with ME/CFS Economics/cost
6 reviews 2 reviews
2 (264)
1(11)
3(144) 1(52)
5(1512) 1(266,444) 1(95)
25(10,451) 3(337)
1(85)
7(21,150)
22(933)
2 (2850)
63 (34,201) 8(267,182) 3(2945)
13 2 1

a These studies may also have referred to use of other diagnostic criteria.

Appendix 7 Protocol amendments

Reflections on search dates

We planned to reflect on the search period during
the course of the review and seek the views of
stakeholders relating to whether there would be
benefits to extending the search for SRs of specific
topics. However, the volume of evidence and time
restrictions for completion of this evidence map
meant that there was no opportunity to conduct any
further searching. Instead, we have reflected on
the need for further searching and SRs within our
discussion section, providing clear recommendations
for future research.

Stakeholder involvement

Planned open events/meetings were not held. A
second Review Advisory Group was held. Details of
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these changes, and reasons for these, are provided in
Report Supplementary Material 3.

Quality assessment of included studies

As described in Methods, we rated our confidence in the
results of each included SR, as high, moderate, low or
critically low confidence using the approach recommended
by Shea (2017).22 This was not pre-stated in our protocol.

Evidence map

In our protocol we stated that, following Campbell guidance,
we would aim to create a map which had a maximum of
25 row and columns (4-6 categories, each with up to 5
subcategories).'® After receiving feedback on the test/pilot
map from our stakeholders, we modified it accordingly. This
feedback from stakeholders on the test/pilot map and the
topics/subtopics led to a decision to extend the number of
subtopics and consequently resulted in 37 columns.
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