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Structured Abstract 
Objectives. Myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS) can have profound 
effects on function and quality of life. This report updates a 2014 Agency for Healthcare 
Research Quality (AHRQ)-funded review and 2016 addendum in order to synthesize the 
evidence on evaluation and management of ME/CFS. It also expands upon the prior AHRQ 
review by including children as well as adults, evaluating harms as well as benefits of diagnosis, 
and evaluating effects of treatment on depression, anxiety, sleep quality, pain, and other 
symptoms associated with ME/CFS in addition to fatigue, function, and quality of life. 
 
Data Sources. MEDLINE (1988 to January 2019), PsycINFO (1988 to January 2019), Embase 
(through January 2019) and the Cochrane Library (through January 2019); supplemented by 
review of reference lists and the 2014 AHRQ review. Searches were updated through February 
16, 2021. 
 
Review Methods. Articles were selected for review if they included: 1) evaluation of patients 
with fatigue, 2) diagnosis of ME/CFS, or 3) treatments (pharmacological, nonpharmacological, 
dietary, or complementary and alternative therapies) of ME/CFS. We abstracted data on the 
frequency of non-ME/CFS conditions in patients presenting with fatigue; benefits and harms of 
diagnosis of ME/CFS versus non-diagnosis; and benefits and harms of treatments. Two 
investigators reviewed abstracts and full-text articles for inclusion based on predefined criteria. 
Risk of bias was assessed using predefined criteria. Discrepancies were resolved through 
discussion and consensus, with a third investigator if needed. Random effects meta-analyses 
were conducted on trials of exercise and cognitive therapy; where evidence was unsuitable for 
combining, it was synthesized qualitatively. The strength of evidence was assessed using 
methods recommended by the AHRQ Methods Guide for Effectiveness and Comparative 
Effectiveness Reviews. 
 
Results. We identified 5,525 potentially relevant articles, selected 687 for full-text review, and 
included 73 studies in 91 publications (1 systematic review and 6 observational studies on 
diagnosis and 66 trials of treatments). A systematic review of patients with fatigue or tiredness in 
primary care settings found that the most common non-ME/CFS conditions were depression 
(18.5%), serious somatic diseases (4.3%), anemia (2.8%), and malignancy (0.6%). In specialty 
settings of patients referred for evaluation of possible ME/CFS, the most common non-ME/CFS 
conditions were psychological (15% to 51%) and sleep disorders (6% to 30%). No study 
evaluated benefits or harms of ME/CFS diagnosis versus non-diagnosis. 

Sixty-six trials evaluated treatments for ME/CFS. Thirty-three trials were included in the 
prior AHRQ report and 33 trials were new since the prior report. Cognitive Behavioral Therapy 
(CBT) and exercise therapy were associated with improved fatigue, function, and other outcomes 
versus inactive control therapies, but the magnitude of effects based on average benefits was 
small to moderate. These trials demonstrated unexplained statistical heterogeneity in pooled 
estimates and contained methodological limitations. Additionally, trials varied in the ME/CFS 
case definitions used, though findings were similar, with no statistically significant differences, 
when analyses were stratified according to the case definition used. However, stratified analyses 
based on case definitions were limited by the small number of trials and few trials used more 
current ME/CFS case definitions (including definitions requiring presence of post-exertional 
malaise); moreover, trials may not have evaluated patients with more severe ME/CFS. Therefore, 
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the applicability of findings to patients with severe ME/CFS, ME/CFS diagnosed using more 
current case definitions, or post-exertional malaise was uncertain. Other pharmacological, 
nonpharmacological, dietary, and complementary and alternative therapies were ineffective, or 
evidence of effectiveness was too limited to reliably evaluate benefits and harms. Reporting of 
harms across trials was suboptimal, with limited evidence that exercise and CBT were not 
associated with increased risk of serious adverse events or worsening of symptoms. In 
adolescents with ME/CFS, limited evidence found CBT (family based or involving parents) 
associated with improved function and school attendance versus inactive therapies, but 
differences were not statistically significant. 
 
Limitations. Treatment trials had methodological limitations. Most interventions and 
comparisons were evaluated in few trials, most trials used older ME/CFS case definitions 
(including case definitions that did not require post-exertional malaise), and there was limited 
information on how key characteristics and subgroups of patients impacted outcomes. There was 
unexplained statistical heterogeneity in meta-analyses, study inclusion was restricted to English 
language publications and formal methods for determining small sample effects were not 
performed due to small numbers of studies.  
  
Conclusions. This report summarizes the literature through February 2022, documents the gaps 
and limitations in published clinical trials, and provides evidence that well-designed trials of 
therapy for ME/CFS utilizing more current ME/CFS case definitions are needed. Evidence on 
effective treatments for ME/CFS remains limited. The strength of evidence supporting the use of 
graded exercise and CBT was low and the magnitude of benefits was small to moderate, with 
inadequate evidence in patients diagnosed with more current case definitions, limited reporting 
of harms, and inadequate evaluation in severely affected patients. Methodological and other 
limitations (imprecision, inconsistency, uncertain generalizability) preclude strong conclusions. 
Other therapies were not shown to be effective or require additional evidence to determine 
effectiveness.   
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Introduction 

This report was commissioned by the Centers for Disease Control and Prevention (CDC) to 
synthesize the evidence from a systematic review on evaluation and management of myalgic 
encephalomyelitis (ME)/chronic fatigue syndrome (CFS). It builds upon and updates a 2014 
Agency for Healthcare Research and Quality (AHRQ) review and subsequent 2016 addendum 
that was conducted to support a National Institutes of Health Pathways to Prevention 
conference,1 

This report was to inform the development of a guideline on treatment and management of 
ME/CFS. However, CDC ME/CFS program recognizes that the systematic review did not 
provide enough evidence to move forward with treatment recommendations at this time. So, 
despite the fact that improving clinical care remains a critical issue, it is in the best interest to not 
proceed with developing the guideline. In the interest of transparency, the final report of this 
systematic review, comments received, and responses to these comments will be posted on CDC 
ME/CFS website. The posting of the systematic review is to make the information available 
should others in the ME/CFS field undertake a review of the literature in the future. 

Background 
ME/CFS is a condition characterized by a constellation of symptoms. Hallmarks of ME/CFS 

are post-exertional malaise and/or persistent and disabling fatigue, as well as various additional 
manifestations, including pain, sleep disturbance, orthostatic intolerance, motor impairment, 
neurological and cognitive manifestations (i.e., impaired concentration, mental processing, and 
memory), and altered immune and autonomic responses.2-5 ME/CFS often follows a chronic or 
relapsing and remitting course and may result in reduced quality of life and loss of 
independence.1,6 In 2015, the Institute of Medicine (IOM) recommended renaming the condition 
to systemic exertion intolerance disease.5 However, the terms ME and CFS continue to be used, 
and will be used in this report. 

Although similar well-described symptom clusters were reported as early as the 1930s,7 the 
term “myalgic encephalomyelitis (ME)” was first used to describe the condition in the 1950s and 
ME was recognized by the World Health Organization as a disease entity in the 1960s.8 The term 
“chronic fatigue syndrome (CFS)” was coined in the 1980s after research failed to identify a 
clear viral association in what was previously labeled chronic Epstein-Barr virus syndrome.9-12 
Although the terms ME and CFS are often used together or interchangeably, ME may be a subset 
of CFS or its own distinct disease. 

Many case definitions for ME and CFS have been proposed (Table 1 shows commonly used 
case definitions and the names we used to refer to them in this report).13 The first case definitions 
for ME/CFS were published in the 1980’s.10,13 Other case definitions have been introduced over 
the years, including the 1991 Oxford criteria,14 the 1994 Fukuda criteria,4 the 2003 Canadian 
criteria,2 the 2007 National Institute for health and Care Excellence (NICE) criteria,15 and the 
2011 international consensus criteria.3 An important distinction between case definitions is 
whether presence of post-exertional malaise is required for diagnosis. Trials of treatments for 
ME/CFS have primarily utilized older case definitions (Oxford, Fukuda, or NICE) that do not 
require presence of post-exertional malaise. The 2011 international consensus report advocates 
for use of the term ME over CFS, to better reflect an underlying pathophysiology involving 
widespread inflammation and neuropathology, though this position has not been accepted by all.3 
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The proposed IOM definition for systemic exertion intolerance disease requires substantial 
reduction or impairment in ability to engage in pre-illness levels of activity; post-exertional 
malaise; unrefreshing sleep; and either cognitive impairment or orthostatic intolerance.5 The use 
of multiple case definitions for ME/CFS is an ongoing challenge in the field, as it has resulted in 
heterogeneous populations in the research literature. For example, a systematic review found that 
median ME/CFS prevalence varied in studies that used different case definitions.16 For example, 
one study found that the prevalence of ME/CFS was 15 times higher in studies that used the 
earlier Oxford case definition (1.5%), which does not require presence of post-exertional 
malaise, compared with those that used the Canadian case definition, which does.16 However, 
interpretation of these findings is difficult. As noted in the prior AHRQ report, studies have not 
been able to determine the accuracy of different ME/CFS case definitions, due to the lack of a 
reliable and universally accepted reference (“gold”) standard, methodological limitations in the 
literature, and limited evidence for some case definitions (including more recently introduced 
case definitions).1,16,17 

The IOM report estimates ME/CFS prevalence in the U.S. between 836,000 and 2.5 million.5 
However, the prevalence of ME/CFS is difficult to estimate given the uncertainty and variability 
in case definitions and differences in study methodology. Even with these challenges in 
estimating ME/CFS prevalence, it is estimated that as many as 84 to 91 percent of persons with 
ME/CFS have not been diagnosed.5 ME/CFS is more common among women than men, with an 
average age at diagnosis of between 30 and 40 years of age.18 The prevalence of ME/CFS and 
pattern of symptoms in children appears similar to adults, though in children an antecedent acute 
flu- or mononucleosis-like syndrome may be more frequently present and the prognosis may be 
more favorable.19-21 Data suggest that about 40 percent (8 to 63%) of adult patients with ME/CFS 
improve but only 5 percent (0 to 31%) fully recover,22 compared to recovery in over 50 percent 
of children within 6 months.20 However, more research is needed to understand the prognosis of 
ME/CFS in children. 

The goal of treatment for ME/CFS is to reduce symptoms and improve function and quality 
of life. Although a number of medications have been used to treat ME/CFS, no medication is 
approved by the U.S. Food and Drug Administration (FDA) for ME/CFS. Treatments for 
ME/CFS fall into two broad categories: those intended to treat the underlying cause of the 
disease (pathogenesis-based therapies) and those targeting ME/CFS symptoms (symptom-based 
therapies).23 The first category includes immune modulators (e.g., rintatolimod, immunoglobulin, 
rituximab, and corticosteroids), antiviral and antibiotic medications, and other medications. 
Symptom-based therapies include medications to treat fatigue, sleep dysfunction, pain, mood 
disorders, and other symptoms associated with ME/CFS, as well as non-drug therapies such as 
yoga, stretching and relaxation techniques, mindfulness based training, graded exercise, pacing 
strategies, cognitive behavioral and other psychological therapies, dietary supplements and 
interventions, and various complementary and alternative therapies.23 In practice, there are wide 
variations in the clinical management of patients with ME/CFS, and many patients receive 
multiple therapies in various combinations and sequences. 

The prior AHRQ report found limited evidence that graded exercise therapy (GET) and 
counseling therapies (primarily cognitive behavioral therapy [CBT]) were associated with 
beneficial effects on fatigue and function in some patients, but found that these therapies had not 
been adequately tested in patients with more severe ME/CFS or in patients identified using more 
current case definitions.1 It also found limited evidence that rintatolimod was associated with 
improved exercise performance in some patients. There was insufficient evidence to determine 
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the effectiveness of other therapies. The CDC commissioned a review to incorporate new 
research and address research gaps identified in the 2014 AHRQ report. 

Table 1. Case definitions or diagnostic criteria 
Case Definition 
Or Diagnostic Criteria Reference 

 
Population 

Ramsay, 198611 Ramsay M. Postviral fatigue syndrome: The saga of royal free 
disease. London: Gower Medical; 1986. 

Adults 

Holmes, 198810 Holmes GP, Kaplan JE, Gantz NM, et al. Chronic fatigue syndrome: 
a working case definition. Ann Intern Med. 1988;108(3):387-9.  

Adults 

Oxford 
Sharpe, 199114 
 

Sharpe MC, Archard LC, Banatvala JE, et al. A report-chronic fatigue 
syndrome: guidelines for research. J R Soc Med. 1991;84(2):118-21.  

Adults 

London ME 
Dowsett, 199424 

Dowsett E, Goudsmit E, Macintyre A, et al. Report from the national 
task force on chronic fatigue syndrome (CFS), post viral fatigue 
syndrome (PVFS), myalgic encephalomyelitis (ME). Westcare. 1994. 

Adults 
 
 

Fukuda, 19944 
 

Fukuda K, Straus SE, Hickie I, et al. The chronic fatigue syndrome: a 
comprehensive approach to its definition and study. International 
Chronic Fatigue Syndrome Study Group. Ann Intern Med. 
1994;121(12):953-9.  

Adults 

Canadian ME/CFS 
Carruthers, 20032 
 

Carruthers BM, Jain AK, de Meirleir KL, et al. Myalgic 
encephalomyelitis/chronic fatigue syndrome: clinical working case 
definition, diagnostic and treatment protocols. J Chronic Fatigue 
Syndr. 2003;11(1):7-115. 

Adults 
Children 

NICE, 200715 National Institute for Clinical Excellence. Chronic fatigue 
syndrome/myalgic encephalomyelitis (or encephalopathy): Diagnosis 
and management of CFS/ME in adults and children. NHS National 
Institute for Health and Clinical Excellence, 7. 2007; NICE clinical 
guideline 53; 2007. 

Adults 
Children 

International Pediatric 
Jason, 200625 
 

Jason LA, Bell DS, Rowe K, et al. A pediatric case definition for 
myalgic encephalomyelitis and chronic fatigue syndrome. Journal of 
Chronic Fatigue Syndrome. 2006;13(2-3):1-44.  

Children 

Revised Canadian 
ME/CFS 
Jason, 201026 

Jason L, Evans M, Porter N, et al. The development of a revised 
Canadian myalgic encephalomyelitis chronic fatigue syndrome case 
definition. Am J Biochem Biotechnol. 2010;6(2):120-35. 

Adults 
 

International ME 
Carruthers, 20113 
 

Carruthers BM, van de Sande MI, De Meirleir KL, et al. Myalgic 
encephalomyelitis: International Consensus Criteria. J Intern Med. 
2011;270(4):327-38.  

Adults 
Children 

IOM ME/CFS criteria 
20155 

Institute of Medicine. Beyond myalgic encephalomyelitis/chronic 
fatigue syndrome: Redefining an illness. Washington, DC: National 
Academies Press; US; 2015. 

Adults 
Children 

Abbreviations: CFS = chronic fatigue syndrome; IOM = Institute of Medicine; ME = myalgic encephalomyelitis; NICE = 
National Institute for Health and Care Excellence. 
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Purpose 
The purpose of this systematic review is to synthesize the evidence on benefits and harms of 

treatment for ME/CFS; benefits and harms of diagnosing ME/CFS; and the prevalence of non-
ME/CFS conditions in persons presenting for evaluation of potential ME/CFS.  
  

Methods 
This systematic review follows the methods of the AHRQ Methods Guide for Effectiveness 

and Comparative Effectiveness Reviews.27 

Topic Development and Refinement  
The scope and key questions used to guide the current review were developed by the Pacific 

Northwest Evidence-based Practice Center (EPC) with input from the CDC and eight Key 
Informants representing clinical, research, or patient perspectives in ME/CFS. The protocol for 
this review was registered in the PROSPERO international database of prospectively registered 
systematic reviews.28 The following key questions were used to guide this report:  
 
Key Question 1: In patients undergoing evaluation for possible ME/CFS, what is the frequency 
of non-ME/CFS conditions? 
Key Question 2: What are the benefits and harms of diagnosing ME/CFS, versus non-diagnosis? 
Key Question 3: What are the benefits and harms of therapeutic interventions for patients with 
ME/CFS, and how do they vary by patient subgroups? 
 Key Question 3a: Interventions for treating ME/CFS 

Key Question 3b: Interventions for treating symptoms commonly present in persons with 
ME/CFS (fatigue, poor sleep, orthostatic intolerance, pain, cognitive problems, 
depression, multiple chemical sensitivity, gastrointestinal symptoms, urinary symptoms, 
etc.) 

  
The scope of this report differs from the prior report in several ways. Whereas the prior 

report focused on adults with ME/CFS, this update also includes children. The prior report 
included questions on the accuracy and concordance of case definitions and diagnostic criteria 
used to diagnosis ME/CFS. This update does not address diagnostic accuracy of case definitions 
for ME/CFS, due to the lack of a reliable, universally accepted reference standard, which is 
necessary to estimate diagnostic accuracy. Instead, this report addresses a new Key Question on 
the frequency of non-ME/CFS conditions (without a diagnosis of ME/CFS) in persons presenting 
for evaluation for possible ME/CFS (Key Question 1). The prior report included a question on 
the harms of diagnosing ME/CFS and included qualitative and noncomparative studies. This 
update addresses both the benefits and harms of diagnosis (Key Question 2), in order to present a 
more balanced perspective, and is restricted to comparative studies that assessed outcomes in 
persons diagnosed and not diagnosed with ME/CFS. Finally, for evaluation of ME/CFS 
treatments the prior report focused on effects on fatigue, function, and quality of life. This update 
also evaluates effects of treatments on other outcomes (depression, anxiety, sleep quality, pain, 
and others [e.g., cognitive functioning, gastrointestinal symptoms, orthostatic intolerance, and 
symptoms associated with multiple chemical sensitivity]). Because numerous trials evaluated 
outcomes addressed in Key Questions 3a and 3b, we report results for both sub-questions in the 
same section. This report also seeks to determine how effects of ME/CFS treatments varied in 



Management of ME/CFS: A Systematic Review 
Pacific Northwest Evidence-based Practice Center       12 

subgroups defined by patient characteristics, including the ME/CFS case definition used, severity 
of symptoms, duration of symptoms, type of onset (e.g., sudden versus gradual), demographic 
factors, and others. 

Data Sources and Searches 
A research librarian conducted searches in Ovid MEDLINE (1988 to January 9, 2019), 

PsycINFO (1988 to January Week 1 2019), the Cochrane Central Register of Controlled Trials 
and Cochrane Database of Systematic Reviews (through January 9, 2019), and Embase (through 
January 11, 2019) (search strategies shown in Appendix A). We supplemented searches of 
electronic databases with review of reference lists of relevant studies. We also reviewed the 
excluded studies list of the prior AHRQ report to identify studies potentially relevant to the 
revised scope of this update. Searches were updated on February 16, 2021.  

Process for Study Selection 
Criteria for inclusion and exclusion of studies were developed for the Key Questions using 

the populations, interventions, comparators, outcomes, timing, and setting/study design 
(PICOTS) framework (Appendix B). Articles were selected for review if they were about 
evaluation of patients with fatigue, diagnosis of ME/CFS, or treatment of ME/CFS in adults or 
children; were relevant to a Key Question; and met the prespecified inclusion criteria. Studies of 
nonhuman subjects and studies without original data were excluded. Abstracts were 
independently reviewed by two investigators and full-text articles were obtained for all studies 
that either investigator classified as potentially meeting inclusion criteria. Discrepancies were 
resolved through discussion and consensus, with a third investigator to resolve discrepancies if 
necessary. Two investigators independently reviewed all full-text articles for final inclusion. 
Inclusion was restricted to English-language articles. A list of the included studies appears in 
Appendix C; a list of excluded studies and primary reasons for exclusion can be found in 
Appendix D.  

Inclusion criteria 
For Key Question 1, we included systematic reviews and cohort studies of adults or children 

presenting with possible ME/CFS due to fatigue or post-exertional malaise that reported the 
proportion of patients with non-CFS symptoms/conditions. We excluded studies on the 
prevalence of symptoms in patients diagnosed with ME/CFS, which was not the topic of this Key 
Question. 

For Key Question 2, we included randomized trials and cohort studies of patients presenting 
with fatigue or post-exertional malaise. The studies compared those diagnosed with ME/CFS 
versus those not given an ME/CFS diagnosis and reported any potential benefit or harm from 
diagnosis (including access to treatment, psychological harms, labeling, risk from diagnostic 
testing, misdiagnosis, or other). We also included studies that evaluated these outcomes before 
and after diagnosis of ME/CFS.  

For Key Question 3, we included randomized trials of patients diagnosed with ME/CFS using 
published case definitions. Included interventions were various forms of counseling and 
behavioral therapy (e.g., CBT, cognitive therapy, relaxation, mindfulness-based stress reduction, 
biofeedback), exercise (e.g., graded exercise or anaerobic exercise), adaptive pacing, orthostatic 
training, complementary and alternative therapies (e.g., acupuncture, massage, tuina, Qigong, 
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distant healing, and others), pathogenesis-based medications (e.g., immune modulators, 
antivirals, or antibiotics), and symptom-based medications (beta blockers, antidepressants, 
anxiolytics, stimulants, mineralocorticoids, ivabradine, and others). Trials compared an included 
intervention versus inactive treatment (defined as placebo, no treatment, usual care/usual 
specialist care, wait list, or an attention control) or versus another included intervention. Wait list 
refers to trials in which the inactive treatment is delayed initiation of the studied intervention. 
Attention controls are not intended to have an important therapeutic effect but control for some 
of the attentional and time aspects of active therapy (e.g., in a trial with CBT as the active 
intervention, simple education or advice without a cognitive behavioral component). Outcomes 
were continuous measures of fatigue, function, quality of life, school attendance (children), 
sleep, depression, anxiety, and other outcomes associated with specific ME/CFS-associated 
symptoms (gastrointestinal, autonomic dysfunction, orthostatic intolerance, urinary symptoms, 
symptoms associated with multiple chemical sensitivity). The review focuses on patient-reported 
outcomes; however, we included the 6-minute walk test, as it is the most commonly reported 
“objective” measure of function in trials of treatments for ME/CFS. We also included 
dichotomous measures for improvement in fatigue, improvement in function, overall efficacy, 
and recovery, as these outcomes were defined in the trials. Harms were serious adverse events, 
withdrawals due to harms, withdrawal due to symptom worsening, post-exertional malaise, 
worsening of function, and specific drug-related adverse events. Subgroups of interest were 
based on age, sex, race/ethnicity, duration of symptoms, severity of symptoms, and ME/CFS 
case definition used. 

For treatment of ME/CFS, inclusion was restricted to studies that utilized a formal, published 
case definition for diagnosis of ME/CFS. We included only studies of patients that met criteria 
for ME/CFS, and not those that only had conditions often present in patients with ME/CFS (e.g., 
fibromyalgia, irritable bowel syndrome, orthostatic intolerance). No duration or timing 
restriction was applied, other than that treatment trials had to assess outcomes at least 12 weeks 
after initiation of therapy, because short-term outcomes may not be maintained and may be less 
meaningful than longer-term outcomes, given the chronic and fluctuating nature of ME/CFS.29 
Studies conducted in inpatient settings or in institutionalized individuals were excluded, to 
increase applicability to outpatient management, where ME/CFS is typically treated.  

Data Extraction and Data Management 
The following information was extracted from included studies into evidence tables: study 

design, setting, ME/CFS case definition, inclusion and exclusion criteria, population 
characteristics (including sex, age, race, duration of ME/CFS, baseline fatigue, baseline function, 
presence and severity of depression, and other co-morbidities), sample size, duration of follow-
up, attrition, characteristics of treatments and control interventions, funding source, and results, 
including outcomes at baseline and at follow-up. For studies that reported population 
characteristics by treatment arm, mean values and standard deviations were calculated for the 
overall sample from the data provided. For each study, data extraction was performed by two 
investigators: the first investigator extracted the data, and the second investigator independently 
reviewed the extracted data for accuracy and completeness. 

Risk of Bias of Individual Studies Assessment 
The risk of bias of each study was assessed based on predefined criteria adapted from 

methods proposed by the U.S Preventive Services Task Force. The criteria used are consistent 
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with the approach recommended by AHRQ in the AHRQ Methods Guide.27 Two investigators 
independently assessed the risk of bias of each study. Discrepancies were resolved through 
discussion and consensus, with a third investigator making the final decision if necessary. 

For randomized trials of interventions, risk of bias assessment was based on the methods 
used for randomization, allocation concealment, and blinding; the similarity of compared groups 
at baseline; attrition; and use of intent-to-treat analysis.27,30 For observational studies, risk of bias 
assessment was based on the methods for selecting patients, ascertaining exposures and 
outcomes, attrition, and analysis, including control for confounders (when applicable). Based on 
these factors, each study was assigned an overall “low,” “medium,” or “high” risk of bias.27,30  

Low risk of bias studies are considered likely to be valid. Low risk of bias studies clearly 
describe the population, setting, interventions, and comparison groups; use a valid method for 
allocating patients to interventions; clearly report dropouts and have low dropout rates; use 
appropriate methods to control for confounders (observational studies); blind patients and care 
providers to treatments (randomized trials); assess outcomes blinded to intervention status; and 
appropriately measure outcomes and fully report results. 

Medium risk of bias studies have some methodological deficiencies, but no flaw or 
combination of flaws judged likely to cause major bias. The study may be missing information, 
making it difficult to assess its methods or assess limitations and potential problems. The 
medium risk of bias category is broad, and studies with this rating vary in their strengths and 
weaknesses: the results of some medium risk of bias studies are likely to be valid, while others 
are probably invalid. 

High risk of bias studies have significant flaws that may invalidate the results. They have a 
serious or “fatal” flaw in design, analysis, or reporting; large amounts of missing information; or 
discrepancies in reporting. The results of these studies are at least as likely to reflect flaws in the 
study design as true effects of the interventions under investigation. High risk of bias studies 
were not excluded a priori but were considered highly unreliable. 

Assessing Research Applicability 
Applicability is the extent to which the effects observed in published studies are likely to 

reflect the expected results when a specific intervention is applied to the population of interest 
under “real-world” conditions.27 It indicates the extent to which research included in a review 
might be useful for informing clinical decisions in specific situations. We recorded factors 
relevant for understanding applicability, such as the characteristics of the patients (e.g., severity 
or duration of ME/CFS, ME/CFS case definition used, presence and severity of associated 
conditions and symptoms, and demographic characteristics), interventions, and settings.31 To 
interpret the magnitude of benefits, we defined a minimum clinically important difference for 
fatigue as 2.3 points on the 11-item 0 to 33 Chalder scale, 0.6 points on the 1 to 7 Fatigue 
Severity Scale, or 11.5 points on the 1 to 50 Multidimensional Assessment of Fatigue;32 for 
function as 10 points on the 0 to 100 Short Form (SF)-36 physical function subscale;33 and for 
psychiatric outcomes as 1.7 points on the 0 to 21 Hospital Anxiety and Depression Scale 
(HADS) depression or anxiety scales.34 For pooled standardized mean difference (SMD) 
estimates for outcomes reported using different scales, we defined an SMD of 0.2 to <0.5 as 
small, 0.5 to <0.8 as moderate, and ≥0.8 as large.35 
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Data Synthesis 
Meta-analysis was performed for exercise and CBT, the treatments evaluated in the largest 

number of trials, using the Dersimonian-Laird random-effects models in RevMan 5.3 (the Nordic 
Cochrane Centre, Copenhagen).36 Separate meta-analyses were performed for exercise versus 
inactive controls, exercise versus active treatments, CBT versus inactive controls, and CBT 
versus active treatments. We pooled results separately for each active treatment comparator, due 
to clinical heterogeneity and potential differences in effects; stratified results are presented for 
each active treatment comparator without pooling results across comparators. 

Meta-analyses were also conducted on continuous measures for fatigue, functional 
impairment, depression, anxiety, sleep quality, pain, and the 6-minute walk test. Separate 
analyses were performed for outcomes assessed at the end of treatment and for outcomes 
assessed after the completion of therapy (post-intervention follow-up). Analyses of continuous 
outcomes were based on the raw (unadjusted) mean difference or SMD (for outcomes assessed 
using different scales) in follow-up scores.37 To enable calculation of pooled raw mean 
differences, continuous pain scales were converted to a common 0 to 10 scale. For function, 
results using the SF-36 physical function subscale were converted to the standard 0 to 100 scale 
if necessary. Estimates based on the difference in change from baseline were similar or slightly 
larger than the difference in follow-up scores and are not discussed further. We utilized the 
difference in change from baseline when follow-up scores were not reported. Studies that 
reported adjusted estimates reported results similar to the raw mean differences. When fatigue or 
function were reported using different scales, we reported the results as the SMD; we also 
reported stratified results based on each of the original scales. When standard deviations for 
follow-up scores were not reported, we imputed them based on the average from the other 
studies in the analysis. Unless indicated otherwise, for all continuous outcomes except for 
functional impairment, lower scores indicate a better outcome; for functional impairment, lower 
scores indicate a worse outcome, based on the method for scoring the Short-Form Physical 
Component Summary score or Physical Function subscale (the most commonly reported 
measures of function). If necessary, for the purpose of meta-analysis we reversed other scales 
used to measure function so that the direction of effects (e.g., higher scores indicating worse 
outcomes) was the same for all studies in an analysis. Although some trials reported results at 
long-term, post-trial follow-up, we restricted meta-analyses to outcomes assessed during the trial, 
due to potential crossover and contamination following trial completion. 

We also conducted meta-analyses on dichotomous measures for improvement in fatigue, 
improvement in function, recovery, serious adverse events, withdrawal due to adverse events, 
withdrawal due to worsening, post-exertional malaise, and school attendance (for studies of 
children), based on the pooled relative risk (RR). If necessary, RR’s were calculated from data 
reported in the trial publication. For the Pacing, graded Activity, Cognitive behavior therapy; a 
randomized Evaluation (PACE) trial, the primary analyses of dichotomous outcomes were based 
on data reported in the main trial publication,38 which utilized definitions modified from the 
original protocol.39 We conducted sensitivity analyses using data based on the original protocol 
definitions.40 

For studies with more than two treatment arms relevant for an analysis, we combined the 
arms for the main analysis, so that each study was represented once, in order to avoid 
overweighting. However, one study could be represented in multiple subgroups in stratified 
analyses. Heterogeneity was assessed using the I-squared statistic (the proportion of variation in 
study estimates due to heterogeneity).41,42 We conducted subgroup analyses based on the inactive 
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control type (usual care, specialist care, attention control, wait list, or placebo), ME/CFS case 
definition, and CBT type (individual/face-to-face, individual/web or telephone, group/face-to-
face) and evaluated for the subgroup differences with a statistical test (fixed effect analysis based 
on the inverse-variance method in RevMan 5.3). We also performed sensitivity analyses in 
which high risk of bias and outlier trials (trials that qualitatively differed substantially from 
others in the analysis) were excluded. We did not evaluate for potential publication bias using 
graphical or statistical methods for small sample effects, because no analysis had at least 10 
trials.43  

Grading the Body of Evidence for Each Key Question 
We assessed the strength of evidence for treatment comparisons and outcomes addressed in 

Key Question 3, in accordance with the AHRQ Methods Guide.27,44 The strength of evidence 
was based on risk of bias/study limitations (graded low, moderate, or high); the consistency of 
results between studies (graded consistent, inconsistent, or consistency unknown when only one 
study was available); the directness of the evidence linking the intervention and health outcomes 
(graded direct or indirect); the precision of the estimate of effect, based on the number and size 
of studies and confidence intervals (CI) for the estimates (graded precise or imprecise); and 
whether reporting bias was suspected (graded suspected or undetected). We did not evaluate the 
strength of evidence for Key Question 1 because it provided descriptive information regarding 
the prevalence of non-CFS conditions and we did not evaluate the strength of evidence for Key 
Question 2 because no studies met inclusion criteria for this question. 

The strength of evidence was rated using the four categories recommended in the AHRQ 
Methods Guide:27,44 A “high” grade indicates high confidence that the estimate of effect lies 
close to the true effect for this outcome. The body of evidence has few or no deficiencies and the 
findings are stable (i.e., another study is unlikely to change the conclusions). A “moderate” grade 
indicates moderate confidence that the estimate of effect lies close to the true effect for this 
outcome. The body of evidence has some deficiencies and findings are likely to be stable, but 
there is some uncertainty. A “low” grade indicates low confidence that the estimate of effect lies 
close to the true effect for this outcome. The body of evidence has major or numerous 
deficiencies (or both) and additional evidence is needed to determine that the findings are stable 
or that the estimate of effect is close to the true effect. An “insufficient” grade indicates that 
evidence is too limited to estimate an effect, there is no confidence in the effect estimate, no 
evidence is available, or the body of evidence has unacceptable deficiencies, precluding reaching 
a conclusion. 

Peer Review and Public Commentary 
Experts in ME/CFS and Key Informants were invited to provide external peer review of the 

draft report. The draft report was also posted on the Federal Register Notice and regulations.gov 
for 90 days (May 17, 2021 to August 16, 2021) to facilitate a public comment period through 
Federal Register Notice and Regulations.gov. The draft report was edited in response to peer 
review and public comment, including additional clarification of limitations in the evidence, 
prior to finalization. 
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Results 
Results of Literature Searches 

Results of the literature search and selection process are summarized in the literature flow 
diagram (Figure 1). Database searches and searches of reference lists resulted in 5,525 
potentially relevant citations. After dual review of abstracts and titles, 697 articles were selected 
for full-text review. After dual review of full text articles, 73 studies (in 91 publications) were 
included. Thirty-three studies were included in the prior AHRQ report and 40 studies were added 
for this update. The new studies include one systematic review and six observational studies for 
Key Question 1 and 33 studies for Key Question 3 (treatments for ME/CFS). No study met 
inclusion criteria for Key Question 2. Detailed evidence tables with data abstraction and risk of 
bias assessment tables for included studies by Key Question are available in Appendices E and 
F. 

Figure 1. Literature flow diagram 

 
Note: Some studies included multiple interventions or were reported in multiple publications. 
Abbreviations: CAM= complementary and alternative medicine; CBT = cognitive behavioral therapy; H2H= head-to-head 
comparisons of active interventions; RCT = randomized controlled trial 
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Key Question 1. In patients undergoing evaluation for possible 
ME/CFS, what is the frequency of non-ME/CFS conditions? 

Key Points 
• A systematic review of studies of patients presenting with tiredness/fatigue found a 

pooled prevalence of anemia of 2.8% (95% CI 1.6% to 4.8%; 3 studies, N=1091), 
malignancy 0.6% (0.3% to 1.3%; 3 studies, N=1091), depression 18.5% (16.2% to 
21.0%; 6 studies, N=1000), and serious somatic diseases 4.3% (2.7% to 6.7%; 3 studies, 
N=436). 

• A study of primary care adult patients with a primary symptom of fatigue (n=571) found 
that the most frequent diagnostic categories (present in >5% of patients) were 
musculoskeletal (19.4%), infection (18.0%), psychological or social (16.5%, most 
commonly depression, strain/burnout, or anxiety), gastrointestinal (8.1%), and neurologic 
(6.7%, most commonly headache or dizziness).  

• Four European studies of adult patients with fatigue (total N = 2293) undergoing 
evaluation for possible ME/CFS in specialty settings found that when ME/CFS was 
excluded, the most common non-ME/CFS conditions were psychiatric (15% to 51%) and 
sleep disorders (6% to 30%), although one study found neurological (21%), 
neurodegenerative (15%), and immunologic (13%) conditions to be most common. A 
U.S. study (N=104) found that the most common non-ME/CFS conditions were alcohol 
abuse (8.2%), anemia (6.1%), diabetes mellitus (16%), high C-reactive protein (20%), 
hypothyroidism (20%), depression (8.2%), urinary tract infection (8.2%), restless legs 
syndrome (6.1%), and substance abuse (6.1%).  

Detailed Synthesis 
We included a systematic review45 and six additional studies46-51 on the prevalence of non-

ME/CFS conditions in adult patients presenting with fatigue and possible ME/CFS. The 
systematic review addressed the differential diagnosis of tiredness/fatigue and included 26 
studies45 (Evidence Table Appendix E1). The review restricted inclusion to studies conducted 
in primary care settings in which patients sought care for tiredness or fatigue (i.e., tiredness 
symptoms were not elicited from patients through a review of symptoms or other method). 
Although all patients had fatigue, they did not necessarily present specifically for evaluation of 
ME/CFS and methods used to exclude or diagnose ME/CFS were not well-described. The review 
pooled prevalence data for common causes of tiredness based on all studies that met inclusion 
criteria, as well as a more rigorous subset of studies that used precisely defined diagnostic 
criteria and described an appropriate diagnostic work-up. Based on this subset of studies in the 
review, the pooled prevalence of anemia was 2.8% (1.6% to 4.8%; 3 studies, N=1091), 
malignancy 0.6% (0.3% to 1.3%; 3 studies, N=1091), depression 18.5% (16.2% to 21.0%; 6 
studies, N=1000), and serious somatic diseases 4.3% (2.7% to 6.7%; 3 studies, N=436). The 
serious somatic disease category overlapped with the other categories and included diabetes, 
anemia, hypothyroidism, and malignancy. The systematic review also included three studies on 
the prevalence of CFS in those with fatigue. The rates were 1.9% and 0.7% in two studies and 
31.2% in the third. The higher prevalence in the latter study could be related to the inclusion 
criteria: it restricted inclusion to patients with tiredness for at least 6 months without a diagnosis 
associated with the tiredness (2 of the criteria in the 1994 Fukuda case definition for CFS that 
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was utilized in the study). The review did not pool estimates of prevalence of CFS, due to the 
small number of studies, in addition to the inconsistency across studies. 

A prospective Dutch study of primary care patients (N=571) evaluated diagnoses following a 
new episode in which fatigue was the main symptom (duration >6 months in 58%) (Table 2).50 It 
found that 0.7% of patients were diagnosed with CFS. The most frequent diagnostic categories 
were musculoskeletal (19.4%), psychological or social (16.5%, most commonly depression, 
strain/burnout, or anxiety), gastrointestinal (8.1%), neurologic (6.7%, most commonly headache 
or dizziness), general conditions (4.2%, including anemia, adverse drug effects, pain, and 
allergies), infection (18%), respiratory (4.9%), endocrine (2.8%, most commonly 
hypothyroidism), cardiovascular (1.9%), climacteric symptoms (1.1%), malignancy (0.7%), and 
dermatological (0.5%).  

Five studies (N=2293) reported the prevalence of CFS in patients evaluated in specialty 
settings for possible CFS46-49 (Evidence Table Appendix E1). As in the systematic review, a 
limitation of these studies is that methods use dot exclude or diagnose ME/CFS were not well-
described. One study46 was conducted in the U.S. and four studies47-49 in Europe. In these 
studies, the proportion of patients who met criteria for CFS ranged from 7% to 60% (Table 2). In 
the four European studies, the most common non-ME/CFS conditions among patients who did 
not meet criteria for CFS were psychiatric (15% to 51%) and sleep disorders (6% to 30%). Other 
diagnoses included cardiovascular, pain, endocrine, nutritional, musculoskeletal, gastrointestinal, 
and neurological conditions (<5% for each of these categories). One study49 found that 47% of 
patients had chronic diseases but did not specify the conditions further and one study51 found 
neurological (21.4%), neurodegenerative (15%), and immunologic (13.5%) disorders to account 
for most non-ME/CFS conditions. The U.S. study (N=104) enrolled patients who were self-
referred or referred by a clinician for evaluation of possible ME/CFS.46 A diagnosis of ME/CFS 
was excluded in 47% due to the presence of non-ME/CFS conditions. The most common non-
ME/CFS conditions were alcohol abuse (8.2%), anemia (6.1%), diabetes mellitus (16%), high C-
reactive protein (20%), hypothyroidism (20%), depression (8.2%), restless legs syndrome 
(6.1%), substance abuse (6.1%), and urinary tract infection (8.2%). Less common conditions 
(diagnosed in <5% of the sample) were active inflammation, anorexia, autoimmune disorder, 
bipolar disorder, spinal disease, hepatitis C virus infection, high blood urea, hypertension, 
mitochondrial myopathy, obesity, obstructive sleep apnea, osteoarthritis, narcolepsy, rheumatoid 
arthritis, sleep problems, schizophrenia, sickle cell disease, and uncontrolled high blood pressure. 

We identified no studies on the prevalence of non-ME/CFS conditions in children presenting 
with fatigue symptoms. 
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Table 2. Studies reporting diagnosis rates for ME/CFS and non-ME/CFS conditions 

Author, Year Presentation 
Setting 
Country N 

ME/CFS 
(%) Non-ME/CFS Conditions (%) 

Brimmer, 
201346 

Self-referred 
from CFS 
support 
group or 
referred by 
clinician for 
evaluation of 
fatigue 

Healthcare 
settings: 
primary care 
and multiple 
specialties 
United States 

104 36% Non-CFS due to insufficient fatigue or 
number of symptoms: 17.3% 
Non-CFS due to presence of other 
conditions: 47.1%*  

Active inflammation: 4.1% 
Alcohol abuse: 8.2% 
Anemia: 6.1% 
Anorexia: 2.0% 
Autoimmune disorder: 2.0% 
Bipolar: 4.1% 
Spinal disease: 2.0% 
Diabetes mellitus: 16.3% 
Hepatitis C virus: 2.0% 
High blood urea: 4.1% 
High C-reactive protein: 20.4% 
Hypertension: 2.0% 
Hypothyroidism: 20.4% 
Depression: 8.2% 
Mitochondrial myopathy: 2.0% 
Obesity: 4.1% 
Obstructive sleep apnea: 4.1%  
Osteoarthritis: 4.1% 
Narcolepsy: 2.0% 
Restless legs syndrome: 6.1% 
Rheumatoid arthritis: 2.0% 
Sleep problems: 2.0% 
Schizophrenia: 2.0% 
Sickle cell: 2.0% 
Substance abuse: 6.1% 
Uncontrolled high blood pressure: 2.0% 
Urinary tract infection: 8.2% 

Devasahayam, 
201247 

Referral to 
CFS service 

ME/CFS 
specialty 
United 
Kingdom 

250 
(assessed) 

54% Psychiatric: 22% 
Sleep disorder: 6% 
Pain: 2% 
Endocrine: 3% 
Nutritional: 3% 
Musculoskeletal: 1% 
Gastrointestinal: 2% 
Neurological: 1% 
Others: 2% 
Miscellaneous/other: 2.4% 

Mariman, 
201348 

Presumed 
CFS 

Multidisciplinary 
setting 
Belgium 

279 Unequivocal 
CFS: 23% 
CFS with 
comorbidity: 
21%  
Psychiatric 
disorder: 
2.5% 
Sleep 
disorder: 
16% 
Both: 2.5% 

≥4 minor Fukuda criteria, CFS excluded: 
35.8%  
Psychiatric disorder: 12.5% 
Sleep disorder: 6.5% 
Both: 14.7% 
Internal disease: 1.4% 
Other: 0.7% 
 
<4 minor Fukuda criteria: 19.7% 
Psychiatric: 6.5% 
Sleep: 3.2% 
Both: 6.1% 
Other: 4.0% 
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Author, Year Presentation 
Setting 
Country N 

ME/CFS 
(%) Non-ME/CFS Conditions (%) 

Newton, 
201049 

Referral to 
CFS service 

ME/CFS 
Specialty 
United 
Kingdom 

260 60% Chronic disease: 47% 
Sleep disorder: 20% 
Psychological: 15% 
Idiopathic: 13% 
Cardiovascular: 4% 
Other: 1%  

Nijrolder, 
200950 

Fatigue Primary care 
The 
Netherlands 

571 0.7% 
(4/571) 

Musculoskeletal: 19.4% 
Psychological or social: 16.5% 
Gastrointestinal: 8.1% 
Neurologic: 6.7% 
General (anemia, adverse drug event, pain, 
allergies): 4.2% 
Infection: 18% 
Respiratory: 4.9% 
Endocrine: 2.8% 
Cardiovascular: 1.9% 
Menopause: 1.1% 
Cancer: 0.7% 
Skin: 0.5%` 

Slomko, 
201951 

Self- 
identified as 
meeting 
Fukuda 
criteria 

ME/CFS 
Specialty 
Poland 

1400 7% Other chronic conditions: 1308/1400 (93%) 
Neurological: 280/1308 (21.4%) 
Neurodegenerative: 200/1308 (15%) 
Psychiatric: 654/1308 (50%) 
Immunologic: 174/1308 (13.5%) 

*Individual could have more than one exclusion condition and the exclusion could be based on one or multiple conditions 
Abbreviations: CFS = chronic fatigue syndrome; ME = myalgic encephalomyelitis 
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Key Question 2. What are the benefits and harms of diagnosing 
ME/CFS vs. non-diagnosis? 

Key Points 
No study measured benefits or harms of diagnosing ME/CFS versus non-diagnosis. 

Detailed Synthesis 
We identified no study that measured benefits or harms of diagnosing ME/CFS versus non-

diagnosis. The prior AHRQ report included fourteen studies on the consequences of the 
diagnostic process or diagnosis of ME/CFS.1 The studies primarily used descriptive or 
qualitative methods, and did not meet inclusion criteria for this review because no study 
measured patient outcomes (e.g., quality of life, function, mood) using validated measures or 
compared outcomes in persons diagnosed with ME/CFS compared with those not diagnosed with 
ME/CFS. The AHRQ report included five studies that found that patients with ME/CFS feel 
stigmatized by their diagnosis in multiple aspects of their life. Two studies in the AHRQ report 
described prejudices and stereotypes in medical trainees and mental health practitioners related 
to the diagnosis assigned to an identical case presentation (CFS, ME, or other). The AHRQ 
report also included six studies that indicated a substantial burden due to failure to diagnosis 
ME/CFS, due to misdiagnosis or not meeting case definitions for ME/CFS due to presence of an 
exclusionary condition. Although the prior AHRQ report focused on harms of ME/CFS 
diagnosis, it included one study in which patients reported that a CFS diagnosis reduced 
uncertainty and provided social and medical legitimacy by providing a coherent diagnosis for 
their symptoms. 
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Key Question 3. What are the benefits and harms of therapeutic 
interventions for patients with ME/CFS and how do they vary by 
patient subgroups? 

Key Question 3a. Interventions for treating ME/CFS 
Key Question 3b. Interventions for treating symptoms commonly 
present in persons with ME/CFS (poor sleep, orthostatic 
intolerance, pain, fatigue, cognitive problems, depression, multiple 
chemical sensitivity, gastrointestinal symptoms, urinary 
symptoms, etc.) 

Key Points 

Exercise Therapy 
• In adults diagnosed with ME/CFS, graded exercise therapy (GET) was associated with 

decreased fatigue severity and improved function versus inactive controls at the end of 
therapy and at post-intervention follow-up, but the magnitude of benefits was small to 
moderate. The trials had methodological limitations, most trials used the Oxford case 
definition, and there was unexplained statistical heterogeneity (low strength of evidence). 

• Graded exercise was associated with increased likelihood of improvement in fatigue, 
improvement in function, and recovery versus inactive controls, based on the modified or 
original PACE trial definitions for these outcomes; however, the definition for recovery 
did not exclude patients with persistent symptoms (low strength of evidence). 

• Graded exercise was associated with decreased depression severity, decreased anxiety 
severity, and improved sleep quality versus inactive controls, but the magnitude of 
benefit was small (low strength of evidence). 

• Harms of graded exercise versus inactive controls were not well reported, but two trials 
found no difference in risk of serious adverse events, withdrawal due to worsening of 
symptoms, or physical function worsening, though estimates were imprecise. One trial 
found graded exercise associated with decreased risk of post-exertional malaise versus 
usual specialist care (low strength of evidence). 

• There were no differences between GET versus CBT in fatigue, function, depression, 
anxiety, sleep quality, pain, or likelihood of recovery, but findings were based on 1 or 2 
trials and most estimates were imprecise (low strength of evidence).  

• Comparisons of exercise therapy versus other (non-CBT) active therapies (relaxation, 
adaptive pacing, biofeedback, or fluoxetine) were limited to 1 or 2 trials each with no 
differences for most outcomes; however, estimates were frequently imprecise. One trial 
found graded exercise associated with improved outcomes versus adaptive pacing (low 
strength of evidence). 

• One small trial found no difference between home orthostatic training versus sham 
training in fatigue severity. Home orthostatic training was associated with a small 
improvement in blood pressure changes with standing, but orthostatic symptoms were not 
reported. 
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Cognitive Behavioral Therapy (CBT) 
• In adults diagnosed with ME/CFS, CBT was associated with decreased fatigue severity 

and improved function versus inactive controls at the end of therapy and at post-
intervention follow-up, but the magnitude of benefits was small to moderate, the trials 
had methodological limitations, some trials used the Oxford case definition, and there 
was unexplained statistical heterogeneity (low strength of evidence). 

• CBT was associated with greater likelihood of improvement in fatigue and recovery, 
based on the modified or original PACE trial definitions for these outcomes; however, the 
definition for recovery did not exclude patients with persistent symptoms. There was no 
difference in likelihood of improvement in function (low strength of evidence). 

• CBT was associated with decreased depression severity, decreased anxiety severity, and 
improved sleep quality versus inactive controls, but the magnitude of benefit was small 
(low strength of evidence). 

• Harms of CBT versus inactive controls were not well reported, but two trials found no 
difference in risk of serious adverse events, withdrawal due to worsening, or physical 
function worsening, though estimates were imprecise. One trial (PACE) found CBT 
associated with decreased risk of post-exertional malaise versus usual specialist care (low 
strength of evidence). 

• Comparisons of CBT versus other active therapies (relaxation, adaptive pacing, cognitive 
therapy, or mirtazapine) were limited to 1 or 2 trials each, with no differences for most 
outcomes but imprecise estimates. One trial (PACE) found CBT associated with 
improved outcomes versus adaptive pacing (low strength of evidence). 

• In adolescents diagnosed with ME/CFS, CBT (family focused or with parental 
involvement) was associated with decreased fatigue severity at the end of the 
intervention; effects on severity of functional impairment and school attendance favored 
CBT but differences were not statistically significant. 

• One trial found an intensive but brief osteopathy, life coaching, and neurolinguistics 
programming intervention (“Lightning Process”) in adolescents diagnosed with ME/CFS 
associated with improved function versus usual specialist care, but there were no 
statistically significant effects on fatigue, pain, anxiety, depression, or quality of life. 
School attendance was improved at 12 months but not at 6 months (low strength of 
evidence). 

Other Behavioral Approaches 
• There was insufficient evidence to determine effects of other behavioral approaches in 

adults (illness management and peer counseling, mindfulness-based cognitive therapy, or 
self-management interventions) due to small numbers of trials, imprecise estimates, 
methodological limitations, and inconsistency in findings (for self-management 
interventions). 

Medications 
• The immune modulating biologic drug rintatolimod was associated with small 

improvements in exercise ability and overall function, with greater frequency of infusion-
related headache, flu-like symptoms, chills, vasodilation and dyspnea versus placebo 
(low strength of evidence). Fatigue was not measured. 
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• Immunoglobulin G (IgG) infusions were not associated with improvements in fatigue or 
function versus placebo in 2 trials of adults (low strength of evidence). A small trial of 
adolescents found no difference between IgG versus placebo in overall improvement in 
function, but significantly more patients had greater than 25% improvement 3 months 
post treatment using an unvalidated method (insufficient strength of evidence). IgG 
infusions were associated with increased likelihood of withdrawal due to adverse events 
and headache versus placebo.  

• Small placebo-controlled trials of other drugs, including other immune modulators, 
antidepressants, corticosteroids, and single studies of an antiviral, an acetyl-
cholinesterase inhibitor, an alpha-adrenergic agonist, and a stimulant, did not find 
statistically significant effects on fatigue or function outcomes (low strength of evidence). 

Dietary Interventions, Herbal Supplements, or Homeopathy 
• There was insufficient evidence to determine the effects of dietary interventions/herbal 

supplements (insulin-like growth factor, antioxidant, acetyl-carnitine, homeopathy, 
melatonin, low-sugar/low-yeast diet). 

Complementary and Alternative Therapies 
• There was insufficient evidence to determine the effects of yoga, abdominal tuina, or 

distant healing. 
• Although single small studies found qigong exercise associated with decreased fatigue 

severity, the evidence was insufficient due to small sample sizes and methodological 
limitations of the studies. 

Detailed Synthesis 

Exercise Therapy 
Ten trials evaluated exercise therapy in adult patients with ME/CFS (Tables 3 and 4, 

Evidence Table Appendix E2).38,52-60 Sample sizes ranged from 24 to 630 (total N=1688). Six 
trials compared exercise versus inactive controls (usual care, usual specialist care, or an attention 
control [advice or supportive listening]) and six trials compared exercise versus an active 
intervention (CBT, adaptive pacing, relaxation, biofeedback, or fluoxetine). Six trials were 
included in the prior AHRQ report38,53-55,58,59 and four trials were added for this update.52,56,57,60 
Of the new trials, two trials compared exercise versus inactive controls52,56 and two trials 
compared exercise versus active therapies (relaxation57 and biofeedback60). 

One trial was conducted in the United States, seven trials in Europe, and 1 trial each in New 
Zealand and Australia. The mean age of participants ranged from 28 to 51 years and the 
proportion female ranged from 69% to 100%. The case definition for ME/CFS was the Oxford 
criteria in five trials, the Fukuda criteria in four trials, and the National Institute for Clinical 
Excellence (NICE) criteria in one trial. The duration of ME/CFS ranged from 28 to 52 months in 
four trials that reported this information. Baseline fatigue was measured using a variety of scales 
(Table 3). One trial52 required patients to have post-exertional fatigue or malaise (proportion 
with post-exertional malaise not reported); in the other trials, the proportion of patients with 
post-exertional fatigue or malaise was not described and none of the trials described the severity 
of post-exertional fatigue or malaise. Two trials excluded patients with major depression.53,60 In 
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the other trials, the proportion of patients with depression or an axis I psychiatric diagnosis 
ranged from 10% to 39%. Depression severity was most commonly reported using the HADS 
depression score (0 to 21 scale, higher scores indicate more severe depression). In eight trials, 
mean HADS depression scores ranged from 6.2 to 9.6. Functional impairment was most 
commonly reported using the SF-36 physical function subscale (0 to 100 scale, lower scores 
indicate more functional impairment). In eight trials, baseline mean SF-36 physical function 
subscale scores ranged from 30.0 to 49.4. 

The exercise intervention was graded exercise in all of the trials except for one,54 which 
evaluated anaerobic exercise. The duration of the exercise therapy intervention ranged from 8 to 
26 weeks. In most trials, the frequency of exercise was weekly or biweekly. The session length 
and exercise intensity varied, with details not reported in some trials (Table 3). Outcomes were 
assessed at 12 to 70 weeks; eight trials evaluated patients at the end of the intervention and seven 
trials evaluated patients 13.5 to 52 weeks following the completion of therapy.  

Eight trials were rated medium risk of bias and two trials57,60 were rated high risk of bias 
(Risk of Bias Table Appendix F). In all trials, blinding of patients and care providers to the 
exercise intervention was not feasible. Other methodological limitations included high attrition, 
failure to report attrition, inadequate description of randomization or allocation concealment 
methods, and failure to blind or unclear blinding status of outcomes assessors and data analysts. 

Table 3. Exercise therapy RCTs: study characteristics 

Author, Year 
Country 
Risk of Bias 

Study n 
(analyzed) 
Age, Mean 
Years 
% Female 

ME/CFS Criterion 
ME/CFS Duration 

Fatigue Scale 
Baseline 
Fatigue  

Baseline 
Depression 
Baseline 
Function 

Intervention 
Frequency, Duration, and 
Intensity 
Duration of Treatment 
Duration of Follow-up  

Clark, 201752 
GETSET 
United Kingdom 
Medium 

n: 199 
Age: 38.4 
% Female: 
79 

Criteria: NICE 
Duration: Median 
46 and 42 months 

Chalder Fatigue 
Scale 11-item (0 
to 33): 
Baseline: 26.2 
(SD 4.7) 
Post-exertional 
fatigue: Post-
exertional fatigue 
or malaise 
required 
(proportion with 
post-exertion 
malaise not 
reported) 

Major depression: 
10% 
Baseline 
depression: HADS 
depression (0 to 
21): 8.9 (SD 4.0) 
Baseline function: 
SF-36 physical 
function (0 to 100): 
48.7 (SD 22.4) 

A: Graded exercise (guided 
graded exercise self-help) 
plus specialist medical care 
B: Specialist medical care 
Frequency: Once, then up 
to 3 more sessions 
Session length: 30 minutes 
(initial), 20 minutes (follow-
up) 
Exercise intensity: Not 
specified 
 
Duration of treatment: ~8 
weeks 
Duration of follow-up: 12 
weeks 
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Author, Year 
Country 
Risk of Bias 

Study n 
(analyzed) 
Age, Mean 
Years 
% Female 

ME/CFS Criterion 
ME/CFS Duration 

Fatigue Scale 
Baseline 
Fatigue  

Baseline 
Depression 
Baseline 
Function 

Intervention 
Frequency, Duration, and 
Intensity 
Duration of Treatment 
Duration of Follow-up  

Fulcher, 199753 
United Kingdom 
Medium 

n: 59 
Age: 37.2 
% Female: 
74 

Criteria: Oxford 
Duration, median: 
2.7 years 

Chalder Fatigue 
Scale 14-item (0 
to 42) 
Baseline, mean: 
29.7 (SD 6.4) 
Post-exertional 
fatigue or 
malaise: not 
reported 

Major depression: 
Excluded 
Baseline 
depression: HADS 
depression (0 to 
21), median: 5.0 
(range 1.5 to 8.5) 
Baseline function: 
SF-36 physical 
function (0 to 100), 
mean: 47.8 (SD 
20.5) 

A: Graded exercise 
B: Flexibility/relaxation 
Frequency: Weekly visits, 
plus home exercise 5 days 
weekly 
Session length: Visit length 
not reported, at home 
practice increased to 
maximum of 30 minutes 
Exercise intensity: 
maximum 30 minutes daily 
at 60% of peak oxygen 
consumption 
 
Duration of treatment: 12 
weeks 
Duration of follow-up: 12 
weeks for 1 year. Flexibility 
group was permitted to 
cross over to exercise 
treatment after 12-week 
follow-up 

Jason, 200754 
United States 
Medium 
 

n: 114 
Age: 43.8 
% Female: 
83 

Criteria: Fukuda 
Duration: not 
reported 

Fatigue Severity 
Scale 9-item (1 to 
7) 
Baseline: 6.1 (SD 
0.71) 
Post-exertional 
fatigue or 
malaise: not 
reported 

Major depression: 
Current axis I 
diagnosis: 39% 
Baseline 
depression: Beck 
Depression 
Inventory (0 to 63): 
18.7 (SD 9.9) 
Baseline function: 
SF-36 physical 
function (0 to 100): 
46.2 (SD 23.8) 

A: Anaerobic Exercise 
(Anaerobic Activity Therapy 
[ACT]/progressive 
relaxation) 
B: Relaxation (RELAX) 
C: Cognitive-behavioral 
therapy 
D. Cognitive therapy 
Frequency: Biweekly 
Session length: 45 minutes 
Exercise intensity: Not 
specified 
 
Duration of treatment: 6 
months 
Duration of follow-up: 1 
year 

Moss-Morris, 
200555 
New Zealand 
Medium 
 

n: 43 
Age: 41.0 
% Female: 
69 

Criteria: Fukuda 
Duration: Median 
2.67 and 5.00 
(unclear if months 
or years) 

Chalder Fatigue 
Scale 14-item (0 
to 42)  
Baseline: 24.9 
(SD 8.4) 
Post-exertional 
fatigue or 
malaise: not 
reported 

Major depression: 
not reported 
Baseline 
depression: HADS 
depression (0 to 
21): 6.2 (SD 19.8) 
Baseline function: 
SF-36 physical 
function (0 to 100): 
49.4 (SD 19.8) 

A: Graded exercise 
B: Usual care 
Frequency: Weekly 
Session length: 1-hour 
initial session, length of 
follow-up sessions not 
reported 
Exercise intensity: Goal 30 
minutes 5 days a week at 
80% of maximum heart rate 
 
Duration of treatment: 12 
weeks 
Duration of follow-up: 12 
weeks 
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Author, Year 
Country 
Risk of Bias 

Study n 
(analyzed) 
Age, Mean 
Years 
% Female 

ME/CFS Criterion 
ME/CFS Duration 

Fatigue Scale 
Baseline 
Fatigue  

Baseline 
Depression 
Baseline 
Function 

Intervention 
Frequency, Duration, and 
Intensity 
Duration of Treatment 
Duration of Follow-up  

Powell, 200156 
Powell, 200461 
United Kingdom 
Medium 
 

n: 148 
Age: 33.2 
% Female: 
78 

Criteria: Oxford 
Duration: median 
51.7 months 

Chalder Fatigue 
Scale 11-item (0 
to 11) 
Baseline: 10.3 
(SD 1.4) 
Post-exertional 
fatigue or 
malaise: not 
reported 

On 
antidepressants: 
18% 
Baseline 
depression: HADS 
depression (0 to 
21): 9.4 (SD 3.9) 
Baseline function: 
SF-36 physical 
function (10 to 30): 
16.0 (SD 3.5) 

A: Graded exercise 
(maximum intervention) 
B: Graded exercise 
(minimum intervention) 
C: Graded exercise 
(minimum intervention + 
telephone contacts) 
D. Standardized medical 
care (assessment, advice, 
and booklet) 
Frequency: 9 sessions over 
3 months (maximum 
intervention), 2 initial 
sessions only (minimum 
intervention), 2 initial 
sessions plus 7 telephone 
contacts over 3 months 
(minimum intervention + 
telephone contacts) 
Session length: 2 initial 
sessions totaled 3 hours in 
all groups; 1-hour follow-up 
(maximum intervention), or 
20-minute follow-up 
(telephone follow-up) 
Exercise intensity: not 
specified 
 
Duration of treatment: 3 
months 
Duration of follow-up: 12 
months/24 months 

Wallman, 
200457 
Australia 
High 
 

n: 61 
Age: not 
reported 
(range 16 
to 74 
years) 
% Female: 
not 
reported 

Criteria: Fukuda 
Duration: not 
reported 

Chalder Fatigue 
Scale 11-item (0 
to 33)  
Baseline:  
Mental fatigue: 
6.0 (SD 1.8)  
Physical fatigue: 
11.5 (SD 3.5) 
Post-exertional 
fatigue or 
malaise: not 
reported 

Major depression: 
12% 
Baseline 
depression: HADS 
depression (0 to 
21): 6.8 (SD 3.2) 
Baseline function: 
not reported 

A: Graded exercise 
B: Flexibility/relaxation 
Frequency: Biweekly 
Session length: not 
described 
Exercise intensity: not 
described 
 
Duration of treatment: 12 
weeks 
Duration of follow-up: 12 
weeks 
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Author, Year 
Country 
Risk of Bias 

Study n 
(analyzed) 
Age, Mean 
Years 
% Female 

ME/CFS Criterion 
ME/CFS Duration 

Fatigue Scale 
Baseline 
Fatigue  

Baseline 
Depression 
Baseline 
Function 

Intervention 
Frequency, Duration, and 
Intensity 
Duration of Treatment 
Duration of Follow-up  

Wearden, 
199859 
United Kingdom 
Medium 
 

n: 136 
Age: 38.7 
% Female: 
71 

Criteria: Oxford 
Duration of fatigue: 
median 28.0 
months 

Chalder Fatigue 
Scale 14-item (0 
to 42)  
Baseline: 34.5 
(SD 5.7) 
Post-exertional 
fatigue or 
malaise: not 
reported 

Major depression: 
10% 
Baseline 
depression: HADS 
depression (0 to 
21): 8.8 (SD 3.5) 
Baseline function: 
not reported 

A: Graded exercise 
B: Attention control (advice) 
C. Fluoxetine 
D. Graded exercise + 
fluoxetine 
Frequency: at weeks 0, 1, 
2, 4, 8, 12, 20, and 26 
Session length: 20 minutes 
Exercise intensity: At least 
3 times weekly, at 75% of 
maximum oxygen uptake. 
Increased after reduction of 
10 bpm in post-exercise 
heart rate for 1 week and 
two points on the perceived 
exertion scale. 
 
Duration of treatment: 26 
weeks 
Duration of follow-up: 26 
weeks 

Wearden, 
201058 
FINE 
United Kingdom 
Medium 
 

n: 274 
Age: 44.6 
% Female: 
78 

Criteria: Oxford 
Duration: 7 years 

Chalder Fatigue 
Scale 11-item (0 
to 11) 
Baseline: 10.5 
(SD 1.1) 
Post-exertional 
fatigue or 
malaise: not 
reported 

Any depression 
diagnosis: 18% 
Baseline 
depression: HADS 
depression (0 to 
21): 9.6 (SD 4.1) 
Baseline function: 
SF-36 physical 
function (0 to 100): 
30.1 (SD 18.9) 

A: Graded exercise 
(pragmatic rehabilitation, 
including relaxation 
exercises) 
B: Usual care 
C. Supportive listening 
Frequency: 10 sessions 
over 18 weeks 
Session length: 90 minutes 
(initial session), 1 hour 
(home visits weeks 2, 4, 10, 
and 19), 30 minutes 
(telephone calls weeks 3, 6, 
8, 12, and 15) 
Exercise intensity: not 
specified 
 
Duration of treatment: 18 
weeks 
Duration of follow-up: 20 
weeks/70 weeks 
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Author, Year 
Country 
Risk of Bias 

Study n 
(analyzed) 
Age, Mean 
Years 
% Female 

ME/CFS Criterion 
ME/CFS Duration 

Fatigue Scale 
Baseline 
Fatigue  

Baseline 
Depression 
Baseline 
Function 

Intervention 
Frequency, Duration, and 
Intensity 
Duration of Treatment 
Duration of Follow-up  

White, 201138 
PACE 
United Kingdom 
Medium 
 

n: 630 
Age: 28 
% Female: 
77 

Criteria: Oxford 
Duration: median 
32 months 

Chalder Fatigue 
Scale 11-item (0 
to 33) 
Baseline: 28.2 
(SD 3.8) 
Post-exertional 
fatigue or 
malaise: not 
reported 

Any depressive 
disorder: 34% 
Baseline 
depression: HADS 
depression (0 to 
21) 8.2 (SD 3.8) 
Baseline function: 
SF-36 physical 
function (0 to 100): 
38.0 (SD 15.8) 

A: Graded exercise + 
specialist medical care 
B: Specialist medical care 
C: CBT + specialist medical 
care 
D. Adaptive pacing therapy 
+ specialist medical care 
Frequency: Weekly for 4 
weeks, then biweekly, plus 
one booster at 36 weeks 
Session length: not 
described 
Exercise intensity: Target 
30 minutes 5 times weekly 
 
Duration of treatment: 23 
weeks (booster at 36 
weeks) 
Duration of follow-up: 52 
weeks 

Windthorst, 
201760 
Germany 
High 
 

n: 24 
Age: 50.7 
% Female: 
100 

Criteria: Fukuda 
Duration of 
symptoms: >2 years 
in 92% 

MFI 20-item (20 
to 100) 
Baseline: 64.8 
(SD 9.9) 
Post-exertional 
fatigue or 
malaise: not 
reported 

Major depression: 
Excluded 
Baseline 
depression: PHQ-9 
(0 to 27): mean: 
8.2 (SD 4.3) 
Baseline function: 
SF-36 physical 
function (0 to 100): 
40.4 (SD 8.8) 

A: Graded exercise 
B: Heart rate variability 
biofeedback therapy 
Frequency: weekly 
Session length: 50 minutes 
Exercise intensity: Target 
20 to 30 minutes 2 to 3 
times weekly at 70% of 
maximum heart rate 
 
Duration of treatment: 8 
weeks 
Duration of follow-up: 5 
months 

Abbreviations: ACT = anaerobic activity therapy; CFS = chronic fatigue syndrome; FINE = Fatigue Intervention by Nurses 
Evaluation; GETSET = guided graded exercise self-help plus specialist medical care versus specialist medical care alone for 
chronic fatigue syndrome; HADS-D = Hospital Anxiety and Depression Scale-depression; ME = myalgic encephalomyelitis; 
NICE = National Institute for Health and Care Excellence; PACE = pacing, graded activity, cognitive behavior therapy; a 
randomized Evaluation; PHQ = patient health questionnaire; RCT = randomized controlled trial; SD = standard deviation; SF-36 
= 36-item Short Form Health Survey 
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Table 4. Exercise therapy RCTs: study results 

Author, year 
ME/CFS 
criterion 

Intervention 
A: intervention (n) 
B: control (n) 
 
Duration of 
treatment 
Duration of follow-
up 

Fatigue Outcomes*  
(fatigue and post-
exertional fatigue) Depression Outcomes* Function Outcomes* 

Clark, 201752 
GETSET 
NICE 

A: Graded exercise 
(guided graded 
exercise self-help) 
plus specialist 
medical care (107) 
B: Specialist medical 
care (104) 
 
Duration of 
treatment: ~8 weeks 
Duration of follow-
up: 12 weeks 

Fatigue at end of 
intervention, mean (SD): 
Chalder Fatigue Scale 
11-item (0 to 33): 19.1 
(7.6) vs. 22.9 (6.9), 
AMD: -4.2 (95% CI, -6.1 
to -2.3) p<0.0001 
Meeting Fukuda criteria 
(n=138), mean 
difference in Chalder 
fatigue scale score at 
end of intervention: -4.1 
(95% CI, -6.5 to -1.7) 
p=0.001 
Meeting Oxford criteria 
(n=141), mean 
difference in Chalder 
fatigue scale score: -3.5 
(95% CI, -5.7 to -1.3) 
p=0.002 

HADS depression (0 to 
21), mean (SD): 7.4 (4.3) 
vs. 8.6 (4.7), mean 
difference: -1.1 (-2.0 to -
0.3), p=0.006 

Physical Function at end 
of intervention, mean 
(SD) SF-36 physical 
function (0 to 100): 
Overall: 55.7 (23.3) vs. 
50.8 (25.3), AMD: 6.3 
(95% CI, 1.8 to 10.8) 
p=0.006 
Meeting Fukuda criteria 
(n=141), mean 
difference in SF-36: 6.3 
(95% CI, 1.1 to 11.6) 
p=0.019 
Meeting Oxford criteria 
(n=159), mean 
difference in SF-36: 5.6 
(95% CI, 0.8 to 10.4) 
p=0.024 

Fulcher, 199753 
Oxford 

A: Graded exercise 
(33) 
B: 
Flexibility/relaxation 
(33) 
 
Duration of 
treatment: 12 weeks 
Duration of follow-
up: 12 weeks/1 year 

Fatigue at end of 
intervention, mean (SD): 
Chalder Fatigue Scale 
14-item (0 to 42): 20.5 
(8.9) vs. 27.4 (7.4); 
p=0.004 
VAS total fatigue (sum of 
subscales, 
(200=normal): 253 (48) 
vs. 286 (67); p=0.04 
VAS physical fatigue 
subscale (, 100=normal): 
130 (28) vs. 154 (34); 
p=0.006 
VAS mental fatigue 
subscale (100=normal): 
124 (31) vs. 132 (39); 
p=0.38 

HADS depression at end 
of intervention (0 to 21), 
median (IQR): 5.5 (2.9 to 
8.1) vs. 4 (0.6 to 7.4), 
p=0.92 

Physical Function at end 
of intervention, mean 
(SD) SF-36 physical 
function (0 to 100): 69 
(18.5) vs 55 (21.8); 
p=0.01 
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Author, year 
ME/CFS 
criterion 

Intervention 
A: intervention (n) 
B: control (n) 
 
Duration of 
treatment 
Duration of follow-
up 

Fatigue Outcomes*  
(fatigue and post-
exertional fatigue) Depression Outcomes* Function Outcomes* 

Jason, 200754 
Fukuda 

A: Anaerobic 
exercise (Anaerobic 
Activity Therapy 
[ACT]/progressive 
relaxation (29) 
B: Relaxation 
(RELAX) (28) 
C: Cognitive-
behavioral therapy 
(29) 
D: Cognitive therapy 
(28) 
 
Duration of 
treatment: 6 months 
Duration of follow-
up: 1 year 

Fatigue at follow-up, 
mean (SD): Fatigue 
Severity Scale scores 9-
item (1 to 7): 5.77 (1.43) 
vs. 5.62 (1.06) vs. 5.37 
(1.19) vs. 5.87 (1.01); 
p=NR 
 

Beck Depression 
Inventory (0 to 63) at 
follow-up: 16.94 (11.82) 
vs. 13.50 (9.97) vs. 
13.95 (13.08) vs. 11.86 
(7.36), p<0.001 

Physical Function at 
follow-up, mean (SD) 
SF-36 physical function 
(0 to 100): 39.72 (27.63) 
vs. 61.20 (27.70) vs. 
58.64 (30.44) vs. 61.09 
(23.74) p<0.01 for 
cognitive-behavioral 
therapy and cognitive 
therapy over time vs. 
ACT over time 
% Achieving clinically 
significant improvement: 
11.1 vs. 21.7 vs. 18.2 vs. 
30.4; p=0.49 

Moss-Morris, 
200555 
Fukuda 

A: Graded exercise 
(25) 
B: Usual care (24) 
 
Duration of 
treatment: 12 weeks 
Duration of follow-
up: 12 weeks 

Fatigue at end of 
intervention, mean (SD): 
Chalder Fatigue Scale 
14-item (0 to 42): 13.91 
(10.88) vs. 24.41 (9.69); 
p=0.02 
Chalder Fatigue Scale 
physical fatigue: 7.91 
(7.06) vs. 14.27 (5.75); 
p=0.02 
Chalder Fatigue Scale 
mental fatigue: 6.00 
(4.06) vs. 10.14 (4.27); 
p=0.03 

Not reported Physical Function at end 
of intervention, mean 
(SD) SF-36 physical 
function (0 to 100): 
69.05 (21.94) vs. 55.00 
(22.94); p=0.49 
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Author, year 
ME/CFS 
criterion 

Intervention 
A: intervention (n) 
B: control (n) 
 
Duration of 
treatment 
Duration of follow-
up 

Fatigue Outcomes*  
(fatigue and post-
exertional fatigue) Depression Outcomes* Function Outcomes* 

Powell, 200156 
Powell, 200461 
Oxford 

A: Graded exercise 
(maximum 
intervention) (38) 
B: Graded exercise 
(minimum 
intervention) (37) 
C: Graded exercise 
(minimum 
intervention + 
telephone contacts) 
(39) 
D: Standardized 
medical care 
(assessment, advice, 
and booklet) (34) 
 
Duration of 
treatment: 3 months 
Duration of follow-
up: 12 months/24 
months 

Fatigue, mean (95% CI): 
Chalder Fatigue Scale 
11-item (0 to 11):  
3 months: 4.3 (2.9 to 
5.8) vs. 5.0 (3.4 to 6.6) 
vs. 3.7 (2.3 to 5.2) vs. 
10.4 (10.1 to 10.8) 
6 months: 3.4 (2.2 to 
4.6) vs. 3.8 (2.5 to 5.2) 
vs. 4.0 (2.5 to 5.5) vs. 
9.9 (9.1 to 10.8) 
1 year: 3.1 (1.8 to 4.4) 
vs. 3.2 (1.8 to 4.7) vs. 
3.5 (2.1 to 4.9) vs. 10.1 
(9.3 to 10.8), p<0.001 
(initial scores and 
depression scores used 
as covariates) 
2 year, Mean score, 
(SD): 2.84 (3.67) vs. 
4.46 (4.78) vs. 3.59 
(4.69) vs. 6.07 (4.60) 
 

Depression, mean (95% 
CI) HADS depression (0 
to 21) 
3 months: 5.8 (4.8 to 
6.9) vs. 6.1 (4.7 to 7.4) 
vs. 5.9 (4.5 to 7.3) vs. 
11.2 (9.6 to 12.9) 
6 months: 5.0 (3.8 to 
6.2) vs. 5.4 (3.9 to 6.9) 
vs. 5.6 (4.3 to 6.9) vs. 
11.0 (9.2 to 12.9) 
12 months: 4.2 (2.9 to 
5.5) vs. 4.2 (3.0 to 5.5) 
vs. 4.6 (3.2 to 6.0) vs. 
10.1 (8.4 to 11.7), 
p<0.001 (initial scores 
used as a covariate) 
2-year Mean score, 
(SD): 4.08 (4.33) vs. 
5.11 (5.12) vs. 4.77 
(4.67) vs. 8.37 (5.75) 

Physical Function, mean 
(95% CI) SF-36 physical 
function (10 to 30): 
3 months: 22.8 (21.2 to 
24.3) vs. 22.8 (21.1 to 
24.4) vs. 22.3 (20.6 to 
24.0) vs. 16.3 (14.9 to 
17.7) 
6 months: 24.1 (22.6 to 
25.6) vs. 24.0 (22.4 to 
25.6) vs. 23.0 (21.2 to 
24.7) vs. 17.2 (15.6 to 
18.7) 
1 year: 24.9 (23.4 to 
26.4) vs. 25.1 (23.3 to 
26.8) vs. 24.3 (22.5 to 
26.0) vs. 16.9 (15.4 to 
18.4), p<0.001 (initial 
scores and depression 
scores used as 
covariates) 
2-year Mean score, 
(SD): 25.45 (4.72) vs. 
24.11 (5.94) vs. 23.64 
(6.39) vs. 22.47 (7.02) 

Wallman, 200457 
Fukuda 

A: Graded exercise 
(32) 
B: 
Flexibility/relaxation 
(29) 
 
Duration of 
treatment: 12 weeks 
Duration of follow-
up: 12 weeks 

Mental fatigue at end of 
intervention, maximum 
score 12, average score 
(range): 4.5 (3.9 to 5.2) 
vs. 4.8 (4.2 to 5.5)  
Chalder Fatigue Scale 
physical fatigue, average 
score (range): 8.1 (6.9 to 
9.4) vs. 9.6 (8.3 to 10.9) 
 

HADS depression (0 to 
21) at end of 
intervention, mean (95% 
CI): 4.8 (3.6 to 5.9) vs. 
6.5 (5.5 to 7.6), p=0.041 

Overall Function at end 
of intervention: Ratings 
of perceived exertion 
(estimated from figure): 
1.3 vs. 1.8 (p=0.013) 
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Author, year 
ME/CFS 
criterion 

Intervention 
A: intervention (n) 
B: control (n) 
 
Duration of 
treatment 
Duration of follow-
up 

Fatigue Outcomes*  
(fatigue and post-
exertional fatigue) Depression Outcomes* Function Outcomes* 

Wearden, 199859 
Oxford 

A: Graded exercise + 
fluoxetine (33) 
B: Graded exercise 
(34) 
C: Fluoxetine (35) 
D: Attention control 
(advice) (34) 
  
 
Duration of 
treatment: 26 weeks 
Duration of follow-
up: 26 weeks 

Fatigue, mean (95% CI): 
Chalder Fatigue Scale 
14-item (0 to 42) 
0-12 weeks: -5.7 (-9.2 to 
-2.2 ) vs. -2.0 (-4.1 to 
0.1) vs. -1.6 (-4.4 to 1.2 ) 
vs. -2.1 (-4.9 to 0.6) 
26 weeks: -6.0 (-9.7 to -
2.3 ) vs. -2.7 (-5.4 to 
0.01) vs. -3 (-5.9 to -0.2) 
vs. -5.7 (-9.5 to -1.9) 
% non-cases of fatigue 
(Chalder fatigue scale 
score <4 positive items 
on 14-item scale) 
12 weeks: 18 (6/33) vs. 
6 (2/34) vs. 3 (1/35) vs. 
3 (1/34) 
26 weeks: 18 (6/33) vs. 
6 (2/34) vs. 6 (2/ 35) vs. 
18 (6/34) 
p=0.025 for exercise 
interventions combined 
vs. others 
Exercise improved 
Chalder Fatigue Scale 
scores 
Mean change 0 to12 
weeks: 2.1 (95% CI -0.6 
to 4.8), p=0.13  
Mean change 26 weeks: 
2.9 (95% CI -0.2 to 6.1), 
p=0.07 

HADS-Depression, 
mean change (95% CI) 
at 26 weeks: -2.0 (3.3 to 
-0.7) vs. -1.2 (-2.5 to 0.2) 
vs. -1.7 (-3.0 to -0.5) vs. 
-1.3 (-2.3 to -0.3) 

Overall Function, mean 
(95% CI) functional work 
capacity (amount of O2 
consumed in the final 
minute of exercise per 
kg of body weight)  
0-12 weeks: 2.2 (1.0 to 
3.4) vs. 2.6 (1.0 to 43) 
vs. 0.4 (-1.2 to 2.0) vs. 
0.4 (-0.9 to 1.7). 
26 weeks: 2.0 (0.4 to 
3.5) vs. 2.8 (0.8 to 4.8) 
vs. 1.0 (-0.9 to 3.0) vs. -
0.1 (-1.7 to 1.6) 
Effect of exercise on 
functional work capacity 
Mean change 0-12 
weeks: 2.0 (95% CI 0.60 
to 3.49), p=0.005 
Mean change 0-26 
weeks: 1.9 (95% CI 0.15 
to 3.69), p=0.03 

Wearden, 201058 
FINE 
Oxford 

A: Graded exercise 
(pragmatic 
rehabilitation, 
including relaxation 
exercises) (95) 
B: Usual care (100) 
C: Supportive 
listening (101) 
 
Duration of 
treatment: 18 weeks 
Duration of follow-
up: 20 weeks/70 
weeks 

Fatigue, mean (SD): 
Chalder Fatigue Scale 
11-item (0 to 11) 
20 weeks: 8.39 (3.67) 
vs. 9.32 (3.18) vs. 9.67 
(2.76); treatment effect 
estimate -1.18, 95% CI -
2.18 to -0.18; p=0.021 
for graded exercise vs. 
usual care 
70 weeks: 8.72 (3.65) 
vs. 9.48 (2.71) vs. 9.39 
(3.21). 
Graded exercise vs. 
usual care 
Chalder Fatigue Scale 
11-item (0 to 33) ( 
20 weeks: 22.78 (8.56) 
vs. 26.27 (7.68) 
70 weeks: 23.90 (8.34) 
vs. 26.02 (7.11) 

HADS-Depression, 
mean (SD): 
20 weeks: 7.28 (4.02) 
vs. 8.48 (4.47) vs. 8.85 
(4.01) 
70 weeks: 7.88 (4.45) 
vs. 8.06 (4.75) vs. 8.67 
(4.51) 

SF-36 physical function 
(0 to 100), mean (SD) 
20 weeks: 39.94 (25.21) 
vs. 40.27 (26.45) vs. 
33.28 (22.94)  
Treatment effect: -7.54, 
95% CI -12.96 to -2.33; 
p=0.005 for supportive 
listening vs. usual care 
70 weeks: 43.27 (27.38) 
vs. 39.83 (27.77) vs. 
35.72 (25.94); p=NS 
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Author, year 
ME/CFS 
criterion 

Intervention 
A: intervention (n) 
B: control (n) 
 
Duration of 
treatment 
Duration of follow-
up 

Fatigue Outcomes*  
(fatigue and post-
exertional fatigue) Depression Outcomes* Function Outcomes* 

White, 201138 
Dougall, 201462 
PACE 
Oxford 

A: Adaptive pacing 
therapy + specialist 
medical care (160) 
B: CBT + specialist 
medical care (161) 
C: Graded exercise 
+ specialist medical 
care (160) 
D: Specialist medical 
care (160) 
 
Duration of 
treatment: 23 weeks 
(booster at 36 
weeks) 
Duration of follow-
up: 12 months 

Mean (SD) Chalder 
Fatigue Scale 11-item (0 
to 33) 
12 weeks: 24.2 (6.4) vs. 
23.6 (6.5) vs. 22.8 (7.5) 
vs. 24.3 (6.5) 
24 weeks: 23.7 (6.9) vs. 
21.5 (7.8) vs. 21.7 (7.1) 
vs. 24.0 (6.9) 
52 weeks: 23.1 (7.3) vs. 
20.3 (8.0) vs. 20.6 (7.5) 
vs. 23.8 (6.6) 
52 weeks: 
CBT vs. control: 
p=0.0001 
APT vs. control: p=NS 
GET vs. control: 
p=0.0003 
CBT vs. APT: p=0.0027 
GET vs. APT: p=0.0059 
% Improved from 
baseline by ≥2 points: 65 
(99/153) vs. 76 
(113/148) vs. 80 
(123/154) vs. 65 
(98/152) 
% Within normal range: 
22 (34/153) vs. 41 
(60/148) vs. 33 (51/154) 
vs. 21 (32/152) 

HADS-Depression (0 to 
21), mean (SD) 
52 weeks: 7.2 (4.5) vs. 
6.2 (3.7) vs. 6.1 (4.1) vs. 
7.2 (4.7); CBT vs. 
control: p=0.0003; GET 
vs. control: p=0.0035; 
CBT vs. APT: p=0.382, 
GET vs. APT: p=0.23 

Mean (SD) SF-36 
physical function (0 to 
100)  
12 weeks: 41.7 (19.9) 
vs. 51.0 (20.7) vs. 48.1 
(21.6) vs. 46.6 (20.4) 
24 weeks: 43.2 (21.4) 
vs. 54.2 (21.6) vs. 55.4 
(23.3) vs. 48.4 (23.1) 
52 weeks: 45.9 (24.9) 
vs. 58.2 (24.1) vs. 57.7 
(26.5) vs. 50.8 (24.7) 
52 weeks:  
APT vs. control: p=NS 
CBT vs. control: 
p=0.0068 
GET vs. control: 
p=0.0005 
CBT vs. APT: p=0.0002 
GET vs. APT: p<0.0001 
% Improved from 
baseline by ≥8 points: 49 
(75/153) vs. 71 
(105/148) vs. 70 
(108/154) vs. 58 
(88/152) 
% Within normal range: 
35 (53/153) vs. 52 
(77/148) vs. 53 (81/154) 
vs. 41 (62/152) 

Windthorst, 
201760 
Fukuda 

A: Graded exercise 
(11) 
B: Heart rate 
variability 
biofeedback therapy 
(13) 
 
Duration of 
treatment: 8 weeks 
Duration of follow-
up: 5 months 

MFI 20-item (20 to 100) 
total baseline vs. end of 
treatment vs. 5-month 
follow-up, mean(SD):  
GET: 68.8 (10.1) vs. 
56.6 (18.8) vs. 55.6 
(21.3), p=0.319 
Biofeedback: 61.5 (9.7) 
vs. 48.2 (15.9) vs. 43.6 
(15.9), p<0.001 
  

PHQ-9 (0 to 27) baseline 
vs. end of treatment vs. 
5-month follow-up, mean 
(SD): 
GET: 8.9 (5.4) vs. 8.3 
(4.6) vs. 8.8 (6.0), 
p=0.656 
Biofeedback: 7.5 (3.1) 
vs. 4.3 (3.0) vs. 4.2 (3.1), 
p=0.006 

Overall Function: SF-36 
Physical baseline vs. 
end of treatment vs. 5- 
month follow-up, mean 
(SD):  
GET: 37.7 (7.8) vs. 44.8 
(9.7) vs. 46.6 (7.1), 
p=0.011 
Biofeedback: 42.6 (9.2) 
vs. 45.2 (9.9) vs. 47.1 
(12.2), p=0.292 
 

*A vs. B vs. C vs. D, unless otherwise noted 
Abbreviations: ACT = anaerobic activity therapy; AMD = adjusted mean difference; APT = adaptive pacing therapy; CBT = 
cognitive behavioral therapy; CDC = Centers for Disease Control and Prevention; CFS = chronic fatigue syndrome; CI = 
confidence interval; FINE = Fatigue Intervention by Nurses Evaluation; GET = graded exercise therapy; GETSET = guided 
graded exercise self-help plus specialist medical care versus specialist medical care alone for chronic fatigue syndrome; ME = 
myalgic encephalomyelitis; NICE = National Institute for Health and Care Excellence; NS = not significant; PACE = pacing, 
graded activity, cognitive behavior therapy; a randomized Evaluation; RCT = randomized controlled trial; SD = standard 
deviation; SES = standardized effect sizes; SF-36 = 36-item Short Form Health Survey 
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Exercise Versus Inactive Controls 
Six trials (N=1,430)38,52,55,56,58,59 compared graded exercise versus usual care (3 trials),55,56,58 

usual specialist care (2 trials),38,52 or an attention control (advice or supporting listening, 2 
trials)58,59 (Tables 3 and 4). One trial52 that used the NICE case definition was published 
subsequent to the AHRQ report and one older trial56 not included in the prior AHRQ report used 
the Oxford case definition. The duration of the exercise intervention ranged from 8 to 26 weeks 
across the trials. All of the trials evaluated patients at the end of the intervention; four trials also 
evaluated patients 4 weeks to 24 months following the end of the intervention. All of the trials 
were rated medium risk of bias. Results stratified by the inactive comparator are summarized in 
Table 5 and shown in Figures 2 to 11. 

Fatigue 
Graded exercise was associated with decreased fatigue severity versus usual care, specialist 

care, or an attention control at the end of the exercise intervention, though statistical 
heterogeneity was high (6 trials, N=1,034, SMD -0.62, 95% CI -0.95 to -0.30, I2=81%; Figure 
2).38,52,55,56,58,59 Fatigue severity was measured using the Chalder fatigue scale, but the trials used 
different versions and scoring methods. Mean differences were -2.91 (95% CI -4.36 to -1.47, 
I2=91%) in two trials (N=501) that used the 11-item 0 to 33 Chalder scale,38,52 -6.47 (95% CI -
13.80 to 0.86, I2=72%) in two trials (N=111) that used the 14-item 0 to 42 Chalder scale,55,59 and 
-3.60 (95% CI -8.49 to 1.29, I2=98%) in two trials (N=422) that used the 11-item 0 to 11 Chalder 
scale56,58 (Table 5). Estimates consistently favored exercise when trials were stratified by the 
control type or ME/CFS case definition and there were no statistically significant subgroup 
differences; however, stratification on these factors did not reduce heterogeneity (Table 5). The 
most commonly used case definition was the Oxford criteria (4 trials, N=792, SMD -0.59, 95% 
CI -1.05 to -0.14, I2=88%).38,56,58,59 

An outlier trial by Powell et al. reported substantially greater effects on fatigue (SMD -1.46, 
95% CI -1.88 to -1.04) than the other trials (SMD range -0.07 to -1.00).56 The methods used to 
select patients (the Oxford case definition), severity of ME/CFS symptoms at baseline (mean 
10.3 on the 11-item 0 to 11 Chalder scale and 30.0 on the 0 to 100 SF-36 physical function 
subscale) and intensity of the exercise intervention (2 to 9 sessions) did not appear to explain the 
difference in results between this trial and the others. Excluding this trial reduced statistical 
heterogeneity and attenuated the pooled estimate (5 trials, N=886, SMD -0.32, 95% CI -0.52 to -
0.12, I2=46%). 

Graded exercise was also associated with decreased fatigue severity versus controls at post-
intervention follow-up (29 to 52 weeks following the completion of therapy), though the estimate 
was based on fewer studies (3 trials, N=625, SMD -0.76, 95% CI -1.48 to -0.05, I2=94%;38,56,58 
Figure 3). Statistical heterogeneity was very high. The outlier trial by Powell et al.56 reported 
substantially greater effects on fatigue (SMD -1.69) than the other two trials (SMD -0.21 and -
0.45). Excluding this trial reduced statistical heterogeneity and attenuated the pooled estimate (2 
trials, N=477, SMD -0.35, 95% CI -0.58 to -0.12, I2=35%). 

The PACE trial evaluated improvement in fatigue as a dichotomous outcome. The main 
PACE publication found graded exercise associated with an increased likelihood of experiencing 
a ≥2 point improvement on the 11-item 0 to 33 Chalder scale versus specialist care (80% vs. 
65%, RR 1.23, 95% CI 1.07 to 1.42; adjusted risk difference [ARD] 15%, 95% CI 5% to 25%).38 
However, this differed from the original protocol, which defined improvement in fatigue as a 
score of ≤3 on the 11-item 0 to 11 Chalder fatigue scale or improvement of >50 percent from 



Management of ME/CFS: A Systematic Review 
Pacific Northwest Evidence-based Practice Center       37 

baseline.39 Using the original protocol definition, graded exercise remained associated with 
increased likelihood of improvement in fatigue (24% vs. 13%, RR 1.81, 95% CI 1.11, to 2.94; 
ARD 15%, 95% CI 2% to 19%).40 

The PACE trial also evaluated longer-term, post-trial outcomes of graded exercise versus 
specialist care (N=320, median duration from randomization 31 months).63 32 percent of patients 
in the exercise group and 63 percent in the specialist care group received non-randomly allocated 
therapies between the end of the trial (1 year) and long-term follow-up. Fatigue severity on the 
11-item 0 to 33 Chalder fatigue scale was improved at long-term follow-up compared with end-
of-trial scores in the exercise (mean change -1.3 points, 95% CI -2.7 to -0.1) and specialist care 
(-3.9 points, 95% CI -5.3 to -2.6) groups. At long-term post-trial follow-up, there was no 
difference between graded exercise vs. specialist medical care in fatigue severity (mean 
difference -0.8, 95% CI -2.8 to 1.2), based on mixed model analyses. 

Figure 2. Fatigue severity: graded exercise versus inactive control at end of intervention 

 
Abbreviations: CI = confidence interval; FINE = Fatigue Intervention by Nurses Evaluation; GETSET = guided graded exercise 
self-help plus specialist medical care versus specialist medical care alone for chronic fatigue syndrome; NICE = National 
Institute for Health and Care Excellence; PACE = pacing, graded activity, cognitive behavior therapy; ; a randomized Evaluation; 
IV = instrumental variable; SD = standard deviation; Std = standard 
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Figure 3. Fatigue severity: graded exercise versus inactive control at post-intervention follow-up 

 
Abbreviations: CI = confidence interval; FINE = Fatigue Intervention by Nurses Evaluation; PACE = pacing, graded activity, 
cognitive behavior therapy; a randomized Evaluation; IV = instrumental variable; SD = standard deviation; Std = standard 

Function 
Graded exercise was associated with less severe functional impairment versus usual care, 

usual specialist care, or an attention control (5 trials, N=965, mean difference 11.73, 95% CI 
2.33 to 21.14 on the 0 to 100 SF-36 physical function subscale, I2=88%; Figure 4), but statistical 
heterogeneity was high.38,52,55,56,58 Estimates consistently favored exercise when trials were 
stratified according to the control type or ME/CFS and there were no statistically significant 
subgroup differences (Table 5). However, stratification on these factors did not reduce 
heterogeneity. The most commonly used ME/CFS case definition was the Oxford criteria (3 
trials, N=723, mean difference 13.60, 95% CI -1.18 to 28.37, I2=93%).38,56,58 

An outlier trial by Powell et al.56 reported substantially greater effects on SF-36 physical 
function scores (mean difference 31.50, 95% CI 23.03 to 39.97) than the other trials (mean 
differences ranged from 3.24 to 14.05 points). Excluding this outlier trial eliminated statistical 
heterogeneity and attenuated the pooled estimate (4 trials, N=817, mean difference 5.89, 95% CI 
2.52 to 9.25, I2=0%).  

Graded exercise was associated with decreased functional impairment versus controls at 
post-intervention follow-up, but the difference was not statistically significant (3 trials, N=711, 
mean difference 17.07, 95% CI -2.02 to 36.16 on the 0 to 100 SF-36 physical function subscale, 
I2=95%;38,56,58 Figure 5). Excluding the outlier trial by Powell et al.56 attenuated the estimate, 
eliminated statistical heterogeneity, and resulted in a statistically significant effect (2 trials, 
N=563, mean difference 6.37, 95% CI 1.89 to 10.85, I2=0%). 

Three trials evaluated functional improvement as a dichotomous outcome. Functional 
improvement was defined in one trial56 as ≥50 point improvement from baseline on SF-36 
physical function (standardized to a 0 to 100 scale) or score ≥75 and in one trial58 as a ≥50% 
improvement from baseline or score >70. In PACE, the third trial, the main study publication 
defined improvement in fatigue as ≥8 point improvement on the SF-36 physical function score 
from baseline (proportion meeting this definition 70% vs. 58%).38 However, this differed from 
the study protocol, which defined functional improvement as an SF-36 physical function score 
≥75 or ≥50% improvement from baseline (proportion meeting this definition 61% vs. 44%), 
similar to the definition used in the other trials.39 Using the data from the main PACE 
publication, exercise was associated with increased likelihood of functional improvement versus 
usual care or specialist care (3 trials, N=618, RR 2.48, 95% CI 0.77 to 7.97, I2=89%; ARD 28%, 
95% CI -7% to 63%) (Figure 6).38,56,58 The pooled estimate was very similar when data based on 
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the original (protocol) PACE definition for functional improvement were used (3 trials, N=632, 
RR 2.52, 95% CI 0.90 to 7.02, I2=85%; ARD 30%, 95% CI -4% to 63%).40 The trial by Powell 
et al.56 reported a much stronger effect on likelihood of functional improvement (RR 11.78, 95% 
CI 3.05 to 45.45) than the other two trials (RR 1.39 and 1.74). Excluding this outlier trial from 
the analysis attenuated the pooled estimate and eliminated statistical heterogeneity, but results 
were based on only two trials (N=484, RR 1.41, 95% CI 1.15 to 1.74, I2=0%; ARD 13%, 95% CI 
5% to 21%).38,58 

The PACE trial also evaluated longer-term (median duration from randomization 31 months), 
post-trial outcomes.63 There was no change in SF-36 physical function at long-term follow-up 
compared with the end of the trial for exercise (mean change 0.5 point, 95% CI -2.7 to 3.6 on a 0 
to 100 scale), but function improved in the specialist care group (mean change 7.1 points, 95% 
CI 4.0 to 10.3). At long-term post-trial follow-up, there was no difference between graded 
exercise versus specialist medical care (mean difference 2.0, 95% CI -4.0 to 7.9), based on mixed 
model analyses. 

Figure 4. Functional impairment: graded exercise versus inactive control at end of intervention 

 
Abbreviations: CI = confidence interval; FINE = Fatigue Intervention by Nurses Evaluation; GETSET = guided graded exercise 
self-help plus specialist medical care versus specialist medical care alone for chronic fatigue syndrome; ; NICE = National 
Institute for Health and Care Excellence; PACE = pacing, graded activity, cognitive behavior therapy; a randomized Evaluation; 
IV = instrumental variable; SD = standard deviation 
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Figure 5. Functional impairment: graded exercise versus inactive control at post-intervention 
follow-up 

 
Abbreviations: CI = confidence interval; FINE = Fatigue Intervention by Nurses Evaluation; PACE = pacing, graded activity, 
cognitive behavior therapy; a randomized Evaluation; IV = instrumental variable; SD = standard deviation 

Figure 6. Likelihood of functional improvement: graded exercise versus inactive control 

 
Abbreviations: CI = confidence interval; FINE = Fatigue Intervention by Nurses Evaluation; M-H = Mantel-Haenszel test; 
PACE = pacing, graded activity, cognitive behavior therapy; a randomized Evaluation 

Depression and anxiety 
Graded exercise was associated with less severe depression versus usual care, usual specialist 

care, or an attention control at the end of the intervention (4 trials, N=688, mean difference -1.84, 
95% CI -3.73 to 0.05 on the 0 to 21 HADS depression scale, I2=86%;52,56,58,59 Figure 7). The 
estimate was similar at post-intervention follow-up, but the difference was not statistically 
significant (3 trials, N=699, mean difference -2.36, 95% CI -4.98 to 0.27, I2=92%).38,56,58 
Statistical heterogeneity was high. Excluding the trial by Powell et al. attenuated the estimates 
and accounted for almost all statistical heterogeneity (3 trials, N=540, mean difference -0.97, 
95% CI -1.71 to -0.23, I2=8%) at end of intervention and (2 trials, N=551, mean difference -0.85, 
95% CI -1.61 to -0.08, I2=0%) at post-intervention follow-up. 

Graded exercise was also associated with less severe anxiety versus usual care, usual 
specialist care, or an attention control at the end of the intervention (3 trials, N=620, mean 
difference -1.59, 95% CI -2.41 to -0.77 on the 0 to 21 HADS anxiety scale, I2=16%;52,56,58 
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Figure 8). There was no difference between graded exercise versus controls in anxiety at post-
intervention follow-up (3 trials, N=697, mean difference -1.07, 95% CI -2.64 to 0.49, 
I2=75%).38,56,58 Excluding the trial by Powell et al. slightly attenuated the estimate at the end of 
the intervention (2 trials, N=372, mean difference -1.31, 95% CI -2.12 to -0.51, I2=0%) and had 
little effect on the estimate for anxiety at post-intervention follow-up (2 trials, N=566, mean 
difference -0.38, 95% CI -1.52 to 0.76, I2=49%). 

Stratified analyses based on control type and ME/CFS criteria were limited by the small 
number of trials but indicated no statistically significant subgroup effects (Table 5) 

Figure 7. Depression severity: graded exercise versus inactive control at end of intervention 

 
Abbreviations: CI = confidence interval; FINE = Fatigue Intervention by Nurses Evaluation; GETSET = guided graded exercise 
self-help plus specialist medical care versus specialist medical care alone for chronic fatigue syndrome; IV = instrumental 
variable; ; NICE = National Institute for Health and Care Excellence; SD = standard deviation 

Figure 8. Anxiety severity: graded exercise versus inactive control at end of intervention 
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Abbreviations: CI = confidence interval; FINE = Fatigue Intervention by Nurses Evaluation; GETSET = guided graded exercise 
self-help plus specialist medical care versus specialist medical care alone for chronic fatigue syndrome; IV = instrumental 
variable; ; NICE = National Institute for Health and Care Excellence; SD = standard deviation 

Sleep 
Three trials evaluated effects of graded exercise on sleep quality using the Sleep Problem 

Questionnaire or the Jenkins Sleep Questionnaire.38,56,58 Graded exercise was associated with 
improved sleep quality versus controls at the end of the intervention (2 trials, N=420, SMD -
0.35, 95% CI -0.56 to -0.13, I2=0%;56,58 Figure 9) and at post-intervention follow-up (3 trials, 
N=700, SMD -0.39, 95% CI -0.71 to -0.07, I2=73%;38,56,58 Figure 10). On the original 0 to 20 
scales, the pooled differences were about 2 points. Subgroup analyses based on the control type 
or ME/CFS criteria used showed no statistically significant subgroup differences but were 
limited by the small numbers of trials (Table 5). Excluding the trial by Powell et al. had little 
effect on the estimates at the end of the intervention (1 trial, N=272, SMD -0.31, 95% CI -0.57 to 
-0.05)58 or at post-intervention follow-up (2 trials, N=552, SMD -0.26, 95% CI -0.56 to 0.03, 
I2=65%).38,58 

Figure 9. Sleep quality: graded exercise versus inactive controls at end of intervention 

 
Abbreviations: CI = confidence interval; FINE = Fatigue Intervention by Nurses Evaluation; IV = instrumental variable; SD = 
standard deviation; Std = standard 

Figure 10. Sleep quality: graded exercise versus controls at post-intervention follow-up 
 

 

Abbreviations: CI = confidence interval; FINE = Fatigue Intervention by Nurses Evaluation; IV = instrumental variable; PACE 
= pacing, graded activity, cognitive behavior therapy; a randomized Evaluation; SD = standard deviation; Std = standard 
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Pain 
A post-hoc analysis from the PACE trial found exercise associated with decreased severity of 

muscle pain (mean difference -0.42, 95% CI -0.11 to -0.73) and joint pain (mean difference -
0.25, 95% CI -0.70 to -0.57) at post-intervention follow-up (each measured on a 0 to 4 scale).64 

Recovery 
Three trials evaluated effects of exercise on likelihood of recovery.38,58,59 In two trials, 

recovery was defined as a score of <4 on the 11-item 0 to 11 Chalder fatigue scale.58,59 The third 
trial, PACE, reported results for recovery based on the following definition: SF-36 physical 
function score ≥60, 11-item 0 to 33 Chalder fatigue score ≤18, Clinical Global Impression rating 
of better or very much better, and failure to meet one or more case definitions for CFS (the 
Oxford case definition, SF-36 score ≤65, or positive response on at least 6 of 11 items on the 
Chalder fatigue scale).38 This recovery definition has been criticized because the SF-36 physical 
function threshold includes patients with significant functional impairment; in addition, some 
patients met the SF-36 physical function and Chalder fatigue scale thresholds for recovery at 
study entry.65 Also, the definition used in the main PACE publication differed from the definition 
for recovery in the original trial protocol: SF-36 physical function score ≥85, 11-item 0 to 11 
Chalder score ≤3, Clinical Global Impression rating of very much better, and failure to meet 
Oxford, Fukuda, and London case definitions for CFS.39 

Based on the published results from PACE (proportion meeting composite definition for 
recovery 22% for graded exercise vs. 7% for usual specialist care), graded exercise was 
associated with increased likelihood of recovery versus usual care, usual specialist care, or 
attention control (3 trials, N=536, RR 2.73, 95% 1.65 to 4.52, I2=0%; ARD 12.4%, 95% CI 6.7% 
to 18.2%;38,58,59 Figure 11). Replacing the data from PACE with results based on the original 
definition for recovery (proportion meeting definition 4% vs. 3%), resulted in an attenuated, 
imprecise estimate that was no longer statistically significant (3 trials, N=550, RR 1.86, 95% CI 
0.96 to 3.61, I2=0%).40,58,59 

Figure 11. Likelihood of recovery: graded exercise versus inactive control 
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Abbreviations: CI = confidence interval; FINE = Fatigue Intervention by Nurses Evaluation; M-H = Mantel-Haenszel test; 
PACE = pacing, graded activity, cognitive behavior therapy; a randomized Evaluation 

Overall improvement 
In the PACE trial, a composite outcome for overall improvement (defined as an 11-item 0 to 

11 Chalder fatigue scale score ≤3 or >50% improvement from baseline and SF-36 physical 
function score ≥75 or >50% improvement from baseline at 52 weeks), was described as the 
primary outcome in the study protocol but not reported in the main publication.39 In a subsequent 
publication, the authors reported that graded exercise was associated with greater likelihood of 
overall improvement than usual specialist care alone, using the protocol definition (N=320, 21% 
vs. 10%, RR 2.16, 95% CI 1.34 to 3.47).40 

The Graded Exercise Therapy guided Self-help Treatment (GETSET) trial found guided 
graded exercise self-help associated with greater likelihood of self-rated Clinical Global 
Impression of “much better” or “very much better” versus specialist medical care alone, but the 
difference was not statistically significant (N=198, 14% vs. 5.9%, RR 2.43, 95% CI 0.97 to 
6.07).52 

6-minute walk test 
The PACE trial (N=228) found graded exercise associated with longer distance on the 6-

minute walk test versus usual specialist care at the end of the intervention, though the difference 
was small (31.00 meters, 95% CI 4.00 to 58.00).38 In addition, PACE reported higher loss to 
follow-up (27.8%) for the 6-minute walk test than for other outcomes (e.g., work and social 
adjustment scale, 8.1%). 
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Harms 
Data on harms were available from two trials of graded exercise plus usual specialist care 

versus usual specialist care alone (PACE and GETSET).38,52 There was no statistically 
significant difference in the pooled risk of serious adverse events (2 trials, N=518, RR 1.59, 95% 
CI 0.69 to 3.66, I2=0%),38,52 but the estimate was imprecise, with 20 of 23 events reported in one 
trial (PACE).38 For withdrawal due to worsening, the PACE trial38 reported three cases and the 
GETSET trial52 reported none, resulting in a very imprecise estimate (1 trial, N=320, RR 2.00, 
95% CI 0.18 to 21.84). Exercise was not associated with increased likelihood of physical 
function worsening, though the pooled estimate was imprecise (2 trials, N=518, RR 0.83, 95% 
CI 0.52 to 1.34, I2=0%).38,52 The PACE trial found graded exercise associated with decreased 
likelihood of post-exertional malaise versus usual specialist care (N=320, 44% vs. 63%, RR 
0.70, 95% CI 0.57 to 0.87).38 

Table 5. Exercise vs. inactive controls: summary of stratified results 

Outcome 
Number of 
studies (N) Estimate (95% CI) I2 

p for 
subgroup 
difference 

Fatigue, end of intervention 6 (1034) SMD -0.62 (-0.95 to -0.30) 81% -- 
By control type: 
vs. usual care 

3 (368) SMD -0.90 (-1.71 to -0.08) 91% 0.48 

vs. usual specialist care 2 (501) SMD -0.41 (-0.59 to -0.22) 9% -- 
vs. attention control 2 (250) SMD -0.37 (-0.62 to -0.12) 0% -- 
On original scale: 
Chalder (11-item, 0 to 33) 

2 (501) MD -2.91 (-4.36 to -1.47) 24% -- 

Chalder (14-item, 0 to 42) 2 (111) MD -6.47 (-13.80 to 0.86) 72% -- 
Chalder (11-item, 0 to 11) 2 (422) MD -3.60 (-8.49 to 1.29) 98% -- 
By ME/CFS criteria: 
Oxford 

4 (792) SMD -0.59 (-1.05 to -0.14) 88% 0.41 

Fukuda 1 (43) SMD -1.00 (-1.64 to -0.36) -- -- 
NICE 1 (199) SMD -0.52 (-0.80 to -0.24) -- -- 
Sensitivity analysis: Outlier trial (Powell 2001) 
excluded  

5 (886) SMD -0.32 (-0.52 to -0.12) 46% -- 

Using difference in change from baseline 6 (1034) SMD -0.68 (-1.01 to -0.35) 82% -- 
Fatigue, post-intervention 3 (625) SMD -0.76 (-1.48 to -0.05) 94% -- 
By control type: 
vs. usual care 

2 (315) SMD -0.95 (-2.38 to 0.47) 97% 0.29 

vs. usual specialist care 1 (306) SMD -0.45 (-0.68 to -0.22) -- -- 
vs. attention control 1 (171) SMD -0.19 (-0.50 to 0.11) -- -- 
On original scale: 
Chalder (11-item, 0 to 33) 

1 (306) MD -3.20 (-4.78 to -1.62) -- -- 

Chalder (11-item, 0 to 11) 2 (319) MD -3.75 (-9.72 to 2.22) 98% -- 
By ME/CFS criteria 
Oxford 

3 (625) SMD -0.76 (-1.48 to -0.05) 94% -- 

Sensitivity analysis: Outlier trial (Powell 2001) 
excluded 

2 (477) SMD -0.35 (-0.58 to -0.12) 35% -- 

Using difference in change from baseline 3 (625) SMD -0.83 (-1.58 to -0.09) 94% -- 
Fatigue improvement (dichotomous) 1 (305) RR 1.23 (1.07 to 1.42) -- -- 
Using original PACE definition 1 (320) RR 1.81 (1.11 to 2.94) -- -- 
SF-36 physical function (0 to 100), end of intervention 5 (965) MD 11.73 (2.33 to 21.14) 88% -- 
By control type: 
vs. usual care 

3 (368) MD 15.04 (-6.13 to 36.22) 93% 0.72 

vs. usual specialist care 2 (501) MD 6.21 (2.08 to 10.35) 0% -- 
vs. attention control 1 (181) MD 6.66 (-0.40 to 13.72) -- -- 
By ME/CFS criteria: 
Oxford 

3 (723) MD 13.60 (-1.18 to 28.37) 93% 0.34 

Fukuda 1 (43) MD 14.05 (0.62 to 27.48) -- -- 
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Outcome 
Number of 
studies (N) Estimate (95% CI) I2 

p for 
subgroup 
difference 

NICE 1 (199) MD 4.90 (-1.85 to 11.65) -- -- 
Sensitivity analysis: Outlier trial (Powell 2001) 
excluded 

4 (817) MD 5.89 (2.52 to 9.25) 0% -- 

Using difference in change from baseline 5 (969) MD 12.23 (2.54 to 21.91) 90% -- 
SF-36 physical function (0 to 100), post-intervention 3 (711) MD 17.07 (-2.02 to 36.16) 95% -- 
By control type: 
vs. usual care 

2 (315) MD 21.44 (-13.90 to 56.78) 97% 0.73 

vs. usual specialist care 1 (306) MD 6.90 (1.16 to 12.64) -- -- 
vs. attention control 1 (171) MD 7.55 (-0.47 to 15.57) -- -- 
By ME/CFS criteria: 
Oxford 

3 (711) MD 17.07 (-2.02 to 36.16) 95% -- 

Sensitivity analysis: Outlier trial (Powell 2001) 
excluded 

2 (563) MD 6.37 (1.89 to 10.85) 0% -- 

Using difference in change from baseline 3 (711) MD 17.91 (-2.00 to 37.81) 97% -- 
Functional improvement 3 (618) RR 2.48 (0.77 to 7.97) 89% -- 
Using original PACE definition 3 (632) RR 2.52 (0.90 to 7.02) 85% -- 
Sensitivity analysis: Outlier trial (Powell 2001) 
excluded 

2 (484) RR 1.41 (1.15 to 1.74) 0% -- 

HADS depression (0 to 21), end of intervention 4 (688) MD -1.83 (-3.65 to -0.01) 86% -- 
By control type: 
vs. usual care 

2 (325) MD -3.20 (-7.21 to 0.82) 93% 0.56 

vs. usual specialist care 1 (198) MD -1.00 (-2.16 to 0.16) -- -- 
vs. attention control 2 (250) MD -0.85 (-2.47 to 0.77) 61% -- 
By ME/CFS criteria: 
Oxford 

3 (398) MD -2.16 (-4.97 to 0.65) 90% 0.45 

NICE 1 (198) MD -1.00 (-2.16 to 0.16) -- -- 
Sensitivity analysis: Outlier trial (Powell 2001) 
excluded 

3 (540) MD -0.97 (-1.71 to -0.23) 8% -- 

HADS depression (0 to 21) , post-intervention 3 (699) MD -2.36 (-4.98 to 0.27) 92% -- 
By control type: 
vs. usual care 

2 (314) MD -2.96 (-8.47 to 2.55) 96% 0.74 

vs. usual specialist care 1 (295) MD -1.10 (-2.11 to -0.09) -- -- 
vs. attention control 1 (171) MD -0.79 (-2.13 to 0.55) -- -- 
By ME/CFS criteria: 
Oxford 

3 (699) MD -2.36 (-4.98 to 0.27) 92% -- 

Sensitivity analysis: Outlier trial (Powell 2001) 
excluded 

2 (551) MD -0.85 (-1.61 to -0.08) 0% -- 

HADS anxiety (0 to 21), end of intervention 3 (620) MD -1.59 (-2.41 to -0.77) 16% -- 
By control type: 
vs. usual care 

2 (325) MD -1.90 (-3.54 to -0.26) 54% -- 

vs. usual specialist care 1 (198) MD -1.20 (-2.45 to 0.05) -- -- 
vs. attention control 1 (182) MD -1.57 (-2.74 to -0.40) -- -- 
By ME/CFS criteria: 
Oxford 

2 (422) MD -1.94 (-3.36 to -0.51) 47% 0.45 

NICE 1 (198) MD -1.20 (-2.45 to 0.05) -- -- 
Sensitivity analysis: Outlier trial (Powell 2001) 
excluded 

2 (472) MD -1.31 (-2.12 to -0.51) 0% -- 

HADS anxiety (0 to 21), post-intervention 3 (697) MD -1.07 (-2.64 to 0.49) 75% -- 
By control type: 
vs. usual care 

2 (314) MD -1.14 (-4.71 to 2.44) 89% 0.64 

vs. usual specialist care 1 (293) MD -0.90 (-1.92 to 0.12) -- -- 
vs. attention control 1 (171) MD -0.08 (-1.52 to 1.36) -- -- 
By ME/CFS criteria 
Oxford 

3 (697) MD -1.07 (-2.64 to 0.49) 75% -- 

Sensitivity analysis: Outlier trial (Powell 2001) 
excluded 

2 (549) MD -0.38 (-1.52 to 0.76) 49% -- 

Sleep, end of intervention 2 (420) SMD -0.35 (-0.56 to -0.13) 0% -- 
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Outcome 
Number of 
studies (N) Estimate (95% CI) I2 

p for 
subgroup 
difference 

By control type: 
vs. usual care 

2 (323) SMD -0.27 (-0.53 to -0.00) 19% 0.33 

vs. attention control 1 (180) SMD -0.46 (-0.76 to -0.17) -- -- 
By ME/CFS criteria: 
Oxford 

2 (420) SMD -0.35 (-0.56 to -0.13) 0% -- 

Sensitivity analysis: Outlier trial (Powell 2001) 
excluded 

1 (272) SMD -0.31 (-0.57 to -0.05) -- -- 

Sleep, post-intervention 3 (700) SMD -0.39 (-0.71 to -0.07) 73% -- 
By control type: 
vs. usual care 

2 (315) SMD -0.39 (-1.06 to 0.29) 86% 0.41 

vs. usual specialist care 1 (295) SMD -0.41 (-0.64 to -0.18) -- -- 
vs. attention control 1 (171) SMD -0.15 (-0.45 to 0.15) -- -- 
By ME/CFS criteria: 
Oxford 

3 (700) SMD -0.39 (-0.71 to -0.07) 73% -- 

Sensitivity analysis: Outlier trial (Powell 2001) 
excluded 

2 (552) SMD -0.26 (-0.56 to 0.03) 65% -- 

Recovery 3 (536) RR 2.73 (1.65 to 4.52) 0% -- 
Original PACE definition 3 (550) RR 1.86 (0.96 to 3.61) 0% -- 
6-minute walk test (meters) 1 (228) MD 31.00 (4.00 to 58.00) -- -- 
Serious adverse events 2 (518) RR 1.59 (0.69 to 3.66) 0% -- 
Withdrawal due to worsening 1 (320)  RR 2.00 (0.18 to 21.84) -- -- 
Physical function worsening 2 (518)  RR 0.83 (0.52 to 1.34) 0% -- 
Post-exertional malaise 1 (320) RR 0.70 (0.57 to 0.87) -- -- 
Abbreviations: CFS = chronic fatigue syndrome; CI = confidence interval; HADS = Hospital Anxiety and Depression Scale; 
MD = mean difference; ME = myalgic encephalomyelitis; NICE = National Institute for Health and Care Excellence; PACE = 
pacing, graded activity, cognitive behavior therapy; a randomized Evaluation; RR = relative risk; SF-36 = 36-item Short Form 
Health Survey; SMD = standardized mean difference 

Exercise Versus Active Interventions 
Six trials (N=1,024) compared exercise versus active interventions (Tables 3 and 4, 

Evidence Table Appendix E2).38,53,54,57,59,60 The active interventions were CBT (2 trials),38,54 
relaxation (3 trials),53,54,57 adaptive pacing (1 trial),38 heart rate variability biofeedback (1 trial),60 
and fluoxetine (1 trial).59 Of these, one trial of relaxation57 and one trial of biofeedback60 were 
added for this update. Five trials evaluated graded exercise and one trial54 evaluated anaerobic 
exercise. The duration of the exercise intervention ranged from 6 to 26 weeks. Four trials 
evaluated patients at the end of the intervention and five trials evaluated patients 26 to 70 weeks 
following the end of the intervention. Four trials were rated medium risk of bias and two trials 
were rated high risk of bias; in addition to open-label design, methodological limitation for the 
high-risk of bias trials include unclear randomization methods and failure to conduct intention to 
treat analysis. One high risk of bias trial57 evaluated exercise versus relaxation and the other60 
evaluated exercise versus biofeedback. Results stratified by the active comparator are 
summarized in Table 6 and shown in Figures 12 to 29. 

Exercise versus CBT 
Two trials compared graded38 or anaerobic54 exercise versus CBT in patients who met the 

Oxford case definition. The duration of the interventions was 5 to 6 months in both trials. One 
trial38 evaluated outcomes at the end of the intervention and both trials evaluated outcomes 
approximately 6 months following the completion of therapy (Table 6). 

There were no differences between exercise versus CBT in fatigue severity at the end of the 
intervention (1 trial, N=298, mean difference 0.20, 95% CI -1.49 to 1.89, Figure 12)38 or 
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between exercise versus CBT in fatigue at post-intervention follow-up (2 trials, N=360, mean 
difference 0.39, 95% CI -0.24 to 1.02, I2=0%, Figure 13).38,54 There were also no differences 
between exercise versus CBT in severity of functional impairment at the end of the intervention 
(1 trial, N=298, mean difference 1.20, 95% CI -3.90 to 6.30 on the 0 to 100 SF-36 physical 
component scale, Figure 14)38 or severity of functional impairment (2 trials, N=360, mean 
difference -8.36, 95% CI -26.21 to 9.50, Figure 15),38,54 depression (2 trials, N=345, SMD 0.02, 
95% CI -0.19 to 0.23, I2=0%, Figure 16),38,54 anxiety (2 trials, N=345, SMD 0.07, 95% CI -0.14 
to 0.28, I2=0%, Figure 17),38,54 sleep quality (2 trials, N=345, SMD -0.17, 95% CI -0.39 to 0.04, 
I2=0%, Figure 18),38,54 pain interference (1 trial, N=58, mean difference -0.35, 95% CI -2.02 to 
1.32 on the 0 to 10 Brief Pain Inventory [BPI], Figure 19),54 or 6-minute walk test distance (2 
trials, N=291, mean difference -4.23 meters, 95% CI -75.99 to 67.52, I2=71%, Figure 20)38,54 at 
post-intervention follow-up. One trial found no differences between exercise versus CBT in 
severity of sore throat, tender lymph nodes, impaired memory, or headaches.54 The PACE trial 
found no difference between exercise versus CBT in likelihood of having poor concentration or 
memory (N=321, 48% vs. 45%, RR 1.05, 95% CI 0.83 to 1.33)38 and a post-hoc analysis from 
PACE found no difference between exercise versus CBT in severity of muscle or joint pain.64 

There were no differences between exercise versus CBT in the likelihood of improvement in 
fatigue using the definition reported in the main PACE publication (1 trial, N=303, 80% vs. 76%, 
RR 1.05, 95% CI 0.93 to 1.19, Figure 21)38 or the PACE protocol definition (1 trial, N=321, 
24% vs. 26% RR 0.91, 95% CI 0.62 to 1.33)40 (see earlier Results for details regarding PACE 
outcome definitions). There were also no differences in the likelihood of improvement in 
function using the definition reported in the main PACE definition (2 trials, N=360, RR 0.98, 
95% CI 0.85 to 1.14, I2=0%, Figure 22)38,54 or the PACE protocol definition (2 trials, N=379, 
RR 1.17, 95% CI 0.81 to 1.70)40,54 or in the likelihood of overall improvement (the primary 
outcome in the PACE protocol), a composite of improvement in fatigue and function (1 trial, 
N=321, 21% vs. 20%, RR 1.04, 95% CI 0.67 to 1.60).40 There was no difference between 
exercise versus CBT in the likelihood of recovery (2 trials, N=360, RR 0.91, 95% CI 0.65 to 
1.29, I2=0%, Figure 23).38,54 As previously noted, the definition for recovery in the PACE trial 
was modified from the original protocol; there was also no difference in the likelihood of 
recovery using the original PACE definition for this outcome (2 trials, N=379, RR 1.13, 95% CI 
0.33 to 3.84, I2=45%).54,66 

Data on harms of exercise versus CBT were largely limited to the PACE trial.38,62 It found 
exercise associated with increased likelihood of serious adverse events, but the difference was 
not statistically significant (N=321, RR 1.87, 95% CI 0.77 to 4.56, Figure 24). The estimate for 
withdrawal due to adverse events was based on only 2 cases and very imprecise (RR 5.03, 95% 
CI 0.24 to 104.0, Figure 25). There was no difference in the likelihood of worsening of function 
(RR 1.21, 95% CI 0.63 to 2.31, Figure 26) or post-exertional malaise (RR 0.90, 95% CI 0.72 to 
1.14). However, one other trial found exercise associated with increased severity of post-
exertional malaise versus CBT (N=58, mean difference 18.6, 95% CI -31.6 to 7.1 on the 0 to 100 
CFS Questionnaire).54 

The PACE trial also evaluated longer-term, post-trial outcomes (median duration from 
randomization 31 months).63 About 30% of patients in both the exercise and CBT groups 
received non-randomly allocated therapies between the end of the trial at 1 year and long-term 
follow-up. Fatigue on the 11-item 0 to 33 Chalder scale was slightly improved at long-term 
follow-up compared with end-of-trial scores in both the exercise (mean change -1.3 points, 95% 
CI -2.7 to -0.1) and CBT arms (-2.2 points, 95% CI -3.7 to -0.6). For SF-36 physical function (0 
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to 100 scale), there was no change at long-term follow-up compared with the end of the trial in 
the exercise group (mean change 0.5 point, 95% CI -2.7 to 3.6 on a 0 to 100 scale), but function 
slightly improved in the CBT group (mean change 3.3 points, 95% CI 0.02 to 6.7). At long-term 
post-trial follow-up, there were no difference between graded exercise or CBT versus specialist 
medical care in fatigue (N=246, mean difference 0.7, 95% CI -1.4 to 2.8) or function (N=246, 
mean difference -2.4, 95% CI -9.3 to 4.5), based on mixed model analyses. 

Figure 12. Fatigue severity: graded exercise versus active intervention at end of intervention 

 
Abbreviations: CBT = cognitive behavioral therapy; CI = confidence interval; PACE = pacing, graded activity, cognitive 
behavior therapy; a randomized Evaluation; IV = instrumental variable; SD = standard deviation 

Figure 13. Fatigue severity: graded or anaerobic exercise versus active intervention at post-
intervention follow-up 
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Abbreviations: CI = confidence interval; PACE = pacing, graded activity, cognitive behavior therapy; a randomized Evaluation; 
IV = instrumental variable; SD = standard deviation 

Figure 14. Functional impairment: graded or anaerobic exercise versus active intervention at end 
of intervention 
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Abbreviations: CBT = cognitive behavioral therapy; CI = confidence interval; PACE = pacing, graded activity, cognitive 
behavior therapy; a randomized Evaluation; IV = instrumental variable; SD = standard deviation 

Figure 15. Functional impairment: graded or anaerobic exercise versus active intervention at post-
intervention follow-up 
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Abbreviations: CBT = cognitive behavioral therapy; CI = confidence interval; PACE = pacing, graded activity, cognitive 
behavior therapy; a randomized Evaluation; IV = instrumental variable; SD = standard deviation 

Figure 16. Depression severity: graded or anaerobic exercise versus active intervention at post-
intervention follow-up 
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Abbreviations: CBT = cognitive behavioral therapy; CI = confidence interval; PACE = pacing, graded activity, cognitive 
behavior therapy; a randomized Evaluation; IV = instrumental variable; SD = standard deviation; Std = standard 
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Figure 17. Anxiety severity: graded or anaerobic exercise versus active interventions at post-
intervention follow-up 
 

 

Abbreviations: CBT = cognitive behavioral therapy; CI = confidence interval; PACE = pacing, graded activity, cognitive 
behavior therapy; a randomized Evaluation; IV = instrumental variable; SD = standard deviation; Std = standard 
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Figure 18. Sleep: graded or anaerobic exercise versus active intervention at post-intervention 
follow-up 
 

 

Abbreviations: CBT = cognitive behavioral therapy; CI = confidence interval; PACE = pacing, graded activity, cognitive 
behavior therapy; a randomized Evaluation; IV = instrumental variable; SD = standard deviation; Std = standard 
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Figure 19. Pain: anaerobic exercise versus active intervention at post-intervention follow-up 
 

 

Abbreviations: CBT = cognitive behavioral therapy; CI = confidence interval; IV = instrumental variable; SD = standard 
deviation 

Figure 20. 6-minute walk test: graded or anaerobic exercise versus active intervention at end of 
intervention 
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Abbreviations: CBT = cognitive behavioral therapy; CI = confidence interval; PACE = pacing, graded activity, cognitive 
behavior therapy; a randomized Evaluation; IV = instrumental variable; SD = standard deviation  

Figure 21. Likelihood of fatigue improvement: graded exercise versus active interventions 

 

 

Abbreviations: CBT = cognitive behavioral therapy; CI = confidence interval; M-H = Mantel-Haenszel test; PACE = pacing, 
graded activity, cognitive behavior therapy; a randomized Evaluation 
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Figure 22. Likelihood of functional improvement: graded or anaerobic exercise versus active 
interventions 
 

 

Abbreviations: CBT = cognitive behavioral therapy; CI = confidence interval; M-H = Mantel-Haenszel test; PACE = pacing, 
graded activity, cognitive behavior therapy; a randomized Evaluation 
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Figure 23. Likelihood of recovery: graded or anaerobic exercise versus active interventions 
 

 

Abbreviations: CBT = cognitive behavioral therapy; CI = confidence interval; M-H = Mantel-Haenszel test; PACE = pacing, 
graded activity, cognitive behavior therapy; a randomized Evaluation 
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Figure 24. Likelihood of serious adverse event: graded exercise versus active intervention 
 

 

Abbreviations: CBT = cognitive behavioral therapy; CI = confidence interval; M-H = Mantel-Haenszel test; PACE = pacing, 
graded activity, cognitive behavior therapy; a randomized Evaluation 

Figure 25. Likelihood of withdrawal due to adverse event: graded exercise versus active 
intervention 
 

 

Abbreviations: CBT = cognitive behavioral therapy; CI = confidence interval; M-H = Mantel-Haenszel test; PACE = pacing, 
graded activity, cognitive behavior therapy; a randomized Evaluation 
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Figure 26. Likelihood of function worsening: graded exercise versus active intervention 
 
 

 

Abbreviations: CBT = cognitive behavioral therapy; CI = confidence interval; M-H = Mantel-Haenszel test; PACE = pacing, 
graded activity, cognitive behavior therapy; a randomized Evaluation 

Exercise versus cognitive therapy 
One trial included a comparison of anaerobic exercise versus cognitive therapy (N=57) in 

patients who met the Fukuda case definition.54 Outcomes were evaluated 6 months following 
completion of 6 months of treatment. There were no differences between exercise versus 
cognitive therapy in severity of fatigue (Figure 13), depression (Figure 16), anxiety (Figure 17) 
or pain (Figure 19); sleep quality (Figure 18); or distance on the 6-minute walk test (Figure 20, 
Table 6). CBT was associated with greater severity of functional impairment (mean difference -
21.37, 95% CI -34.73 to -9.01 on the 0 to 100 SF-36 physical function scale, Figure 15) and 
greater severity of post-exertional malaise (mean difference 20.1, 95% CI 3.0 to 37.3 on the 0 to 
100 CFS Questionnaire). There were no differences in severity of sore throat (mean difference 
3.6, 95% CI -7.2 to 14.4), tender lymph nodes (mean difference 4.7, 95% CI -8.5 to 17.9), 
impaired memory (mean difference 1.5, 95% CI -13.4 to 16.5), or headaches (mean difference -
0.64, 95% CI -20.7 to 19.4). There was also no difference in likelihood of functional 
improvement (Figure 22) or recovery (Figure 23), but estimates were imprecise (Table 6). 

Exercise versus relaxation 
Three trials compared exercise versus relaxation in patients who met the Oxford53 or 

Fukuda54,57 case definition. Two of the trials included a flexibility intervention along with 
relaxation.53,57 Two trials53,57 evaluated graded exercise (treatment duration 12 weeks) and one 
trial54 evaluated anaerobic exercise (treatment duration 6 months). One trial53 evaluated 
outcomes at the end of the intervention and two trials54,57 evaluated outcomes 4 weeks and 6 
months following the end of the intervention. One trial was rated high risk of bias57 and the other 
two were medium risk of bias; conclusions did not change when the high risk of bias trial was 
excluded. 

Exercise was associated with decreased fatigue severity versus relaxation at the end of the 
intervention (1 trial, N=66, mean difference -6.9, 95% CI -10.85 to 2.95 on the 14-item 0 to 42 
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Chalder fatigue scale, Figure 12)53 but there was no difference at post-intervention follow-up (2 
trials, N=118, SMD -0.16, 95% CI -0.71 to 0.38, I2=56%, Figure 13).54,57 Exercise was 
associated with decreased functional impairment at the end of the intervention (1 trial, N=66, 
mean difference 14.00, 95% CI 4.24 to 23.76 on the 0 to 100 SF-36 physical function subscale, 
Figure 14)53 but greater functional impairment at post-intervention follow-up (1 trial, N=57, 
mean difference -21.48, 95% CI -35.85 to -7.11, Figure 15);54 only 1 trial evaluated this 
outcome at each of these timepoints. There were no differences between exercise versus 
relaxation in depression (Figure 27), anxiety (Figure 28), sleep (Figure 29), pain (Figure 19), 
or the 6-minute walk test (Figure 20), at the end of the intervention or at post-intervention 
follow-up (Table 6). One trial found no difference between exercise versus relaxation in severity 
of sore throat, tender lymph nodes, impaired memory, or headaches.54 Exercise was associated 
with increased likelihood of a self-rated Clinical Global Impression rating of much better or very 
much better (2 trials, N=120, RR 1.64, 95% CI 1.09 to 2.48, I2=0%).53,57 There was no difference 
in the likelihood of functional improvement, defined as improvement in the SF-36 physical 
function subscale greater than the age adjusted reliable change index and within 1 standard 
deviation of the normative mean (1 trial, N=57, RR 0.48, 95% CI 0.13 to 1.74, Figure 22).54 The 
estimate for recovery was very imprecise (1 trial, N=57, RR 4.83, 95% CI 0.24 to 96.42, Figure 
23).54 

One trial found exercise associated with increased severity of post-exertional malaise versus 
relaxation (1 trial, N=57, mean difference 22.0, 95% CI 5.7 to 38.4).54 The trials did not report 
serious adverse events, withdrawal due to adverse events, or other harms. 

Figure 27. Depression severity: graded exercise versus active intervention at end of intervention 
 

 

Abbreviations: CI = confidence interval; IV = instrumental variable; SD = standard deviation 

Figure 28. Anxiety severity: graded exercise versus active intervention at end of intervention 
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Abbreviations: CI = confidence interval; IV = instrumental variable; SD = standard deviation  

Figure 29. Sleep: graded exercise versus active intervention at end of intervention 

 
Abbreviations: CI = confidence interval; IV = instrumental variable; SD = standard deviation 

Exercise versus adaptive pacing 
The PACE trial included a comparison of graded exercise versus adaptive pacing (N=319) in 

patients who met the Oxford case definition. Outcomes were reported at the end of therapy at 24 
weeks and 28 weeks following the completion of therapy.38 Exercise was associated with 
decreased fatigue severity versus adaptive pacing at the end of the intervention (mean difference 
-2.0, 95% CI -3.6 to -0.4 on the 11-item 0 to 33 Chalder scale, Figure 12) and at post-
intervention follow-up (mean difference -2.5, 95% CI -4.2 to -0.84, Figure 13). Exercise was 
also associated with decreased depression severity (mean difference -1.1, 95% CI -2.0 to -0.15 
on the 0 to 21 HADS depression scale), better sleep quality (mean difference -1.6, 95% CI -2.7 
to -0.54 on the 0 to 20 Jenkins sleep scale), and longer 6-minute walk test (mean difference 45 
meters, 95% CI 21 to 69) at post-intervention follow-up, with no difference in anxiety (mean 
difference -0.4, 95% CI -1.4 to 0.6 on the 0 to 21 HADS anxiety scale). 

Exercise was associated with increased likelihood of improvement in fatigue (80% vs. 65%, 
RR 1.23, 95% CI 1.07 to 1.41, Figure 21), improvement in function (70% vs. 49%, RR 1.43, 
95% CI 1.18 to 1.73, Figure 22), and recovery (28% vs. 16%, RR 1.71, 95% CI 1.10 to 2.65, 
Figure 23) versus adaptive pacing, based on the definitions used in the main PACE 
publication.38 Results were similar using the original PACE protocol definitions for improvement 
in fatigue (24% vs. 14%, RR 1.64, 95% CI 1.03 to 2.62), improvement in function (61% vs. 
40%, RR 1.51, 95% CI 1.20 to 1.89), and overall improvement (composite of improvement in 
fatigue and function, 21% vs. 9%, RR 2.19, 95% CI 1.24 to 3.86).40 Exercise was also associated 
with lower likelihood of post-exertional malaise (44% vs. 63%, RR 0.71, 95% CI 0.57 to 0.87) 
and lower likelihood of worsening of function (RR 0.46, 95% CI 0.27 to 0.77, Figure 26).62 
There were no differences between exercise therapy versus adaptive pacing in risk of serious 
adverse events (Figure 24), withdrawal due to adverse events (Figure 25), but estimates were 
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imprecise (Table 6). In a post-hoc analysis, exercise was associated with decreased severity of 
muscle pain (mean difference -0.37, 95% CI -0.69 to -0.05) and joint pain (mean difference -
0.36, 95% CI -0.69 to -0.05) at post-intervention follow-up (each assessed on a 0 to 4 scale).64 

The PACE trial also evaluated longer-term, post-trial outcomes (median duration from 
randomization 31 months).63 About 30% of patients in the exercise group and 50% in the 
adaptive pacing group received non-randomly allocated therapies between the end of the trial at 
1 year and long-term follow-up. Fatigue severity based on the 11-item 0 to 33 Chalder scale was 
improved at long-term follow-up compared with end-of-trial scores in both the exercise (mean 
change -1.3, 95% CI -2.7 to -0.1) and adaptive pacing groups (mean change -3.0, 95% CI -4.4 to 
-1.6). For SF-36 physical function, there was no change at long-term follow-up compared with 
the end of the trial for exercise (mean change 0.5 point, 95% CI -2.7 to 3.6 on a 0 to 100 scale), 
but the severity of functional impairment improved in the adaptive pacing group (mean change 
8.5 points, 95% CI 4.5 to 12.5). At long-term follow-up, mixed model analysis showed no 
differences between graded exercise versus adaptive pacing in fatigue (mean difference -1.1, 
95% CI -3.0 to 0.9) or function (mean difference 5.6, 95% CI -0.3 to 11.5), though estimates 
favored graded exercise. 

Exercise versus biofeedback 
One small (n=24), high risk of bias trial compared graded exercise versus heart rate 

variability biofeedback therapy in patients who met the Fukuda case definition.60 The duration of 
the intervention was 8 weeks and outcomes were assessed at the end of treatment and at 5 
months. Results favored exercise therapy over biofeedback for fatigue at the end of the 
intervention (Figure 12) and at post-intervention follow-up (Figure 13), but differences were 
small and not statistically significant, and the estimates were imprecise (Table 6). Exercise was 
associated with greater depression severity at the end of treatment (mean difference 4.0, 95% CI 
0.72 to 1.14 on the 0 to 27 Patient Health Questionnaire, 95% CI 0.72, Figure 27) and at post-
intervention follow-up (mean difference 4.6, 95% CI 0.65 to 8.55, Figure 16) compared with 
biofeedback. The trial did not report harms. 

Exercise versus fluoxetine 
One trial (n=69) compared graded exercise versus fluoxetine (a selective serotonin reuptake 

inhibitor [SSRI]) in patients who met the Oxford case definition.59 Outcomes were evaluated at 
the completion of 12 weeks of treatment and 14 weeks following the end of treatment. There 
were no differences between exercise versus fluoxetine in fatigue or depression at the end of the 
intervention (Figures 12, 27) or at post-intervention follow-up (Figures 13, 16). There was also 
no difference in the likelihood of recovery (defined as a score <4 on the 11-item 0 to 11 Chalder 
fatigue scale), but the estimate was imprecise (RR 3.09, 95% CI 0.67 to 14.25, Figure 23). The 
trial did not evaluate harms. 

Exercise plus medication (fluoxetine) versus exercise or fluoxetine alone 
One trial (N=102) compared graded exercise plus fluoxetine versus exercise or fluoxetine 

alone in patients who met the Oxford case definition.59 Outcomes were evaluated at the 
completion of 12 weeks of treatment and 14 weeks following the end of treatment. The 
combination of exercise and fluoxetine was associated with less fatigue severity at the end of the 
intervention versus either exercise (mean difference -3.6, 95% CI -8.1 to 0.9 on the 14-item 0 to 
42 Chalder fatigue scale) or fluoxetine (mean difference -4.1, 95% CI -8.6 to 0.4) alone, but the 
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differences were not statistically significant. At post-intervention follow-up, differences in 
fatigue severity between the combination versus either therapy alone were smaller and remained 
non-statistically significant. Differences in depression scores were small and not statistically 
significant at the end of the intervention and at post-intervention follow-up (mean differences on 
the 0 to 21 HADS depression scale ranged from -1.0 to 0.5 points). The trial did not evaluate 
harms. 

Table 6. Exercise versus active interventions: summary of stratified results 
Outcome Number of studies (N) Estimate (95% CI) I2 
Fatigue, end of intervention    
  Exercise vs. CBT 1 (298) SMD 0.03 (-0.20 to 0.25) -- 
  Exercise vs. relaxation 1 (66) SMD -0.83 (-1.34 to -0.33) -- 
  Exercise vs. adaptive pacing 1 (305) SMD -0.29 (-0.51 to -0.06) -- 
  Exercise vs. biofeedback 1 (24) SMD 0.47 (-0.35 to 1.29) -- 
  Exercise vs. fluoxetine 1 (67) SMD 0.38 (-0.10 to 0.87) -- 
Fatigue, post-intervention    
  Exercise vs. CBT 2 (360) SMD 0.08 (-0.13 to 0.29) 0% 
  Exercise vs. relaxation 2 (118) SMD -0.16 (-0.71 to 0.38) 56% 
  Exercise vs. cognitive therapy 1 (57) SMD -0.08 (-0.60 to 0.44) -- 
  Exercise vs. adaptive pacing 1 (307) SMD -0.34 (-0.56 to -0.11) -- 
  Exercise vs. biofeedback 1 (24) SMD 0.62 (-0.20 to 1.45) -- 
  Exercise vs. fluoxetine 1 (69) SMD -0.27 (-0.74 to 0.21) -- 
SF-36 physical function subscale or physical 
component score (0 to 100), end of intervention 

   

  Exercise vs. CBT 1 (298) MD 1.20 (-3.90 to 6.30) -- 
  Exercise vs. relaxation 1 (66) MD 14.00 (4.24 to 23.76) -- 
  Exercise vs. adaptive pacing 1 (305) MD 12.20 (7.17 to 17.23) -- 
  Exercise vs. biofeedback 1 (24) MD -0.40 (-8.26 to 7.46) -- 
SF-36 physical function subscale or physical 
component score (0 to 100), post-intervention 

   

  Exercise vs. CBT 2 (360) MD -8.36 (-26.21t o 9.50) 80% 
  Exercise vs. relaxation 1 (57) MD -21.48 (-35.85 to -7.11) -- 
  Exercise vs. cognitive therapy 1 (57) MD -21.37 (-34.73 to -8.01) -- 
  Exercise vs. adaptive pacing 1 (207) MD 11.80 (6.05 to 17.55) -- 
  Exercise vs. biofeedback 1 (24) MD -0.50 (-8.35 to 7.35) -- 
Depression, end of intervention    
  Exercise vs. relaxation 1 (66) SMD 0.33 (-0.15 to 0.82) -- 
  Exercise vs. biofeedback 1 (24) SMD 1.01 (0.15 to 1.88) -- 
  Exercise vs. fluoxetine 1 (69) SMD 0.44 (-0.04 to 0.91) -- 
Depression, post-intervention    
  Exercise vs. CBT 2 (345) SMD 0.02 (-0.19 to 0.23) 0% 
  Exercise vs. relaxation 2 (118) SMD -0.12 (-0.95 to 0.72) 81% 
  Exercise vs. cognitive therapy 1 (57) SMD 0.51 (-0.02 to 1.04) -- 
  Exercise vs. adaptive pacing 1 (293) SMD -0.25 (-0.48 to -0.02) -- 
  Exercise vs. biofeedback 1 (24) SMD 0.96 (0.10 to 1.81) -- 
  Exercise vs. fluoxetine 1 (80) SMD 0.13 (-0.32 to 0.57) -- 
HADS anxiety (0 to 21), end of intervention    
  Exercise vs. relaxation 1 (66) MD -1.50 (-3.68 to 0.68) -- 
Anxiety, post intervention    
  Exercise vs. CBT 2 (345) SMD 0.07 (-0.14 to 0.28) 0% 
  Exercise vs. relaxation 2 (118) SMD -0.25 (-0.88 to 0.37) 66% 
  Exercise vs. cognitive therapy 1 (57) SMD 0.36 (-0.16 to 0.88) -- 
  Exercise vs. adaptive pacing 1 (293) SMD -0.09 (-0.32 to 0.14) -- 
Pittsburgh Sleep Quality Index (0 to 21), end of 
intervention 

   

  Exercise vs. relaxation 1 (66) MD -1.00 (-2.21 to 0.212) -- 
Sleep, post intervention    
  Exercise vs. CBT 2 (345) SMD -0.17 (-0.39 to 0.04) 0% 
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Outcome Number of studies (N) Estimate (95% CI) I2 
  Exercise vs. relaxation 1 (57) SMD 0.14 (-0.38 to 0.66) -- 
  Exercise vs. cognitive therapy 1 (57) SMD -0.04 (-0.56 to 0.48) -- 
  Exercise vs. adaptive pacing 1 (294) SMD -0.33 (-0.56 to -0.10) -- 
Brief Pain Inventory (0 to 10), post intervention    
  Exercise vs. CBT 1 (58) MD -0.35 (-2.02 to 1.32) -- 
  Exercise vs. relaxation 1 (57) MD -0.69 (-2.23 to 0.85) -- 
  Exercise vs. cognitive therapy 1 (57) MD 0.39 (-1.14 to 1.92) -- 
6-minute walk test (meters), end of intervention    
  Exercise vs. CBT 2 (291) MD -4.23 (-75.99 to 67.52) 71% 
  Exercise vs. relaxation 1 (57) MD -15.53 (-55.32 to 24.26) -- 
  Exercise vs. cognitive therapy 1 (57) MD -41.21 (-79.61 to -2.80) -- 
  Exercise vs. adaptive pacing 1 (221) MD 45.00 (16.31 to 73.69) -- 
Recovery    
  Exercise vs. CBT 2 (360) RR 0.91 (0.65 to 1.29) 0% 
  Exercise vs. relaxation 1 (57) RR 4.83 (0.24 to 96.42) -- 
  Exercise vs. cognitive therapy 1 (57) RR 0.48 (0.10 to 2.43) -- 
  Exercise vs. adaptive pacing 1 (307) RR 1.71 (1.10 to 2.65) -- 
  Exercise vs. fluoxetine 1 (69) RR 3.09 (0.67 to 14.25) -- 
Fatigue improvement    
  Exercise vs. CBT 1 (303) RR 1.05 (0.93 to 1.19) -- 
  Exercise vs. adaptive pacing 1 (306) RR 1.23 (1.07 to 1.41) -- 
Functional improvement    
  Exercise vs. CBT 2 (360) RR 0.98 (0.85 to 1.14) 0% 
  Exercise vs. relaxation 1 (57) RR 0.48 (0.13 to 1.74) -- 
  Exercise vs. cognitive therapy 1 (57) RR 0.32 (0.10 to 1.07) -- 
  Exercise vs. adaptive pacing 1 (307) RR 1.43 (1.18 to 1.73) -- 
Serious adverse events    
  Exercise vs. CBT 1 (321) RR 1.87 (0.77 to 4.56) -- 
  Exercise vs. adaptive pacing 1 (319) RR 0.86 (0.42 to 1.75) -- 
Withdrawal due to worsening    
  Exercise vs. CBT 1 (321) RR 5.03 (0.24 to 103.97) -- 
  Exercise vs. adaptive pacing 1 (319) RR 0.66 (0.11 to 3.91) -- 
Physical function worsening    
  Exercise vs. CBT 1 (321) RR 1.21 (0.0.63 to 2.31) -- 
  Exercise vs. adaptive pacing 1 (319) RR 0.46 (0.27 to 0.77) -- 
Post-exertional malaise    
  Exercise vs. CBT 1 (321) RR 0.90 (0.72 to 1.14) -- 
  Exercise vs. adaptive pacing 1 (319) RR 0.71 (0.57 to 0.87) -- 
Abbreviations: CBT = cognitive behavioral therapy; CI = confidence interval; HADS = Hospital Anxiety and Depression Scale; 
MD = mean difference; RR = relative risk; SF-36 = 36-item Short Form Health Survey; SMD = standardized mean difference 

Other Exercise Therapies 

Orthostatic training versus sham training 
One medium risk of bias trial (N=25, Evidence Table Appendix E2) included in the prior 

AHRQ report compared home orthostatic training versus sham treatment in patients who met the 
Fukuda case definition.67 Home orthostatic training consisted of standing with the upper back 
against the wall and heels approximately 15 cm from the base of the wall once daily for 30 
minutes. Sham training consisted of the same position for 10 minutes and gentle calf flexion and 
extension exercises. The mean Fatigue Impact Severity score at baseline was 95.3 (0 to 160 
scale). At the end of 6 months of therapy, there was no difference between orthostatic training 
versus no orthostatic training in fatigue severity (mean difference -8.00, 95% CI -33.5 to 1.75 on 
the Fatigue Impact scale; estimate includes data from two non-adherent patients). Orthostatic 
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training was associated with reduced drop in blood pressure with standing (mean difference 6 
mm Hg, 95% CI 00 to 12.6). The trial did not report orthostatic symptoms or harms. 

Cognitive behavioral therapy 
Twelve trials evaluated CBT in adult patients with ME/CFS (Tables 7 and 8).38,54,68-77 

Sample sizes ranged from 58 to 630 (total N=1888). Nine trials compared CBT versus usual 
care, usual specialist care, an attention control (education and support), or wait list (advice or 
supportive listening);38,70-77 four trials compared CBT versus an active intervention (exercise, 
adaptive pacing, relaxation, cognitive therapy, or fluoxetine);38,54,69,75 and one trial compared 
different CBT modes of delivery (face-to-face or telephone).68 Nine trials were included in the 
prior AHRQ report38,54,68,69,71-74,76 and three trials were added for this update.70,75,77 All three new 
trials compared CBT versus inactive controls; one75 also compared CBT versus active therapy 
(mirtazapine). 

Two trials were conducted in the United States and 10 trials in Europe. The mean age of 
participants ranged from 35 to 46 years and the proportion female ranged from 60% to 88%. The 
case definition for ME/CFS was the Oxford criteria in two trials, the Fukuda criteria in seven 
trials (including one trial70 that used Dutch criteria in accordance with Fukuda), or both in three 
trials. The duration of ME/CFS ranged from 37 to 104 months in eight trials that reported this 
information. Baseline fatigue was measured using a variety of scales (Table 7). One trial70 
reported that 90% of patients had post-exertional fatigue at baseline and one trial76 reported that 
38% of patients were “low active” and 62% “relative active” at baseline. Otherwise, details 
regarding the presence of post-exertional fatigue and activity patterns were lacking. One trial68 
excluded patients with melancholic depression, the proportion of patients with depression or 
treated for depression ranged from 10% to 39% in six trials,38,54,69,70,73,74 and five trials71,72,75-77 
did not report the proportion of patients with depression. Two trials excluded patients with major 
depression. In the other trials, the proportion of patients with depression or an axis I psychiatric 
diagnosis ranged from 10% to 39%. Depression severity was most commonly assessed with the 
HADS depression score (0 to 21 scale, higher scores indicate more severe depression). In three 
trials, mean HADS depression scores at baseline ranged from 8.2 to 9.1. Functional impairment 
was most commonly reported using the SF-36 physical function subscale (0 to 100 scale, lower 
scores indicate more functional impairment). In 10 trials, mean SF-36 physical function subscale 
scores ranged from 26.6 to 62.5. 

CBT was administered individually in 10 trials; of these, the mode of delivery was face-to-
face in seven trials and another mode of delivery (web-based, telephone, or self-guided) was 
used in three trials. CBT was administered in group, face-to-face sessions in two trials. The 
duration of the CBT intervention ranged from 12 weeks to 6 months. In most trials, the 
frequency of CBT was weekly or biweekly. The session length varied, with details not reported 
in some trials (Table 7). Outcomes were assessed at 16 weeks to 18 months; nine trials38,68-72,75-77 
evaluated patients at the end of the intervention and five trials38,54,68,73,74 evaluated patients 29 
weeks to 12 months following the completion of therapy.  

Eleven trials were rated medium risk of bias and one trial72 was rated high risk of bias (Risk 
of Bias Table Appendix F). In all trials, blinding of patients and care providers to CBT was not 
feasible. Other methodological limitations included high attrition, failure to report attrition, 
inadequate description of randomization or allocation concealment methods, and failure to blind 
or unclear blinding status of outcomes assessors and data analysts. 
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Table 7. Cognitive behavioral therapy RCTs: study characteristics 

Author, year 
Country 
Risk of Bias 

Study N 
(analyzed) 
Age, mean 
years 
% Female 

ME/CFS 
criterion 
ME/CFS 
duration 

Fatigue Scale 
Baseline fatigue  

Baseline 
Depression 
Baseline Function 

Intervention 
Frequency, duration, and 
intensity  
Duration of treatment 
Duration of follow-up  

Burgess, 
201268 
United 
Kingdom 
Medium 

n: 58 
Age: 37.4 
% Female: 
79 

Criteria: 
Fukuda and 
Oxford 
Duration: 3.97 
years 

Fatigue Scale: 
Chalder (11-item, 0 
to 11) 
Baseline: 10.2 (SD 
1.9) 
Post-exertional 
fatigue or malaise: 
not reported 

Major depression: 
Excluded for 
melancholic 
depression 
Baseline 
depression: HADS 
depression (0 to 
21): 9.1 (SD 1.7) 
Baseline function: 
SF-36 physical 
function (0 to 100): 
51.4 (SD 1.7) 

A: Face-to-face CBT 
B: Telephone CBT 
Frequency:  
Face-to-face: 2 initial sessions 
and 15 follow-up sessions 
over 6 months Telephone: 1 
initial session and 13 follow-
up sessions over 6 months 
Session length:  
Face-to-face: 1.5 hours for 
initial sessions and 50 
minutes to 1-hour for follow-up 
sessions  
Telephone: 3 hours for initial 
session and 30-minute follow-
up sessions  
Duration of treatment: 6 
months 
Duration of follow-up: 18 
months 

Deale, 
199769 
United 
Kingdom 
Medium 

n: 60 
Age: 34.5 
% Female: 
68 

Criteria: Oxford 
and Fukuda 
Duration: 4 
years 

Fatigue Scale: 
Chalder (11-item, 0 
to 11) 
Baseline: 9.8 (SD 
2.1) 
Post-exertional 
fatigue or malaise: 
Not reported 

Major depression: 
15% 
Baseline 
depression: Beck 
Depression 
Inventory (0 to 63): 
14.1 (SD 6.7) 
Baseline function: 
SF-36 physical 
function (0 to 100): 
26.6 (SD 23.4) 

A: CBT 
B: Relaxation (10 sessions 
with twice daily practice) 
Frequency: 13 sessions 
weekly or biweekly over 4 to 6 
months 
Session length: Not described 
(mean total time 15 hours) 
 
Duration of treatment: 4 to 6 
months 
Duration of follow-up: 10 to 12 
months 

Janse, 
201870 
The 
Netherlands 
Medium 

n: 240 
Age: 37.6 
% Female: 
60 

Criteria: 
National Dutch 
guidelines (in 
accordance 
with Fukuda) 
Duration: 4 to 
6.5 years 

Fatigue Scale: 
Checklist Individual 
Strength, fatigue 
severity subscale (8 
to 56) 
Baseline: 50.0 (SD 
5.2) 
Post-exertional 
fatigue or malaise: 
90% 

Major depression: 
Any depressive 
disorder: 10% 
Baseline 
depression: SCL-90 
(90 to 450): 156.5 
(SD 35.3) 
Baseline function: 
SF-36 physical 
function (0 to 100): 
62.5 (SD 19.4) 

A: Web-based CBT, protocol 
driven feedback 
B: Web-based CBT, feedback 
on demand 
C: Wait list 
Frequency: At least biweekly 
(protocol driven) or 
individualized (feedback on 
demand) 
Session length: Diagnostic 
sessions 2 hours, otherwise 
not specified 
 
Duration of treatment: 6 
months 
Duration of follow-up: 6 
months 
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Author, year 
Country 
Risk of Bias 

Study N 
(analyzed) 
Age, mean 
years 
% Female 

ME/CFS 
criterion 
ME/CFS 
duration 

Fatigue Scale 
Baseline fatigue  

Baseline 
Depression 
Baseline Function 

Intervention 
Frequency, duration, and 
intensity  
Duration of treatment 
Duration of follow-up  

Jason, 
200754 
United 
States 
Medium 

n: 114 
Age: 43.8 
% Female: 
83 

Criteria: 
Fukuda 
Duration: Not 
reported 

Fatigue Scale: 
Fatigue Severity 
Scale 9-item (1 to 
7) 
Baseline: 6.1 (SD 
0.71) 
Post-exertional 
fatigue or malaise: 
not reported 

Major depression: 
Current axis I 
diagnosis: 39% 
Baseline 
depression: Beck 
Depression 
Inventory (0 to 63), 
mean: 18.7 (SD 
9.9) 
Baseline function: 
SF-36 physical 
function (0 to 100): 
46.2 (SD 23.8) 

A: CBT 
B: Cognitive therapy 
C: Relaxation (RELAX) 
D: Anaerobic exercise 
(Anaerobic Activity Therapy 
[ACT]/progressive 
rehabilitation) 
Frequency: Biweekly 
Session length: 45 minutes 
 
Duration of treatment: 6 
months 
Duration of follow-up: 1 year 

Knoop, 
200871 
The 
Netherlands 
Medium 

n: 159 
Age: 38.0 
% Female: 
79 

Criteria: 
Fukuda 
Duration: 
Median 72 vs. 
96 months 

Fatigue Scale: 
Checklist Individual 
Strength, fatigue 
severity subscale (8 
to 56) 
Baseline: 49.5 (SD 
5.4) 
Post-exertional 
fatigue or malaise: 
Not reported 

Major depression: 
Not reported 
Baseline 
depression: Not 
reported 
Baseline function: 
SF-36 physical 
function (0 to 100): 
53.2 (SD 20.7) 

A: Self-guided CBT 
B: Wait list 
Frequency: Not specified for 
self-guided sessions. Email 
contact with therapist at least 
every 2 weeks for at least 16 
weeks 
Session length: Not described 
 
Duration of treatment: At least 
16 weeks 
Duration of follow-up: At least 
16 weeks 

Lopez, 
201172 
United 
States 
High 

n: 58 
Age: 45.9 
% Female: 
88 

Criteria: 
Fukuda 
Duration: Not 
reported 

Fatigue Scale: 
Profile of Mood 
States 
fatigue/inertia 
subscale (0 to 28) 
Baseline: 17.8 (SD 
6.3) 
Post-exertional 
fatigue or malaise: 
Not reported 

Major depression: 
Not reported 
Baseline 
depression: POMS 
total mood 
disturbance (0 to 
200): 36.3 (SD 
30.8) 
Baseline function: 
Not reported 

A: Group cognitive behavioral 
stress management 
B: Psycho-educational 
seminar (half day) 
Frequency: Intervention: 
Weekly for 12 weeks 
Control: single session 
Session length: Intervention: 2 
hours (20 to 30 minutes 
relaxation, 90 minutes didactic 
and discussion) 
Control: half-day 
 
Duration of treatment: 12 
weeks 
Duration of follow-up: 12 
weeks 
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Author, year 
Country 
Risk of Bias 

Study N 
(analyzed) 
Age, mean 
years 
% Female 

ME/CFS 
criterion 
ME/CFS 
duration 

Fatigue Scale 
Baseline fatigue  

Baseline 
Depression 
Baseline Function 

Intervention 
Frequency, duration, and 
intensity  
Duration of treatment 
Duration of follow-up  

O’Dowd, 
200673 
United 
Kingdom 
Medium 

n: 122 
Age: 41.1 
% Female: 
67 

Criteria: 
Fukuda 
Duration: 
Mean/median 
not reported 
(48% >60 
months) 

Fatigue Scale: 
Chalder (11-item, 0 
to 33) 
Baseline: 24.6 (SD 
6.4) 
Post-exertional 
fatigue or malaise: 
Not reported 

Major depression: 
Treated for 
depression: 16% 
Baseline 
depression: HADS 
depression (0 to 
21): 8.7 (SD 3.5) 
Baseline function: 
SF-36 physical 
function (0 to 100): 
32.2 (SD 7.8) 

A: CBT 
B: Education and support (8 
sessions biweekly, 2 hours 
each) 
C: Usual care 
Frequency: 8 sessions 
biweekly 
Session length: 2 hours 
 
Duration of treatment: 16 
weeks 
Duration of follow-up: 12 
months 

Sharpe, 
199674 
United 
Kingdom 
Medium 

n: 60 
Age: 36.0 
% Female: 
68 

Criteria: Oxford 
Duration: Mean 
31.6 months 

Fatigue Scale: 0 to 
10 Likert scale 
Baseline: 7.8 (SD 
1.7) 
Post-exertional 
fatigue or malaise: 
Not reported 

Major depression: 
Excluded for severe 
depression or 
bipolar disorder 
Major depression: 
20% 
Baseline 
depression: HADS 
depression (0 to 
21): 6.8 (SD 3.6) 
Baseline function: 
KPS (0 to 100): 
71.5 (SD 3.4) 

A: CBT 
B: Usual medical care 
Frequency: 16 sessions over 
4 months 
Session length: 1 hour 
 
Duration of treatment: 4 
months 
Duration of follow-up: 12 
months 

Stubhaug, 
200875 
Norway 
Medium 

n: 72 
Age: 46.3 
% Female: 
82 

Criteria: Oxford 
(90%) or 
Fukuda (40%) 
Duration: not 
reported 

Fatigue Scale: 
Chalder (11-item, 0 
to 33) 
Baseline: 25.0 (SD 
4.5) 
Post-exertional 
fatigue or malaise: 
not reported 

Major depression: 
Not reported 
Baseline 
depression: 
Hamilton Rating 
Scale for 
Depression (0 to 
52): 14.5 (SD 3.9) 
Baseline function: 
SF-36 physical 
function (0 to 100): 
28.9 (SD 11.3) 

A: CBT 
B: Mirtazapine 15 to 45 mg 
daily 
C: Placebo 
Frequency: 2 sessions per 
week for 12 weeks 
Session length: 1.5 hours 
 
Duration of treatment: 12 
weeks (initial therapy) 
Duration of follow-up: 24 
weeks (after crossover) 

Tummers, 
201276 
The 
Netherlands 
Medium 

n: 111 
Age: 36.4 
% Female: 
78 

Criteria: 
Fukuda 
Duration: 48 vs. 
60 months 

Fatigue Scale: 
Checklist Individual 
Strength, fatigue 
severity subscale (8 
to 56) 
Baseline: 51.3 (SD 
5.4) 
Post-exertional 
fatigue or malaise: 
Not reported 
Low active: 38% 
Relative active: 
62% 

Major depression: 
Proportion with 
depression not 
reported 
Baseline 
depression: Brief 
Symptom Inventory 
psychological 
distress (0 to 4): 
1.02 (SD 0.63) 
Baseline function: 
SF-36 physical 
function (0 to 100): 
50.8 (SD 22.3) 

A: Self-guided CBT 
B: Wait list 
Frequency: Not specified for 
self-guided sessions. Email 
contact with therapist at least 
every 2 weeks for at least 20 
weeks 
Session length: Not described 
 
Duration of treatment: At least 
20 weeks 
Duration of follow-up: At least 
20 weeks 
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Author, year 
Country 
Risk of Bias 

Study N 
(analyzed) 
Age, mean 
years 
% Female 

ME/CFS 
criterion 
ME/CFS 
duration 

Fatigue Scale 
Baseline fatigue  

Baseline 
Depression 
Baseline Function 

Intervention 
Frequency, duration, and 
intensity  
Duration of treatment 
Duration of follow-up  

White, 
201138 
United 
Kingdom 
Medium 

n: 630 
Age: 38.0 
% Female: 
77 

Criteria: Oxford 
Duration: 
Median 32 
months 

Fatigue Scale: 
Chalder (11-item, 0 
to 33) 
Baseline: 28.2 (SD 
3.8) 
Post-exertional 
fatigue or malaise: 
Not reported 

Major depression: 
Any depressive 
disorder: 34% 
Baseline 
depression: HADS 
depression (0 to 
21), mean: 8.2 (SD 
3.8) 
Baseline function: 
SF-36 physical 
function (0 to 100): 
38.0 (SD 15.8) 

A: Adaptive pacing therapy + 
specialist medical care 
B: CBT + specialist medical 
care 
C: Graded exercise + 
specialist medical care 
D: Specialist medical care 
Frequency: Weekly for 4 
weeks, then biweekly, plus 
one booster at 36 weeks 
Session length: Not described 
 
Duration of treatment: 23 
weeks (booster at 36 weeks) 
Duration of follow-up: 12 
months 

Wiborg, 
201577 
The 
Netherlands 
Medium 

n: 204 
Age: 37.7 
% Female: 
77 

Criteria: 
Fukuda 
Duration: Mean 
8.7 years 

Fatigue Scale: 
Checklist Individual 
Strength, fatigue 
severity subscale (8 
to 56) 
Baseline: 50.6 (SD 
4.7) 
Post-exertional 
fatigue or malaise: 
Not reported 

Major depression: 
Proportion with 
depression not 
reported 
Baseline 
depression: SCL-90 
(90 to 450): 163.7 
(SD 37.6) 
Baseline function: 
SF-36 physical 
function (0 to 100): 
56.9 (SD 19.2) 

A: Group CBT, 8 patients per 
group 
B: Group CBT 4 patients per 
group 
C: Wait list 
Frequency: 14 session over 6 
months 
Session length: 2 hours 
 
Duration of treatment: 6 
months 
Duration of follow-up: 6 
months 

Abbreviations: ACT = anaerobic activity therapy; CBT = cognitive behavioral therapy; CFS = chronic fatigue syndrome; HADS 
= Hospital Anxiety and Depression Scale; ME = myalgic encephalomyelitis; RCT = randomized controlled trial; SD = standard 
deviation; SF-36 = 36-item Short Form Health Survey 
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Table 8. Cognitive behavioral therapy RCTs: study results 

Author, year 
ME/CFS 
criterion 

Intervention 
A: intervention (n) 
B: control (n) 
 
Duration of 
treatment 
Duration of follow-
up 

Fatigue Outcomes  
(fatigue and post-
exertional fatigue)* 

Depression 
Outcomes* Function Outcomes* 

Burgess, 
201268 
Fukuda and 
Oxford 

A: Face-to-face CBT 
(35) 
B: Telephone CBT 
(45)  
 
Duration of treatment: 
6 months 
Duration of follow-up: 
18 months 

Fatigue: Chalder Fatigue 
Scale 11-item (0-11, score of 
≥4 is cutoff for caseness), 
mean (SD); all p values are 
NS 
3 months: 7.08 (3.97) vs. 
7.08 (3.56) 
6 months: 5.75 (4.49) vs. 
7.75 (3.77) 
12 months: 6.83 (4.57) vs. 
7.89 (3.75) 

Not reported Overall Function: MOS-SF 
physical function (0 to 100), 
mean (SD) 
3 months: 58.97 (19.38) vs. 
62.89 (20.33) 
6 months: 65.78 (23.61) vs. 
62.96 (20.36) 
12 months: 62.32 (24.96) vs. 
65.83 (21.73); p=0.043 for 
change from baseline for both 
groups, all other p-values NS 

Deale, 199769 
Oxford and 
Fukuda 

A: CBT (30) 
B: Relaxation (10 
sessions with twice 
daily practice) (30) 
 
Duration of treatment: 
4 to 6 months 
Duration of follow-up: 
10 to 12 months 

Fatigue:  
Fatigue Problem Rating (0-8 
scale), mean (SD): 
Posttreatment: 4.1 (1.9) vs. 
5.5 (1.4) 
6-month follow-up: 3.4 (2.2) 
vs. 5.5 (1.9), p<0.001 for 
between group differences 
over time 
Chalder Fatigue Scale 11-
item (0 to 11), score of ≥4 is 
cutoff for caseness, mean 
(SD) 
Posttreatment: 7.2 (4.0) vs. 
7.5 (4.1) 
6-month follow-up: 4.1 (4.0) 
vs. 7.2 (4.0) 
p<0.001 for between group 
differences over time 
% With fatigue rating by 
assessor at 3-month follow-
up 
Better or much better: 72 
(18/25) vs. 17 (4/23); 
p<0.001 
Unchanged or worse: 28 
(7/25) vs. 83 (19/23) 
% With score <4 on Chalder 
Fatigue Scale 
6-month follow-up: 63 
(17/27) vs. 15 (4/26); 
p=0.001 
5-year follow-up: 28 (7/25) 
vs. 25 (7/28); p=1.00 

Beck 
Depression 
Inventory, 
mean (SD) 
Posttreatment: 
8.9 (5.6) vs. 
11.9 (7.4) 
6-month 
follow-up: 
10.1 (6.9) vs. 
12.3 (8.5), 
p>0.30 

Overall Function: SF-36 physical 
function (0 to100), mean (SD) 
Posttreatment: 56.2 (26.2) vs. 
34.6 (28.3) 
6-month follow-up: 71.6 (28.0) 
vs. 38.4 (26.9); p<0.03 
% With good outcome on SF-36 
physical function(increase of ≥50 
from baseline to 6 months, or 
end score of ≥83):  
6 months follow-up: 63 (19/30) 
vs. 17 (5/30); difference of 46 
(95% CI 24 to 68) p<0.001 
5-year follow-up: 48 (12/25) vs. 
32 (9/28); p=0.27 
% With rating by assessor at 3-
month follow-up 
Better or much better: 80 (20/25) 
vs. 26 (6/23); p<0.001 
Unchanged or worse: 20 (5/25) 
vs. 74 (17/23) 
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Author, year 
ME/CFS 
criterion 

Intervention 
A: intervention (n) 
B: control (n) 
 
Duration of 
treatment 
Duration of follow-
up 

Fatigue Outcomes  
(fatigue and post-
exertional fatigue)* 

Depression 
Outcomes* Function Outcomes* 

Janse, 201870 
National 
Dutch 
guidelines (in 
accordance 
with Fukuda) 

A: 1: Web-based 
CBT, protocol driven 
feedback (80) 
B: Web-based CBT, 
feedback on demand 
(80) 
C: Wait list (80) 
 
Duration of treatment: 
6 months 
Duration of follow-up: 
6 months 

Fatigue: Checklist Individual 
Strength, fatigue severity 
subscale (8 to 56), mean 
(SD): 36.3 (14.6) vs. 37.0 
(13.1) vs. 43.9 (10.5) 
Mean difference compared 
with control (97.5% CI): iCBT 
with protocol feedback: -8.3 
(-12.7 to -3.9), p<0.0001; 
iCBT with feedback on 
demand: -7.2 (-11.3 to -3.1), 
p<0.0001 

Not reported Overall Function: SF-36 physical 
function (0 to 100), mean (SD): 
73.3 (25.9) vs. 77.0 (21.3) vs. 
70.8 (21.0) 
Difference compared with 
control: iCBT with protocol 
feedback: 2.4 (-3.6 to 8.4), 
p=0.44; iCBT with feedback on 
demand: 5.8 (0.6 to 11.0), 
p=0.030 

Jason, 200754 
Fukuda 

A: CBT (29) 
B: Cognitive therapy 
(28) 
C: 1: Relaxation 
(RELAX) (28) 
D: Anaerobic 
exercise (Anaerobic 
Activity Therapy 
[ACT]/progressive 
rehabilitation) (29) 
 
Duration of treatment: 
6 months 
Duration of follow-up: 
1 year 

Fatigue Severity Scale 9-
item (1 to 7), mean (SD) 
12 months: 5.77 (1.43) vs. 
5.62 (1.06) vs. 5.37 (1.19) 
vs. 5.87 (1.01); p=NR 

Beck 
Depression 
Inventory (0 to 
21), mean 
(SD) 12 
months: 13.95 
(13.08) vs. 
11.86 (7.36) 
vs. 16.94 
(11.82) vs. 
13.50 (9.97), 
p<0.001 

Overall Function: SF-36 physical 
function0 to100), mean (SD): 
12 months: 58.64 (30.44) vs. 
61.09 (23.74) vs. 61.20 (27.70) 
vs. 39.72 (27.63)  
p<0.01 for CBT and COG over 
time vs. ACT over time 
% Achieving clinically significant 
improvement: 18.2 vs. 30.4 vs. 
21.7 vs. 11.1; p=0.49 

Knoop, 
200871 
Fukuda 

A: Self-guided CBT 
(85) 
B: Wait list (86) 
 
Duration of treatment: 
At least 16 weeks 
Duration of follow-up: 
At least 16 weeks 

Fatigue: Checklist Individual 
Strength, fatigue severity 
subscale (8 to 56) mean 
(SD): 
Second assessment: 38.9 
(12.1) vs. 46.4 (8.7); p<0.001 
% With reduction in Checklist 
Individual Strength, fatigue 
severity subscale ( <35 score 
and reliable change index of 
>1.96) 
27 (23/84; 95% CI, 18 to 37) 
vs. 7 (6/85; 95% CI, 2 to 13); 
OR 4.9 (95% CI 1.9 to 12.9); 
p=0.001 

Not reported Overall Function: SF-36 physical 
function (0 to100), mean (SD) 
Second assessment: 65.9 (23.2) 
vs. 60.2 (23.7); p=0.011 
Mean (SD) functional impairment 
Sickness Impact Profile (SIP-8) 
(0 to 5,799) 
Second assessment: 1,079 (690) 
vs. 1,319 (619); p<0.001 

Lopez, 
201172 
Fukuda 

A: Group cognitive 
behavioral stress 
management (44) 
B: Psycho-
educational (half day) 
(25) 
 
Duration of treatment: 
12 weeks 
Duration of follow-up: 
12 weeks 

Fatigue: POMS fatigue 
subscale (0 to 28), mean 
(SD)  
After treatment: 17.85 (7.34) 
vs. 20.09 (6.99); p=0.06 

Not reported Overall Function: Not reported 



Management of ME/CFS: A Systematic Review 
Pacific Northwest Evidence-based Practice Center       74 

Author, year 
ME/CFS 
criterion 

Intervention 
A: intervention (n) 
B: control (n) 
 
Duration of 
treatment 
Duration of follow-
up 

Fatigue Outcomes  
(fatigue and post-
exertional fatigue)* 

Depression 
Outcomes* Function Outcomes* 

O’Dowd, 
200673 
Fukuda 

A: CBT (52) 
B: Education and 
support (8 sessions 
every other week, 2 
hours each) (50) 
C: Usual care (51) 
 
Duration of treatment: 
16 weeks 
Duration of follow-up: 
12 months 

Chalder Fatigue Scale 11-
item (0 to 33), mean (SD) 
6 months: 17.9 (8.41) vs. 
21.4 (7.55) vs. 21.8 (6.90); 
p=0.19 
12 months: 17.4 (7.32) vs. 
21.4 (7.79) vs. 18.8 (7.19); 
p=0.19 
Difference between groups 
from baseline at 6 and 12 
months pooled 
CBT vs. group support: -3.16 
(95% CI -5.59 to -0.74); 
p=0.011  
CBT vs. usual care: -2.61 
(95% CI -4.92 to -0.30); 
p=0.027 
Support vs. usual care: 0.55 
(95% CI -1.56 to 2.66); p=NR 

HADS-
Depression  
6 months: 6.84 
(3.46) vs. 8.20 
(3.81) vs. 7.78 
(3.76) 
12 months: 
6.82 (3.80) vs. 
7.74 (4.02) vs. 
7.44 (4.42) 
Mean 
difference, 
adjusted for 
baseline: -0.13 
(-1.13 to 0.87) 
vs. -0.56 (-1.69 
to 0.58) vs. -
0.43 (-1.56 to 
0.70), p=0.52 

SF-36 physical function (0 to 
100), mean (SD); all p values are 
NS 
6 months: 33.4 (9.04) vs. 32.3 
(9.30) vs. 34.5 (9.95) 
12 months: 35.2 (8.15) vs. 32.5 
(7.91) vs. 35.0 (9.93) 

Sharpe, 
199674 
Oxford 

A: CBT (30) 
B: Usual medical care 
(30) 
 
Duration of treatment: 
4 months 
Duration of follow-up: 
12 months 

Fatigue severity (0 to 10), 
mean: 
12 months: 4.3 vs. 6.3 
Change from baseline, -3.5 
vs. -1.6; difference 1.9, 95% 
CI 0.5 to 3.3 

HADS-
Depression, 
mean 
12 months: 3.6 
vs. 5.8 
Change from 
baseline: -3.1 
vs. -1.0; 
difference 2.0, 
95% CI 0.0 to 
4.1 

Achieved KPS score of ≥80 
5 months: 27% (8/30) vs. 20% 
(6/30); difference of 7 (95% CI, -
15 to 28) 
8 months: 53% (16/30) vs. 30% 
(9/30); difference of 23 (95% CI, 
0 to 48) 
12 months: 73% (22/30) vs. 27% 
(8/30); difference of 47 (95% CI, 
24 to 69); p<0.001 
Improvement of ≥10 points on 
KPS 
5 months: 23% (7/30) vs. 7% 
(2/30); difference of 17 (95% CI, 
0 to 34) 
8 months: 60% (18/30) vs. 20% 
(6/30); difference of 40 (95% CI, 
17 to 63) 
12 months: 73% (22/30) vs. 23% 
(7/30); difference of 50 (95% CI, 
28 to 72); p<0.001 

Stubhaug, 
200875 
Oxford (90%) 
or Fukuda 
(40%) 

A: CBT (23) 
B: Mirtazapine 15 to 
45 mg daily (28) 
C: Placebo (24) 
 
Duration of treatment: 
12 weeks (initial 
therapy) 
Duration of follow-up: 
24 weeks (after 
crossover) 

Chalder Fatigue Scale 11-
item (0 to 33) score at 12 
weeks: 23.7 (21.0 to 26.5) 
vs. 22.7 (21.4 to 24.1) vs. 
23.7 (21.0 to 26.5), p=0.014 
Chalder Fatigue Scale 11-
item (0 to 33) score at 24 
weeks: 23.3 (20.1 to 26.5) 
vs. 23.7 (22.4 to 25.0) vs. 
24.2 (21.4 to 27.1) vs. 18.7 
(15.4 to 22.0); p<0.001 

Hamilton 
Rating Scale 
for Depression 
, mean (95% 
CI) 
12 weeks: 12.9 
(10.1 to 15.7) 
vs. 12.6 (11.4 
to 13.8) vs. 
13.5 (10.9 to 
16.1) 

Not reported 
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Author, year 
ME/CFS 
criterion 

Intervention 
A: intervention (n) 
B: control (n) 
 
Duration of 
treatment 
Duration of follow-
up 

Fatigue Outcomes  
(fatigue and post-
exertional fatigue)* 

Depression 
Outcomes* Function Outcomes* 

Tummers, 
201276 
Fukuda 

A: Self-guided CBT 
(62) 
B: Wait list (61) 
 
Duration of treatment: 
At least 20 weeks 
Duration of follow-up: 
At least 20 weeks 

Checklist Individual Strength, 
fatigue severity subscale (8 
to56 scale), mean (SD) 
Second assessment: 39.6 
(14.1) vs. 48.3 (8.1); p<0.01 
% With reduction in Checklist 
Individual Strength, fatigue 
severity subscale (score <35 
and reliable change index of 
>1.96) 
33 (18/55) vs. 9 (5/56); OR 
5.0 (95% CI 1.69 to 14.57) 

Not reported SF-36 physical function (0 to 
100), mean (SD) 
Second assessment: 65.4 (24.9) 
vs. 59.3 (22.9); p=0.08 
Subanalysis of baseline group 
with SF-36 physical function 
score ≤70 
Self-instruction (n=53) vs. wait 
list (n=50) 
Mean (SD) SF-36 physical 
function (0 to 100) 
Second assessment: 63.0 (25.9) 
vs. 53.4 (18.7) 
Change from baseline: 18.5 vs. 
9.6, difference: 9.05 (95% CI, 0.2 
to 17.9); p<0.05 

White, 201138 
Oxford 

A: Adaptive pacing 
therapy + specialist 
medical care (160) 
B: CBT + specialist 
medical care (161) 
C: Graded exercise + 
specialist medical 
care (160) 
D: Specialist medical 
care (160) 
 
Duration of treatment: 
23 weeks (booster at 
36 weeks) 
Duration of follow-up: 
12 months 

Fatigue: Chalder Fatigue 
Scale 11-item (0 to 33), 
mean (SD) 
12 weeks: 24.2 (6.4) vs. 23.6 
(6.5) vs. 22.8 (7.5) vs. 24.3 
(6.5) 
24 weeks: 23.7 (6.9) vs. 21.5 
(7.8) vs. 21.7 (7.1) vs. 24.0 
(6.9) 
52 weeks: 23.1 (7.3) vs. 20.3 
(8.0) vs. 20.6 (7.5) vs. 23.8 
(6.6) 
Mean difference (95% CI) at 
52 weeks:  
CBT vs. control: -3.4 (-5.0 to 
-1.8) p=0.0001 
CBT vs. APT: -2.7 (-4.4 to -
1.1) p=0.0027 
% Improved from baseline 
(by ≥2 points): 65 (99/153) 
vs. 76 (113/148) vs. 80 
(123/154) vs. 65 (98/152) 
% Within normal range 
(score ≤18): 22 (34/153) vs. 
41 (60/148) vs. 33 (51/154) 
vs. 21 (32/152) 

HADS-
Depression, 
mean (SD) 
52 weeks: 7.2 
(4.5) vs. 6.2 
(3.7) vs. 6.1 
(4.1) vs. 7.2 
(4.7); CBT vs. 
control: 
p=0.0003 
CBT vs. APT: 
p=0.382 

SF-36 physical function (0 to 
100), mean (SD): 
12 weeks: 41.7 (19.9) vs. 51.0 
(20.7) vs. 48.1 (21.6) vs. 46.6 
(20.4) 
24 weeks: 43.2 (21.4) vs. 54.2 
(21.6) vs. 55.4 (23.3) vs. 48.4 
(23.1) 
52 weeks: 45.9 (24.9) vs. 58.2 
(24.1) vs. 57.7 (26.5) vs. 50.8 
(24.7) 
Mean difference at 52 weeks: 
CBT vs. control: 7.1 (2.0 to 12.1) 
p=0.0068 
CBT vs. APT: 10.5 (5.4 to 15.6) 
p=0.0002 
% Improved from baseline (by ≥8 
points): 49 (75/153) vs. 71 
(105/148) vs. 70 (108/154) vs. 
58 (88/152) 
% Within normal range (score 
≥60): 35 (53/153) vs. 52 (77/148) 
vs. 53 (81/154) vs. 41 (62/152) 
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Author, year 
ME/CFS 
criterion 

Intervention 
A: intervention (n) 
B: control (n) 
 
Duration of 
treatment 
Duration of follow-
up 

Fatigue Outcomes  
(fatigue and post-
exertional fatigue)* 

Depression 
Outcomes* Function Outcomes* 

Wiborg, 
201577 
Fukuda 

A: 1. Group CBT, 8 
patients per group 
B. Group CBT, 4 
patients per group 
C: Wait list 
 
Duration of treatment: 
6 months 
Duration of follow-up: 
6 months 

A+B vs. C 
Fatigue severity, mean (SD): 
33.5 (13.6) vs. 46.6 (8.5), 
treatment effect -13.8 (95% 
CI, -17.2 to -10.3), p<0.001 
Improvement in fatigue 
severity: 49.3% (67/139) vs. 
8.8% (6/68), OR 10.0 (95 CI, 
4.1 to 24.8), p<0.001 
Normal functioning in fatigue 
severity: 32.4% (44/136) vs. 
2.9% (2/68), OR 15.8 (95% 
CI, 3.7 to 67.4), p<0.001 

Not reported A+B vs. C 
SF-36 physical function (0 to 
100), mean (SD): 747.7 (22.0) 
vs. 63.3 (21.1), treatment effect 
14.1 (95% CI, 9.0 to 19.3), 
p<0.001 

*A vs. B vs. C vs. D, unless otherwise noted 
Abbreviations: ACT = anaerobic activity therapy; APT = adaptive pacing therapy; CBT = cognitive behavioral therapy; CI = 
confidence interval; CFS = chronic fatigue syndrome; COG = cognitive therapy; GET = graded exercise therapy; iCBT = 
internet-based cognitive-behavioral therapy; KPS = Karnofsky Performance Scale; ME = myalgic encephalomyelitis; NR = not 
reported; NS = not significant; OR = odds ratio; POMS = profile of mood states; RCT = randomized controlled trial; SD = 
standard deviation; SF-36 = 36-item Short Form Health Survey; SIP-8 = Sickness Impact Profile 8-item 

Cognitive Behavioral Therapy Versus Inactive Controls 
Nine trials (N=1,656) compared CBT versus usual care (2 trials),73,74 usual specialist care (1 

trial),38 wait list (4 trials),70,71,76,77 an attention control (education, 2 trials),72,73 or placebo 
medication (1 trial)75 (Tables 7 and 8, Evidence Table Appendix E2). Three of these trials 
were added for this review; two of the trials70,77 used the Fukuda case definition and one75 used 
Fukuda or Oxford. The duration of the CBT intervention ranged from 12 weeks to 6 months. 
Seven trials evaluated patients at the end of the intervention and three trials38,73,74 evaluated 
patients 6.7 to 8.4 weeks following the end of the intervention. One trial72 was rated high risk of 
bias and the others were rated medium risk of bias. Results stratified by the inactive comparator 
are summarized in Table 9 and shown in Figures 30 to 40. 

Fatigue 
CBT was associated with decreased fatigue severity versus wait list, usual specialist care, or 

an attention control at the end of treatment (7 trials, N=1,129, SMD -0.61, 95% CI -0.83 to -0.40, 
I2=64%;38,70-72,75-77 Figure 30). Mean differences were -2.53 (95% CI -4.06 to -1.00, I2=0%) in 
two trials (N=347) that used the 11-item 0 to 33 Chalder scale,38,75 -9.20 (95% CI -12.09 to -
6.31, I2=66%) in four trials (N=724) that used the 8 to 56 Checklist Individual Strength fatigue 
severity scale,70,71,76,77 and -2.24 (95% CI -6.09 to 1.61, I2=98%) in one trial (N=422) that used 
the 0 to 28 Profile of Mood States (POMS) fatigue/inertia scale. Estimates consistently favored 
CBT when trials were stratified by the control type, ME/CFS case definition, and CBT type 
(Table 9). A statistically significant subgroup effect was present for control type (p for subgroup 
difference=0.05), with the strongest estimate for trials of CBT versus wait list (4 trials, N=724, 
SMD -0.77, 95% CI -0.99 to -0.55, I2=50%) compared with trials of CBT versus placebo 
medication, usual specialist care, or an attention control (SMDs ranged from -0.31 to -0.40). For 
ME/CFS case definition, there was a subgroup effect of borderline statistical significance 
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(Fukuda: 5 trials, N=782, SMD -0.72, 95% CI -0.94 to -0.49, I2=53%; Oxford: 1 trial, N=300, 
SMD -0.34, 95% CI -0.57 to -0.11; and Oxford or Fukuda: 1 trial: N=47, SMD -0.40, 95% CI -
0.98 to 0.18; p for subgroup difference=0.07). There was no subgroup effect for CBT type; the 
most common CBT type was group/face-to-face (3 trials, N=309, SMD -0.63, 95% CI -1.18 to -
0.09, I2=75%).72,75,77 Excluding the high risk of bias trial72 had little effect on the pooled estimate 
(6 trials, N=1,071, SMD -0.65, 95% CI -0.88 to -0.41, I2=68%). 

CBT was also associated with decreased fatigue severity versus controls at post-intervention 
follow-up, though the estimate was based on fewer studies (3 trials, N=489, SMD -0.57, 95% CI 
-0.89 to -0.25, I2=57%; Figure 31).38,73,74 Statistical heterogeneity was moderate; however, 
estimates favored CBT in all trials (SMD ranged from -0.36 to -1.06). 

CBT was associated with increased likelihood of improvement in fatigue versus wait list or 
usual specialist care (4 trials, N=784, RR 3.00, 95% CI 0.95 to 9.49, I2=93%; Figure 32).38,71,76,77 
In three trials, improvement in fatigue was defined as a Checklist Individual Strength severity 
subscale score <35 and reliable change index >1.96.71,76,77 The fourth trial (PACE) found CBT 
associated with increased likelihood of improvement in fatigue versus usual specialist care, 
based on ≥2 point improvement on the 11-item 0 to 33 Chalder fatigue scale (76% vs. 65%, RR 
1.17, 95% CI 1.01 to 1.36; ARD 11%, 95% CI 1% to 21%).38 This differed from the original 
PACE protocol, which defined improvement in fatigue as a score ≤3 on the 11-item 0 to 11 
Chalder fatigue scale or >50% improvement from baseline (26% vs. 13%, RR 1.99, 95% CI 1.23 
to 3.20).40 Using the PACE protocol definition for fatigue improvement, the pooled estimate was 
very similar (4 trials, N=805, RR 3.30, 95% CI 1.96 to 5.55, I2=51%). 

The PACE trial also evaluated longer-term, post-trial outcomes (median duration from 
randomization 31 months).63 Thirty-one percent of patients in the CBT group and 63 percent in 
the usual specialist care group received non-randomly allocated therapies between the end of the 
trial at 1 year and long-term follow-up. Fatigue severity on the 11-item 0 to 33 Chalder scale was 
slightly improved at long-term follow-up compared with end-of-trial scores in both the exercise 
(mean change -2.2 points, 95% CI -3.7 to -0.6) and usual specialist care groups (-3.9 points, 95% 
CI -5.3 to -2.6). At long-term post-trial follow-up, there were no differences between CBT vs. 
specialist medical care in fatigue (mean difference -1.4, 95% CI -3.4 to 0.7), based on mixed 
model analyses. 
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Figure 30. Fatigue severity: CBT versus inactive controls at end of treatment 

 
Abbreviations: CBT = cognitive behavioral therapy; CI = confidence interval; PACE = pacing, graded activity, cognitive 
behavior therapy; a randomized Evaluation; IV = instrumental variable; SD = standard deviation; Std = standard 

Figure 31. Fatigue severity: CBT versus inactive controls at post-intervention follow-up 

 
Abbreviations: CBT = cognitive behavioral therapy; CI = confidence interval; PACE = pacing, graded activity, cognitive 
behavior therapy; a randomized Evaluation; IV = instrumental variable; SD = standard deviation; Std = standard 
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Figure 32. Likelihood of fatigue improvement: CBT versus inactive controls 

 
Abbreviations: CBT = cognitive behavioral therapy; CI = confidence interval; M-H = Mantel-Haenszel test; PACE = pacing, 
graded activity, cognitive behavior therapy; a randomized Evaluation 

Function 
CBT was associated with decreased severity of functional impairment versus wait list or 

usual specialist care (5 trials, N=1024, mean difference 6.58, 95% CI 3.76 to 9.39, 
I2=0%;38,70,71,76,77 Figure 33). Estimates consistently favored CBT when trials were stratified 
according to the control type, ME/CFS case definition, or type of CBT, and there were no 
statistically significant subgroup differences (Table 9). The most commonly ME/CFS case 
definition was the Fukuda criteria (4 trials, N=724, mean difference 6.92, 95% CI 3.54 to 10.31, 
I2=0%).70,71,76,77  

CBT was also associated with decreased severity of functional impairment versus controls at 
post-intervention follow-up (3 trials, N=489, SMD 0.37, 95% CI 0.08 to 0.66, I2=50%;38,73,74 
Figure 34). Although statistical heterogeneity was present, results from all trials favored CBT. 
One trial evaluated function with the SF-36 physical function subscale (mean difference 7.40 on 
a 0 to 100 scale, 95% CI 1.88 to 12.92),38 one trial used the SF-36 physical component summary 
(mean difference 1.50 on a 0 to 100 scale, 95% CI -1.66 to 4.66),73 and one trial reported the 
percentage interference with activity (mean difference 13.00 on a 0 to 100 scale [reversed so 
higher score indicates decreased functional impairment], 95% CI 5.04 to 20.96).74 

Three trials evaluated improvement in function as a dichotomous outcome.38,73,74 Functional 
improvement was defined as SF-36 physical component summary score improved ≥15% from 
baseline,73 Karnofsky Performance Scale (KPS) improved ≥10 points from baseline,74 or SF-36 
physical function subscale score improved ≥8 points from baseline.38 The latter trial (PACE) 
used a different definition in the main publication than the study protocol,39 which defined 
functional improvement as an SF-36 physical function score of ≥75 or ≥50% improvement from 
baseline. Using the definition from the main PACE publication, there was no difference between 
CBT versus attention control, usual care, or specialist care in likelihood of functional 
improvement (3 trials, N=488, RR 1.06, 95% CI 0.83 to 1.35, I2=47%; Figure 35). Results were 
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similar when using data based on the PACE protocol definition40 (3 trials, N=509, RR 1.03, 95% 
CI 0.86 to 1.22, I2=0%). 

The PACE trial also evaluated longer-term, post-trial outcomes (median duration from 
randomization 31 months).63 For SF-36 physical function, both CBT (mean change 3.3, 95% CI 
0.02 to 6.7) and usual specialist care (mean change 7.1, 95% CI 4.0 to 10.3) were associated with 
improved scores at long-term follow-up compared with the end of the trial. At long-term follow-
up, there was no difference between graded exercise vs. usual specialist medical care in SF-36 
physical function (mean difference 2.8, 95% CI -3.2 to 8.8), based on mixed model analyses. 

 

Figure 33. Functional impairment: CBT versus inactive controls at end of treatment 

 
Abbreviations: CBT = cognitive behavioral therapy; CI = confidence interval; PACE = pacing, graded activity, cognitive 
behavior therapy; a randomized Evaluation; IV = instrumental variable; SD = standard deviation 

Figure 34. Functional impairment: CBT versus inactive controls at post-intervention follow-up 

 
Abbreviations: CBT = cognitive behavioral therapy; CI = confidence interval; PACE = pacing, graded activity, cognitive 
behavior therapy; a randomized Evaluation; IV = instrumental variable; SD = standard deviation; Std = standard 
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Figure 35. Likelihood of functional improvement: CBT versus inactive controls 

 
Abbreviations: CBT = cognitive behavioral therapy; CI = confidence interval; M-H = Mantel-Haenszel test; PACE = pacing, 
graded activity, cognitive behavior therapy; a randomized Evaluation 

Depression and anxiety 
CBT was associated with decreased depression severity versus wait list, placebo medication, 

or an attention control at the end of the intervention (5 trials, N=660, SMD -0.25, 95% CI -0.49 
to -0.02, I2=43%;70,72,75-77 Figure 36). In two trials (N=444) that used the 90 to 450 Symptom 
Checklist-90 scale (SCL-90) the mean difference was -17.66 (95% CI -25.66 to -9.65, 
I2=0%).70,77 The other trials each used a different scale for depression severity (Table 9). 
Excluding a high risk of bias trial72 had little effect on the pooled estimate (4 trials, N=602, SMD 
-0.35, 95% CI -0.54 to -0.17, I2=11%). CBT was also associated with decreased depression 
severity versus usual care, usual specialist care, or an attention control at post-intervention 
follow-up (3 trials, N=483, mean difference -1.24, 95% CI -2.01 to -0.47 on the 0 to 21 HADS 
depression scale, I2=12%;38,73,74 Figure 37). 

CBT was associated with decreased anxiety severity versus usual care, usual specialist care, 
or an attention control at post-intervention follow-up (3 trials, N=481, mean difference -1.22, 
95% CI -1.94 to -0.49 on the 0 to 21 HADS anxiety scale, I2=0%;38,73,74 Figure 38). No trial 
evaluated anxiety at the end of the intervention. 

For both depression and anxiety, results were consistent in stratified analyses based on 
control type, ME/CFS criteria, or CBT type, with no statistically significant subgroup differences 
(Table 9). However, stratified analyses were based on small numbers of trials. 
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Figure 36. Depression severity: CBT versus inactive controls at end of treatment 

 
Abbreviations: CBT = cognitive behavioral therapy; CI = confidence interval; IV = instrumental variable; SD = standard 
deviation; Std = standard 

 

Figure 37. Depression severity: CBT versus inactive controls at post-intervention follow-up 

 
Abbreviations: CBT = cognitive behavioral therapy; CI = confidence interval; PACE = pacing, graded activity, cognitive 
behavior therapy; a randomized Evaluation; IV = instrumental variable; SD = standard deviation 
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Figure 38. Anxiety severity: CBT versus inactive controls at post-intervention follow-up 

 
Abbreviations: CBT = cognitive behavioral therapy; CI = confidence interval; PACE = pacing, graded activity, cognitive 
behavior therapy; a randomized Evaluation; IV = instrumental variable; SD = standard deviation 

Sleep 
One trial found CBT associated with improved sleep quality versus usual specialist care at 

post-intervention follow-up (N=292, mean difference -1.20 on the 0 to 20 Jenkins Sleep 
Questionnaire, 95% CI -2.19 to -0.21).38 No trial evaluated effects of CBT versus controls on 
sleep quality at the end of the intervention. 

Pain 
A post-hoc analysis of the PACE trial found CBT associated with decreased severity of 

muscle pain (mean difference -0.38, 95% CI -0.69 to -0.08 on a 0 to 4 scale).64 The effect on 
joint pain was not statistically significant (mean difference -0.25, 95% CI -0.58 to 0.08). 

Recovery 
Three trials evaluated effects of CBT versus usual care, usual specialist care, or wait list on 

likelihood of recovery.38,74,77 One trial74 defined recovery as a KPS final score of ≥80 and one 
trial77 defined recovery as a Checklist Individual Strength severity subscale score <27, SF-36 
physical function score ≥80, and Sickness Impact Profile total score <203. The third trial, PACE, 
used a different definition for recovery in the main publication than described in the original 
protocol (see Results, exercise for details).38 Based on the published results from PACE 
(proportion of patients meeting definition for recovery 22% vs. 7%), CBT was associated with 
increased likelihood of recovery versus usual care, usual specialist care, or wait list (3 trials, 
N=564, RR 2.54, 95% 1.53 to 4.22, I2=32%; ARD 21%, 95% CI 8% to 34%;38,74,77 Figure 39). 
Replacing the data from PACE with results based on the original protocol definition for recovery 
(proportion meeting definition 7% vs. 3%)39,65 resulted in a similar pooled estimate (3 trials, 
N=585, RR 2.88, 95% CI 1.62 to 5.11, I2=9%; ARD 17%, 95% CI 2% to 32%).  
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Figure 39. Likelihood of recovery: CBT versus inactive controls 

 
Abbreviations: CBT = cognitive behavioral therapy; CI = confidence interval; M-H = Mantel-Haenszel test; PACE = pacing, 
graded activity, cognitive behavior therapy; a randomized Evaluation 

Overall improvement 
In the PACE trial, a composite outcome for overall improvement, based on an 11-item 

Chalder fatigue scale (0 to 11) score ≤3 or >50% improvement from baseline and SF-36 physical 
function score ≥75 or >50% improvement from baseline at 52 weeks, was described as the 
primary outcome in the study protocol39 but not reported in the main publication. In a subsequent 
publication, the authors reported that CBT plus usual specialist care was associated with greater 
likelihood of overall improvement than usual specialist care alone, using the protocol definition40 
(20% vs. 10%, RR 1.99, 95% CI 1.14 to 3.48). 

One other trial found CBT associated with improved overall efficacy (defined as Checklist 
Individual Strength fatigue severity subscale score <36 and reliable change index >1.96, SF-36 
physical function score ≥65, and Sickness Impact Profile overall impairment score <700) versus 
wait list (38% vs. 2.9%, RR 13.00, 95% CI 3.26 to 51.78).77 

6-minute walk test 
Two trials found no difference between CBT versus usual care or usual specialist care in the 

6-minute walk test at post-intervention follow-up (2 trials, N=301, mean difference 10.82 meters, 
95% CI -14.43 to 36.08, I2=0%;38,74 Figure 40). As previously noted, in PACE results for the 6-
minute walk test were available for fewer patients (72.2%) than for other outcomes (e.g., work 
and social adjustment scale, 91.9%). 
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Figure 40. 6-minute walk test: CBT versus inactive controls at post-intervention follow-up 

 
Abbreviations: CBT = cognitive behavioral therapy; CI = confidence interval; PACE = pacing, graded activity, cognitive 
behavior therapy; a randomized Evaluation; IV = instrumental variable; SD = standard deviation 

Harms 
Data on harms were limited to the PACE trial (N=321), which found no differences between 

CBT versus usual specialist care alone in likelihood of serious adverse events (RR 0.99, 95% 
0.36 to 2.77) or physical function worsening (RR 0.83, 95% CI 0.26 to 2.66).38 Only one case of 
withdrawal due to adverse events occurred. In PACE, CBT was associated with decreased 
likelihood of post-exertional malaise (49% vs. 63%, RR 0.78, 95% CI 0.64 to 0.95). 

Table 9. Cognitive behavioral therapy vs. inactive controls 

Outcome 
Number of 
studies (N) Estimate (95% CI) I2 

p for 
subgroup 
difference 

Fatigue, end of intervention 7 (1129) SMD -0.61 (-0.83 to -0.40) 64% -- 
By control type: 
vs. wait list 

4 (724) SMD -0.77 (-0.99 to -0.55) 50% 0.05 

vs. usual specialist care 1 (300) SMD -0.34 (-0.57 to -0.11) -- -- 
vs. attention control 1 (58) SMD -0.31 (-0.85 to 0.24) -- -- 
vs. placebo medication 1 (47) SMD -0.40 (-0.98 to 0.18) -- -- 
On original scale: 
Chalder (11-item, 0 to 33) 

2 (347) MD -2.53 (-4.06 to -1.00) 0% -- 

Checklist Individual Strength, fatigue severity (8 to 56) 4 (724) MD -9.20 (-12.09 to -6.31) 66% -- 
Profile of Mood States fatigue/inertia (0 to 28) 1 (58) MD -2.24 (-6.09 to 1.61) -- -- 
By ME/CFS criteria: 
Oxford 

1 (300) SMD -0.34 (-0.57 to -0.11) -- 0.07 

Fukuda 5 (782) SMD -0.72 (-0.94 to -0.49) 53% -- 
Oxford or Fukuda 1 (47) SMD -0.40 (-0.98 to 0.18) -- -- 
By CBT type: 
Individual, face-to-face 

1 (300) SMD -0.34 (-0.57 to -0.11) -- 0.14 

Individual, self-guided 2 (280) SMD -0.73 (-0.97 to -0.48) 0% -- 
Individual, web-based 1 (240) SMD -0.57 (-0.84 to -0.29) -- -- 
Group, face-to-face 3 (309) SMD -0.63 (-1.18 to -0.09) 75% -- 
Excluding high risk of bias trial 6 (1071) SMD -0.65 (-0.88 to -0.41) 68% -- 
Using difference in change from baseline 6 (1049) SMD -0.69 (-0.98 to -0.40) 79% -- 
Fatigue, post-intervention 3 (489) SMD -0.57 (-0.89 to -0.25) 57% -- 
By control type: 
vs. usual care 

1 (143) SMD -0.61 (-1.47 to 0.24) -- 0.95 

vs. usual specialist care 1 (300) SMD -0.48 (-0.71 to -0.25) -- -- 
vs. attention control 1 (85) SMD -0.52 (-0.96 to -0.09) -- -- 
On original scale: 
Chalder (11-item, 0 to 33) 

2 (429) MD -3.29 (-4.71 to -1.86) 0% -- 

0 to 10 Likert 1 (60) MD -2.00 (-2.94 to -1.06) -- -- 
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Outcome 
Number of 
studies (N) Estimate (95% CI) I2 

p for 
subgroup 
difference 

By ME/CFS criteria 
Oxford 

2 (360) SMD -0.72 (-1.28 to -0.15) 74% 0.31 

Fukuda 1 (129) SMD -0.36 (-0.74 to 0.02) -- -- 
By CBT type: 
Individual, face-to-face 

2 (360) SMD -0.72 (-1.28 to -0.15) 74% 0.31 

Group, face-to-face 1 (129) SMD -0.36 (-0.74 to 0.02) -- -- 
Using difference in change from baseline 3 (489) SMD -0.58 (-0.87 to -0.29) 47% -- 
Fatigue improvement (dichotomous) 4 (784) RR 3.00 (0.95 to 9.49) 93% -- 
By control type 
vs. wait list 

3 (484) RR 4.40 (2.70 to 7.16) 0% <0.00001 

vs. usual specialist care 1 (300) RR 1.17 (1.01 to 1.36) -- -- 
By ME/CFS criteria 
Oxford 

1 (300) RR 1.17 (1.01 to 1.36) -- -- 

Fukuda 3 (484) RR 4.40 (2.70 to 7.16) 0% -- 
By CBT type 
Individual, face-to-face 

1 (300) RR 1.17 (1.01 to 1.36) -- <0.00001 

Individual, self-guided 2 (280) RR 3.78 (2.03 to 7.04) 0% -- 
Group, face-to-face 1 (204) RR 13.00 (3.26 to 51.78) -- -- 
Using original PACE definition 4 (805) RR 3.30 (1.96 to 5.55) 51% -- 
SF-36 physical function (0 to 100), end of intervention 5 (1024) MD 6.58 (3.76 to 9.39) 0% -- 
By control type: 
vs. wait list 

4 (724) MD 6.92 (3.54 to 10.31) 0% 0.72 

vs. usual specialist care 1 (300) MD 5.80 (0.74 to 10.86) -- -- 
By ME/CFS criteria: 
Oxford 

1 (300) MD 5.80 (0.74 to 10.86) -- 0.72 

Fukuda 4 (724) MD 6.92 (3.54 to 10.31) 0% -- 
By CBT type 
Individual, face-to-face 

1 (300) MD 5.80 (0.74 to 10.86) -- 0.44 

Individual, self-guided 2 (280) MD 5.85 (0.32 to 11.39) 0% -- 
Individual, web-based 1 (160) MD 4.40 (-1.49 to 10.29) -- -- 
Group, face-to-face 1 (204) MD 11.10 (4.87 to 17.33) -- -- 
Using difference in change from baseline 5 (1024) MD 9.24 (4.68 to 13.79) 64% -- 
Function, post-intervention 3 (489) SMD 0.37 (0.08 to 0.66) 50% -- 
By control type: 
vs. usual care 

1 (143) SMD 0.40 (-0.37 to 1.18) -- 0.97 

vs. usual specialist care 1 (300) SMD 0.30 (0.07 to 0.53) -- -- 
vs. attention control 1 (85) SMD 0.33 (-0.10 to 0.76) -- -- 
On original scale: 
SF-36 physical function (0 to 100) 

1 (300) MD 7.40 (1.88 to 12.92) -- -- 

SF-36 physical component summary (0 to 100) 1 (129) MD 1.50 (-1.66 to 4.66) -- -- 
Percentage interference with activity (0 to 100, reversed 
so that higher score indicates better function) 

1 (60) MD 13.00 (5.04 to 20.96) -- -- 

By ME/CFS criteria 
Oxford 

2 (360) SMD 0.50 (0.01 to 0.99) 67% 0.29 

Fukuda 1 (129) SMD 0.17 (-0.21 to 0.55) -- -- 
By CBT type 
Individual, face-to-face 

2 (360) SMD 0.50 (0.01 to 0.99) 67% 0.29 

Group, face-to-face 1 (129) SMD 0.17 (-0.21 to 0.55) -- -- 
Using difference in change from baseline 3 (489) SMD 0.37 (-0.07 to 0.81) 77% -- 
Functional improvement 3 (488) RR 1.06 (0.83 to 1.35) 47% -- 
By control type: 
vs. usual care 

2 (142) RR 0.82 (0.51 to 1.32) 52% 0.27 

vs. usual specialist care 1 (300) RR 1.23 (1.03 to 1.45) -- -- 
vs. attention control 1 (84) RR 1.01 (0.49 to 2.07) -- -- 
By ME/CFS criteria: 
Oxford 

2 (360) RR 1.11 (0.88 to 1.41) 52% 0.25 

Fukuda 1 (128) RR 0.76 (0.42 to 1.40) -- -- 
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Outcome 
Number of 
studies (N) Estimate (95% CI) I2 

p for 
subgroup 
difference 

By CBT type 
Individual, face-to-face 

2 (360) RR 1.11 (0.88 to 1.41) 52% 0.25 

Group, face-to-face 1 (128) RR 0.76 (0.42 to 1.40) -- -- 
Using original PACE definition 3 (509) RR 1.03 (0.86 to 1.22) 0% -- 
Depression, end of intervention 5 (660) SMD -0.26 (-0.49 to -0.03) 45% -- 
By control type: 
vs. wait list 

3 (555) SMD -0.38 (-0.58 to -0.18) 18% 0.10 

Abbreviations: CFS = chronic fatigue syndrome; CI = confidence interval; CBT = cognitive behavioral therapy; MD = mean 
difference; ME = myalgic encephalomyelitis; PACE = pacing, graded activity, cognitive behavior therapy; a randomized 
Evaluation; RR = relative risk; SF-36 = 36-item Short Form Health Survey; SMD = standardized mean difference 

CBT Versus Active Interventions 
Four trials (N=876) compared CBT versus active interventions in adults (Table 7 and 8, 

Evidence Table Appendix E2).38,54,69,75 The active interventions were exercise (2 trials),38,54 
relaxation (2 trials),54,69 cognitive therapy (1 trial),54 adaptive pacing (1 trial),38 and mirtazapine 
(1 trial).75 All the trials except for one (mirtazapine)75 were included in the prior AHRQ report. 
The duration of the CBT intervention ranged from 12 weeks to 6 months. Three trials38,69,75 
evaluated patients at the end of the intervention and two trials38,54 evaluated patients 26 to 29 
weeks following the end of the intervention. All of the trials were rated medium risk of bias. 
Results stratified by the active comparator are summarized in Table 10 and shown in Figures 41 
to 56. 

CBT versus exercise 
See Results for exercise (pages 41 to 56). 

CBT versus relaxation 
Two trials compared CBT versus relaxation in patients who met the Fukuda case definition.54 

or both the Oxford and Fukuda case definitions.69 The duration of therapy was 4 to 6 months. 
One trial69 evaluated outcomes at the end of therapy and both trials evaluated outcomes 6 months 
following the completion of therapy. There was no difference between CBT versus relaxation in 
fatigue severity at the end of the intervention (1 trial, N=60, mean difference -0.3, 95% CI -2.4 to 
1.8 on the 11-item 0 to 11 Chalder scale, Figure 41) or at post-intervention follow-up (2 trials, 
N=117, SMD -0.49, 95% CI -1.03 to 0.04, I2=52%, Figure 42). CBT was associated with 
decreased severity of functional impairment at the end of therapy (1 trial, mean difference 21.6, 
95% CI 7.8 to 35.4 on the 0 to 100 SF-36 physical function subscale, Figure 43) but the 
difference was not statistically significant at post-intervention follow-up (2 trials, N=117, mean 
difference 15.45, 95% CI -19.60 to 50.49, I2=91%, Figure 44). Statistical heterogeneity was 
present at post-intervention follow-up for both fatigue (SMD -0.76, 95% CI -1.29 to -0.24 in one 
trial69 and SMD -0.22, 95% CI -0.74 to 0.30 in the other trial)54 and function (mean difference 
33.2, 95% CI 19.31 to 47.09 on the SF-36 physical function subscale in one trial69 and -2.6, 95% 
CI -17.7 to 12.5 in the other trial).54 

There were no differences between CBT versus relaxation in depression at the end of therapy 
(1 trial, N=60, mean difference -3.0, 95% CI -6.3 to 0.3 on the 0 to 63 Beck Depression 
Inventory, Figure 45)69 or at post-intervention follow-up (2 trials, N=117, mean difference -1.4, 
95% CI -4.7 to 1.9 on the Beck Depression Inventory, Figure 46).54,69 One trial found no 
differences between CBT versus relaxation in anxiety (Figure 47), pain (Figure 48), sleep 
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quality (Figure 49), the 6-minute walk test (Figure 50), or severity of sore throat, tender lymph 
nodes, impaired memory, or headache symptoms at post-intervention follow-up.54 

CBT was associated with increased likelihood of functional improvement versus relaxation 
(2 trials, N=110, RR 1.78, 95% CI 0.41 to 7.86, I2=79%, Figure 51).54,69 However, statistical 
heterogeneity was present (RR 0.80, 95% CI 0.28 to 2.34 in one trial69 and RR 3.66, 95% CI 
1.60 to 8.35 in the other trial)54 Functional improvement was defined as SF-36 physical function 
score improved by ≥50 or end score ≥83 in one trial and as improvement in SF-36 physical 
function score greater than the age adjusted reliable change index and within 1 standard 
deviation of the normative value in the other trial.54 CBT was also associated with increased 
likelihood of recovery (2 trials, N=110, RR 4.41, 95% CI 1.79 to 10.83, I2=0%, Figure 52).54,69 
Recovery was defined as an 11-item Chalder fatigue score <4 in one trial69 and as no longer 
meeting CFS criteria based on physician diagnosis in the other trial.54 One trial found CBT 
associated with increased likelihood of having a global improvement rating of better or much 
better (70% vs. 31%, RR 2.29, 95% CI 1.22 to 4.28).69 One trial found no difference between 
CBT versus relaxation in severity of post-exertional malaise (mean difference 3.4, 95% CI -14.6 
to 21.4 on the 0 to 100 CFS Questionnaire).54 The trials did not report serious adverse events, 
withdrawals due to adverse events, or other harms. 

One of the trials (N=53) evaluated long-term outcomes at 5 years (4 years after trial 
completion).78 Around 56% of patients in both groups received additional post-trial CFS 
treatments. CBT was associated with increased likelihood of self-rated global improvement of 
“much better” or “very much better” (68% vs. 36%, RR 1.90, 95% CI 1.08 to 3.35). There were 
no differences in likelihood of functional improvement (SF-36 physical function >83, 48% vs. 
32%, RR 1.49, 95% CI 0.76 to 2.93), fatigue improvement (11-item 0 to 11 Chalder <4, 28% vs. 
25%, RR 1.12, 95% CI 0.46 to 2.75), and psychological distress (General Health Questionnaire 
<4, 48% vs. 54%, RR 0.90, 95% CI 0.53 to 1.53), though some estimates were imprecise. 
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Figure 41. Fatigue severity: CBT versus active interventions at end of treatment 

 
Abbreviations: CBT = cognitive behavioral therapy; CI = confidence interval; PACE = pacing, graded activity, cognitive 
behavior therapy; a randomized Evaluation; IV = instrumental variable; SD = standard deviation 
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Figure 42. Fatigue severity: CBT versus active interventions at post-intervention follow-up 

 
Abbreviations: CBT = cognitive behavioral therapy; CI = confidence interval; PACE = pacing, graded activity, cognitive 
behavior therapy; a randomized Evaluation; IV = instrumental variable; SD = standard deviation; Std. = standard 
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Figure 43. Functional impairment: CBT versus active interventions at end of treatment 

 
Abbreviations: CBT = cognitive behavioral therapy; CI = confidence interval; PACE = pacing, graded activity, cognitive 
behavior therapy; a randomized Evaluation; IV = instrumental variable; SD = standard deviation 
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Figure 44. Functional impairment: CBT versus active interventions at post-intervention follow-up 

 
Abbreviations: CBT = cognitive behavioral therapy; CI = confidence interval; PACE = pacing, graded activity, cognitive 
behavior therapy; a randomized Evaluation; IV = instrumental variable; SD = standard deviation 
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Figure 45. Depression severity: CBT versus active interventions at end of treatment 

 
Abbreviations: CBT = cognitive behavioral therapy; CI = confidence interval; IV = instrumental variable; SD = standard 
deviation 

Figure 46. Depression severity: CBT versus active interventions at post-intervention follow-up 
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Abbreviations: CBT = cognitive behavioral therapy; CI = confidence interval; PACE = pacing, graded activity, cognitive 
behavior therapy; a randomized Evaluation; IV = instrumental variable; SD = standard deviation 
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Figure 47. Anxiety severity: CBT versus active interventions at post-intervention follow-up 

 
Abbreviations: CBT = cognitive behavioral therapy; CI = confidence interval; PACE = pacing, graded activity, cognitive 
behavior therapy; a randomized Evaluation; IV = instrumental variable; SD = standard deviation 
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 Figure 48. Pain: CBT versus active interventions at post-intervention follow-up 

 
Abbreviations: CBT = cognitive behavioral therapy; CI = confidence interval; IV = instrumental variable; SD = standard 
deviation 

Figure 49. Sleep: CBT versus active interventions at post-intervention follow-up 

 
Abbreviations: CBT = cognitive behavioral therapy; CI = confidence interval; PACE = pacing, graded activity, cognitive 
behavior therapy; a randomized Evaluation; IV = instrumental variable; SD = standard deviation 
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Figure 50. 6-minute walk test: CBT versus active interventions at end of treatment 

 
Abbreviations: CBT = cognitive behavioral therapy; CI = confidence interval; PACE = pacing, graded activity, cognitive 
behavior therapy; a randomized Evaluation; IV = instrumental variable; SD = standard deviation 
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Figure 51. Likelihood of functional improvement: CBT versus active interventions 

 
Abbreviations: CBT = cognitive behavioral therapy; CI = confidence interval; M-H = Mantel-Haenszel test; PACE = pacing, 
graded activity, cognitive behavior therapy; a randomized Evaluation 
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Figure 52. Likelihood of recovery: CBT versus active interventions 

 
Abbreviations: CBT = cognitive behavioral therapy; CI = confidence interval; M-H = Mantel-Haenszel test; PACE = pacing, 
graded activity, cognitive behavior therapy; a randomized Evaluation 
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CBT versus adaptive pacing 
The PACE trial included a comparison of CBT versus adaptive pacing (n=320). Outcomes 

were reported at the end of therapy at 24 weeks and 28 weeks later.38 CBT was associated with 
decreased fatigue severity versus adaptive pacing at the end of the intervention (mean difference 
-2.2, 95% CI -3.9 to -0.5 on the 11-item 0 to 33 Chalder scale, Figure 41) and at post-
intervention follow-up (mean difference -2.8, 95% CI -4.5 to -1.1, Figure 42). CBT was also 
associated with decreased severity of functional impairment at the end of the intervention (mean 
difference 11.00, 95% CI 6.16 to 15.84 on the SF-36 physical function subscale, Figure 43) and 
at post-intervention follow-up (mean difference 12.30, 95% CI 6.76 to 17.84, Figure 44), as well 
as decreased depression severity at post-intervention follow-up (mean difference -1.0, 95% CI -
2.0 to -0.05 on the 0 to 21 HADS depression scale, Figure 46). Effects on sleep quality (mean 
difference -0.7, 95% CI -1.9 to 0.5 on the 0 to 20 Jenkins sleep scale, Figure 49), the 6-minute 
walk test (mean difference 20 meters, 95% CI -9 to 49, Figure 50) and anxiety (mean difference 
-0.77, 95% CI -1.66 to 0.26 on the 0 to 21 HADS anxiety scale, Figure 47) favored CBT at post-
intervention follow-up, but differences were small and not statistically significant. In a post-hoc 
analysis, CBT was associated with decreased severity of muscle pain (mean difference -0.34, 
95% CI -0.65 to -0.02) and joint pain (mean difference -0.35, 95% CI -0.68 to -0.02) versus 
specialist care (each assessed on a 0 to 4 scale).64 

CBT was associated with increased likelihood of improvement in fatigue (76% vs. 65%, RR 
1.16, 95% CI 1.00 to 1.35, Figure 53), improvement in function (71% vs. 49%, RR 1.45, 95% 
CI 1.19 to 1.75, Figure 51), and recovery (30% vs. 16%, RR 1.82, 95% CI 1.18 to 2.81, Figure 
52) versus adaptive pacing, based on the definitions in the main PACE publication. Results were 
similar using the original protocol definitions39 for improvement in fatigue (26% vs. 14%, RR 
1.80, 95% CI 1.14 to 2.85), functional improvement (49% vs. 40%, RR 1.22, 95% CI 0.95 to 
1.56), and overall improvement (composite of improvement in fatigue and function, 20% vs. 9%, 
RR 2.11, 95% CI 1.19 to 3.74),40 though the estimate for functional improvement was attenuated 
and no longer statistically significant. CBT was also associated with lower likelihood of post-
exertional malaise (49% vs. 63%, RR 0.78, 95% CI 0.64 to 0.95).38 There were no differences 
between CBT versus adaptive pacing in risk of serious adverse events (Figure 54), withdrawal 
due to adverse events (Figure 55), or worsening of function (Figure 56), but estimates were 
imprecise (Table 10). 

The PACE trial also evaluated longer-term, post-trial outcomes (median duration from 
randomization 31 months).63 About 31% of patients in the CBT group and 50% in the adaptive 
pacing group received non-randomly allocated therapies between the end of the trial at 1 year 
and long-term follow-up. Fatigue severity was decreased at long-term follow-up compared with 
end-of-trial scores in the CBT (mean change -2.2, 95% CI -3.7 to -0.6 on the 11-item, 0 to 33 
Chalder scale) and adaptive pacing (mean change -3.0, 95% CI -4.4 to -1.6) groups. SF-36 
physical function also improved between the end of the trial and long-term follow-up in the CBT 
(mean change 3.3, 95% CI 0.02 to 6.7 on a 0 to 100 scale) and adaptive pacing groups (mean 
change 8.5, 95% CI 4.5 to 12.5), though the change was smaller in the CBT group. At long-term 
follow-up, mixed model analysis showed no difference between CBT versus adaptive pacing in 
fatigue severity (mean difference -1.6, 95% CI -3.6 to 0.3), but CBT was associated with 
decreased functional impairment (mean difference 6.4, 95% CI 0.4 to 12.4). 

Figure 53. Likelihood of fatigue improvement: CBT versus active interventions 
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Abbreviations: CBT = cognitive behavioral therapy; CI = confidence interval; M-H = Mantel-Haenszel test; PACE = pacing, 
graded activity, cognitive behavior therapy; a randomized Evaluation 
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 Figure 54. Likelihood of serious adverse event: CBT versus active interventions 

 
Abbreviations: CBT = cognitive behavioral therapy; CI = confidence interval; M-H = Mantel-Haenszel test; PACE = pacing, 
graded activity, cognitive behavior therapy; a randomized Evaluation 
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Figure 55. Likelihood of withdrawal due to adverse event: CBT versus active interventions 

 
Abbreviations: CBT = cognitive behavioral therapy; CI = confidence interval; M-H = Mantel-Haenszel test; PACE = pacing, 
graded activity, cognitive behavior therapy; a randomized Evaluation 
 

Figure 56. Likelihood of worsening function: CBT versus active interventions 

 
Abbreviations: CBT = cognitive behavioral therapy; CI = confidence interval; M-H = Mantel-Haenszel test; PACE = pacing, 
graded activity, cognitive behavior therapy; a randomized Evaluation 

CBT versus cognitive therapy 
One trial included a comparison of CBT versus cognitive therapy (N=57).54 Outcomes were 

evaluated 6 months following completion of 6 months of treatment. There were no differences 
between CBT versus cognitive therapy in severity of fatigue (Figure 42), functional impairment 
(Figure 44), depression (Figure 46), anxiety (Figure 47) or pain (Figure 48); sleep quality 
(Figure 49); or distance on the 6-minute walk test (Figure 50, Table 10). CBT was associated 
with higher severity of sore throat (mean difference 16.4, 95% CI 1.5 to 31.3 on the 0 to 100 
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CFS Questionnaire) and tender lymph node symptoms (mean difference 15.9, 95% CI 0.3 to 
31.5). There were no differences in severity of post-exertional malaise (mean difference 1.5, 
95% CI -17.2 to 20.3), impaired memory (mean difference -3.1, 95% CI -17.3 to 11.1), or 
headache (mean difference 11.6, 95% CI -8.6 to 32.0) symptoms. There was also no difference in 
likelihood of functional improvement (Figure 51) or recovery (Figure 52), but estimates were 
imprecise. 

CBT versus medication (mirtazapine) 
One trial (N=48) compared CBT versus mirtazapine (an antidepressant).75 Outcomes were 

evaluated at the completion of 12 weeks of treatment. Effects on fatigue severity favored 
mirtazapine, but the difference was not statistically significant (mean difference -1.7, 95% CI -
4.8 to 1.4 on the 11-item, 0 to 33 Chalder scale). There was no difference between CBT versus 
mirtazapine in depression severity (mean difference 0.30, 95% CI -2.6 to 3.2 on the 0 to 52 
Hamilton Rating Scale for Depression). The trial did not evaluate harms. 

Table 10. CBT versus active interventions: summary of stratified results 
Outcome Number of studies (N) Estimate (95% CI) I2 
Fatigue, end of intervention    
  CBT vs. exercise 1 (298) SMD -0.03 (-0.25 to 0.20) -- 
  CBT vs. relaxation 1 (60) SMD -0.07 (-0.58 to 0.43) -- 
  CBT vs. adaptive pacing 1 (303) SMD -0.30 (-0.52 to -0.07) -- 
  CBT vs. mirtazapine 1 (48) SMD -0.32 (-0.89 to 0.25) -- 
Fatigue, post-intervention    
  CBT vs. exercise 2 (360) SMD -0.08 (-0.29 to 0.13) 0% 
  CBT vs. relaxation 2 (117) SMD -0.49 (-1.03 to 0.04) 52% 
  CBT vs. cognitive therapy 1 (57) SMD -0.45 (-0.97 to 0.08) -- 
  CBT vs. adaptive pacing 1 (301) SMD -0.36 (-0.59 to -0.14) -- 
SF-36 physical function (0 to 100), end of intervention    
  CBT vs. exercise 1 (298) MD -1.20 (-6.30 to 3.90) -- 
  CBT vs. relaxation 1 (60) MD 21.60 (7.80 to 35.40) - 
  CBT vs. adaptive pacing 1 (303) MD 11.00 (6.16 to 15.84) -- 
SF-36 physical function (0 to 100), post-intervention    
  CBT vs. exercise 2 (360) MD 8.36 (-9.50 to 26.21) 80% 
  CBT vs. relaxation 2 (117) MD 15.45 (-19.60 to 50.49) 91% 
  CBT vs. cognitive therapy 1 (57) MD -2.45 (-16.59 to 11.69) -- 
  CBT vs. adaptive pacing 1 (301) MD 12.30 (6.76 to 17.84) -- 
Depression, end of intervention    
  CBT vs. relaxation 1 (60) SMD -0.45 (-0.96 to 0.06) -- 
  CBT vs. mirtazapine 1 (48) SMD 0.06 (-0.51 to 0.63) -- 
Depression, post-intervention    
  CBT vs. exercise 2 (345) SMD -0.02 (-0.23 to 0.19) 0% 
  CBT vs. relaxation 2 (117) SMD -0.12 (-0.49 to 0.24) 0% 
  CBT vs. cognitive therapy 1 (57) SMD 0.19 (-0.33 to 0.71) -- 
  CBT vs. adaptive pacing 1 (292) SMD -0.24 (-0.47 to -0.01) -- 
Anxiety, post intervention    
  CBT vs. exercise 2 (345) SMD 0.07 (-0.28 to 0.14) 0% 
  CBT vs. relaxation 1 (57) SMD 0.00 (-0.52 to 0.52) -- 
  CBT vs. cognitive therapy 1 (57) SMD 0.28 (-0.24 to 0.80) -- 
  CBT vs. adaptive pacing 1 (292) SMD -0.17 (-0.40 to 0.06) -- 
Sleep, post intervention    
  CBT vs. exercise 2 (345) SMD -0.17 (-0.04 to 0.39) 0% 
  CBT vs. relaxation 1 (57) SMD 0.30 (-0.22 to 0.82) -- 
  CBT vs. cognitive therapy 1 (57) SMD 0.12 (-0.40 to 0.64) -- 
  CBT vs. adaptive pacing 1 (293) SMD -0.14 (-0.37 to 0.09) -- 
Brief Pain Inventory (0 to 10), post intervention    
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Outcome Number of studies (N) Estimate (95% CI) I2 
  CBT vs. exercise 1 (58) MD 0.35 (-1.32 to 2.02) -- 
  CBT vs. relaxation 1 (57) MD -0.34 (-1.94 to 1.26) -- 
  CBT vs. cognitive therapy 1 (57) MD 0.74 (-0.85 to 2.33) -- 
6-minute walk test (meters), end of intervention    
  CBT vs. exercise 2 (291) MD 4.23 (-67.52 to 75.99) 71% 
  CBT vs. relaxation 1 (57) MD 34.55 (-42.91 to 112.01) -- 
  CBT vs. cognitive therapy 1 (57) MD 8.88 (-67.88 to 85.63) -- 
  CBT vs. adaptive pacing 1 (234) MD 20.00 (-8.72 to 48.72) -- 
Recovery    
  CBT vs. exercise 2 (360) RR 1.10 (0.78 to 1.55) 0% 
  CBT vs. relaxation 2 (110) RR 4.41 (1.79 to 10.83) 0% 
  CBT vs. cognitive therapy 1 (58) RR 2.00 (0.40 to 10.08) -- 
  CBT vs. adaptive pacing 1 (301) RR 1.82 (1.18 to 2.81) -- 
Fatigue improvement    
  CBT vs. exercise 1 (303) RR 0.95 (0.84 to 1.07) -- 
  CBT vs. adaptive pacing 1 (301) RR 1.16 (1.00 to 1.35) -- 
Functional improvement    
  CBT vs. exercise 2 (360) RR 1.02 (0.88 to 1.18) 0% 
  CBT vs. relaxation 2 (110) RR 1.78 (0.41 to 7.86) 79% 
  CBT vs. cognitive therapy 1 (57) RR 0.54 (0.20 to 1.40) -- 
  CBT vs. adaptive pacing 1 (301) RR 1.45 (1.19 to 1.75) -- 
Serious adverse events    
  CBT vs. exercise 1 (321) RR 0.54 (0.22 to 1.31) -- 
  CBT vs. adaptive pacing 1 (320) RR 0.46 (0.19 to 1.10) -- 
Withdrawal due to worsening    
  CBT vs. exercise 1 (321) RR 0.20 (0.01 to 4.11) -- 
  CBT vs. adaptive pacing 1 (320) RR 0.14 (0.01 to 2.71) -- 
Physical function worsening    
  CBT vs. exercise 1 (321) RR 0.99 (0.29 to 3.37) -- 
  CBT vs. adaptive pacing 1 (320) RR 0.71 (0.23 to 2.18) -- 
Post-exertional malaise    
  CBT vs. exercise 1 (321) RR 1.10 (0.87 to 1.40) -- 
  CBT vs. adaptive pacing 1 (319) RR 0.78 (0.64 to 0.95) -- 
Abbreviations: CI = confidence interval; CBT = cognitive behavioral therapy; MD = mean difference; RR = relative risk; SF-36 
= 36-item Short Form Health Survey; SMD = standardized mean difference 
 

One Method of CBT Delivery Versus Another 

Face-to-face versus telephone CBT 
One trial (N=58) compared face-to-face versus telephone CBT (with face-to-face assessment 

and discharge appointment).68 The duration of therapy was 6 months and outcomes were 
evaluated at the end of the intervention though 12 months following the completion of therapy. 
The trial was rated medium risk of bias. There were no differences between face-to-face versus 
telephone CBT in fatigue or function at the end of the intervention or at post-intervention follow-
up or in likelihood of a global improvement rating of much better or very much better. 

Other Behavioral Approaches in Adults 

Illness management and peer counseling versus wait list 
One medium risk of bias trial (N=47) included in the prior report compared an illness 

management and peer counseling intervention (8 biweekly 2-hour group sessions over 4 months, 
1 month break, and 7 months of one-on-one peer counseling) versus wait list in patients who met 
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the Fukuda case definition (Tables 11 and 12, Evidence Table Appendix E2, Risk of Bias 
Table Appendix F).79 The intervention involved 8 biweekly 2-hour group sessions over 4 
months, followed by a 1 month break, then 7 months of individual peer counseling. At baseline, 
the mean Chronic Fatigue Syndrome Symptoms Rating Form score was 14.6 on a 0 to 100 scale. 
At the end of the intervention, there was no difference in severity of symptoms (mean difference 
-0.9, 95% CI -2.8 to 1.0 on the 0 to 100 Chronic Fatigue Syndrome Symptoms Rating Form), the 
Quality of Life Index overall quality of life scale (mean difference 1.1, 95% CI -1.2 to 3.4 on a 0 
to 30 scale) or the Quality of Life Index health and functioning, social and economic, 
psychological and spiritual, and family subscales (differences ranged from 0.1 to 0.5, each on a 0 
to 30 scale). The trial did not report harms. 

Mindfulness-based cognitive therapy versus usual care or wait list 
Two small trials (N=18 and 35) evaluated mindfulness-based cognitive therapy versus usual 

care or wait list in patients who met the Fukuda case definition or either the Fukuda or Oxford 
case definition80,81 (Tables 11 and 12, Evidence Table Appendix E2, Risk of Bias Table 
Appendix F). Neither trial was included in the prior AHRQ report. At baseline, mean scores on 
the 11-item 0 to 33 Chalder scale were 24.3 and 23.4 and on SF-36 physical function were 41.5 
and 58.3. Mindfulness training occurred in weekly group classes for 8 weeks in both trials; in 
one trial80 there was 1 follow-up class at 4 months. Both trials were rated high risk of bias (Risk 
of Bias Table Appendix F). 

For outcomes assessed at the end of the intervention, both trials found mindfulness training 
associated with reduced fatigue severity, though the difference was only statistically significant 
in one trial (mean differences -1.82, p=0.08 and -3.9, p=0.01 on the 11-item 0 to 33 Chalder 
scale). There were no statistically significant effects on SF-36 physical function (mean 
differences 3.50, p=0.58 and 12.2, p=0.12 on a 0 to 100 scale). Both trials found mindfulness-
based cognitive therapy associated with decreased depression severity versus wait list or usual 
care, but the difference was statistically significant in only one trial (mean differences -1.17, 
p=0.28 and -3.6, p=0.04 on the 0 to 21 HADS depression scale). Although one trial found 
mindfulness-based cognitive therapy associated with decreased anxiety severity, the difference 
was small (mean differences -1.6, p=0.17 and -0.41, p=0.01 on the 0 to 21 HADS anxiety scale). 

One of the trials also evaluated outcomes 2 months following the completion of therapy.80 
Effects of mindfulness based cognitive therapy persisted at post-intervention follow-up (mean 
difference -3.7, p=0.03). There were no statistically significant differences between mindfulness-
based cognitive therapy versus wait list in function, depression, or anxiety. 

One trial reported that there were “no substantive adverse events” and the other trial did not 
report harms. 

Self-management versus usual care 
Two trials (N=124 and 125) compared self-management interventions versus usual care in 

patients with ME/CFS82,83 (Tables 11 and 12, Evidence Table Appendix E2). Neither trial was 
included in the prior AHRQ report. In one trial,82 the self-management intervention was 
delivered using a booklet and audio compact discs (CDs) and in the other trial83 the self-
management intervention was conducted by a peer counselor and occupational therapist in group 
sessions. Both trials were rated medium risk of bias (Risk of Bias Table Appendix F). 

One trial (N=124) compared two self-management interventions versus usual care in patients 
who met the Fukuda case definition.82 At baseline, mean scores were 6.5 on the Fatigue Severity 
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Scale (1 to 7 scale) and 37.9 for SF-36 physical function (0 to 100 scale). Both self-management 
interventions were delivered using a booklet and audio CDs and differed in the way that fatigue 
and compliance was monitored (web diaries and actigraphy [activity monitor] versus paper 
diaries and a step counter). Outcomes were assessed at the end of 3 months of therapy and at 12 
months. Effects of the two self-management interventions were similar and we combined the 
results. Self-management was associated with decreased fatigue severity versus usual care at the 
end of therapy (mean difference -0.40, 95% CI -0.66 to -0.14) and at post-intervention follow-up 
(mean difference -0.37, 95% CI -0.66 to -0.08). Self-management was also associated with 
increased likelihood of improvement in fatigue, defined as Fatigue Severity Scale score at 12 
months >2 standard deviations below the baseline sample mean (26% vs. 8.7%, RR 2.98, 95% 
CI 1.09 to 8.15). There was no difference in function at end of therapy (mean difference 6.24, 
95% CI -1.58 to 14.06 on SF-36 physical function) or at post-intervention follow-up (mean 
difference 2.06, 95% CI -6.62 to 10.74). The self-management interventions were associated 
with reduced depression severity (differences of 4.7 to 4.9 points on the 0 to 63 Beck Depression 
Inventory) but no difference in anxiety severity. There was no difference in the likelihood of 
post-exertional malaise after more than 24 hours (33% vs. 34%, RR 0.96, 95% CI 0.66 to 1.41) 
or in the 6-minute walk test (data not provided). 

The other trial (N=125) compared a group self-management intervention (8 biweekly, 2.5 
hour sessions) versus usual care in patients who met the Fukuda and 2003 Canadian case 
definitions.83 At 6 months follow-up (2 months after completion of therapy) self-management 
was associated with less improvement in fatigue severity versus usual care (difference in change 
from baseline 2.5, p=0.04), with no differences between groups in SF-36 physical function, the 
SF-36 physical component summary, or the SF-36 mental component summary. At 12 months, 
there were no differences in fatigue or SF-36 measures at 12 months follow-up. The trial did not 
report harms. 
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Table 11. RCTs of behavioral approaches in adults: study characteristics 

Author, 
year 
Country 
Risk of Bias 

Study n 
(analyzed) 
Age, mean 
years 
% Female 

ME/CFS 
criterion 
ME/CFS 
duration 

Fatigue Scale 
Baseline fatigue  

Baseline 
Depression 
Baseline Function 

Intervention 
Frequency, duration, and 
intensity 
Duration of treatment 
Duration of follow-up  

Friedberg, 
201682 
United 
States 
Medium 

n: 124 
Age: 48.4 
% Female: 
88 

Criteria: Fukuda 
Duration: 14.5 
years 

Fatigue Scale: 
Fatigue Severity 
Scale 9-item (1 to 
7) 
Baseline: 6.5 (SD 
0.48) 
Post-exertional 
fatigue or malaise: 
not reported 

Major depression: 
Current or past 
depression with 
melancholic or 
psychotic features 
excluded 
Baseline 
depression: Beck 
Depression 
Inventory (0 to 63): 
19.2 (SD 10.8) 
Baseline function: 
SF-36 physical 
function (0 to 100): 
40.6 (SD 20.8) 

A: Self-management with web 
diaries and actigraphs 
B: Self-management with 
paper diaries and step 
counters 
C: Usual care 
Frequency: not described 
Session length: not described 
 
Duration of treatment: 12 
weeks 
Duration of follow-up: 12 
months 

Pinxterhuis, 
201783 
Norway 
Medium 
 

n: 125 
Age: 43.9 
% Female: 
86 

Criteria: Fukuda 
or Canadian 
Criteria (2003) 
Duration: 
Median 3 years 

Fatigue Scale: 
Fatigue Severity 
Scale (9 to 63) 
Baseline: 57.3 (SD 
5.1) 
Post-exertional 
fatigue or malaise: 
Not reported 

Major depression: 
Not reported 
Baseline 
depression: Not 
reported 
Baseline function: 
SF-36 physical 
function (0 to 100): 
46.0 (SD 19.2) 

A: Group based self-
management 
B: Usual care 
Frequency: 8 sessions every 
other week 
Session length: 2.5 hours 
 
Duration of treatment: 16 
weeks 
Duration of follow-up: 1 year 

Rimes, 
201380 
United 
Kingdom 
High 

n: 35 
Age: 43.5 
% Female: 
83 

Criteria: Fukuda 
or Oxford 
Duration: Mean 
7.2 years 

Fatigue Scale: 
Chalder (11-item, 0 
to 33) 
Baseline: 24.3 (SD 
4.5) 
Post-exertional 
fatigue or malaise: 
Not reported 

Major depression: 
Excluded for 
current major 
depression (29% on 
antidepressants at 
baseline) 
Baseline 
depression: HADS 
depression (0 to 
21): 7.3 (SD 4.5) 
Baseline function: 
SF-36 physical 
function (0 to 100): 
58.3 (SD 23.2) 

A: Mindfulness-based 
cognitive therapy 
B: Wait list 
Frequency: 8 weekly sessions 
and 1 follow-up class at 4 
months 
Session length: 2.25 hours 
 
Duration of treatment: 2 
months 
Duration of follow-up: 4 
months 

Surawy, 
200581 
United 
Kingdom 
High 

n: 17 
Age: Not 
reported 
(range 18 to 
65) 
% Female: 
56 

Criteria: Fukuda 
Duration: Not 
reported 

Fatigue Scale: 
Chalder (11-item, 0 
to 33) 
Baseline: 23.4 (SD 
7.8) 
Post-exertional 
fatigue or malaise: 
Not reported 

Major depression: 
Excluded 
Baseline 
depression: HADS 
depression (0 to 
21): 9.7 (SD 4.0) 
Baseline function: 
SF-36 physical 
function (0 to 100): 
41,5 (SD 24.8) 

A: Group mindfulness training 
B: Usual care 
Frequency: 8 sessions over 8 
weeks 
Session length: not described 
 
Duration of treatment: 8 
weeks 
Duration of follow-up: 8 weeks 
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Author, 
year 
Country 
Risk of Bias 

Study n 
(analyzed) 
Age, mean 
years 
% Female 

ME/CFS 
criterion 
ME/CFS 
duration 

Fatigue Scale 
Baseline fatigue  

Baseline 
Depression 
Baseline Function 

Intervention 
Frequency, duration, and 
intensity 
Duration of treatment 
Duration of follow-up  

Taylor, 
200479 
United 
States 
Medium 

n: 47 
Age: Not 
reported 
% Female: 
96 

Criteria: Fukuda 
Duration: Not 
reported 

Fatigue Scale: 
Chronic Fatigue 
Syndrome 
Symptom Rating 
Scale (0 to 100) 
Baseline: 14.6 (SD 
2.9) 
Post-exertional 
fatigue or malaise: 
Not reported 

Major depression: 
Not reported 
Baseline 
depression: Not 
reported 
Baseline function: 
Not reported 

A: Illness management and 
peer counseling 
B: Wait list 
Frequency: Biweekly illness 
management sessions over 4 
months, then 7 months of peer 
counseling (frequency not 
reported) 
Session length: 2 hours for 
illness management sessions, 
not described for peer 
counseling 
 
Duration of treatment: 11 
months 
Duration of follow-up: 11 
months 

Abbreviations: CFS = chronic fatigue syndrome; HADS = Hospital Anxiety and Depression Scale; ME = myalgic 
encephalomyelitis; RCT = randomized controlled trial; SD = standard deviation; SF-36 = 36-item Short Form Health Survey 
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Table 12. RCTs of behavioral approaches in adults: study results 

Author, 
Year 
ME/CFS 
Criterion 

Intervention 
A: intervention (n) 
B: control (n) 
 
Duration of treatment 
Duration of follow-up 

Fatigue Outcomes  
(fatigue and post-
exertional fatigue) Depression Outcomes Function Outcomes 

Friedberg, 
201682 
Fukuda 

A: Self-management 
with web diaries and 
actigraphs (45) 
B: Self-management 
with paper diaries and 
step counters (44) 
C: Usual care (48) 
 
Duration of treatment: 
12 weeks 
Duration of follow-up: 
12 months 

Fatigue Severity Scale 9-
item (1 to 7), mean (SE): 
3 months: 6.12 (0.11) vs. 
5.92 (0.11) vs. 6.42 
(0.10), FSM:ACT vs. 
FSM:CTR p<0.05, other 
comparisons p>0.05 
12 months: 6.00 (0.13) 
vs. 6.10 (0.13) vs. 6.42 
(0.12), all comparisons 
p>0.05 

Beck Depression Inventory 
(0 to 63), mean (SE): 
3 months: 14.40 (1.65) vs. 
14.98 (1.65) vs. 19.36 
(1.55), all comparisons 
p>0.05 
12 months: 13.08 (1.48) vs. 
14.42 (1.48) vs. 18.64 
(1.39), Usual care vs. both 
other arms p<0.05, 
intervention arms vs. each 
other p>0.05 

Overall function: SF-36 
physical function (0 to100 
scale) mean, (SE):  
3 months: 43.25 (3.20) vs. 
43.75 (3.32) vs. 37.26 
(3.13), all comparisons 
p>0.05 
12 months: 46.50 (3.68) 
vs. 45.75 (3.68) vs. 44.07 
(3.47), all comparisons 
p>0.05 

Pinxterhuis, 
201783 
Fukuda or 
Canadian 
Criteria 
(2003) 

A: Group based self-
management (73) 
B: Usual care (73) 
 
Duration of treatment: 
16 weeks 
Duration of follow-up: 1 
year 

Fatigue Severity Scale (9 
to 63), mean (SD):  
6 months: 56.0 (6.8) vs. 
55.5 (8.2); p=0.039; Mean 
change from baseline 
(95% CI): -0.2 (-1.7, 1.3) 
vs. -2.7 (-4.7, -0.7) 
12 months: 56.4 (6.9) vs. 
57.1 (6.7); p=NS; Mean 
change from baseline 
(95% CI): 0.4 (-1.4, 2.2) 
vs. -1.4 (-3.0, 0.1) 

Not reported SF-36 physical function (0 
to 100), mean (SD): 
6 months: 47.5 (21.2) vs. 
50.5 (23.7); p=NS; Mean 
change from baseline 
(95% CI): 0.6 (-2.9, 4.0) 
vs. 4.3 (-0.4, 8.9) 
12 months: 48.9 (17.7) vs. 
46.3 (22.3); p=NS; Mean 
change from baseline 
(95% CI): 0.8 (-4.2, 5.7) 
vs. -0.3 (-5.4, 4.9) 

Rimes, 
201380 
Fukuda or 
Oxford 

A: Mindfulness-based 
cognitive therapy (18) 
B: Wait list (19) 
 
Duration of treatment: 2 
months 
Duration of follow-up: 4 
months 

Modified Chalder Fatigue 
Scale 11-item (0 to 33), 
mean (SD):  
2-month follow-up: 21.3 
(6.2) vs. 25.0 (6.1) 

HADS depression (0 to 21), 
mean (SD): 
2-month follow-up: 5.6 (2.9) 
vs. 7.7 (4.6); p=0.153 

PF-10 (0 to 100), mean 
(SD):  
2-month follow-up: 65.6 
(26.3) vs. 55.9 (23.3) 
Work and Social 
Adjustment Scale (0 to 
40), mean (SD): 
2-month follow-up: 20.0 
(10.4) vs. 25.8 (6.7) 

Surawy, 
200581 
Fukuda 

A: Group mindfulness 
training (9) 
B: Usual care (9) 
 
Duration of treatment: 8 
weeks 
Duration of follow-up: 8 
weeks 

Chalder Fatigue Scale 
14-item (0 to 42), mean 
(SD):18.56 (8.13) vs. 
20.38 (8.26), p=0.08 

HADS depression (0 to 21) 
mean (SD): 8.33 (1.66) vs. 
9.50 (3.96), p=0.28  

SF-36 physical function (0 
to 100), mean (SD): 40.00 
(16.78) vs. 35.50 (27.00), 
p=0.58 

Taylor, 
200479 
Fukuda 

A: Illness management 
and peer counseling 
(23) 
B: Wait list (24) 
 
Duration of treatment: 
11 months 
Duration of follow-up: 
11 months 

Not reported Not reported Not reported 

Abbreviations: ACT = anaerobic activity therapy; CI = confidence interval; CFS = chronic fatigue syndrome; FSM:CTR = 
fatigue self-management with paper diaries and step counters; HADS = Hospital Anxiety and Depression Scale; ME = myalgic 
encephalomyelitis; NS = not significant; PF = physical function; RCT = randomized controlled trial; SD = standard deviation; SE 
= standard error; SF-36 = 36-item Short Form Health Survey 
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CBT in Adolescents 
Five trials evaluated CBT in adolescents with ME/CFS.84-88 Three trials85-87 compared CBT 

versus inactive controls, one trial compared CBT plus biofeedback versus biofeedback alone,84 
and one trial88 compared CBT versus pacing (Tables 13 and 14; Evidence Table Appendix 
E2). Three trials84,86,87 used the Fukuda case definition, one trial88 used the Oxford case 
definition, and one trial85 used the Fukuda or Oxford case definitions. The duration of ME/CFS 
symptoms ranged from a mean or median of 26 weeks to 2 years. Sample sizes ranged from 13 
to 127 (total N=438) and the mean age ranged from 12 to 16 years. The duration of treatment 
ranged from 6 to 18 months. All trials assessed outcomes at the end of treatment and one trial 
also assessed outcomes 12 months following the end of the intervention. Four trials were rated 
medium risk of bias and two trials84,88 were rated high risk of bias (Risk of Bias Table 
Appendix F). 

Table 13. RCTs of CBT and behavioral approaches in adolescents: study characteristics 

Author, 
Year 
Country 
Risk of Bias 

Study n 
(analyzed) 
Age, Mean 
Years 
% Female 

ME/CFS 
Criterion 
ME/CFS 
Duration 

Fatigue Scale 
Baseline Fatigue  

Baseline 
Depression 
Baseline Function 

Intervention 
Frequency, Duration, and 
Intensity 
Duration of Treatment 
Duration of Follow-up  

Al-Haggar, 
201684 
Egypt 
High 

n: 92 
Age: 12.6 
% Female: 
73 

Criteria: 
Fukuda 
Duration: 
26.4 weeks 

Fatigue Scale: Fatigue 
Activity Scale 
(reported as %) 
Baseline: 53.5 (SD 
3.9) 
Post-exertional fatigue 
or malaise: not 
reported 

Major depression: 
Excluded 
Baseline 
depression: not 
reported 
Baseline function: 
not reported 

A: CBT plus biofeedback 
B: Biofeedback 
Frequency: 40 to 60 sessions 
over 18 months once to twice 
weekly 
Session length: not reported 
 
Duration of treatment: 18 
months 
Duration of follow-up: 18 
months 

Chalder, 
201085 
United 
Kingdom 
Medium 

n: 63 
Age: 15 
median 
% Female: 
68 

Criteria: 
Oxford or 
Fukuda 
Duration: 24 
months 

Fatigue Scale: 
Chalder (11-item, 0 to 
33) 
Baseline: 23.6 (SD 
5.4) 
Post-exertional fatigue 
or malaise: Not 
reported 

Major depression: 
Excluded 
Baseline 
depression: not 
reported 
Baseline function: 
SF-36 physical 
function (0 to 100): 
46.5 (SD 25.6) 

A: Family-focused CBT 
B: Psycho-education (4 
sessions over 6 months) 
Frequency: 13 sessions 
biweekly 
Session length: 1 hour 
 
Duration of treatment: 6 
months 
Duration of follow-up: 18 
months 

Crawley, 
201889  
United 
Kingdom 
Medium 

n: 81 
Age: 14.6 
% Female: 
76 

Criteria: 
NICE 
Duration: 12 
months 

Fatigue Scale: 
Chalder (11-item, 0 to 
33) 
Baseline: 25.0 (SD 
4.2) 
Post-exertional fatigue 
or malaise: Not 
reported 

Major depression: 
not reported 
Baseline 
depression: HADS 
depression (0 to 
21): 7.8 (SD 3.8) 
Baseline function: 
SF-36 physical 
function (0 to 100): 
54.5 (SD 20.2) 

A: Osteopathy, life coaching, 
and neurolinguistic 
programming intervention 
(Lightning Process) plus 
specialist medical care 
B: Specialist medical care 
Frequency: three 4-hour 
sessions plus 2 follow-up 
sessions 
Session length: 4 hours for 
initial three sessions 
 
Duration of treatment: 3 days 
Duration of follow-up: 12 
months 



Management of ME/CFS: A Systematic Review 
Pacific Northwest Evidence-based Practice Center       113 

Author, 
Year 
Country 
Risk of Bias 

Study n 
(analyzed) 
Age, Mean 
Years 
% Female 

ME/CFS 
Criterion 
ME/CFS 
Duration 

Fatigue Scale 
Baseline Fatigue  

Baseline 
Depression 
Baseline Function 

Intervention 
Frequency, Duration, and 
Intensity 
Duration of Treatment 
Duration of Follow-up  

Nijhof, 
201286 
(FITNET) 
The 
Netherlands 
Medium 

n: 127 
Age: 15.8 
% Female: 
82 

Criteria: 
Fukuda 
Duration: 
Median 16 
vs. 19 
months 

Fatigue Scale: 
Checklist Individual 
Strength, fatigue 
severity subscale (8 to 
56) 
Baseline: 51.4 (SD 
4.5) 
Post-exertional fatigue 
or malaise: not 
reported 

Major depression: 
Excluded for 
primary depression  
Baseline 
depression: 
Children's 
Depression 
Inventory (0 to 54): 
11.3 (SD 5.2) 
Baseline function: 
Child Health 
Questionnaire-
CF87 physical 
functioning (0 to 
100): 58.8 (SD 
18.0) 

A: Web-based CBT 
B: Usual care 
Frequency: Weekly then 
biweekly therapist contact; 21 
interactive modules 
Session length: Not described 
 
Duration of treatment: 6 
months 
Duration of follow-up: 6 
months 

Stulemeijer, 
200587 
The 
Netherlands 
Medium 

n: 62 
Age: 15.6 
% Female: 
90 

Criteria: 
Fukuda 
Duration: 
Median 16 
vs. 18 
months 

Fatigue Scale: 
Checklist Individual 
Strength, fatigue 
severity subscale (8 to 
56) 
Baseline: 52.1 (SD 
4.0) 
Post-exertional fatigue 
or malaise: Not 
reported 
Pervasively passive: 
25% 
Relatively active: 72% 

Major depression: 
Excluded for 
psychiatric 
comorbidity 
Baseline 
depression: 
Depression scale 
not assessed 
Baseline function: 
SF-36 physical 
function (0 to 100): 
43.7 (SD 16.8) 

A: CBT based on activity 
pattern, with parental 
involvement 
B: Wait list 
Frequency: 10 sessions over 
5 months 
Session length: Not described 
 
Duration of treatment: 5 
months 
Duration of follow-up: 5 
months 

Wright, 
200588 
United 
Kingdom 
High 

n: 13 
Age: Mean 
not 
reported, 
range 8.9 to 
16.9 years 
% Female: 
Not reported 

Criteria: 
Oxford 
Duration: 
Median 12 
vs. 14.5 
months 

Fatigue Scale: 
Chalder (14-item, 0 to 
42) 
Baseline: 20.4 (SD 
7.9) 
Post-exertional fatigue 
or malaise: Not 
reported 

Major depression: 
Proportion with 
depression not 
reported 
Baseline 
depression: 
Birleson 
Depression Scale 
(0 to 36): 15.0 (SD 
5.6) 
Baseline function: 
Young Persons' 
Functional Ability 
Scale (0 to 100): 
59.2 (SD 20.8) 

A: Cognitive therapy and 
education (STAIRway to 
Health) 
B: Pacing 
Frequency: Weekly for 1 
month, every 2 weeks for 3 
months, every 3 weeks for 2 
months, and every 4 weeks 
for 6 months 
Session length: Not described 
 
Duration of treatment: 12 
months 
Duration of follow-up: 12 
months 

Abbreviations CBT = cognitive behavioral therapy; CFS = chronic fatigue syndrome; FITNET = fatigue in teenagers on the 
internet; HADS = Hospital Anxiety and Depression Scale; ME = myalgic encephalomyelitis; NICE = National Institute for 
Health and Care Excellence; RCT = randomized controlled trial; SD = standard deviation; SE = standard error; SF-36 = 36-item 
Short Form Health Survey 
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Table 14. RCTs of CBT and behavioral approaches in adolescents: study results 

Author, Year 
ME/CFS 
Criterion 

Intervention 
A: Intervention (n) 
B: Control (n) 
 
Duration of Treatment 
Duration of Follow-up 

Fatigue Outcomes  
(fatigue and post-
exertional fatigue) 

Depression 
Outcomes Function Outcomes 

Al-Haggar, 
201684 
Fukuda 

A: CBT plus biofeedback 
(50) 
B: Biofeedback (46) 
 
Duration of treatment: 18 
months 
Duration of follow-up: 18 
months 

Fatigue severity, mean (SD) 
Checklist Individual Strength, 
fatigue severity subscale (8 
to 56): 32.2 (3.8) vs. 46.5 
(14.2), p=0.02 

Not reported School attendance, mean 
(SD) hours per month: 
92.8 (18.4) vs. 66.6 
(22.8), p=0.004 

Chalder, 
201085 
Oxford or 
Fukuda 

A: Family-focused CBT 
(32) 
B: Psycho-education (4 
sessions over 6 months) 
(27) 
 
Duration of treatment: 6 
months 
Duration of follow-up: 18 
months 

Chalder fatigue Likert score 
at 6-month follow-up (11-
item, 0 to 33), mean (SD): 
13.3 (5.9) vs. 14.2 (8.4), 
mean difference: 0.24, 95% 
CI -3.61 to 4.10 

Not reported No significant effects of 
group x time (6 and 24 
months) in fatigue, SF-36 
physical function, global 
functioning, satisfaction, 
or recovery 

Crawley, 
201989 
NICE 

A: Osteopathy, life 
coaching, and 
neurolinguistic 
programming intervention 
(Lightning Process) plus 
specialist medical care (51) 
B: Specialist medical care 
(49) 
 
Duration of treatment: 3 
days 
Duration of follow-up: 12 
months 

Chalder Fatigue Scale 11-
item (0 to 33) 6 months, 
mean: 14.4 vs. 19.8, 
adjusted difference in means: 
-4.7 (95% CI, -7.9 to 1.6), 
p=0.003 
Fatigue, Mean Chalder 
Fatigue Scale 11-item (0 to 
33) 12 months: 12.3 vs, 15.7, 
adjusted difference in means: 
-3.2 (95% CI, -6.3 to 0.10), 
p=0.045 

HADS-
Depression, 
mean: 
6 months: 4.2 
vs. 5.9, 
p=0.141 
12 months: 2.8 
vs. 4.6, 
p=0.033 

Overall Function, SF-36 
physical function (0 to 
100) at 6 months, mean: 
81.7 vs. 70.2, adjusted 
(based on age, gender 
and baseline outcome) 
difference in means: 12.5 
(95% CI, 4.5 to 20.5), 
p=0.003 

Nijhof, 201286 
(FITNET) 
Fukuda 

A: Web-based CBT (68) 
B: Usual care (67) 
 
Duration of treatment: 6 
months 
Duration of follow-up: 6 
months 

Fatigue severity at 6 months, 
Checklist Individual Strength, 
fatigue severity subscale (8 
to 56), cutoff score <40: 85% 
(57/67) vs. 27% (17/64), RR 
3.2 (95% CI, 2.1 to 4.9), NNT 
1.7, p<0.0001 

Not reported Physical functioning: 
Child Health 
Questionnaire-CF87 
physical functioning (0 to 
100) cutoff score of 85% 
or more) at 6 months: 
78% (52/67) vs. 20% 
(13/64), RR 3.8 (95% CI, 
2.3 to 6.3), NNT 1.8, 
p<0.0001 

Stulemeijer, 
200587 
Fukuda 

A: CBT based on activity 
pattern, with parental 
involvement (36) 
B: Wait list (35) 
 
Duration of treatment: 5 
months 
Duration of follow-up: 5 
months 

Fatigue severity subscale of 
the checklist of individual 
strength at 5 months, mean 
(SD): 30.2 (16.8) vs. 44.0 
(13.4), treatment effect 17.3 
(95% CI, 6.2 to 28.4), 
p=0.003 

Not reported SF-36 physical function 
(0 to 100) at 5 months, 
mean (SD): 69.4 (28.0) 
vs. 55.3 (21.1), treatment 
effect 14.5 (95% CI, 7.4 
to 21.6), p=0.001 
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Author, Year 
ME/CFS 
Criterion 

Intervention 
A: Intervention (n) 
B: Control (n) 
 
Duration of Treatment 
Duration of Follow-up 

Fatigue Outcomes  
(fatigue and post-
exertional fatigue) 

Depression 
Outcomes Function Outcomes 

Wright, 200588 
Oxford 

A: Cognitive therapy and 
education (STAIRway to 
Health) (7) 
B: Pacing (6) 
 
Duration of treatment: 12 
months 
Duration of follow-up: 12 
months 

Fatigue score (Chalder 0 to 
42 14 item version): 25.2 
(219.8 to 9.49); F= 0.67; p= 
0.44 

Not reported Young Person Functional 
Ability Scale (0 to 100): 
17.0 (217.0 to 51.0) 
F=1.3; p= 0.28 

Abbreviations: CBT = cognitive behavioral therapy; CFS = chronic fatigue syndrome; CHQ-CF = child health questionnaire-
child form; CI = confidence interval; FITNET = fatigue in teenagers on the internet; ME = myalgic encephalomyelitis; NICE = 
National Institute for Health and Care Excellence; NNT = number needed to treat; RCT = randomized controlled trial; RR = 
relative risk; SD = standard deviation; SE = standard error; SF-36 = 36-item Short Form Health Survey 

CBT Versus Inactive Controls in Adolescents 
Three trials compared individual CBT versus usual care, wait list, or an attention control 

(psycho-education) in adolescents with ME/CFS.85-87 The mode of administration was face-to-
face in two trials and via web in one trial. All three trials noted a family focus or involvement of 
patients in CBT. The duration of therapy was 5 to 6 months. All trials evaluated outcomes at the 
end of the intervention and one trial evaluated outcomes 1 year following the completion of 
therapy. Two of the trials also reported longer-term, post-trial follow-up based on the original 
randomized groups.85,86 All of the trials were rated medium risk of bias (Risk of Bias Table 
Appendix F). Results are summarized in Table 15 and shown in Figures 57 to 59. 

Fatigue 
CBT was associated with decreased fatigue severity versus usual care, wait list, or an 

attention control (3 trials, N=263, SMD -0.84, 95% CI -1.52 to -0.15, I2=85%;85-87 Table 15, 
Figure 57). Although the estimate in all trials favored CBT, statistical heterogeneity was large. 
One trial of CBT versus an attention control (psychoeducation) reported a small and non-
statistically significant effect on fatigue severity (SMD -0.20, 95% CI -0.70 to 0.29).85 The other 
two trials, which compared CBT versus usual care or wait list, each reported larger effects, with 
a statistically significant pooled estimate (2 trials, N=200, mean difference -16.9, 95% CI -21.0 
to -12.9 on the 8 to 56 Checklist Individual Strength fatigue severity subscale, I2=8%).86,87 

The trial of CBT versus an attention control found no difference in fatigue severity at 1 year 
post-intervention follow-up (N=63, mean difference -1.9, 95% CI -5.3 to 1.5 on the 0 to 33 11-
item Chalder scale).85 

CBT was associated with increased likelihood of improvement in fatigue versus usual care or 
wait list (2 trials, N=200, RR 3.13, 95% CI 2.18 to 4.49, I2=0%; ARD 51%, 95% CI 32% to 
69%).86,87 Improvement in fatigue was defined as an improvement in the Checklist Individual 
Strength fatigue severity subscale score <40 in one trial86 and as a score ≤35.7 and reliable 
change index >1.96 in the other trial.87 

One study (N=44) that reported long-term, post-trial follow-up at 24 months (12 months after 
trial completion) found no difference in severity of fatigue (data not provided).90 
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Figure 57. Fatigue severity in adolescents: CBT versus inactive controls 

 
Abbreviations: CBT = cognitive behavioral therapy; CI = confidence interval; FITNET = fatigue in teenagers on the internet; IV 
= instrumental variable; SD = standard deviation; Std = standard 

Function 
There was no statistically significant difference between CBT versus usual care, wait list, or 

an attention control in severity of functional impairment, though the estimate favored CBT (3 
trials, N=263, SMD 0.49, 95% CI -0.34 to 1.32, I2=90%).85-87 Statistical heterogeneity was large, 
and the pooled estimate was imprecise. The trial85 that compared CBT versus an attention control 
(psychoeducation) did not report a positive effect on severity of functional impairment (SMD -
0.28, 95% CI -0.77 to 0.22) while the other two trials86,87 found CBT associated with less severe 
functional impairment versus usual care or wait list (SMD 1.16, 95% CI 0.79 to 1.53 and SMD 
0.56, 95% CI 0.08 to 1.04). In these trials, differences were 14 to 18 points on the 0 to 100 SF-36 
or Child Health Questionnaire-CF87 physical function subscales. 

The trial of CBT versus an attention control also found no difference in severity of functional 
impairment at 1 year post-intervention follow-up (N=63, mean difference 6.1, 95% CI -9.2 to 
21.4 on the 0 to 100 SF36 physical function subscale).85 There was also no difference in patients 
originally randomized to this trial at long-term (24 month) post-trial follow-up (mean difference 
5.6, 95% CI -12.1 to 23.3).90 

CBT was associated with increased likelihood of improvement in function versus usual care 
or wait list (2 trials, N=200, RR 3.35, 95% CI 2.25 to 4.99, I2=0%; ARD 50%, 95% CI 33% to 
68%;86,87 Figure 58). One trial86 defined improvement in fatigue as a Child Health 
Questionnaire-CF87 score ≥85 and the other trial87 as an SF-36 physical function score increase 
≥50 or score ≥75. 
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Figure 58. Likelihood of functional improvement in adolescents: CBT versus inactive controls 

 
Abbreviations: CBT = cognitive behavioral therapy; CI = confidence interval; FITNET = fatigue in teenagers on the internet; 
M-H = Mantel-Haenszel test 

School attendance 
There was no statistically significant difference between CBT versus usual care, wait list, or 

an attention control in likelihood of school attendance (3 trials, N=251, RR 1.96, 95% CI 0.57 to 
6.79, I2=95%; Figure 59).85-87 Although the estimate favored CBT, statistical heterogeneity was 
large and the estimate was imprecise. The trial of CBT versus an attention control showed no 
effect on likelihood of school attendance (N=53, RR 0.85, 95% CI 0.61 to 1.17);85 results were 
similar at long-term (24 month) post-trial follow-up.90 In the other two trials CBT was associated 
with increased likelihood of school attendance versus usual care of wait list (2 trials, N=198, RR 
3.06, 95% CI 1.25 to 7.49; I2=78%; ARD 45%, 95% CI 14% to 75%). 
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Figure 59. Likelihood of school attendance: CBT versus inactive controls  

 
Abbreviations: CBT = cognitive behavioral therapy; CI = confidence interval; FITNET = fatigue in teenagers on the internet; 
M-H = Mantel-Haenszel test 

Overall improvement 
There was no statistically significant difference between CBT versus usual care, wait list, or 

an attention control in likelihood of overall improvement (3 trials, N=256, RR 1.66, 95% CI 0.67 
to 4.10, I2=95%).85-87 Although the estimate favored CBT, statistical heterogeneity was 
substantial and the estimate was imprecise. The trial that compared CBT versus an attention 
control showed no effect on likelihood of overall improvement, defined as a child-reported 
global improvement “good outcome” (N=56, RR 0.99, 95% CI 0.83 to 1.19).85 The other two 
trials each found CBT associated with increased likelihood of overall improvement, defined as 
self-rating of “I have completely recovered” or “I feel much better but still experience some 
symptoms” (2 trials, N=200, RR 2.18, 95% CI 1.21 to 3.93, I2=73%).86,87 

Recovery 
One trial found web-based CBT associated with increased likelihood of recovery versus 

usual care at the end of treatment (N=131, 78% vs. 20%, RR 3.82, 95% CI 2.31 to 6.31).86 
Recovery was defined as school absence <10%, Checklist Individual Strength, fatigue severity 
subscale <40, CHQ-CF87 ≥85, and overall assessment of "I have completely recovered" or "I 
feel much better but still experience some symptoms.” However, there was no difference in this 
trial in likelihood of recovery at long-term (2.7 year) post-trial follow-up (64% vs. 53%, RR 
1.20, 95% CI 0.81 to 1.78).91 Another trial found no differences between CBT versus an 
attention control in likelihood of recovery (defined as 11-item 0 to 33 Chalder score ≤18 and 
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school attendance ≥70%) at 6-month post-intervention follow-up (68% vs. 69%)85 or at long-
term, 24 month post-trial follow-up (79% vs. 64%, p=0.34).90 

Additional Fukuda 1994 criteria symptoms 
One trial (N=69) found CBT associated with improvement in severity of unrefreshing sleep 

(mean difference -1.2, 95% CI -1.8 to -0.6), muscle pain (mean difference -1.1, 95% CI -1.6 to -
0.6), and impaired concentration (mean difference -1.1, 95% CI -1.5 to -0.65) versus wait list (all 
assessed on a 4 point Likert scale).87 There were no differences in severity of headache, impaired 
memory, multi-joint pain, or sensitive lymph nodes. 

Harms 
Harms were not well-reported. Two trials reported no serious adverse events.86,89 One trial 

found CBT associated with decreased tiredness after exercise versus wait list (N=69, mean 
difference -1.0, 95% CI -1.5 to -0.5 on a 4 point Likert scale).87 

Table 15. CBT versus inactive controls in adolescents: summary of results 
Outcome Number of Studies (N) Estimate (95% CI) I2 
Fatigue, end of intervention 3 (263) SMD -0.84 (-1.52 to -0.15) 85% 
11-item Chalder fatigue scale (0 to 33), post-intervention 1 (63) MD -1.9 (-5.3 to 1.5) -- 
Fatigue improvement (dichotomous) 2 (200) RR 3.13 (2.18 to 4.49) 0% 
Function, end of intervention 3 (263) SMD 0.49 (-0.34 to 1.32) 90% 
SF-36 physical function (0 to 100), post-intervention 1 (63) MD 6.1 (-9.2 to 21.4) -- 
Functional improvement 2 (200) RR 3.35 (2.25 to 4.99) 0% 
School attendance 3 (251) RR 1.96 (0.57 to 6.79) 95% 
Overall improvement 3 (256) RR 1.66 (0.67 to 4.10) 95% 
Recovery 1 (131) RR 3.82 (2.31 to 6.31) -- 
Abbreviations: CI = confidence interval; CBT = cognitive behavioral therapy; MD = mean difference; RR = relative risk; SF-36 
= 36-item Short Form Health Survey; SMD = standardized mean difference 

Cognitive Behavioral Therapy Plus Biofeedback Versus Biofeedback 
One trial (N=92) compared CBT plus biofeedback versus biofeedback alone in adolescents 

(Tables 13 and 14).84 The duration of treatment was 18 months and outcomes were assessed at 
the end of therapy. The trial was rated high risk of bias; attrition was high (40%) and persons 
who withdrew were excluded from the analysis. CBT plus biofeedback was associated with less 
severe fatigue (mean difference 12.2, 95% CI 7.4 to 14.8 on the 0 to 100 Fatigue Activity Scale) 
and greater school attendance (mean difference 23 hours monthly, 95% CI 20.6 to 26.8). CBT 
plus biofeedback was also associated with less severity of unrefreshing sleep (mean difference -
1.20, 95% CI -1.62 to -0.78) and myalgia (mean difference -0.80, 95% CI -1.23 to -0.37), with 
no difference in joint pains or tender glands (each symptom assessed on a 4-point Likert scale). 
Harms were not reported. 

Cognitive Therapy and Education Versus Pacing 
One small (N=17) pilot trial compared a cognitive therapy and education program 

(STAIRway to Health) versus pacing in adolescents. The duration of treatment was 12 months 
and outcomes were assessed at the end of therapy (Tables 13 and 14).88 There were no 
differences in fatigue, function, anxiety or depression, though estimates were imprecise. Global 
health ratings favored the cognitive therapy and education program (mean difference -1.8, 95% 
CI -2.7 to -0.9 on a 1 to 5 scale). 
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Other Behavioral Approaches in Adolescents 

Osteopathy, life coaching and neurolinguistic programming intervention plus 
usual specialist care versus usual specialist care 

One medium risk of bias trial (N=81) compared an osteopathy, life coaching and 
neurolinguistic programming intervention (“Lightning Process”) plus usual specialist care versus 
usual specialist care alone in adolescents (mean age 14.6 years) who met the NICE case 
definition (Tables 13 and 14, Evidence Table Appendix E2, Risk of Bias Table Appendix 
F).89 The intervention consisted of three 4-hour sessions plus two follow-up sessions and 
outcomes were assessed through 12 months. At the end of follow-up, the intervention was 
associated with improved function (adjusted mean difference 12.9, 95% CI 3.6 to 22.1 on the 0 
to 100 SF-36 physical function subscale); results were similar at 6-month follow-up. There were 
no statistically significant effects of the intervention on fatigue, pain, anxiety, depression, or 
quality of life at 6 or 12 months. There was also no difference between groups in school 
attendance at 6 months, though the intervention was associated with higher attendance at 12 
months (adjusted mean difference 1.0, 95% CI 0.2 to 1.8 for days of attendance in the previous 
week). 

Predictors of treatment response in trials of exercise therapy and CBT 
Two trials evaluated how application of different ME/CFS case definitions impacted 

outcomes.38,52 GETSET, which enrolled patients who met the NICE case definition, found no 
differences in results when analyses were restricted to patients who also met the Fukuda or 
Oxford case definitions.52 PACE, which enrolled patients who met the Oxford case definition,38 
found no interactions between whether patients also met the 2003 International CFS criteria 
definition92 or the 1994 London case definition24 and effects of interventions on fatigue or 
function. Since the alternative definitions were a subset of patients who met the original criteria, 
the applicability of these analyses when alternative case definitions are applied independently is 
unclear. PACE also found no interactions between presence of a primary depressive or anxiety 
disorder and effects of interventions.  

Evidence on the interaction between severity of baseline functional impairment and effects of 
exercise of CBT was limited and inconsistent. The GETSET trial found an interaction between 
worse physical function at baseline and larger effects of exercise on function at follow-up, 
though there was no interaction between baseline physical function and fatigue.52 However, two 
trials found lower baseline function associated with poorer response to exercise or CBT.71,93 One 
other trial found that effects of CBT versus wait list on fatigue and function were slightly greater 
in the subgroup of patients with baseline SF-36 physical function score ≤70 compared to the 
whole study population, but did not report results in the subgroup with a score >70 or perform 
statistical testing for a subgroup effect.76  

Three trials found no interaction between baseline depression and effects of exercise or 
CBT.52,69,93 One trial also found no interaction between receipt of antidepressant therapy, sleep 
disturbance, duration of illness, or initial illness beliefs and effects of exercise.93 
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Other Therapies 

Medications 
Nineteen randomized controlled trials (RCTs) evaluated pharmacological treatment of 

ME/CFS.59,75,94-111 The pharmacological therapy was an immune modulating drug (rintatolimod, 
IgG, rituximab, anakinra, and alfa-interferon) in nine trials,94,95,99-101,104-107 an antidepressant in 
four trials,59,75,103,110 and a corticosteroid in two trials;96,111 valganciclovir,98 galantamine,108 
clonidine,102 and methylphenidate plus a nutritional supplement aimed at modulating 
mitochondrial function were each evaluated in one trial (Tables 16 and 17; Evidence Table 
Appendix E2, Risk of Bias Table Appendix F).109 Eleven of these were not included in the 
prior AHRQ report (6 trials of immune modulators, 3 trials of antidepressants, 1 of clonidine, 
and 1 of methylphenidate). None of the studied medications have been FDA-approved for 
treating ME/CFS. Intravenous rintatolimod is not FDA approved for any indication, although it 
was reviewed by the FDA for ME/CFS and failed to receive approval in 2012. All of the studies 
compared the study drug versus matching placebo; one study of fluoxetine also randomized 
patients to GET (see exercise Results for comparison of graded exercise versus fluoxetine).59 The 
median duration of study treatment was 12 weeks (range 4 to 42 weeks). The timing of outcome 
assessment ranged from the end of treatment to 30 weeks after the end of treatment. Eight of the 
trials were conducted in the United States, six in Europe, and two in Australia. All of the 
included studies evaluated the effect of the study drug on ME/CFS symptoms; one trial of an 
antidepressant stratified randomization based on depression status at baseline to measure the 
impact on depression symptoms (see Question 3a).103  

Ten RCTs enrolled patients based on the Fukuda case definition,94,96-98,102,104,106-111 three used 
the prior CDC case definition (Holmes, 1988),99,100,105 one used a combination of the Fukuda and 
Holmes criteria,101 two used the Oxford case definition,59,103 and one used the Canadian 
Consensus criteria (Carruthers 2003).95 Seventeen trials enrolled adults, weighted mean age 37.5 
years (range of mean enrolled age 31 to 49),59,75,94-101,103-106,108-111 and two trials enrolled only 
adolescents, both with a mean age of 15 years.102,107 The proportion female ranged from 47% to 
100% and the sample size ranged from 26 to 423 (N=1,150). Most trials did not report race or 
ethnicity, but when reported, most participants were White. The mean duration of illness ranged 
from 18 months to 13 years in 12 trials that provided this information.59,96-107,111 Methods for 
measuring severity of baseline fatigue and functional status varied and some trials did not report 
baseline values (Table 16). The most common methods for measuring baseline fatigue were the 
Chalder 14-item 0 to 42 scale (two trials, mean score at baseline 32 in one trial and not reported 
in the other)59,108 or 11-item 0 to 33 scale (1 trial, mean 19.2)102 and the POMS, fatigue subscale 
in two trials (mean 18.8 and 18.7 out of 24).96,104 The most common methods for measuring 
baseline functional status were the SF-36 physical function subscale (2 trials, mean 53.9 and 59.5 
on a 0 to 100 scale)105,110 and the KPS (3 trials, mean ranged from 51 to 70.3 on a 0 to 100 
scale);100,101,104 the other trials used different methods to evaluate function,106,108 or did not report 
baseline functional status. One antidepressant trial excluded patients with major depression at 
baseline110 and in another antidepressant trial 50% of patients had major depression at 
baseline.103 Three non-antidepressant medication trials reported that 3% to 24% had major 
depression at baseline;59,96,100 the other trials did not describe depression status. 

Three trials (anakinra,106 clonidine,102 and rituximab95) were rated low risk of bias and one 
trial (alfa-2a interferon)99 was rated high risk of bias, primarily due to poor reporting of methods 
or attrition99 (Evidence Table Appendix E2). The other trials were rated moderate risk of bias. 
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Eight of the trials reported funding and/or drug and matching placebo provided by 
pharmaceutical companies, five trials without industry support reported funding from 
foundations or other sources, and three trials did not report sources of support (Risk of Bias 
Table Appendix F). 

Table 16. Medication RCTs: study characteristics 

Author, 
Year 
Country 
Risk of Bias 

Study N 
(analyzed) 
Age, Mean 
Years 
% Female 

ME/CFS 
Criterion 
ME/CFS 
Duration 

Fatigue Scale 
Baseline Fatigue  

Baseline 
Depression 
Baseline Function 

Intervention 
Frequency Duration of 
Treatment 
Duration of Follow-up  

Arnold, 
2015110 
United 
States 
Medium 

n=57 
Age: 44  
% Female: 
87 
 

Criteria: 
Fukuda 
Duration: >6 
months 

Fatigue Scale: CDC 
Symptom Inventory 
Baseline: 40.0 (SD 133) 

Major depression: 
Excluded 
Baseline depression: 
HADS depression 

(0-21): 9.27 (SD 3.9 
Function: SF-36 
physical function (0 
to 100): 59.5 (SD 
19.8) 

A: Duloxetine 120 mg/d 
B: Placebo 
Duration of treatment: 12 
weeks (4 weeks at 
maximum dose) 
Duration of follow-up: 12 
weeks 

Blacker, 
2004108  
United 
Kingdom 
Medium 

n=423 
Age: 38 
% Female: 
68 

Criteria: 
Fukuda 
Duration: <7 
years 

Fatigue Scale: Chalder 
Baseline: NR 

Major Depression: 
NR 
Baseline 
Depression: NR 
Function: FIQ 13.47 
(SD NR) 
 

A: Galantamine 2.5 mg 
B: Galantamine 5 mg 
C: Galantamine 7.5 mg 
D: Galantamine 10 mg  
E: Placebo  
Duration of treatment: 4 
months (16 weeks, 8 
weeks at full dose) 
Duration of follow-up: 4 
weeks 

Blockmans, 
2003111 
Belgium 
Medium 

n=80 
Age: 38 
% Female: 
91 

Criteria: 
Fukuda 
Duration: mean 
30 months 

Fatigue Scale: # criteria 
for CFS 
Baseline: 6 (SD 2) 

Major Depression: 
NR 
Baseline 
Depression: HADS 
depression (0 to 21): 
9.6 (SD 3.5) 
Function: SF-36 
Physical Function (0 
to 100): 27.3 (SD 
12.3) 
 

A: Hydrocortisone 5 mg 
daily + 9-alpha 
fludrocortisone 50 µg 
daily 
B: Placebo 
 
Duration of treatment: 3-
month treatment; 3-month 
placebo crossover 
Duration of follow-up: end 
of 3-month crossover 

Fluge, 
201194 
Norway 
Medium 

N=30 
Age: 34.4 
% Female: 
70 

Criteria: 
Fukuda 
Duration: mean 
6.6 years 

Fatigue Scale: VAS (0 to 
10) 
Baseline: 8 

Major Depression: 
NR 
Baseline 
Depression: NR 
Function: SF-36 
physical function (%, 
lower score denotes 
increasing 
symptoms): 34.5 
(SD 6.5) 

A. Rituximab 500 mg/m2, 
maximum 1,000 mg 
B. Placebo 
 
Duration of treatment: 2 
weeks 
Duration of follow-up: 12 
months 

Fluge, 
201995 
Norway 
Low 

N=152 
Age: 36.7 
% Female: 
82 

Criteria: 
Canadian 
consensus 
(Carruthers, 
2003) 
Duration: mean 
8 years 

Fatigue Scale: Scale not 
named (0 to 6) 
Baseline: 3.0 

Major Depression: 
NR 
Baseline 
Depression: 8.5% 
Function: SF-36 
Physical Function 
(%, lower score 
denotes increasing 
symptoms): 33.8 

A. Rituximab 500 mg/m2, 
maximum 1,000 mg 
B. Placebo 
 
Duration of treatment: 12 
months 
Duration of follow-up: 24 
months 
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Author, 
Year 
Country 
Risk of Bias 

Study N 
(analyzed) 
Age, Mean 
Years 
% Female 

ME/CFS 
Criterion 
ME/CFS 
Duration 

Fatigue Scale 
Baseline Fatigue  

Baseline 
Depression 
Baseline Function 

Intervention 
Frequency Duration of 
Treatment 
Duration of Follow-up  

McKenzie, 
199896 
United 
States 
Medium 

N=70 
Age: 38 
% Female: 
80 

Criteria: 
Fukuda and 
Holmes 
Duration: 54 
months 

Fatigue Scale: POMS 
fatigue subscale (0 to 
28) 
Baseline: 18.7 (SD 5.2) 

Major Depression: 
3% 
Baseline 
Depression: HADS 
depression (0 to 21): 
9.6 (SD 3.5) 
Function: NR 
 

A. Hydrocortisone 20-30 
mg every morning, 5 
mg every evening 

B: Placebo 
 
Duration of treatment: 12 
weeks 
Duration of follow-up: 12 
weeks 

Montoya, 
2018109 
United 
States 
Medium 

N=128 
Age: 49 
% Female: 
63 
 

Criteria: 
Fukuda 
Duration: 13.1 
years 

Fatigue Scale: MFI-20 
(20 to 100) 
Baseline: 78.6 (SD NR) 

Major Depression: 
NR 
Baseline 
Depression: NR 
Function: NR 
 

A: Methylphenidate 20mg 
daily + Mitochondrial 
nutritional supplement: 4 
tablets twice daily. 
B: Placebo 
 
Duration of treatment: 12 
weeks (10 weeks at full 
dose) 
Duration of follow-up: 12 
weeks 

Montoya, 
201398 
United 
States 
Medium 

N=30 
Age: 43 
% Female: 
72 

Criteria: 
Fukuda  
Duration: 53% 
<10 years, 
47% >10 years 

Fatigue Scale: MFI-20 
(20 to 100) 
Baseline: 79.5 (SD 
13.40) 

Major Depression: 
NR 
Baseline 
Depression: NR 
Function: NR 
 

A: Valganciclovir 900 mg 
BID for 21 days, then 900 
mg daily  
B: Placebo 
 
Duration of treatment: 6 
months  
Duration of follow-up: 12 
months 

Peterson, 
1990105 
United 
States 
Medium 

N=28  
Age: 38 
% Female: 
73 

Criteria: 
Holmes 
Duration: 3.8 
years 

Fatigue Scale: # of CFS 
criteria 
Baseline: 8.8 (SD NR) 

Major Depression: 
NR 
Baseline 
Depression: NR 
Function: SF-36 
physical function (o 
to 100): 53.9 (SD 
22.7) 
 

A: IgG 1 g/kg IV every 30 
days  
B: Placebo 
 
Duration of treatment: 6 
months 
Duration of follow-up: 6 
months 

Roenik 
2017106 
The 
Netherlands 
Low 
 

n=50  
Age: 31 
% Female:  
 

Criteria: 
Fukuda 
Duration: 41 
months 

Fatigue Scale: Mean 
fatigue severity CIS-
fatigue score (ranges 
from 8 to 56, higher 
scores indicate worse 
fatigue) 
Baseline: 51.5 

Major Depression: 
NR 
Baseline 
Depression: MR 
Function: Sickness 
Impact Profile (SIP-
8) (0 to 5,799): 1647 
vs. 1706 
 

A: Anakinra 100 mg SQ 
daily 
B: Placebo 
 
Duration of treatment: 4 
weeks  
Duration of follow-up: 20 
weeks after treatment 

Rowe, 
1997107 
Australia 
Medium 

n=70  
Age: 15 
% Female: 
100 
 

Criteria: 
Fukuda 
Duration: 41 
months 

Fatigue Scale: CIS-
fatigue score (ranges 
from 8 to 56, higher 
scores indicate worse 
fatigue) 
Baseline: 52 (SD NR) 

Major Depression: 
NR 
Baseline 
Depression: NR 
Function: Mean 
functional 
impairment Sickness 
Impact Profile (SIP-
8) (0 to 5,799): 1677 
(SD NR) 

A: IgG 1 gm/kg IV every 
30 days 
B: Placebo 
 
Duration of treatment: 12 
weeks 
Duration of follow-up: 25 
weeks follow-up 
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Author, 
Year 
Country 
Risk of Bias 

Study N 
(analyzed) 
Age, Mean 
Years 
% Female 

ME/CFS 
Criterion 
ME/CFS 
Duration 

Fatigue Scale 
Baseline Fatigue  

Baseline 
Depression 
Baseline Function 

Intervention 
Frequency Duration of 
Treatment 
Duration of Follow-up  

See, 199699 
United 
States 
High 

n=26  
Age: 37 
% Female: 
80 
 

Criteria: 
Holmes 
Duration: 4.6 
years 

Fatigue Scale: NR 
Baseline: NR 

Major Depression: 
NR 
Baseline 
Depression: NR 
Function: NR 
 

A: Alfa-2a Interferon 3 mu 
SQ 3 times per week 
B: Placebo 
 
Duration of treatment: 12 
weeks 
Duration of follow-up: 12 
weeks 

Strayer, 
1994100 
United 
States 
Medium 

n=84  
Age: NR 
% Female: 
75 

Criteria: 
Holmes and 
Fukuda, 1994) 
Duration: 5.25 
years 

Fatigue Scale: NR 
Baseline: NR 

Major Depression: 
24% 
Baseline 
Depression: NR 
Function: KPS (0 to 
100): 51 (SD NR) 
 

A: Rintatolimod 200 mg IV 
twice weekly 4 times, then 
400 mg twice weekly 
B: Placebo 
 
Duration of treatment: 6 
months 
Duration of follow-up: 6 
months 

Strayer, 
2012101 
United 
States 
Medium 

n=240  
Age: 44 
% Female: 
71 

Criteria: 
Holmes and 
Fukuda  
Duration: 9.7 
years 

Fatigue Scale: NR 
Baseline: NR 

Major Depression: 
NR 
Baseline 
Depression: NR 
Function: NR 
 

A: Rintatolimod 400 mg IV 
twice weekly 
B: Placebo 
 
Duration of treatment: 40 
weeks 
Duration of follow-up: 40 
weeks 

Sulheim, 
2014102 
Norway 
Low 

n=96  
Age: 15 
% Female: 
72 
 

Criteria: 
Fukuda  
Duration: 18 
months 

Chalder Fatigue Scale 
11-item (0 to 33): 
Baseline: 19.2 (SD NR) 

Major Depression: 
NR 
Baseline 
Depression: NR 
Function: NR 
 

A: Clonidine 25-50 mcg 
based on weight. 
B: Placebo 
 
Duration of treatment: 9 
weeks treatment 
Duration of follow-up:30 
weeks follow-up 

Vercoulen, 
1996103 
The 
Netherlands 
Medium 

n=96  
Age: 39 
% Female: 
47% 
 

Criteria: Oxford  
Duration: 6 
years 

Fatigue Scale: 
Subjective fatigue, daily 
observed fatigue score, 
measured 4 times a day 
on a 4-point scale, and 
combined, with higher 
scores indicating worse 
fatigue: 
Baseline: 9.4 (SD NR) 

Major Depression: 
50% 
Baseline 
Depression: Beck 
Depression 
Inventory (0 to 63): 
22.5 in depressed 
group; 7,5 in non-
depressed 
Function: NR 
 

A: Fluoxetine 20 mg daily 
B: Placebo 
 
Duration of treatment: 8 
weeks treatment 
Duration of follow-up: 10 
weeks follow-up 

Vollmer-
Conna, 
1997104 
Australia 
Medium 

n=99  
Age: 40 
% Female: 
76 
 

Criteria: 
Fukuda 
Duration: 6.25 

Fatigue Scale: POMS 
fatigue subscale (0 to 
28): 
Baseline: 18.8 (SD 6.3) 

Major Depression: 
NR 
Baseline 
Depression: POMS 
Depression (0 to 
60): 15.7 (SD 12.1) 
Function: KPS (0 to 
100): 70.3 (SD 10) 
 

A: IgG 0.5 gm/kg 
B: IgG 1.0 mg/kg 
C: IgG 2.0 mg/kg  
D: Placebo 
IV every 30 days 
Duration of treatment: 12 
weeks 
Duration of follow-up: 12 
weeks 
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Author, 
Year 
Country 
Risk of Bias 

Study N 
(analyzed) 
Age, Mean 
Years 
% Female 

ME/CFS 
Criterion 
ME/CFS 
Duration 

Fatigue Scale 
Baseline Fatigue  

Baseline 
Depression 
Baseline Function 

Intervention 
Frequency Duration of 
Treatment 
Duration of Follow-up  

Wearden, 
199859 
United 
Kingdom 
Medium 

n=68  
Age: 39 
% Female: 
71 
 

Criteria: Oxford  
Duration: 28 
months 

Fatigue Scale: Chalder 
Fatigue Scale 14-item (0 
to 42) 
Baseline: 34 (SD NR) 

Major Depression: 
10% 
Baseline 
Depression: HADS 
depression score (0 
to 21): 8.8 (SD 3.5) 
Function: NR 
 

A: Fluoxetine 20 mg daily 
B: Placebo 
 
Duration of treatment: 26 
weeks 
Duration of follow-up: 26 
weeks 

Abbreviations: BDI = Beck Depression Inventory; BID = twice daily; CDC = Centers for Disease Control and Prevention; CFS 
= chronic fatigue syndrome; FIQ = Fibromyalgia Impact Questionnaire; HADS-D = Hospital Anxiety and Depression Scale-
depression; IgG = immunoglobulin G; IV = intravenous; KPS = Karnofsky Performance Scale; ME = myalgic encephalomyelitis; 
MFI-20 = Multidimensional Fatigue Inventory 20-item; NR = not reported; POMS = profile of mood states; q = every; RCT = 
randomized controlled trial; SD = standard deviation; SF-36 = 36-item Short Form Health Survey; SIP-8 = Sickness Impact 
Profile; SQ = subcutaneous 

Table 17. Medication RCTs: study results 

Author, Year 
ME/CFS 
Criterion 

Intervention 
A: Intervention (n) 
B: Control (n) 
 
Duration of 
Treatment 
Duration of Follow-
up 

Fatigue Outcomes 
(fatigue and post-
exertional fatigue) Function Outcomes 

Other Outcomes 
(depression, sleep, 
pain, etc.) 

Arnold, 
2015110 
Fukuda 

A. Duloxetine 120 
mg/d (30) 
B. Placebo (30) 
 
Duration of 
treatment: 12 weeks 
Duration of follow-up: 
12 weeks 

MFI-20 general fatigue 
subscale (4 to 20), observed 
mean change (SD): -3.3 
(4.2) vs. -1.8 (2.8), model-
based difference between 
groups: -1.0 (95% CI, -2.8 to 
0.7), p=0.23 
 

SF-36 physical function (0 
to 100): 14.3 (22.6) vs. 
7.5 (27.4); difference: 6.8, 
95% CI -8.5 to 22.0, 
p=0.38 
 

HADS-Depression, 
change from baseline: 
-1.6 (2.9) vs. -1.9 (3.0), 
p=0.67  
HADS-Anxiety: -3.2 
(2.2) vs. 2.0 (3.2), 
p=0.24 
Brief pain inventory (0 
to 10): Average pain 
severity, mean (SD): -
1.6 (1.5) vs. -0.8 (2.3): 
0.73 (95% CI, 0.54 to 
1.00), p=0.05 
Average pain 
interference, mean 
(SD): -1.9 (1.3) vs. -1.1 
(2.8): 0.70 (95% CI, 
0.51 to 0.96), p=0.03 
CDC Symptom 
Inventory, CFS 
Questions: mean 
change (SD): -9.7 
(13.1) vs. -8.2 (14.6), 
between-group 
difference at endpoint: 
-1.5 (95% CI, -9.9 to 
6.9), p=0.72 
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Author, Year 
ME/CFS 
Criterion 

Intervention 
A: Intervention (n) 
B: Control (n) 
 
Duration of 
Treatment 
Duration of Follow-
up 

Fatigue Outcomes 
(fatigue and post-
exertional fatigue) Function Outcomes 

Other Outcomes 
(depression, sleep, 
pain, etc.) 

Blacker, 
2004108  
Fukuda 

A: Galantamine 7.5 
mg (89) 
B: Galantamine 15 
mg (86) 
C: Galantamine 22.5 
mg (91) 
D: Galantamine 30 
mg (86) 
E: Placebo (82) 
Duration of 
treatment: 4 months 
Duration of follow-up: 
4 weeks 

Chalder Fatigue Scale 
(mean change from 
baseline) 
Physical: 9.25 vs. 8.77 vs. 
11.02 vs. 9.99 vs. 9.86, no 
significant differences 
Mental: 6.46 vs. 5.89 vs. 
7.74 vs. 6.60 vs. 6.80, no 
significant differences 

Not reported Pittsburgh Sleep 
Quality Index Total 
score (0-21, higher 
score indicates worse 
sleep): -1.60 vs. -2.28 
vs. -1.43 vs. -1.73 vs. -
2.02 , no significant 
differences 

Blockmans, 
2003111 
Fukuda 

A. Hydrocortisone 5 
mg daily + 9-alpha 
fludrocortisone 50 µg 
daily (50) 
B. Placebo 
Duration of 
treatment: 3 months 
+ 3 months 
crossover (50) 
Duration of follow-up: 
end of 3-month 
crossover 

VAS(0 to 10), mean (SD): 
6.6 (2.0) vs. 6.7 (2.1), 
p=0.76 
Short fatigue questionnaire 
score: 8 (5) vs. 7 (5), p=0.69 

SF-36 physical function (0 
to 100): 31.7 (18.2) vs. 
30.4 (18.1), p=0.34 

Depression: HADS 
depression (0 to 21): 8 
(5) vs. 9 (4), p=0.04, 
but not significant after 
Bonferroni correction 
Anxiety: HADS anxiety 
(0 to 21): 9 (4) vs. 10 
(4), p=0.28 

Fluge, 201194 
Fukuda 

A: Rituximab 500 
mg/m2, maximum 
1,000 mg (15) 
B: Placebo (15) 
Duration of 
treatment: 2 weeks 
Duration of follow-up: 
12 months 

Fatigue: Major clinical 
responses: 9 (60%) vs. 7 
(7%), p=0.002 
Moderate clinical 
responses: 1 (7%) vs. 1 
(7%) 
Overall, 95% CI: 10 (67%) 
(95% CI, 41% to 85%) vs. 2 
(13%) (95% CI, 4% to 38%), 
p=0.003 
Response duration: weeks, 
mean (range): 25 (8 to >44), 
n=10 vs. 41 (34 to >48), n=2 
Difference between groups 
in self-reported fatigue 
score at 40 to 52 weeks: 
0.63 (95% CI, -0.09 to 1.34), 
adjusted p value: 0.25 
Difference in physician-
assessed fatigue score at 
12 months after 
intervention: 0.62 (95% CI, -
0.09 to 1.34), adjusted p-
value: 0.17 

SF-36 physical function, 
(percent, lower score 
denotes increasing 
symptoms), max change 
%, mean (SD): 39 (33) vs. 
11 (22) 

NR 
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Author, Year 
ME/CFS 
Criterion 

Intervention 
A: Intervention (n) 
B: Control (n) 
 
Duration of 
Treatment 
Duration of Follow-
up 

Fatigue Outcomes 
(fatigue and post-
exertional fatigue) Function Outcomes 

Other Outcomes 
(depression, sleep, 
pain, etc.) 

Fluge, 201995 
Canadian 
consensus 
(Carruthers, 
2003) 

A: Rituximab 500 
mg/m2, maximum 
1,000 mg (77) 
B: Placebo (75) 
Duration of 
treatment: 12 months 
Duration of follow-up: 
24 months 

Fatigue: Fatigue score (0 to 
6), at 16 to 20 months: 3.12 
vs. 3.18, mean difference: -
0.06 (95% CI, -0.51 to 0.39), 
p=0.79 
Fatigue Severity Scale (9 to 
63), mean at 18 months: 
55.98 vs. 56.05, mean 
difference: -0.07 (95% CI, --
3.21 to 3.08), p=0.68 

Overall Function: SF-36 
physical function(0 to 100) 
at 18 months: 45.67 vs. 
45.23, mean difference: 
0.42 (95% CI, -8.12 to 
8.96), p=0.52  
Function level, % at 16 to 
20 months: 25.25 vs. 
25.93, mean difference: -
0.68 (95% CI, -5.90 to 
4.54), p=0.31 

Mean steps per 24 
hours, 17 to 21 
months: 3,777 vs. 
3,904, mean 
difference: -127 (95% 
CI, -1004 to 749), 
p=0.58 

McKenzie, 
1998 96 
Fukuda and 
Holmes 

A. Hydrocortisone 
20-30 mg every 
morning, 5 mg every 
evening (35)  
B. Placebo (35) 
 
Duration of 
treatment: 12 weeks 
Duration of follow-up: 
12 weeks 

POMS, mean change: 
fatigue subscale: -3.6 (5.3) 
vs. -1.8 (4.5); p=0.21 
POMS vigor subscale: 1.2 
(3.3) vs. 0.7 (3.3); p=0.45 

Activity Scale, mean 
change: 0.3 (1.1) vs. 0.7 
(1.4); p=0.32 

Beck Depression 
Inventory (0-63, higher 
most severe) change: -
2.1 (5.1) vs. -0.4 (4.1); 
p=0.17 

Montoya, 
2018109 
Fukuda 

A. Methylphenidate 
20mg/d + 
Mitochondrial 
nutritional 
supplement: 4 tablets 
twice daily. (67) 
B. Placebo (68) 
 
Duration of 
treatment: 12 weeks 
Duration of follow-up: 
12 weeks 

CIS total score (20 to 140): 
95.3 vs 98.6, mean change 
from baseline: -16.9 
(±23.52) vs. -13.8 (±22.15), 
(95% CI, -11.1 to 4.0), 
p=0.359 VAS fatigue 
change from baseline: -18.2 
mm (±25.05) vs. -11.1 mm 
(±22.08), (95% CI, -11.5 to 
2.3), p=0.189 

NR NR 

Montoya, 
201398 
Fukuda 

A. Valganciclovir 900 
mg BID for 21 days, 
then 900 mg daily 
(20) 
B. Placebo (10) 
 
Duration of 
treatment: 6 months 
Duration of follow-up: 
12 months  

Fatigue Severity Scale 9-
item (1 to 7) (change in 
score, negative indicates 
better health): -0.06 vs. 
0.02; p=0.006 
MFI-20 (20 to 100), change 
in score: -6.15 vs. -1.10; 
p=0.224 

Self-reported physical 
function: 1.02 vs. 0.46; 
p=0.217 
CDC Symptom Inventory: 
NS 
 

NR 

Peterson, 
1990105 
Holmes 

A. IgG 1 g/kg IV 
every 30 days (15)  
B. Placebo (15) 
Duration of 
treatment: 6 months 
Duration of follow-up: 
6 months 

NR MOS-SF social function 
higher in placebo group: 
5.2 (5.5) vs. 9.4 (7.9); 
p<0.05 
MOS-SF physical function 
(0 to 100): 56.0 (23.2) vs. 
51.8 (22.2); p=NS 

NR 
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Author, Year 
ME/CFS 
Criterion 

Intervention 
A: Intervention (n) 
B: Control (n) 
 
Duration of 
Treatment 
Duration of Follow-
up 

Fatigue Outcomes 
(fatigue and post-
exertional fatigue) Function Outcomes 

Other Outcomes 
(depression, sleep, 
pain, etc.) 

Roerink, 
2017106 
Fukuda 

A. Anakinra 100 mg 
SQ daily (25) 
B. Placebo (25) 
Duration of 
treatment: 4 weeks  
Duration of follow-up: 
20 weeks after 
treatment 

CIS-fatigue score: 4 weeks: 
46.7 vs. 45.1, p=0.59 
24 weeks:45.3 vs. 44.0, 
p=0.69 

SF-36 physical function (0 
to 100): 4 weeks: 58.2 vs. 
61.2, p=0.53 
24 weeks: 60.8 vs. 64.8, 
p=0.47 
Sickness Impact Profile 
(SIP-8) (0 to 5,799): 4 
weeks: 1472.2 vs. 1353.7, 
p=0.47 
24 weeks: 1351.5 vs. 
1260.4, p=0.62 

Psychological 
symptoms: SCL-90 (90 
to 450): 4 weeks: 
144.4 (136.6 to 152.2) 
vs. 139.9 (132.1 to 
147.7), p=0.42 
24 weeks: 143.5 
(135.3 to 151.7) vs. 
140.5 (132.3 to 148.7), 
p=0.63 
Pain (VAS): 4 weeks: 
7.4 (6.5 to 8.3) vs. 6.3 
(5.4 to 7.2), p=0.104 
24 weeks: 6.9 (5.9 to 
7.9) vs. 6.6 (5.6 to 7.6), 
p=0.63 

Rowe, 
1997107 
Fukuda 

A. IgG 1 gm/kg IV 
every 30 days (36) 
B. Placebo (35) 
 
Duration of 
treatment: 12 weeks 
Duration of follow-up: 
25 weeks follow-up 

NR Investigator scale; % of 
normal 
3 months: Not improved 
(<25% improvement)/ 
Improved (>25% 
improvement) %: NS 
6 months: Not improved 
(<25% improvement).%: 
27.8 (10/36) vs. 55.9 
(19/34); p=0.02 (RR 0.50, 
95% CI 0.21 to 0.91) 
Improved (>25% 
improvement) %: 72.2 
(26/36) vs. 44.1 (15/34) 
p=0.02 (RR 1.64, 95% CI 
1.07 to 2.51) 
Returned to full function 
(not defined) at 6 months, 
%: 25 (9/36) vs. 11 (4/34), 
p<0.04 

Depression and 
Anxiety: SCL-90-R (90 
to 450): NS 

See, 199699 
Holmes 

A. Alfa-2a Interferon 
3 mu SQ 3 times per 
week (15) 
B. Placebo (15) 
Duration of 
treatment: 12 weeks 
Duration of follow-up: 
12 weeks 

NR NR NR 
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Author, Year 
ME/CFS 
Criterion 

Intervention 
A: Intervention (n) 
B: Control (n) 
 
Duration of 
Treatment 
Duration of Follow-
up 

Fatigue Outcomes 
(fatigue and post-
exertional fatigue) Function Outcomes 

Other Outcomes 
(depression, sleep, 
pain, etc.) 

Strayer, 
1994100 
Fukuda and 
Holmes 

A. Rintatolimod 200 
mg IV twice weekly 4 
times, then 400 mg 
twice weekly (45) 
B. Placebo (47) 
 
Duration of 
treatment: 6 months 
Duration of follow-up: 
6 months 

NR Exercise duration (% 
change from baseline): 
10.3 vs. 2.1; p=0.007 
Exercise work (% change 
from baseline): 11.8 vs. 
5.8; p=0.011 
ADL score (% change 
from baseline): 23.1 vs. 
14.1; p=0.034  
KPS score (% change 
from baseline): +20 vs. 0; 
p=0.023 

NR 

Strayer, 
2012101 
Fukuda and 
Holmes 

A. Rintatolimod 400 
mg IV twice weekly 
(117) 
B. Placebo (117) 
Duration of 
treatment: 40 weeks 
Duration of follow-up: 
40 weeks 

NR Cardiopulmonary exercise 
tolerance 
% change from baseline: 
36.5% vs. 15.2%; 
p=0.047 
 

NR 

Sulheim, 
2014102 
Fukuda 

A. Clonidine 25 -50 
mcg based on 
weight. (60) 
B. Placebo (60) 
 
Duration of 
treatment: 9 weeks 
Duration of follow-up: 
30 weeks  

Chalder Fatigue Scale 11-
item (0 to 33) at 30 weeks: 
11.1 vs. 13.5, difference 0.5, 
95% CI: -14.7 to 15.7, 
p=0.95 

Mean Functional Disability 
Inventory (0 to 60) at 30 
weeks: 17.5 vs. 16.8, 
difference 0.2, 95% CI: -
13.3 o 13.6, p=0.98 
 

Pain Brief pain 
inventory (0 to 10):  
8 weeks: 4.1 vs. 3.4, 
p=0.14 
30 weeks: 3.8 vs. 3.3, 
p=0.32 
 
Sleep (KSQ Insomnia 
Score):  
8 weeks: 3.7 vs. 3.8, 
p=0.54 
30 weeks: 3.6 vs. 3.6, 
p=0.74 

Vercoulen, 
1996103 
Oxford 

A. Fluoxetine 20 
mg/d (54) 
B. Placebo (53) 
 
Duration of 
treatment: 8 weeks 
Duration of follow-up: 
10 weeks  

Daily observed fatigue 
score: NS 

Self-reported change: NS Depression: BDI (0 to 
63, mean difference): -
0.186 (95% CI, 0.35 to 
0.02), p=NS 
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Author, Year 
ME/CFS 
Criterion 

Intervention 
A: Intervention (n) 
B: Control (n) 
 
Duration of 
Treatment 
Duration of Follow-
up 

Fatigue Outcomes 
(fatigue and post-
exertional fatigue) Function Outcomes 

Other Outcomes 
(depression, sleep, 
pain, etc.) 

Vollmer-
Conna, 
1997104 
Fukuda 
 

A: IgG 0.5 gm/kg 
(22) 
B: IgG 1.0 mg.kg 
(28) 
C: IgG 2.0 mg/kg 
(23)  
D. Placebo (26) 
 
IV every 30 days 
 
Duration of 
treatment: 12 weeks 
Duration of follow-up: 
12 weeks  

 POMS energy score: No 
significant difference 
between groups, data NR 
 

KPS (0 to 100): median 
(1st to 3rd IQR): 80.0 (80 
to 70) vs. 80.0 (80 to 70) 
vs. 75.0 (80 to 70) vs. 
77.5 (80 to 70), difference 
in change between 
groups: p>0.13 
 

NR 

Wearden, 
199859 
Oxford 
 

A. Fluoxetine 20 mg 
daily (35) 
B. Placebo (34) 
 
Duration of 
treatment: 26 weeks 
Duration of follow-up: 
26 weeks 

Chalder Fatigue Scale 14-
item (0 to 42) (mean change 
from baseline):  
12 weeks: -1.6 (-4.4 to 1.2 ) 
vs. -2.0 (-4.1 to 0.1)  
26 weeks: -3.0 (-5.9 to -0.2) 
vs. -2.7 (-5.4 to 0.01)  
Chalder Fatigue Scale 
(cases of non-fatigue):  
12 weeks: 1 (3/35) vs. 6 
(2/34)  
26 weeks: 6 (2/ 35) vs. 6 
(2/34) 
Exercise improved Chalder 
Fatigue Scale scores, mean 
change: 
12 weeks: 2.1 (95% CI -0.6 
to 4.8), p=0.13  
26 weeks: 2.9 (95% CI -0.2 
to 6.1), p=0.07 

Functional work capacity 
(mean change):  
12 weeks: 0.4 (-1.2 to 2.0) 
vs. 0.4 (-0.9 to 1.7) 
26 weeks: 1.0 (-0.9 to 3.0) 
vs. -0.1 (-1.7 to 1.6) 

Depression: HADS 
depression (0 to 21):  
Week 12: -1.1 (95% CI 
-0.03 to -2.2; P=0.04) 
Week 26: -1.7 (-3.0 to -
0.5) vs. -1.3 (-2.3 to -
0.3)  

Abbreviations: ADL = activities of daily living; BDI = Beck Depression Inventory; BID = twice daily; BPI = Brief Pain 
Inventory; CDC = Centers for Disease Control and Prevention; CFS = chronic fatigue syndrome; CI = confidence interval; 
HADS = Hospital Anxiety and Depression Scale; HADS-A = Hospital Anxiety and Depression Scale-Anxiety; HADS-D = 
Hospital Anxiety and Depression Scale-depression; IgG = immunoglobulin G; IV = intravenous; KPS = Karnofsky Performance 
Scale; KSQ = Karloinska Sleep Questionnaire; MDD = major depressive disorder; ME = myalgic encephalomyelitis; MFI-20 = 
Multidimensional Fatigue Inventory 20-item; MOS-SF = Medical Outcome Study-short form; NR = not reported; NS = not 
significant; POMS = profile of mood states; q = every; RCT = randomized controlled trial; RR = relative risk; SCL-90 = 
symptom checklist 90; SCL-90-R = symptom checklist 90-revised; SD = standard deviation; SF-36 = 36-item Short Form Health 
Survey; SIP-8 = Sickness Impact Profile; SQ = subcutaneous; TID = three times daily; VAS = visual analogue scale 

Immune Modulators  
Rintatolimod versus placebo. Two moderate risk of bias trials (N=332) evaluated 

rintatolimod, a synthetic derivative of inosinic acid with antiretroviral and immunomodulatory 
activities, in adults who met the Holmes case definition or both the Holmes and Fukuda case 
definitions.100,101 Both studies evaluated exercise-related outcomes as the primary outcome; the 
prevalence of post-exertional fatigue at baseline was not reported. Effects on fatigue severity 
were not directly measured in either trial. 
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In the first trial (N=92), patients with a mean baseline KPS score of 51 (scale of 0-100, range 
20 to 60) were randomized to intravenous rintatolimod (200 mg twice weekly for 4 weeks, then 
400 mg twice weekly for a total of 24 weeks) versus placebo.100 Rintatolimod was associated 
with greater improvement from baseline to week 24 in exercise duration (10.3 minutes vs. 2.1 
minutes; p=0.007), exercise work (11.8 Kcal vs. 5.8 Kcal; p=0.011), activities of daily living 
(ADL) (23.1 vs. 14.1; p=0.034), and KPS (20 vs. 0; p=0.023). In subgroup analysis, there was no 
difference based on presence of markers of human herpes virus-6 (HHV-6) virus reactivation at 
baseline (based on mononuclear cell evaluation). There were no serious adverse events or 
withdrawals due to adverse events. Insomnia was reported more frequently in the placebo group, 
and dry skin in the rintatolimod group (p<0.05 for both outcomes, data otherwise not reported).  

A second trial (N=240) randomized patients with KPS scores of 40 to 60 (mean not reported) 
to rintatolimod 400 mg twice weekly for 40 weeks versus placebo.101 Rintatolimod was 
associated with greater mean percentage change in exercise tolerance (based on treadmill testing 
duration) at week 40 versus placebo (37% vs. 15%; p=0.047). Although other function outcomes 
were measured, they were not compared between groups (and reported data were not adequate to 
evaluate differences). In the rintatolimod and placebo groups, the mean values at endpoint were: 
KPS: 55 versus 50 (0 to 100 scale), ADL: 72.4 versus 69.4 (higher values better, but scale range 
unclear), SF-36 vitality subscale: 10 versus 10, and SF-36 general health perception subscale: 20 
versus 25 (both 0 to 100 scales). More participants in the treatment group reported decreased use 
of medications for relief of CFS symptoms (68% vs. 55%; p=0.048). Adverse events occurred 
more frequently with rintatolimod than placebo with infusion-related headache the most common 
adverse event (64% vs. 20%, P<0.01). Other adverse events reported more often with 
rintatolimod were flu-like syndrome, chills, vasodilatation, and dyspnea (p<0.05). Serious 
adverse events and withdrawals due to adverse events were not reported. 

Immunoglobulin G versus placebo. Three moderate risk of bias trials (N=197) evaluated 
intravenous IgG (administered as a monthly infusion) versus placebo in patients with 
ME/CFS.104,105,107 Two trials enrolled adults (one using the Holmes case definition105 and the 
other using the Fukuda case definition,104 mean age 38 and 40 years, mean duration of ME/CFS 
3.8 and 6.3 years) and one trial adolescents (Fukuda case definition, mean age 15 years, mean 
duration of ME/CFS 18 months).107 The duration of treatment ranged from 12 to 24 weeks and 
the specific product was Gammimune N® or Gammagard®. All three trials used a 1 gm/kg dose, 
with one study also evaluating a 0.5 gm/kg and a 2gm/kg dose. The timing of outcome 
assessment ranged from the end of treatment to 6 months following completion of therapy. 
Baseline fatigue was 18.8 on the POMS fatigue subscale (0 to 28) in the one trial;104 fatigue was 
not a reported outcome and baseline fatigue not reported in the other trials.105,107 Regarding 
baseline function, one trial of adults reported mean SF-36 physical function score of 54 (0 to 100 
scale), 105 and the other trial of adults reported a mean KPS score of 70 (0 to 100 scale).104 The 
trial of adolescents used a non-validated measure of function, with a mean baseline score of 
25%.107  

In the two trials of adults, there were no statistically significant differences between IgG (any 
dose) versus placebo in severity of functional impairment at any follow-up timepoint.104,105 One 
trial also found no effects on severity of fatigue or quality of life outcomes.104 

In the trial of adolescents, using an unvalidated 0% to 100% scale, there was no difference 
between groups in mean function at end of treatment (3 months; 49.9% vs. 44.6%, RR 1.1, 95% 
CI 0.84 to 1.45) or at 3 months after end of treatment (64.1% vs. 52.1%, mean difference -12.0, 
95% CI -26.1 to 2.12).107 A subgroup analysis found no difference in effects based on the 
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duration of ME/CFS symptoms. The proportion of patients with at least 25% improvement in 
function was not different between groups at end of treatment (3 months, 52% vs. 31%, RR 1.67, 
95% CI 0.94 to 3.0), but was significantly greater with IgG at 3 months after end of treatment 
(72% vs. 44%, RR 1.64, 95% CI 1.07 to 2.5). 

In adolescents, IgG infusion was associated with increased likelihood of severe headache 
versus placebo following first infusion (64% vs. 20% RR 3.14 95% CI 2.09 to 4.73) following 
first infusion; withdrawals due to adverse events or serious adverse events were not reported.107 
In adults, the study of 1 gm/kg infusions found IgG associated with increased risk of severe 
infusion-related headache (93% vs. 60%, RR 1.56, 95% CI 1.0 to 2.4).105 Withdrawals due to 
adverse events (13% vs. 13%, RR 1.00, 95% CI 0.16 to 6.2) and serious adverse events (13% vs. 
20%, RR 0.67, 95% CI 0.13 to 3.4) were not different between groups. The dose-ranging study 
of IgG in adults found similar incidence of “constitutional symptoms” including headache, 
fatigue, malaise, and concentration problems across IgG doses and placebo, with 71% versus 
88% in the 1 gm/kg vs placebo groups (RR 0.81, 95% CI 0.62 to 1.06).104 More withdrawals due 
to adverse events occurred in the IgG groups than placebo, but the estimate was very imprecise 
and not statistically significant (5.7% vs. 0%, RR 10.1, 95% CI 0.57 to 178.5).  

Rituximab versus placebo. Two trials (N=181) evaluated the anti-CD20 monoclonal 
antibody rituximab, which results in depletion of B-lymphocytes, versus placebo infusions in 
adults who met the Fukuda case definition94 or the Canadian consensus criteria.95 Dosing in the 
earlier, medium risk of bias, pilot study was two infusions of 500 mg/m2 or saline given two 
weeks apart with 12 months of follow-up,94 while in the second, low risk of bias trial the same 
initial dosing was used, followed by fixed-dose infusions of 500 mg at 3, 6, 9, and 12 months.95 
Mean baseline fatigue was 8.0 on a self-rated 1 to 10 severity scale in the pilot study (based on 
scoring of fatigue, post-exertional exhaustion, need for rest, and daily functioning) and 59.6 on 
the Fatigue Severity Scale (range 9 to 63) in the subsequent study. Mean function at baseline in 
the second trial was 19 on a 0 to 100% scale, and 34 on the SF-36 Physical Function scale (range 
0 to 100).95 The pilot study reported on chronic fatigue symptoms at baseline, with a mean of 8.1 
on a 1 to 10 self-assessed scale.94 

In the pilot study (N=30), the primary endpoint of CFS symptoms (Fatigue scores) at 3 
months was not significantly different between groups when assessed by the patients (mean 
difference 0.00, 95% CI -0.31 to 0.31) or by a physician (mean difference 0.13, 95% CI -0.35 to 
0.61);94 however, a significant interaction was found for symptom scores based on an analysis of 
intervention and time (p=0.018). Overall response was defined as a fatigue score of ≥4.5 for at 
least 6 consecutive weeks, further categorized as major or moderate. A major response required 
some fatigue symptoms rated as having major improvement by the patient (6 points on a 0 to 6 
scale). Rituximab was associated with increased likelihood of experiencing an overall response 
(67% vs. 13%, RR 5.0, 95% CI 1.31 to 19.1). Most of the patients with response met criteria for 
a major response (60% vs. 7%, RR 9.00, 95% CI 1.30 to 62.51). The mean response duration 
was 25 weeks (range 8 to >44) with rituximab and 41 weeks (range 34 to >48) with placebo. 
Function, as assessed by the SF-36 Physical health summary score was significantly improved in 
the rituximab group compared with the placebo group (mean maximum change 54% vs. 26%, 
mean difference 28%, 95% CI 1.8% to 54%). The SF-36 mental health component score was not 
significantly different between groups (mean maximum change 9% vs. 5%, mean difference 4%, 
95% CI -38% to 29%). This study reported no withdrawals due to adverse events, or serious 
adverse events. Overall, there were similar numbers of patients reporting infusion-related 
adverse events (33% vs. 27%, RR 1.25, 95% CI 0.42 to 3.77).  
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The second, larger (N=151) RCT of rituximab, which added additional infusions every 3 
months after the initial set of two infusions, did not find rituximab associated with increased 
likelihood of a response using a similar definition as the pilot study, but requiring 8 rather than 6 
consecutive weeks of improvement (35% vs. 26%, mean difference 9.2%, 95% CI -5.5 to 
23.3).95 There was also no difference in mean fatigue scores over 24 months (mean difference 
0.02, 95% CI -0.27 to 0.31) and no effect on secondary measures, including the SF-36 Physical 
Function score (mean difference -0.41, 95% CI -7.73 to 6.92), function level (0 to 100% scale, 
mean difference -0.21%, 95% CI -4.18% to 3.76%), the Fatigue Severity Scale (mean difference, 
-0.25, 95% CI -2.44 to 1.95) or the number of steps per 24 hours (mean difference -177, 95% CI 
-1004 to 749). No patients withdrew due to adverse events, and 26% in the rituximab group 
versus 19% in the placebo group had serious adverse events (RR 1.37, 95% CI 0.75 to 2.5). 
Infusion-related adverse events were reported in 10% of rituximab patients and zero placebo 
patients (RR 26, 95% CI 1.57 to 429).  

Anakinra versus placebo. One low risk of bias trial (N=50) compared anakinra, an 
interleukin-1 receptor antagonist (100 mg subcutaneously for 28 days) versus placebo in adults 
who met the Fukuda case definition.106 Baseline fatigue was 51 on the CIS fatigue subscale 
(range 8 to 56), and mean baseline functional impairment based on the Sickness Impact Profile 
was 1677 (0 to 5799 scale). There were no differences between anakinra versus placebo in SF-36 
physical function, SIP functional impairment, and the CIS fatigue subscale at the end of 
treatment or at 24 weeks. There were also no differences between groups in psychological 
symptoms measured using the SCL-90 or pain measured on a visual analog scale.  

Anakinra was associated with increased risk of any adverse event versus placebo (95% vs. 
56%, RR 1.71 95% CI 1.20 to 2.45), with one patient discontinuing treatment in the anakinra 
group (4% vs. 0%, RR 3.00, 95% CI 0.13 to 70.30). There were no serious adverse events. 
Anakinra was also associated with increased likelihood of injection site reactions (68% vs 4%, 
RR 17.00 95% CI 2.44 to 118.20) and infections (24% vs. 16%, RR 1.50, 95% CI 0.48 to 4.78). 

Alfa-2a Interferon versus placebo. One small (N=26), high risk of bias, crossover trial 
compared alfa-2a interferon (3 million units subcutaneously three times per week for 12 weeks) 
versus placebo in adults who met the Holmes case definition.99 Quality of life was assessed using 
a 10-item clinical well-being scale addressing many symptoms found in ME/CFS patients 
(fatigue, fevers, sore throat, lymphadenopathy, muscle aches, headaches, joint pains, depression, 
concentration, and insomnia, range 0 to 60, with lower score representing greater well-being). 
The mean score at baseline was 35.7. After 12 weeks there was no significant difference between 
groups (31.4 vs. 28.4, mean difference 3.0, 95% CI -5.6 to 11). This study reported the results for 
interferon from both the initial and crossover phase (n=26), but only reported results from the 
initial phase for placebo (n=13). No other clinical outcomes were reported. A subgroup analysis 
found that patients with NK cell dysfunction (N=10) at baseline experienced improvement in 
quality of life with interferon (mean difference 23.4, 95% CI -35.3 to -11.5). However, this was a 
very small subgroup, with only 7 interferon patients and 3 placebo patients.  

Although no serious adverse events were reported, 27% of interferon patients withdrew due 
to adverse events, compared with none in the placebo group (RR 9.00 95% CI 0.53 to 151.95). 
Adverse events in the interferon group included flu-like syndrome (27% vs. 0%, RR 9.00 95% 
CI 0.53 to 151.95) and diarrhea (13% vs. 0%, RR 5.00 95% CI 0.26 to 95.02). 
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Antidepressants 
Four moderate risk of bias RCTs (N=285) evaluated antidepressants.59,75,103,110 Two trials 

evaluated the SSRI antidepressant 20 mg daily of fluoxetine,59,103 one evaluated the serotonin-
norepinephrine reuptake inhibitor duloxetine at 120 mg daily,110 and one evaluated the 
noradrenergic and specific serotonergic mirtazapine at 15 mg to 45 mg daily.75  

Fluoxetine versus placebo. Two fluoxetine trials enrolled adults meeting the Oxford case 
definition for ME/CFS, but were too heterogeneous to combine.59,103 In one trial, 10% of patients 
had major depressive disorder (MDD) at baseline, with a mean HADS-depression scale score of 
8.8 (0 to 21 scale) and mean fatigue severity score of 34 (14-item 0 to 42 Chalder scale).59 After 
6 months of treatment, there was no statistically significant difference between groups in Chalder 
fatigue scores (-0.30, 95% CI -4.3 to 3.7) or functional work capacity (-1.1, 95% CI -3.7 to 1.5). 
There was also no difference between groups in depression severity (mean difference 0.40, 95% 
CI -1.23 to 2.03) on the 0 to 21 HADS-depression scale. In the second trial, randomization to 8 
weeks of fluoxetine or placebo was stratified by presence/absence of MDD, and mean baseline 
fatigue was 9.4 on the Subjective Daily Observed Fatigue Scale (0 to 16 scale).103 Baseline 
function was not reported in either trial. Although randomization was stratified by presence of 
depression, main results were not stratified by depression status. However, graphical presentation 
of results stratified by depression status showed very similar findings. The difference between 
groups at 8 weeks was not significant for fatigue (mean difference -0.16, 95% CI -0.64 to 0.31). 
While the effect on depression severity was statistically significant (mean difference -0.19, 95% 
CI -0.35 to -0.0 on the 0 to 63 Beck Depression Inventory), the difference was very small (less 
than 0.25 points).103 More patients in the fluoxetine groups reported deterioration in CFS 
symptoms, but the differences were not statistically significant (patients with major depression 
38% vs. 26%, RR 1.46, 95% CI 0.6 to 3.5 and patients without major depression 35% vs. 14%, 
RR 2.43, 95% CI 0.84 to 7.07). 

In both trials, fluoxetine was associated with increased risk of withdrawal due to adverse 
events (13% vs. 4%, RR 3.93, 95% CI 0.87 to 17.64103 and 15% vs. 3%, RR 4.37, 95% CI 1.02 
to 18.7859). One trial found fluoxetine associated with increased risk of tremor (67% vs. 40%, 
RR 1.57 95% CI 0.87 to 2.83), perspiration (40% vs. 26%, RR 1.70 95% CI 1.14 to 2.53), 
discontinuations due to skin reactions (6% vs. 2%, RR 2.94 95% CI 0.32 to 27.42), and headache 
(2% vs. 4%, RR 1.96 95% CI 0.18 to 21.01).103 The other trial did not report specific adverse 
events.59 Serious adverse events were not reported in either trial. 

Duloxetine versus placebo. One trial (N=57) compared 12 weeks of duloxetine versus 
placebo in patients who met the Fukuda case definition.110 Patients with major depression were 
excluded (mean HADS depression score 9.27 on a 0 to 21 scale). At baseline, the mean CDC 
Fukuda CFS case definition symptom score was 40 (0 to 152 scale) and mean SF-36 physical 
function score was 59.5 (0 to 100 scale). At 12 weeks, there was no difference in function based 
on the SF-36 physical function subscale score (mean difference -2.7, 95% CI -15.5 to 10.1) or 
other SF-36 subscales. Fatigue was also not significantly different between groups, based on the 
MFI general fatigue scale or subscales on physical fatigue, reduced activity, or reduced 
motivation subscales. The mental fatigue subscale showed more change in the duloxetine group, 
but the difference was very small (-0.1, 95% CI, -0.3 to 0.0 on a 4 to 20 scale). There was no 
significant difference in improvement in the CDC Symptom Inventory overall or for CFS 
symptoms (mean difference -1.5, 95% CI -9.9 to 6.9). There were also no significant differences 
between groups in depression or anxiety (mean difference -0.9, 95% CI -2.4 to 0.6 on the HADS 
anxiety scale and 0.94, 95% CI 0.72 to 1.23 on the HADS depression scale). Patient assessments 
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of improvement in disease severity were greater with duloxetine (-1.1 vs. -0.4, p=0.06. 1 to 7 
scale). Duloxetine was associated with decreased pain severity (mean difference -0.73, 95% CI -
1.00 to -0.54 on the 0 to 10 BPI pain intensity scale) and pain interference (mean difference -
0.70, 95% CI -0.96 to -0.51 on the 0 to 10 BPI pain interference scale). 

Duloxetine was also associated with increased risk of withdrawal due to adverse events 
versus placebo (10% vs. 0%, RR 7.00 95% CI 0.38 to 129.93).110 One patient assigned to 
duloxetine had suicidal ideation; no other serious adverse events were reported. Duloxetine was 
associated with increased likelihood of dry mouth (21% vs. 3.3%, RR 6.21, 95% CI 0.80 to 
48.4). 

Mirtazapine versus placebo. One trial (N=49) compared mirtazapine versus placebo in 
patients who met the Oxford or Fukuda case definitions (results for CBT arm reported in the 
CBT section). It did not report the proportion of patients with major depression; the mean HADS 
depression score at baseline was 14.51 (0 to 21 scale).75At baseline, the mean fatigue score was 
24.97 on a 0 to 100 scale, and a mean score of 28.94 on the SF-36 Physical Function scale (0 to 
100). After 12 weeks, there were no differences between mirtazapine and placebo in fatigue 
severity (mean difference 1.00, 95% CI -2.10 to 4.1) or depression severity (mean difference 1.2, 
95% CI -2.7 to 5.1). Effects on function were not reported.  

Mirtazapine was associated with increased risk of any adverse event versus placebo (100% 
vs. 45%, RR 2.18, 95% CI 1.41 to 3.37). Sedation was the most common adverse event in 
patients randomized to mirtazapine (proportion not reported in placebo group). Withdrawal due 
to adverse events and serious adverse events were not reported.  

Corticosteroids versus placebo. Two moderate risk of bias trials evaluated corticosteroids 
versus placebo in adults meeting the Fukuda case definition.96,111 One parallel group trial (N=70) 
compared oral hydrocortisone (20-30 mg am and 5 mg pm for 12 weeks) versus placebo96 and 
one crossover trial (N=100) compared hydrocortisone (5 mg daily) plus 9-alpha fludrocortisone 
(50 µg daily) for 12 weeks versus placebo.111 Neither trial reported statistically significant 
differences between corticosteroids versus placebo in fatigue or function. In the hydrocortisone 
(only) trial, the mean difference between groups in change in score on a 10-point activity scale 
was -0.4 (p=0.32), and -1.9 on the POMS Fatigue subscale (range 0 to 28, p=0.21).96 The trial of 
hydrocortisone/fludrocortisone also did not find a significant difference in fatigue (mean 
difference on a 0 to 100 visual analogue scale [VAS] 0.1, 95% CI -0.3 to 0.6 and Abbreviated 
Fatigue Questionnaire -1, 95% CI -2 to 1, 7-point scale) or on the SF-36 Physical Component 
Summary scale (mean difference -1.3, 95% CI -4.7 to 2.1, 0 to 100 scale).111 There was no 
correlation between cortisol levels at baseline or during treatment or follow-up and the primary 
outcome of Global Wellness.96  

In the hydrocortisone/fludrocortisone trial, one patient withdrew from the steroid arm due to 
acne and weight gain.111 Stimulated cortisol was significantly suppressed with treatment 
compared with placebo (mean difference 127 nmol/L, 95% CI 81 to 171). Adverse events were 
not otherwise reported. In the hydrocortisone trial, the steroid group had increased incidence of 
suppression of adrenal glucocorticoid responsiveness (34% vs. 0%, RR 1.00, 95% CI 1.54 to 
406.5); increased appetite (49% vs. 23%, RR 2.12, 95% CI 1.06 to 4.27), weight gain (54% vs. 
23%, RR 2.38, 95% CI 1.21 to 4.69); and difficulty sleeping (49% vs. 23%; RR 2.12, 95% CI 
1.06 to 4.27).96  
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Other Drugs 
Valganciclovir versus placebo. One moderate risk of bias trial (N=30) evaluated the antiviral 

medication valganciclovir in patients with suspected viral onset of ME/CFS, based on history 
and presence of elevated HHV-6 or Epstein-Barr Virus antibody titers.98 Patients met the Fukuda 
case definition for ME/CFS. Patients were randomized to oral valganciclovir (900 mg twice daily 
for 21 days, then 900 mg once daily for a total of 6 months) versus placebo, with final outcomes 
measured at 9 months. Baseline fatigue was 78.6 on the Multidimensional Fatigue Inventory 20-
item (MFI-20, 20 to 100 scale). Function was not reported. Valganciclovir was associated with 
decreased fatigue severity versus placebo based on the Fatigue Severity Scale (mean difference -
0.06 vs. 0.02, p=0.006 for interaction of time and study arm); however, the difference was small 
(<0.1 point on a 9 to 63 scale). No statistically significant differences were found between 
valganciclovir and placebo on the MFI-20 total score (-0.88 vs. 0.29, p=0.11), MFI-20 mental 
fatigue subscale (-0.27 vs. -0.05, p=0.05), the CDC Symptom Inventory total scores (-2.63 vs. -
2.69 on a 0 to 304 scale, range 0 to 304, p=0.96), the sleep assessment questionnaire (-0.17 vs. -
0.14 on a 0 to 68 scale, p=0.86), and HADS depression (typical: 0.01 versus -0.14, p=0.66 and 
atypical: 0.07 vs. 0.04, p=0.54). Valganciclovir was associated with greater improvement in self-
reported cognitive functioning (1.72 vs. 0.59, p=0.02), but not self-reported physical functioning 
(1.02 vs. 0.46, range 1% to 100%, p=0.22). The study evaluated the effects of treatment on 
monocyte counts but did not evaluate whether there was a subgroup effect according to baseline 
levels. 

Valganciclovir was not discontinued due to hematologic or hepatic adverse events. There 
were two serious adverse events (cancer diagnosis) in the valganciclovir group that were deemed 
unrelated to the medication.  

Galantamine versus placebo. One moderate risk of bias trial (N=423) evaluated galantamine 
(an acetyl-cholinesterase inhibitor) at various doses (7.5, 15, 22.5, or 30 mg daily for 16 weeks) 
versus placebo in patients who met the Fukuda case definition.108 It was the largest of the 
medication trials. Baseline function was 13.5 on the Fibromyalgia Impact Questionnaire-Physical 
scale (0 to 10 scale); baseline fatigue was not reported. The primary outcome was response, 
defined as a score of zero or one (very much or much improved) on the Clinical Global 
Impression scale, with a clinically important difference defined as at least a 25% improvement. 
There were no differences between galantamine versus placebo in likelihood of a response (35% 
to 45% for galantamine at various doses, vs. 30% for placebo, p>0.05 for each galantamine dose 
vs. placebo). The study also reported no statistically significant differences between groups on 
other outcomes. The change from baseline on the Chalder fatigue 14-item scale physical subscale 
ranged from 8.77 to 11.02 with galantamine and was 9.86 with placebo; for the mental subscale 
the change from baseline ranged from 5.80 to 7.74 with galantamine and was 6.80 for placebo. 
There were also no differences in quality of life measured by the Nottingham Health profile or 
sleep quality based on the Pittsburgh Sleep Quality Index.  

The likelihood of withdrawal due to adverse events was similar between the lowest dose 
galantamine (7.5 mg/d) and placebo (14% vs. 15%), but higher in the other doses of galantamine 
(23%, 24%, 26%). Serious adverse events were reported in 8 of 352 (2.3%) patients assigned to 
galantamine (any dose), with none in the placebo group. The most common adverse events were 
nausea, headache, and symptoms of depression in both galantamine and placebo groups. One 
patient committed suicide (galantamine 10 mg daily), and three others had suicidal ideation (1 
each in the galantamine 7.5 mg, 22.5 mg and placebo groups). 
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Clonidine versus placebo. One low risk of bias trial (N=120) evaluated clonidine (25 or 50 
mcg based on body weight) versus placebo in adolescents (mean age 15 years) who met the 
Fukuda case definition.102 Baseline fatigue was 19.2 on the 11-item 0 to 33 Chalder scale, and 
baseline function was 24 on the Functional Disability Inventory scale (0 to 60 scale). There were 
no significant differences between clonidine versus placebo in fatigue, function, CFS 
hypersensitivity symptoms, insomnia or pain after 8 weeks of treatment or at 30 weeks of follow-
up. The mean differences at these time points on the Chalder fatigue 11-item scale (0 to 44) were 
1.7, 95% CI −2.3 to 5.6 and 0.5, 95% CI −14.7 to 15.7. The mean differences on the Functional 
Disability Inventory (0 to 60) scale were 0.2, 95% CI −10.3 to 10.8 and 0.2, 95% CI −13.3 to 
13.6. The mean differences on the CFS symptom inventory hypersensitivity subscale score (0 to 
10) were 0.1, 95% CI -0.2 to 0.5 and −0.03, 95% CI −0.4 to 0.3. The mean differences on the 
Karolinska Sleep Questionnaire insomnia subscale (range 1 to 6) were 0.1, 95% CI −0.4 to 0.2 
and 0.1, 95% CI −0.3 to 0.4. The mean differences on the BPI (range 0 to 10) were 0.5, 95% CI 
−0.16 to 1.16 and 0.4, 95% CI −0.4 to 1.1. There was also no significant difference in the 
primary outcome of change in number of steps daily (51 vs. -560, mean difference at 8 weeks 
(−637, 95% CI −1328 to 53) and (119, 95% CI −796 to 1035) at 30 weeks of follow-up. 

The trial did not report withdrawal due to adverse event or serious adverse events. There was 
no statistically significant difference in risk of any adverse event (75% vs. 65%, RR 1.30, 95% 
CI 0.99 to 1.72). Clonidine was associated with increased likelihood of dizziness (28% vs. 10%, 
RR 3.2, 95% CI 1.25 to 8.18). 

Methylphenidate versus placebo. One moderate risk of bias trial (N=128) evaluated the 
stimulant methylphenidate (20 mg daily) given with a nutritional supplement designed to 
improve mitochondrial function (consisting of amino acids, vitamins, and other supplements) 
versus placebo.109 Baseline fatigue severity was 112 on the 20 to 140 CIS scale; baseline 
function was not reported. At 12 weeks, there was no significant difference between 
methylphenidate versus placebo in fatigue severity. Pre-planned subgroup analyses evaluated 
patients with more severe ME/CFS symptoms and those taking analgesics at baseline. While 
both subgroups showed larger effects than the overall group, there were no statistically 
significant subgroup effects. Methylphenidate plus nutritional supplement was associated with 
increased likelihood of withdrawal due to adverse events (13% vs. 5%, RR 2.83, 95% CI 0.79 to 
10.21) and dizziness (7% vs. <2%, RR 4.18, 95% CI 0.48 to 36.47).  

Subgroup Effects 
The ability to evaluate how effects of medications vary in subgroups was limited. The trials 

did not report subgroup analyses based on factors such as age, sex, race/ethnicity, and ME/CFS 
severity or type of onset. Most trials used the Fukuda or Holmes CDC case definitions for 
ME/CFS and there were too few trials of each medication to perform reliable cross-trial 
comparisons. A trial of alfa-interferon (rated high risk of bias) evaluated the subgroup effects 
related to baseline NK cell dysfunction, but the trial and subgroups had very small samples and 
no statistical test for subgroup effects was performed.99 A trial of rintatolimod found no 
subgroup effect based on presence of markers of HHV-6 reactivation at baseline.100 Among trials 
of IgG, 104,105,107one trial of adolescents found an effect on function, 107 but two trials in adults 
did not. The small number of trials and heterogeneity (e.g., dosing and duration, type of IgG used 
eligibility criteria and outcome measures) precludes meaningful conclusions about differences in 
effects based on age. The trial in adolescents performed a stratified analysis based on the 
duration of ME/CFS symptoms and found no subgroup effect.107 One trial of corticosteroids 
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found no correlation between cortisol levels at baseline and the primary outcome of Global 
Wellness.96  

Complementary and Alternative Therapies 

Dietary Interventions, Herbal Supplements, or Homeopathy 
Nine trials evaluated dietary interventions, herbal supplements or homeopathy in adult 

patients with ME/CFS (Tables 18 and 19, Evidence Table Appendix E2). Sample sizes ranged 
from 14 to 268 (total N=739). Five trials evaluated various dietary changes or supplements. 
Three112-114 trials compared dietary supplements versus placebo, and two trials compared one 
dietary supplement versus another (one of the trials also evaluated the combination of 
supplements). Four trials evaluated homeopathy or herbal supplements. One trial115 compared 
melatonin supplements versus phototherapy, one trial116 compared pollen versus placebo, one 
compared dengzhanshengmai herbal supplement versus placebo when used with an SSRI, and 
one compared117 homeopathy versus placebo. Six trials were included in the prior report.114-119 
No trials were conducted in the United States, eight trials in Europe, and one trial in China. The 
mean age of participants ranged from 35 to 50 years in all but one trial of older patients (mean 
age 76.2 years) and the proportion female ranged from 49 percent to 100 percent. The case 
definition for ME/CFS was the Oxford criteria in two trials and the Fukuda criteria in 6 trials, 
and the Fukuda criteria or Holmes10 criteria in one trial. The duration of ME/CFS ranged from 
14.5 months to 6 years in four trials that reported this information. Baseline fatigue was 
measured using a variety of scales (Table 18). Details regarding the presence of post-exertional 
fatigue and activity patterns were lacking.  

No trial was rated low risk of bias, four trials were rated medium risk of bias112,114,117,119 and 
five trials113,115,116,118,120 were rated high risk of bias (Risk of Bias Table Appendix F). 
Methodological limitations included failure to report attrition, inadequate description of 
randomization or allocation concealment methods, and failure to blind or unclear blinding status 
of outcomes assessors and data analysts. 

Table 18. RCTs of dietary interventions, herbal supplements, or homeopathy: study 
characteristics 

Author, Year 
Country 
Risk of Bias 

Study n 
(analyzed) 
Age, Mean 
Years 
% Female 

ME/CFS 
Criterion 
ME/CFS 
Duration 

Fatigue Scale 
Baseline Fatigue  

Baseline 
Depression 
Baseline 
Function 

Intervention 
Frequency, Duration, and 
Intensity  
Duration of Treatment 
Duration of Follow-up  

Hobday, 
2008118 
United 
Kingdom 
High 

n: 39 
Age: 44 vs. 
42 
% Female: 88 
vs. 78 

Criteria: 
Fukuda 
Duration: 
Not 
reported 

Fatigue scale: 
Chalder Fatigue 
Scale 14-item (0 to 
56) 
Baseline fatigue: 
23.0 vs. 22.0 

Baseline 
depression: 
HADS depression 
(0 to 21): 8.1 vs. 
7.0 
Baseline function: 
SF-36 physical 
function (0 to100): 
34.6 vs. 38.7 

A: Low sugar/low yeast 
B: Healthy eating 
Frequency: Daily  
 
Duration of treatment: 24 
weeks 
Duration of follow-up: End of 
treatment 
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Author, Year 
Country 
Risk of Bias 

Study n 
(analyzed) 
Age, Mean 
Years 
% Female 

ME/CFS 
Criterion 
ME/CFS 
Duration 

Fatigue Scale 
Baseline Fatigue  

Baseline 
Depression 
Baseline 
Function 

Intervention 
Frequency, Duration, and 
Intensity  
Duration of Treatment 
Duration of Follow-up  

Li, 2015120 
China 
High 

n: 268 
(unclear if 45 
dropouts 
included in 
analyses) 
Age: 35.1 vs. 
36.8 
% Female: 59 

Criteria: 
Fukuda 
Duration, 
months: 
15.7 vs. 
14.5 

Fatigue scale: MFI-
20 general fatigue 
subscale (4 to 20) 
Baseline fatigue: 
10.7 vs. 10.2 

Baseline 
depression: not 
reported 
Baseline function: 
not reported 

A: Dengzhanshengmai herbal 
supplement 1.08g + SSRI, 
Seroxat 10 to 30 mg or Zoloft 
25 to 100mg 
B: SSRI, Seroxat 10 to 30 mg 
or Zoloft 25 to 100mg 
Frequency: Daily 
 
Duration of treatment: 12 
weeks 
Duration of follow-up: End of 
treatment 

Malaguarnera, 
2008112 
Italy 
Medium 

n: 96 
Age: 76.2 vs. 
78.4 
% Female: 49 
 

Criteria: 
Fukuda or 
Holmes 
(CDC, 
1998) 
Duration: 
Not 
reported 

Fatigue scale: 
Fatigue Severity 
Scale 9 to 63) and 
Wessely and Powell 
Scales (8-item 
physical, 5-item 
mental, maximum 
score 26) 
Baseline fatigue:  
Fatigue Severity 
Scale (9 to 63), 
mean: 50.4 vs. 50.1 
Wessely and Powell 
Scales: 13.4 vs. 13.1 

Baseline 
depression: not 
reported 
Baseline function: 
PF-10 (0 to 100): 
69.8 vs. 70.2 

A: Acetyl L-carnitine 2 g 
B: Placebo 
Frequency: twice daily 
 
Duration of treatment: 180 
days 
Duration of follow-up: End of 
treatment 
 

Ockerman, 
2000116 
Sweden 
High 

n: 43 
Age: 50 
% Female: 86 

Criteria: 
Fukuda 
Duration: 
Not 
reported 

Fatigue scale: 
Unclear which scale 
was used, higher 
score indicates 
worse outcome 
Baseline fatigue: 
7.95 vs. 7.32 (this 
includes participants 
at the start of each 
3-month phase) 

Baseline 
depression: 
unclear scale: 5.9 
vs. 6.7 
Baseline function: 
not reported 

A: Pollen extract (Polbax), 7 
tablets 
B: Placebo 
Frequency: Daily for 3 months, 
then crossover to other arm 
Crossover design:  
Pollen/Placebo, n=5 
Placebo/Pollen, n=5 
Pollen/Pollen, n=6 
Placebo/Placebo, n=6 
 
Duration of treatment: 3 
months 
Duration of follow-up: End of 
treatment 

Ostojic, 2016113 
Serbia 
High 

n: 14 
Age: 39.3 
% Female: 
100 

Criteria: 
Fukuda 
Duration: 
not 
reported 

Fatigue scale: MFI-
20 general fatigue 
subscale (4 to 20) 
Baseline mean: 12.1 

Baseline 
depression: not 
reported 
Baseline function: 
not reported 

A: Guanidinoacetic acid 
supplement, 2.4 grams 
B: Placebo, cellulose 
Frequency: Daily 
 
Duration of treatment: 3 
months, Duration of follow-up: 
End of first treatment period; 3 
months after randomization 
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Author, Year 
Country 
Risk of Bias 

Study n 
(analyzed) 
Age, Mean 
Years 
% Female 

ME/CFS 
Criterion 
ME/CFS 
Duration 

Fatigue Scale 
Baseline Fatigue  

Baseline 
Depression 
Baseline 
Function 

Intervention 
Frequency, Duration, and 
Intensity  
Duration of Treatment 
Duration of Follow-up  

The, 2007114 
The 
Netherlands 
Medium 

n: 57 
Age: 40.9 vs. 
43.4 
% Female: 77 
vs. 59 

Criteria: 
Fukuda 
Duration: 
not 
reported 

Fatigue scale: 
Checklist Individual 
Strength, fatigue 
severity subscale (8 
to 56) 
Baseline fatigue: 
46.5 (7.4) vs. 46.2 
(7.9) 

Baseline 
depression: not 
reported 
Baseline function: 
Sickness Impact 
Profile (SIP-8) (0 
to5,799): 1484 vs. 
1317 

A: Acclydine supplement, 
declining dose from 1000 mg 
daily to 250 mg/2 days + amino 
acid supplement 
B: Placebo acclydine + placebo 
amino acid supplement 
Frequency: Daily decreasing to 
every other day 
 
Duration of treatment: 14 
weeks 
Duration of follow-up: End of 
treatment 

Vermeulen, 
2004119 
The 
Netherlands 
Medium 

n: 89 
Age: 42 vs. 
37 vs. 38 
% Female: 76 

Criteria: 
Fukuda 
Duration, 
years: 6.0 
vs. 5.5 vs. 
3.0 

Fatigue Scale: MFI-
20 general fatigue 
subscale (4 to 20) 
Baseline: 19.0 vs. 
17.6 vs. 18.0 

Baseline 
depression: not 
reported 
Baseline function: 
not reported 

A: Acetyl-L-carnitine 2g + 
Propionyl-L-carnitine 2g 
B: Acetyl-L-carnitine 2g 
C: Propionyl-L-carnitine 2g 
Frequency: Daily 
 
Duration of treatment: 24 
weeks 
Duration of follow-up: 2 weeks 
after end of treatment 

Weatherley-
Jones, 2004117 
United 
Kingdom 
Medium 

n: 103 
Age: 38.9 vs. 
38.8 
% Female: 57 
vs. 62 

Criteria: 
Oxford 
Duration, 
years: 4.8 
vs. 3.7 

Fatigue scale: MFI-
20 (20 to 100)  
Baseline fatigue:  
MFI-20 general 
fatigue subscale (4 
to 20): 18.4 vs. 18.1 
 

Baseline 
depression: not 
reported 
Baseline function: 
Functional 
Limitations Profile 
physical 
dimension: 20.4 
vs. 22.1 
Functional 
Limitations Profile 
psychosocial 
dimension: 35.1 
vs. 36.3 

A: Homeopathy 
B: Placebo 
Frequency: Monthly visits to 
homeopath, treatments varied 
 
Duration of treatment: 6 
months 
Duration of follow-up: 1 month 
after end of treatment; 7 
months after randomization 

Williams, 
2002115 
United 
Kingdom 
Medium 

n: 30 
Age: 44.5 
% Female: 57 

Criteria: 
Oxford 
Duration, 
years: 3.6 

VAS (0 to 10): 7.1 
vs. 6.6 
Mental Fatigue 
Inventory (0 to 36): 
25 vs. 24 

Baseline 
depression: 
HADS depression 
(0 to 21): 11 vs. 9 
Baseline function: 
SF-36 physical 
function (0 to100): 
25 vs. 42.2 

A: Melatonin 5mg 
B: Phototherapy with 2500 Lux 
Lightbox for 30 minutes in the 
morning 
Frequency: Daily 
 
Duration of treatment: 60 
weeks: 12 weeks placebo, 12 
weeks treatment, 12-week 
washout or placebo, then 12-
week crossover and 12-week 
washout or placebo 
Duration of follow-up: End of 
treatment 

Abbreviations: CDC = Centers for Disease Control and Prevention; CFS = chronic fatigue syndrome; HADS-D = Hospital 
Anxiety and Depression Scale-depression; ME = myalgic encephalomyelitis; MFI-20 = Multidimensional Fatigue Inventory 20-
item; RCT = randomized controlled trial; SF-36 = 36-item Short Form Health Survey; SIP-8 = Sickness Impact Profile; SSRI = 
selective serotonin reuptake inhibitor; VAS = visual analogue scale 
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Table 19. RCTs of dietary interventions, herbal supplements, or homeopathy: study results 

Author, Year 
ME/CFS 
criterion 

Intervention 
A: Intervention (n) 
B: Control (n) 
 
Duration of Treatment 
Duration of Follow-up 

Fatigue Outcomes 
(fatigue and post-
exertional fatigue) 

Depression 
Outcomes 

Function 
Outcomes 

Hobday, 
2008118 
Fukuda 

A: Low sugar/low yeast (19) 
B: Healthy eating (20) 
 
Duration of treatment: 24 
weeks 
Duration of follow-up: End of 
treatment 

Chalder Fatigue Scale 14-
item (0 to 56)mean (SD): 
16.0 (8.2) vs. 17.7 (10.0); 
p=0.6 

HADS depression 
(0 to 21), mean 
(SD): 
6.5 (3.6) vs. 5.4 
(3.7); p=0.33 

SF-36 physical 
function (0 to 
100), mean: 42.3 
(29.2) vs. 52.2 
(24.1); p=0.25 
SF-36 social 
functioning 
subscale, mean: 
42.0 (29.3) vs. 
50.6 (29.4), 
p=0.35 

Li, 2015120 
Fukuda 

A: Dengzhanshengmai herbal 
supplement + SSRI (134) 
B: SSRI alone (134) 
 
Duration of treatment: 12 
weeks 
Duration of follow-up: End of 
treatment 

MFI-20 general fatigue 
subscale (4 to 20), mean 
improvement: 
Improvement from week 2 
to end of treatment 
General Fatigue: 1.3 (0.7) 
vs. 0.8 (0.6), p<0.01 
Physical Fatigue: 1.0 (0.4) 
vs. 0.6 (0.3), p<0.01 
Reduced Activity: 1.3 (0.6) 
vs. 1.0 (0.5), p<0.01 
Improvement from week 8 
to end of treatment 
Reduced Motivation: 2.4 
(1.0) vs. 2.1 (0.8), p<0.01 
No improvement 
Mental Fatigue: data not 
shown, p>0.05 

No significant 
differences, data not 
shown 

Not reported 

Malaguarnera, 
2008112 
Fukuda or 
Holmes 

A: Acetyl L-carnitine 2 g (48) 
B: Placebo (48) 
 
Duration of treatment: 180 
days 
Duration of follow-up: End of 
treatment 

Fatigue Severity Scale 9-
item (1 to 7), mean (SD): 
27.9 (9.7) vs. 48.9 (6.9), 
p=0.000 
Physical Fatigue: Wessely 
and Powell Scales(8-item 
physical, 5-item mental, 
maximum score 26): 6.4 
(2.2) vs. 12.6 (2.4), p=0.000 

Not reported Physical function: 
PF-10 (0 to 100), 
mean (SD): 86.9 
(17.40 vs. 70.8 
(19.1), p=0.000 

Ockerman, 
2000116 
Fukuda 

A: Pollen extract (Polbax) (21) 
B: Placebo (22) 
 
Duration of treatment: 3 
months 
Duration of follow-up: End of 
treatment 

Fatigue, Mean score (Likert 
scale 0=no problem to 
10=extremely serious 
symptom) 7.52 vs. 7.14; 
p=NR 

Mean depression 
score (Likert scale 
0=no problem to 
10=extremely 
serious symptom) 
5.16 vs. 6.60; p=NR 

Not reported 
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Author, Year 
ME/CFS 
criterion 

Intervention 
A: Intervention (n) 
B: Control (n) 
 
Duration of Treatment 
Duration of Follow-up 

Fatigue Outcomes 
(fatigue and post-
exertional fatigue) 

Depression 
Outcomes 

Function 
Outcomes 

Ostojic, 2016113 
Fukuda 

A: Guanidinoacetic acid 
supplement (not reported) 
B: Placebo, cellulose (not 
reported) 
 
Duration of treatment: 3 
months, Duration of follow-up: 
End of first treatment period; 3 
months after randomization 

Fatigue scale: MFI-20 (20 to 
100) 
General fatigue subscale (4 
to 20): 11.6 (1.3) vs. 11.8 
(1.5), p=0.44 
Physical fatigue subscale (4 
to 20): 11.7 (1.2) vs. 11.6 
(1.4), p=0.99 
Reduced activity subscale 
(4 to 20): 13.9 (1.2) vs. 11.7 
(1.8), p=0.00 
Reduced motivation 
subscale (4 to 20): 13.1 
(1.9) vs. 15.0 (1.8), p=0.03 
Mental fatigue subscale (4 
to 20): 12.2 (1.7) vs. 14.0 
(0.9), p=0.01 

Not reported Not reported 

The, 2007114 
Fukuda 

A: Acclydine + amino acid 
supplements (30) 
B: Placebo (27) 
 
Duration of treatment: 14 
weeks 
Duration of follow-up: End of 
treatment 

Fatigue scale: Checklist 
Individual Strength, fatigue 
severity subscale (8 to 56) 
14 weeks: 42.4 (11.6) vs. 
43.0 (12.6); p=0.70 

Not reported 14 weeks: 1,228.1 
(619.7) vs. 
1,120.2 (543.0); 
p=0.65 

Vermeulen, 
2004119 
Fukuda 

A: Acetyl-L-carnitine + 
Propionyl-L-carnitine (30) 
B: Acetyl-L-carnitine (29) 
C: Propionyl-L-carnitine (30) 
 
Duration of treatment: 24 
weeks 
Duration of follow-up: 2 weeks 
after end of treatment 

General fatigue at 24 
weeks; MFI-20 general 
fatigue subscale (4 to 20): 
17.3 (3.3) vs. 15.9 (4.2) vs. 
16.5 (3.1); p=0.004 for 
propionyl-L-carnitine change 
from baseline; p=0.000 for 
combination change from 
baseline 
Physical fatigue subscale (4 
to 20) at 24 weeks: 16.5 
(3.4) vs. 15.7 (4.4) vs. 16.4 
(3.2), not significant 
Mental fatigue subscale (4 
to 20) at 24 weeks: 14.6 
(4.0) vs. 15.1 (3.6) vs. 13.9 
(3.5); p=0.015 for acetyl-L-
carnitine change from 
baseline 

Not reported Not reported 
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Author, Year 
ME/CFS 
criterion 

Intervention 
A: Intervention (n) 
B: Control (n) 
 
Duration of Treatment 
Duration of Follow-up 

Fatigue Outcomes 
(fatigue and post-
exertional fatigue) 

Depression 
Outcomes 

Function 
Outcomes 

Weatherley-
Jones, 2004117 
Oxford 

A: Homeopathy (50) 
B: Placebo (53) 
 
Duration of treatment: 6 
months 
Duration of follow-up: 1 month 
after end of treatment; 7 
months after randomization 
 

MFI-20 (20 to 100) : 
General fatigue subscale (4 
to 20), mean change (SD): 
2.70 (3.93) vs. 1.35 (2.66), 
p=0.04 
Physical fatigue subscale (4 
to 20), mean change (SD): 
2.13 (4.00) vs. 1.28 (2.74), 
p=0.21 
Mental fatigue subscale (4 
to 20), mean change (SD): 
2.70 (4.01) vs. 2.05 (86), p= 
Reduced activity subscale 
(4 to 20), mean change 
(SD): 2.72 (4.47) vs. 1.81 
(2.82), p=0.16 
Reduced motivation 
subscale (4 to 20), mean 
change (SD): 1.35 (4.15) vs. 
1.65 (3.02), p=0.82 
Fatigue Impact Scale, mean 
change (SD): 
Cognitive dimension: 4.88 
(9.3) vs. 4.21 (7.18); p=0.61 
Physical dimension: 4.98 
(8.5) vs. 5.30 (6.69); p=0.98 
Social dimension: 7.92 
(18.02) vs. 8.20 (14.06); 
p=0.79 

Not reported Functional 
Limitations Profile, 
mean change 
(SD): 
Physical 
dimension: 5.11 
(8.82) vs. 2.72 
(8.40), p=0.04 
Psychosocial 
dimension: 9.81 
(14.19) vs. 6.76 
(10.67); p=0.14 

Williams, 
2002115 
Oxford 

A: Melatonin 5mg (42) 
B: Phototherapy with 2500 
Lux Lightbox for 30 minutes in 
the morning (42) 
All 30 patients received both 
treatments, in two possible 
orders. 
Duration of treatment: 60 
weeks: 12 weeks placebo, 12 
weeks treatment, 12-week 
washout or placebo, then 12-
week crossover and 12-week 
washout or placebo 
Duration of follow-up: End of 
treatment 

Median (IQR) VAS score for 
How fatigued are you? (1 to 
10 scale, lower score 
indicates better health) 
After treatment: 6.1 (4.8 to 
8.0) vs. 7.2 (5.5 to 8.3); 
p=NS 
 
Median (IQR) Mental 
Fatigue Inventory (0 to 36 ) 
After treatment: 23 (15.0 to 
27.0) vs. 24 (21.0 to 29.0); 
p=NS 

HADS depression 
(0 to 21): 10 (7.7 to 
11.2) vs. 10 (6.0 to 
14.0), p= NS 

Overall Function: 
Median (IQR) SF-
36 physical 
function (0 to100) 
After treatment: 
42.5 (16.3 to 53.8) 
vs. 45 (22.5 to 
60.0); p=NS 

Abbreviations: CFS = chronic fatigue syndrome; HADS = Hospital Anxiety and Depression Scale; HADS-D = Hospital Anxiety 
and Depression Scale-depression; IQR = interquartile range; ME = myalgic encephalomyelitis; MFI-20 = Multidimensional 
Fatigue Inventory 20-item; NR = not reported; NS = not significant; RCT = randomized controlled trial; SD = standard deviation; 
SF-36 = 36-item Short Form Health Survey; SSRI = selective serotonin reuptake inhibitor 

Dietary supplements versus placebo 
One medium risk of bias trial112 (N=96) compared acetyl L-carnitine (2 grams twice daily) 

versus placebo in older (age >70 years) patients with CFS. Carnitines are amino acid compounds 
that have a role in metabolism and have been promoted for cognitive benefits. All patients met 
either the Fukuda or Holmes10 criteria; in addition, all patients were positive on the Fukuda 
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minor criterion of prolonged post-exercise fatigue. Patients were evaluated at the end of 6 
months of therapy. Acetyl L-carnitine was associated with decreased fatigue severity (mean 
difference -21.00, 95% CI -24.41 to 17.59 on the 9 to 63 Fatigue Severity Scale), decreased 
functional limitations (mean difference 16.10, 95% CI 8.70 to 23.50 on the 0 to 100 Physical 
Function functional limitations scale), and improved cognitive status (mean difference 2.70, 95% 
CI 1.48 to 3.92 on the 0 to 30 Mini-Mental Status Examination). There was no difference 
between acetyl L-carnitine versus placebo in severity of disability (mean difference -0.60, 95% 
CI -8.36 to 7.16 on the 0 to 100 Physical Function disability scale). On individual CFS case 
definition criteria, acetyl L-carnitine was associated with decreased likelihood of prolonged post-
exercise fatigue (48% vs. 96%, RR 0.50, 95% CI 0.37 to 0.68), activity reduction >50% (56% vs. 
75%, RR 0.75, 95% CI 0.56 to 1.01), muscle pain (67% vs. 90%, RR 0.74, 95% CI 0.60 to 0.93), 
and sleep disorder (62% vs. 84%, RR 0.75, 95% CI 0.58 to 0.97), with no statistically significant 
differences in likelihood of painful throat, painful lymph nodes, neuropsychiatric complaints, 
spreading arthralgias, or headaches. The trial reported no adverse events or laboratory 
abnormalities in either group. 

One small (N=14)113 high risk of bias crossover trial evaluated guanidinoacetic acid (GAA, 
2.4 g daily) versus placebo in women meeting the Fukuda case definition for CFS. GAA 
naturally occurs in the body as an immediate precursor of creatine. At the end of 3 months of 
therapy, GAA was associated with improved scores on the reduced activity (mean difference -
2.2, p<0.005), reduced motivation (mean difference -1.9, p=0.03), and mental fatigue (mean 
difference -1.8, p=0.01) subscales of the MFI-20 (each on a 4 to 20 scale), but no difference on 
the general fatigue (mean difference -0.2, p=0.44) or physical fatigue (mean difference 0.1, 
p=0.99) subscales. There were no differences in musculoskeletal soreness at rest (mean 
difference -0.2 on a 0 to 10 VAS, p=0.31) or during activity (mean difference -0.6 on a 0 to 10 
VAS, p=0.18). GAA was also associated with better scores on the SF-36 physical (mean 
difference 2.4, p=0.04) and mental (mean difference 5.3, p<0.005) component summary scores 
(both on a 0 to 100 scale, higher scores indicating higher quality of life). The trial reported no 
harms in either group. 

One medium risk of bias trial114 (N=57) comparing the dietary supplement acclydine plus 
amino acids versus placebo in patients meeting the Fukuda case definition. Acclydine has been 
claimed to increase insulin-like growth factor 1 concentrations by stimulating growth hormone 
releasing hormone. At the end of 14 weeks of treatment, there were no differences between 
acclydine plus amino acids versus placebo in fatigue severity (mean difference in change from 
baseline 1.1, 95% CI -4.4 to 6.5 on the 8 to 56 Checklist Individual Strength fatigue subscale, 
p=0.70), functional impairment (mean difference in change from baseline 59.1, 95% CI -201.7 to 
319.8 on the 0 to 5,799 Sickness Impact Profile-8 scale) or activity level (mean difference in 
change from baseline 4.1, 95% CI -5.9 to 14.0 measured with an actometer). No “important” (not 
defined) side effects were reported in either group. 

Head-to-head comparisons of dietary interventions 
One medium risk of bias, open-label trial119 (N=89) compared dietary supplementation with 

acetyl L-carnitine (2 grams daily) versus propionyl L-carnitine (2 grams daily) versus both in 
patients meeting the Fukuda case definition. Acetyl L-carnitine and propionyl L-carnitine are 
supplements believed to promote mitochondrial energy and decrease oxidative stress. At the end 
of 24 weeks of treatment, the acetyl L-carnitine and propionyl L-carnitine groups were both 
associated with higher likelihood of improvement (based on Global Impression of Change score 
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≥2 on a -3 to +3 scale) than the combination (59% vs. 63% vs. 37%). However, at 2-week post-
intervention follow-up, no patient met criteria for improvement in any group. There were no 
differences between groups in severity general, physical, or mental fatigue assessed with the 
MFI-20. Harms were not reported. 

One small (N=39), high risk of bias, trial118 randomized patients meeting the Fukuda case 
definition to either a low sugar low yeast diet or a healthy eating diet for 24 weeks. Full 
compliance occurred in only 24% of patients assigned to the low sugar low yeast diet and 67% of 
those assigned to healthy diet. At the end of the intervention, there were no differences between 
dietary interventions in fatigue severity (mean difference -1.7, 95% CI -7.5 to 4.1 on the 14-item, 
0 to 42 Chalder scale), depression severity (mean difference 1.1, 95% CI -1.2 to 3.5 on the 0 to 
21 HADS depression scale), or anxiety severity (mean difference 1.2, 95% CI -1.8 to 4.2 on the 0 
to 21 HADS anxiety scale). Differences in the 8 SF-36 subscales ranged from -15.1 (body pain) 
to 2.9 (mental health); however, none of the differences were statistically significant. The trial 
did not report harms. 

Homeopathy or herbal supplements versus placebo 
One medium risk of bias trial117 (n=103) compared homeopathy for 6 months versus placebo 

in patients meeting the Oxford criteria for CFS. Homeopathic remedies were individualized by 
the pharmacy for each patient. Fatigue was measured using the MFI-20 (score on each subscale 4 
to 20). Homeopathy was associated with greater improvement from baseline versus placebo on 
the general fatigue subscale (-2.70 vs. -1.35, p=0.04), but differences in the physical fatigue, 
mental fatigue, activity, and motivation subscales were not statistically significant (differences 
ranged from -0.91 [reduced activity subscale] to 0.30 [reduced motivation subscale]). There were 
also no differences between homeopathy versus placebo in the likelihood of ≥3-point 
improvement in any MFI-20 subscale or the likelihood of ≥3-point improvement in all MFI-20 
subscales. The trial did not report harms. 

A small (N=43), high risk of bias116 crossover trial compared of pollen extract (Polbax) 
versus placebo in adults meeting the Fukuda case definition. The pollen extract is believed to 
have an antioxidative effect. At the end of 3 months of treatment, there were no differences 
between pollen extract versus placebo in total well-being, fatigue, fatigability, sleep problems, 
depression, or intestinal problems. The trial reported no clear side effects except for slight 
gastrointestinal complaints in 1 or 2 patients. 

Other comparisons involving herbal supplements 
One high risk of bias, open label trial120 (N=268) compared the Chinese herbal supplement 

Dengzhanshengmai (1.08 grams daily) plus an SSRI (paroxetine 10 to 30 mg daily or sertraline 
25 to 100 mg daily) versus an SSRI alone for 12 weeks in patients meeting the Fukuda case 
definition. Results were reported poorly in this trial. At 12 weeks, Dengzhanshengmai plus SSRI 
was associated with greater change from baseline in the MFI-20 general fatigue, reduced 
activity, physical fatigue, and reduced motivation subscales versus SSRI alone (p<0.05 for 
general fatigue and p<0.01 for the other subscales), but the effects were small (~0.5 on each 
subscale, each on a 4 to 20 scale). There was no difference in the MRI mental fatigue subscale. 
There were no differences between Dengzhanshengmai plus SSRI versus an SSRI alone in 
severity of depression or anxiety (measured using the HADS scales). Rates of any adverse event 
(41.0% vs. 41.8%) and specific adverse events were similar between groups, with the exception 
of an increased likelihood of hypertension with the combination (5.8% vs. 1.5%, p=0.05). 
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A small (N=30),115 high risk of bias crossover trial evaluated melatonin (5 mg daily) versus 
phototherapy (2500 Lux lightbox for 1 hour each morning) for 12 weeks in patients who met the 
Oxford case definition. The purpose of the therapies was to alleviate circadian rhythm 
disturbances which are often present in CFS. Neither melatonin nor phototherapy were 
associated with significant improvements (based on assessments using a 0 to 10 VAS) in fatigue, 
depression, anxiety, waking refreshed, low energy, poor concentration, or muscle pain during 
treatment with melatonin or phototherapy. Although phototherapy, but not melatonin, was 
associated with a statistically significant improvement from baseline in severity of sleep 
disturbance (mean change 1.5 points, p=0.03), the scores at the end of treatment were similar in 
the melatonin and phototherapy groups (5.5 vs. 5.1). Neither melatonin nor phototherapy were 
associated with improvements from baseline in any SF-36 subscale or HADS depression or 
anxiety. Harms were not reported, but the study stated that both treatments were well tolerated 
and not considered responsible for study withdrawals. 

Qigong, Yoga, or Abdominal Tuina 
Four trials evaluated qigong (two studies),121-123 yoga (one study),124 or abdominal tuina (one 

study)125 in adult patients with ME/CFS (Tables 20 and 21, Evidence Tables Appendix E2). 
One trial was included in the prior report.121,123 Sample sizes ranged from 28 to 137 (total 
N=272). One trial was conducted in Europe, one trial in Hong Kong, one trial in China, and one 
trial in Japan. The mean age of participants ranged from 38 to 44 years and the proportion female 
ranged from 77 percent to 88 percent. The case definition for ME/CFS was the Fukuda criteria in 
all four trials. The duration of ME/CFS ranged from 10.4 months to 11.9 years in seven trials that 
reported this information. Baseline fatigue was measured using a variety of scales (Table 20). 
Details regarding the presence of post-exertional fatigue and activity patterns were lacking.  

All four trials were rated medium risk of bias (Risk of Bias Table Appendix F). 
Methodological limitations included inadequate description of randomization or allocation 
concealment methods, and failure to blind or unclear blinding status of outcomes assessors and 
data analysts. 

Qigong versus wait list or no treatment  
Two trials (N=137 and 28)121-123 investigated Qigong versus wait list or no treatment. The 

larger trial (N=137)121 compared Qigong versus wait list. The Qigong intervention consisted of 
training twice weekly in 2-hour sessions for 5 weeks, followed by 12 weeks of home exercise 
(participants asked to practice at least 30 minutes daily). After 4 months of treatment, Qigong 
was associated with decreased fatigue severity versus wait list (mean change from baseline -13.1 
vs. -6.6 on the 14-item 0 to 42 Chalder scale total fatigue score, p<0.0005). Qigong was also 
associated with decreased depression severity (mean change from baseline -1.3 vs. 0.4 on the 0 
to 21 HADS depression scale, p=0.002), though there was no difference in anxiety severity 
(mean change from baseline -1.1 vs. -0.6 on the 0 to 21 HADS anxiety scale, p=0.58). The trial 
did not report harms. 

A second (N=28) trial122 compared Qigong versus no Qigong. Qigong training consisted of 
15 weekly, 2-hour sessions of gradually more complex exercises. At completion of therapy, 
Qigong was associated with greater improvement in fatigue severity (mean difference in change 
from baseline -0.5, 95% CI -0.9 to -0.02 on the 1 to 7 Fatigue Severity Scale). However, the 
Fatigue Severity Scale was ≥5 in all patients at the end of the trial, indicating significant fatigue 
remained present. There were no differences between Qigong versus no Qigong in any SF-36 
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subscale, including physical function and bodily pain. However, Qigong was associated with 
greater reduction in pain intensity that was borderline statistical significance (mean change from 
baseline 1.4 vs. “similar” [data not provided], p=0.05). There were no effects on depression 
severity (HADS). The trial did not report harms. 

Abdominal tuina versus acupuncture 
One medium risk of bias125 trial (N=77) compared abdominal tuina versus acupuncture 5 

days per week for 4 weeks in patients who met the Fukuda case definition. Abdominal tuina is a 
massage technique that uses traditional Chinese medicine principles. At 3 months following the 
completion of therapy, tuina was associated with decreased fatigue severity versus acupuncture 
(mean 6.6 vs. 7.6, mean difference 1.0, 95% CI 0.11 to 1.88 on the 0 to 14 Fatigue-Scale 14, 
p=0.015). Tuina was also associated with decreased depression severity (6.3 vs. 7.0, mean 
difference 0.70, 95% CI 0.13 to 1.27 on the 0 to 52 Hamilton Depression Rating scale, p=0.044), 
and borderline associated with anxiety severity (47.0 vs. 49.0, mean difference 2.0, 95% CI -0.05 
to 4.05 on the 20 to 80 Zung Self-Rating Anxiety Scale). No serious harms were reported, and 
there was no significant difference in the likelihood of adverse events. 

Yoga versus plus conventional pharmacotherapy versus pharmacotherapy 
alone 

One small (N=30),124 medium risk of bias compared yoga plus conventional 
pharmacotherapy (medications not described) versus pharmacotherapy alone in patients who met 
the Fukuda case definition. Yoga sessions occurred every 2 to 3 weeks for 2 months (mean 
number of visits: 5.6), with follow-up 2 months after completion of therapy. Yoga was 
associated with decreased fatigue severity versus pharmacotherapy alone (mean 19.2 vs. 25.8, 
difference 6.6, 95% CI 1.55 to 11.65 on the 14-item 0 to 42 Chalder fatigue scale total score). 
Reported harms were minor and primarily involved occasional dizziness when practicing yoga. 
No patient reported post-exertional malaise after yoga sessions. 

Distant Healing Versus no Treatment 
A low risk of bias trial126 (N=409) compared distant healing (prayer, or imagining 

transmission of healing energy, light or healing power) versus wait list in patients that met the 
Oxford case definition. This study was included in the prior report. Patients had a mean age of 50 
years, were 74% female, and had a mean duration of ME/CFS of 11.9 years. Patients were 
randomized to blinded or unblinded distant healing and wait list (4 arms total). After 6 months of 
treatment, there were no differences between distant healing versus wait list in SF-36 mental 
(p=0.18) or physical (p=0.32) component summary scores. There was no interaction between 
blinding status and effects of distant healing. The trial did not report effects on fatigue. Harms 
were not reported. 
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Table 20. RCTs of Qigong, yoga, abdominal tuina, or distant healing: study characteristics 

Author, Year 
Country 
Risk of Bias 

Study n 
(analyzed) 
Age, Mean 
Years 
% Female 

ME/CFS 
Criterion 
ME/CFS 
Duration 

Fatigue Scale 
Baseline Fatigue  

Baseline 
Depression 
Baseline Function 

Intervention 
Frequency, Duration, and 
Intensity  
Duration of Treatment 
Duration of Follow-up  

Chan, 2013121 
Hong Kong 
Medium 

n: 137 
Age: 42.4 
% Female: 
77 

Criteria: 
Fukuda 
Duration: not 
reported 

Fatigue Scale: 
Chalder 
Baseline (14-item, 
0 to 56): 39.8 (SD 
6.5) 
Post-exertional 
fatigue or malaise: 
not reported 

Major depression: 
Excluded 
Baseline 
depression: 
HADS depression 
(0 to 21): 9.2 (SD 
2.1) 
Baseline function: 
not reported 

A: Qigong 
B: Wait list 
Frequency: Twice weekly 
Session length: 2 hours 
Exercise intensity: Qigong ≥30 
minutes daily 
 
Duration of treatment: 4 
months (5 weeks Qigong 
training and 12 additional 
weeks home exercise) 
Duration of follow-up: 4 months 

Dybwad, 
2007122  
Norway 
Medium 
 

n: 28 
Age: 36 
% Female: 
84 

Criteria: 
Fukuda 
Duration: 8.1 
years 

Fatigue scale: 
Fatigue Severity 
Scale 9-item (1 to 
7) 
Baseline fatigue, 
mean: 6.5 

Baseline 
depression: HADS 
depression (0 to 
21): 4.9 
Baseline function: 
SF-36 physical 
function (0-100 
scale, lower score 
indicates better 
health): 48 

A: Qigong 
B: No Qigong 
Frequency: Once weekly 
Session length: 2 hours 
Exercise intensity: not 
reported, but gradually 
progressed in complexity 
 
Duration of treatment: 15 
weeks 
Duration of follow-up: end of 
treatment 

Huanan, 
2017125 
China 
Medium 
 

n: 77 
Age: 41.8 vs 
42.63 
% Female: 
44 vs. 37 

Criteria: 
Fukuda 
Duration, 
months: 10.4 
vs. 10.6 

Fatigue scale: 
Fatigue Scale- 14 
(0 to 14, higher 
score indicates 
greater severity of 
fatigue) 
Baseline fatigue, 
mean: 8.9 vs. 9.3 

Baseline 
depression: 
Hamilton Rating 
Scale for 
Depression (0 to 
52): 11.0 vs. 10.9 
Baseline function: 
Not reported 

A: Abdominal tuina 
B: Acupuncture 
Frequency: 5 days per week 
with 2 days off between weeks 
 
Duration of treatment: 4 weeks 
Duration of follow-up: 3 months 
after treatment 

Oka, 2014124 
Japan 
Medium 

n: 30 
Age: 38 
% Female: 
80 

Criteria: 
Fukuda 
Duration: Not 
reported 

Fatigue scale: 
Chalder Fatigue 
Scale 14-item (0 to 
56) 
Baseline fatigue, 
mean: 30.8 

Baseline 
depression: not 
reported 
Baseline function: 
not reported  

A: Yoga + pharmacotherapy 
B: Pharmacotherapy alone 
Frequency: Every 2-3 weeks 
 
Duration of treatment: 2 
months, mean 5.6 visits 
Duration of follow-up: 2 months 
after yoga ended 

Walach, 2008126 
Germany and 
Austria 
Low 

n: 409 
Age: 47.5, 
48.1, 46.2, 
50.4 
% Female: 
74.3, 76.5, 
76.6, 75 

Criteria: 
Fukuda or 
Oxford severe 
idiopathic CFS 
Duration, 
years: 11.3, 
9.6, 9.6, 11.9 

Fatigue scale: 
Fatigue Severity 
Scale 9-item (1 to 
7) 
Baseline fatigue: 
6.2, 6.1, 6.1, 6.0 

Baseline 
depression: not 
reported  
Baseline function: 
SF-36 mental 
health (0 to 100): 
36.67, 34.88, 
37.28, 35.16 
SF-36 physical 
function (0 to100): 
31.02, 31.75, 
31.78, 32.71 

A: Distant Healing (blinded) 
B: Distant Healing (unblinded) 
C: Deferred treatment (blinded) 
D: Deferred treatment 
(unblinded) 
Frequency: 
 
Duration of treatment: 6 
months 
Duration of follow-up: 6 months 

Abbreviations: CFS = chronic fatigue syndrome; HADS = Hospital Anxiety and Depression Scale; HADS-D = Hospital Anxiety 
and Depression Scale-depression; HAM-D = Hamilton Depression Rating Scale; ME = myalgic encephalomyelitis; RCT = 
randomized controlled trial; SD = standard deviation; SF-36 = 36-item Short Form Health Survey 
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Table 21. RCTs of Qigong, yoga, abdominal tuina, or distant healing: study results 

Author, Year 
ME/CFS 
Criterion 

Intervention 
A: intervention (n) 
B: control (n) 
 
Duration of 
Treatment 
Duration of Follow-up 

Fatigue Outcomes  
(fatigue and post-
exertional fatigue) Depression Outcomes Function Outcomes 

Chan, 2013121 
Fukuda 

A: Qigong (72) 
B: Wait list (65) 
 
Duration of treatment: 
4 months 
Duration of follow-up: 4 
months 

Fatigue score change at 
12 weeks, mean (SD): 
Chalder Fatigue Scale 
14-item (0 to 56) total 
fatigue scores: -13.1 
(11.7) vs. -6.6 (8.3), 
p=0.000 
Chalder Fatigue Scale 
physical fatigue scores:  
-8.8 (7.3) vs. -3.8 (5.0), 
p=000 
Chalder Fatigue Scale 
mental fatigue scores:  
-4.3 (5.3) vs. -2.7 (3.9), 
p=0.50 

Depression score HADS 
depression (0 to 21) 
change, mean (SD): -1.3 
(2.7) vs. 0.4 (3.7), 
p=0.002 

Not reported 

Dybwad, 
2007122  
Fukuda 

A: Qigong (14) 
B: No Qigong (14) 
 
Duration of treatment: 
15 weeks 
Duration of follow-up: 
end of treatment 

Fatigue Severity Scale 9-
item (1 to 7), mean 
change (SD): -0.44 
(0.60) vs. 0 (0.6), 
p=0.04, adjusted for 
baseline values 
All participants in both 
groups still clinically 
fatigued 

No significant changes 
observed after 
intervention within or 
between groups, data 
not shown 

SF-36, physical 
functioning, mean 
change (SD): 4.7 (13) vs. 
1.3 (16), p=0.34 adjusted 
for baseline value. 

Huanan, 
2017125 
Fukuda 

A: Abdominal tuina 
(39) 
B: Acupuncture 
therapy (38) 
 
Duration of treatment: 
4 weeks 
Duration of follow-up: 3 
months after treatment 

Fatigue Scale-14 (0 to 
14, higher score 
indicates greater severity 
of fatigue): 7.1 (1.7) vs. 
8.2 (2.0), p=0.015 

Hamilton Rating Scale 
for Depression (0 to 52): 
6.3 (1.2) vs. 7.0 (1.5), 
p=0.044 

Not reported 

Oka, 2014124 
Fukuda 

A: Yoga + 
pharmacotherapy (15) 
B: Pharmacotherapy 
alone (15) 
 
Duration of treatment: 
2 months, mean 5.6 
visits 
Duration of follow-up: 2 
months after yoga 
ended 

Fatigue, mean (SD), time 
x group interaction 
Chalder Fatigue Scale 
physical fatigue (14-item, 
0 to 56):  
12.3 (3.8) vs. 16.1 (3.6), 
p=0.009 
Chalder Fatigue Scale 
mental fatigue: 
6.9 (4.4) vs. 9.7 (3.1), 
p=0.007 
Chalder Fatigue Scale 
total fatigue:  
19.2 (7.5) vs. 25.8 (5.9), 
p=0.003 

Not reported Not reported 
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Author, Year 
ME/CFS 
Criterion 

Intervention 
A: intervention (n) 
B: control (n) 
 
Duration of 
Treatment 
Duration of Follow-up 

Fatigue Outcomes  
(fatigue and post-
exertional fatigue) Depression Outcomes Function Outcomes 

Walach, 
2008126 
Fukuda or 
Oxford 

A: Distant Healing, 
blinded (105) 
B: Distant Healing, 
unblinded (102) 
C: Deferred treatment, 
blinded (94) 
D: Deferred treatment, 
unblinded (108) 
 
Duration of treatment: 
6 months 
Duration of follow-up: 6 
months 
 

Not reported Not reported Change from baseline: 
SF-36 Physical Function 
(0-100 scale, lower score 
indicates better health): 
3.66 (6.83) vs. 3.04 
(7.38) vs. 3.29 (7.28) vs. 
0.75 (7.85); p=not 
significant, data not 
shown 
 
SF-36 mental health (0 
to100): -0.29 (9.54) vs. 
1.74 (10.25) vs. 1.16 
(11.07) vs. 0.81 (10.45); 
p=not significant, data 
not shown 

Abbreviations: CFS = chronic fatigue syndrome; HAM-D = Hamilton Depression Rating Scale; ME = myalgic 
encephalomyelitis; RCT = randomized controlled trial; SD = standard deviation; SF-36 = 36-item Short Form Health Survey 
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Discussion 
This review synthesizes evidence on the evaluation and management of ME/CFS. 

Specifically, it addresses the prevalence of non-ME/CFS conditions in persons presenting with 
fatigue and the benefits and harms of treatments for ME/CFS. Although we also sought to 
synthesize evidence on the benefits and harms of receiving an ME/CFS diagnosis versus no 
diagnosis, no study met inclusion criteria. The key findings of this review are summarized in the 
summary of evidence table (Table 22). 

The bulk of the evidence in this report addressed the effectiveness of treatments for ME/CFS. 
The prior AHRQ report found GET and CBT were associated with improved fatigue and 
function versus inactive controls, but the applicability of findings to more disabled populations 
with ME/CFS and those diagnosed using more current ME/CFS criteria (including criteria that 
require presence of post-exertional malaise) was uncertain.1 The prior report also found that 
rintatolimod was associated with improved exercise performance in some patients, but the 
strength of evidence was low. There was insufficient evidence to determine effects of other 
treatments and harms of therapy. The findings of this report regarding treatments for ME/CFS 
expands upon the prior AHRQ report by including new studies, adding children as a population 
of interest, and evaluating outcomes in addition to fatigue and function (e.g., depression, anxiety, 
sleep, and pain). We also sought to determine how effects of treatment differed in subgroups 
based on ME/CFS disease severity, duration of symptoms, ME/CFS case definition used, 
demographic factors, comorbidities, and intervention characteristics (e.g., type of exercise, 
method of delivering CBT). 

As in the prior AHRQ report, exercise and CBT remained the most frequently studied 
interventions in adults with ME/CFS, with 33 new trials of these interventions added for this 
update. Like the prior report, we found some evidence that graded exercise and CBT are 
associated with improved fatigue and function versus inactive controls (wait list, usual care, 
usual specialist care, attention control, or placebo) at the end of the intervention, with more 
limited data indicating sustained benefits at post-intervention follow-up 2 to 12 months following 
completion of therapy. However, these findings must be interpreted with caution. In a number of 
pooled analyses, statistical heterogeneity was large and not fully explained in subgroup analyses 
based on the type of control, the scale used to measure fatigue or function, or the method for 
delivering CBT. Although an outlier trial56 of exercise that reported unusually strong results was 
identified, it was unclear why results of this trial differed from the others and statistical 
heterogeneity remained present when it was excluded. In addition, the magnitude of effects was 
relatively modest. For fatigue and function, pooled SMD’s ranged from -0.55 to -0.76, or within 
the “moderate” range (0.50 to 0.80).35 However, mean differences based on the original scales 
were 2 to 3 points in trials that used the 11-item 0 to 33 Chalder fatigue scale, 3 to 4 points in 
trials that used the 11-item 0 to 11 Chalder fatigue scale, and 5 to 6 points on the 0 to 100 SF-36 
physical function subscale. Therefore, observed effects ranged from below to slightly above 
proposed thresholds for minimum clinically important differences (2.3 points on the 11-item 0 to 
11 Chalder scale and 10 points on the SF-36 physical function subscale). In addition, minimum 
clinically important differences are not well-established in patients with ME/CFS. For exercise, 
effects on fatigue and function were attenuated and below the “moderate’ threshold when the 
outlier trial described above was excluded (SMD’s 0.32 to 0.35). The applicability of results to 
patients with more severe ME/CFS symptoms also remains unclear. At baseline, mean scores on 
the SF-36 physical function subscale ranged from ~30 to ~60, with most trials reporting scores in 
the 40 to 50 range. Whether similar effects would occur in patients with more severe functional 
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limitations and symptoms due to ME/CFS is unknown. The applicability of findings to patients 
with severe post-exertional malaise is also uncertain. Only one exercise trial required patients to 
have post-exertional fatigue or malaise at baseline, but it did not report the proportion of patients 
with post-exertional malaise;52 the other trials did not report the baseline prevalence or severity 
of post-exertional fatigue or malaise. Similarly, the applicability of findings to patients diagnosed 
using more recent, specific ME/CFS case definitions (including those requiring presence of post-
exertional malaise) is uncertain. Although we found similar results for exercise and CBT 
regardless of the ME/CFS case definition used, subgroup analyses were limited by small 
numbers of trials. In addition, the most commonly used case definition in the exercise trials was 
the Oxford case definition, in which has been shown to result in a substantially higher prevalence 
of ME/CFS than case definitions that require presence of post-exertional malaise. This could 
have resulted in potential misclassification (overdiagnosis) of patients with non-ME/CFS 
fatiguing conditions. There were also methodological limitations in the trials. It was not possible 
to blind patients and care providers to the exercise and CBT interventions, potentially resulting 
in bias related to delivery of interventions, expectations of treatment, provider enthusiasm for 
different treatments, and assessment of outcomes.127 The inability to blind is of particular 
concern for subjective outcomes such as fatigue and function. Most trials also had other 
methodological limitations, including unclear randomization or allocation concealment methods 
and high attrition. There were also challenges related to interpretation of outcomes, including 
lack of validation of outcome measures in patients with ME/CFS (including ceiling and floor 
effects) and poor standardization in selection and reporting of outcomes. For example, post-
exertional malaise was not reported in most trials; when reported it was not defined well and may 
not have adequately distinguished post-exertional malaise from post-exertional fatigue.128 
Because of these issues, the strength of evidence for exercise therapy and CBT versus inactive 
therapies was rated low, even though the literature for these treatments represented the most 
robust bodies of evidence on treatments for ME/CFS.  

There were other challenges in interpreting our findings. Exercise and CBT were also 
associated with increased likelihood of improvement in fatigue, function, and recovery, based on 
differences in the proportion of patients meeting a defined threshold. Such dichotomous 
outcomes can be more informative than continuous outcomes based on average improvements, 
because they indicate the proportion of patients who experience clinically meaningful benefits. 
However, few trials reported dichotomous outcomes, the thresholds used to define dichotomous 
outcomes varied, and findings were largely driven by the largest trial, PACE. The PACE trial has 
been criticized because of protocol modifications involving the definitions used for dichotomous 
outcomes, including the primary outcome of overall efficacy (a composite of fatigue and 
function), recovery, and improvement in fatigue and function.66 These changes resulted in less 
stringent thresholds that were met by higher proportions of patients. The modified definition for 
recovery was of particular concern because it encompassed patients with significant symptoms; 
furthermore, some patients met the criteria for recovery at the time of study entry, contradicting 
the concept of recovery. However, findings were similar in sensitivity analyses that utilized data 
based on the original PACE protocol definitions for these outcomes.40 The PACE trial has also 
been critiqued for other issues, including perceived conflicts of interest, failure to comply with 
requests with data sharing requests, and methodological limitations. However, a review of PACE 
by the UK Health Research Authority found that protocol modifications were reported 
appropriately, that there was no evidence that outcomes were changed to favor certain outcomes, 
that conflicts of interests were reported and handled appropriately, that requests for data were 
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handled responsibly, and that PACE had appropriate oversight without indication that it was a 
poorly conducted trial.129 

Exercise and CBT were also associated with small beneficial effects on depression and 
anxiety versus inactive therapies (differences 1.2 to 2.4 points on the 0 to 21 HADS depression 
or anxiety scales; proposed minimum clinically important difference 1.7) and sleep. Data on 
effects on the 6-minute walk test were limited but indicated small but statistically significant for 
exercise versus inactive controls (mean difference 31 minutes), but not CBT. Data on harms 
were very limited, mostly reported from the PACE and GETSET trials. There was no increase in 
risk of serious adverse events, withdrawal due to worsening, or physical function worsening, but 
some estimates were imprecise and harms were not well-reported. In the PACE trial, exercise 
and CBT were associated with decreased likelihood of post-exertional malaise versus usual 
specialist care.38 

Evidence on the comparative effectiveness of exercise or CBT versus other active therapies 
for ME/CFS was limited. There were no differences between exercise versus CBT in fatigue, 
function, or other outcomes, though findings were based on one or two trials (including PACE), 
with imprecise estimates. Data were also too limited for reliable comparisons of exercise or CBT 
versus other active therapies (relaxation, cognitive therapy, adaptive therapy, medications), 
though the PACE trial38 generally found that adaptive pacing generally performed worse than 
either exercise or CBT. 

For adolescents with ME/CFS, evidence on the effectiveness of treatments mostly focused on 
CBT. Evidence found CBT with a family focus or parental involvements associated with 
decreased fatigue severity versus inactive controls, though there was heterogeneity in the 
magnitude of effects, which ranged from small to large. Although estimates also favored CBT 
for severity of functional impairment and school attendance, the differences were not statistically 
significant. All estimates were based on a small number of trials (three) and statistical 
heterogeneity was very high. No trial evaluated the effectiveness of exercise in adolescents. One 
new trial found an osteopathy, life coaching, and neurolinguistic programming intervention 
(“Lightning Process”) associated with improved function versus usual specialist care, with no 
statistically significant effects on fatigue, anxiety, depression, or quality of life.89 This trial 
involves an intensive but brief intervention with limited follow-up sessions; additional research 
is needed to reproduce and verify these findings. 

Regarding medications for ME/CFS, a new placebo-controlled trial of rituximab, a 
monoclonal antibody against the CD20 protein with immunomodulatory effects, failed to 
confirm positive results of an earlier pilot trial, showing no statistically significant effects on 
fatigue, function, or other clinical outcomes.94,95 Small, more recent trials of anakinra,106 
duloxetine,110 mirtazapine,75 clonidine, and methylphenidate109 in patients with ME/CFS also 
found no beneficial effects on fatigue, function or other clinical outcomes. The only trial of a 
medication in adolescents with ME/CFS found IgG associated with improvement in function 
after 3 months versus placebo, but not at other measurement time points.107 Two trials of adults 
found no differences between IgG versus placebo in fatigue, function, or other clinical 
outcomes.104,105 There was no new evidence on rintatolimod, which is not approved by the FDA 
for any indication. Rintatolimod was reviewed by the FDA in 2012 and failed to receive 
approval. Two trials included in the prior report found some evidence of improved exercise 
tolerance with rintatolimod versus placebo, but improvements in overall function seen in an 
initial, smaller trial were not replicated in a subsequent, larger trial.100,101 Rintatolimod was 
associated with infusion-related headaches and flu-like symptoms in one trial. No new trial of 
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rintatolimod has been published since 2012. A small trial of patients with suspected viral onset of 
ME/CFS found no statistically significant differences between valganciclovir versus placebo in 
the MFI-20 total fatigue, CDC symptom inventory scores, sleep quality, or depression, though 
valganciclovir was associated with improved self-reported cognitive functioning and severity of 
mental fatigue.98 Antidepressants did not significantly improve depressive symptoms in those 
without MDD at baseline, and improvements did not meet clinically important differences in one 
study that enrolled patients with MDD. The evidence on other medications for ME/CFS was 
sparse and did not indicate benefits. 

Evidence on the effectiveness of other therapies was limited. Limited evidence indicated that 
Qigong was associated with beneficial effects on fatigue and function; evidence on other 
complementary and alternative approaches, dietary supplements, and dietary interventions was 
limited but did not indicate beneficial effects. One trial of home orthostatic training found 
orthostatic training associated with a decrease in blood pressure drop with standing versus sham 
training, but did not measure effects on orthostatic symptoms.130 

Our findings are generally consistent with a recent systematic review on exercise therapy for 
ME/CFS that concluded that exercise probably has a positive effect on fatigue in adults 
compared to usual care or passive therapies, but noted uncertain applicability to patients 
diagnosed with case definitions other than the Oxford and Fukuda criteria.131 This review also 
found that there was limited evidence on exercise versus other active therapies, limiting its 
ability to determine comparative effectiveness. With regard to the use of medications for 
ME/CFS, our findings are consistent with a recent systematic review that found limited evidence 
on medications for ME/CFS, which was insufficient to draw conclusions.132 An older systematic 
review found CBT associated with small improvement versus usual care, but was conducted in 
2008, prior to the publication of PACE and other trials of CBT.133 

Evidence to determine the degree to which patient characteristics predict treatment effects 
was limited. The PACE trial, which enrolled patients using the Oxford case definition, found no 
interaction between whether patients met alternative case definitions (2003 Reeves, 1994 
London)92 or presented with a primary depressive or anxiety disorder and estimates of 
effectiveness. Evidence on the interaction between severity of baseline functional impairment 
and effects of exercise or CBT was limited and inconsistent, with some trials finding worse 
baseline function associated with greater response to therapy and others finding worse baseline 
function associated with worse response. Three trials found no interaction between baseline 
depression and effects of exercise or CBT. 

The prevalence of non-ME/CFS conditions in patients presenting with fatigue is high, though 
estimates appeared to vary depending on the setting. In addition, the reliability of methods used 
to diagnose or exclude ME/CFS was uncertain. In a systematic review of patients who sought 
care for fatigue or tiredness in primary care settings, the most common non-ME/CFS conditions 
were depression (18.5%), anemia (2.8%), malignancy (0.6%), and serious somatic diseases 
(including diabetes, anemia, hypothyroidism, and malignancy, 4.3%).45 In specialty settings of 
patients referred for evaluation of possible ME/CFS, the most common non-ME/CFS conditions 
were psychological (15% to 51%) and sleep disorders (6% to 30%). A variety of other non-
ME/CFS conditions were reported in both primary care and specialty settings, highlighting the 
importance of the clinical and diagnostic evaluation of patients with fatigue. 
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Table 22. Summary of evidence 

Intervention Outcomes 

Number of 
RCTs 
(number 
of 
subjects) Directness Precision 

Study 
limitations Consistency Findings (95% CI) 

Strength of 
Evidence 

Exercise vs. 
inactive 
therapies 
(adults) 

Fatigue, end of 
intervention 

6 (1034) Direct Precise Moderate Inconsistent SMD –0.55 (-0.91 to -0.19); SMD -
0.32 (-0.52 to -0.12) without outlier 
trial 

Low 

 Fatigue, post-
intervention 

3 (625) Direct Precise Moderate Inconsistent SMD -0.76 (-1.48 to -0.05); SMD -
0.35 (-0.58 to -0.12) without outlier 
trial 

Low 

 Fatigue improvement 1 (305) Direct Precise Moderate Unable to 
assess 

RR 1.23 (1.07 to 1.42) Low 

 SF-36 physical 
function (0 to 100), 
end of intervention 

5 (965) Direct Precise Moderate Inconsistent MD 11.73 (2.33 to 21.14); MD 5.89 
(2.52 to 9.25) without outlier trial 

Low 

 SF-36 physical 
function (0 to 100), 
post-intervention 

3 (711) Direct Precise Moderate Inconsistent MD 17.07 (-2.02 to 36.16); MD 6.37 
(1.89 to 10.85) without outlier trial 

Low 

 Functional 
improvement 

3 (618) Direct Imprecise Moderate Inconsistent RR 2.48 (0.77 to 7.97); RR 1.41 
(1.15 to 1.74) without outlier trial 

Low 

 HADS depression (0 
to 21), end of 
intervention 

4 (688) Direct Precise Moderate Inconsistent MD -1.83 (-3.65 to -0.01); MD -0.97 
(-1.71 to -0.23) without outlier trial 

Low 

 HADS depression (0 
to 21), post-
intervention 

3 (699) Direct Imprecise Moderate Inconsistent MD -2.36 (-4.98 to 0.27) Low 

 HADS anxiety (0 to 
21), end of 
intervention 

3 (620) Direct Precise Moderate Consistent MD -1.59 (-2.41 to -0.77); MD -1.31 
(-2.12 to -0.51) without outlier trial 

Low 

 HADS anxiety (0 to 
21), post-intervention 

3 (697) Direct Precise Moderate Inconsistent MD -1.07 (-2.64 to 0.49); MD -0.38 (-
1.52 to 0.76) without outlier trial 

Low 

 Sleep, end of 
intervention 

2 (420) Direct Precise Moderate Consistent SMD -0.35 (-0.56 to -0.13); SMD -
0.31 (-0.57 to -0.05) without outlier 
trial 

Low 

 Sleep, post-
intervention 

3 (700) Direct Precise Moderate Inconsistent SMD -0.39 (-0.71 to -0.07); SMD -
0.26 (-0.56 to 0.03) without outlier 
trial 

Low 

 Recovery 3 (536) Direct Precise Moderate Consistent RR 2.73 (1.65 to 4.52) Low 
 Serious adverse 

events 
2 (518) Direct Imprecise Moderate Consistent RR 1.59 (0.69 to 3.66) Low 
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Intervention Outcomes 

Number of 
RCTs 
(number 
of 
subjects) Directness Precision 

Study 
limitations Consistency Findings (95% CI) 

Strength of 
Evidence 

 Withdrawal due to 
worsening 

1 (320) Direct Imprecise Moderate Unable to 
assess 

RR 2.00 (0.18 to 21.84) Low 

 Physical function 
worsening 

2 (518) Direct Imprecise Moderate Consistent RR 0.83 (0.52 to 1.34) Low 

 Post-exertional 
malaise 

1 (320) Direct Precise Moderate Unable to 
assess 

RR 0.70 (0.57 to 0.87) Low 

CBT vs. inactive 
therapies 
(adults) 

Fatigue, end of 
intervention 

7 (1129) Direct Precise Moderate Inconsistent SMD -0.61 (-0.83 to -0.40) Low 

 Fatigue, post-
intervention 

3 (489) Direct Precise Moderate Inconsistent SMD -0.57 (-0.89 to -0.25) Low 

 Fatigue improvement 4 (784) Direct Precise Moderate Inconsistent RR 3.00 (0.95 to 9.49) Low 
 SF-36 physical 

function (0 to 100), 
end of intervention 

5 (1024) Direct Precise Moderate Consistent MD 6.58 (3.76 to 9.39) Low 

 Function, post-
intervention 

3 (489) Direct Precise Moderate Inconsistent SMD 0.37 (0.08 to 0.66) Low 

 Functional 
improvement 

3 (488) Direct Imprecise Moderate Inconsistent RR 1.06 (0.83 to 1.35) Low 

 Depression, end of 
intervention 

5 (660) Direct Precise Moderate Inconsistent SMD -0.26 (-0.49 to -0.03) Low 

 HADS depression (0 
to 21), post-
intervention 

3 (483) Direct Precise Moderate Consistent MD -1.24 (-2.01 to -0.47) Low 

 HADS anxiety (0 to 
21), post-intervention 

3 (481) Direct Precise Moderate Consistent MD -1.22 (-1.94 to -0.49) Low 

 Jenkins Sleep 
Questionnaire (0 to 
20), post-intervention 

1 (292) Direct Precise Moderate Unable to 
assess 

MD -1.20 (-2.19 to -0.21) Low 

 Recovery 3 (564) Direct Precise Moderate Consistent RR 2.54 (1.53 to 4.22) Low 
 Serious adverse 

events 
1 (321) Direct Imprecise Moderate Unable to 

assess 
RR 0.99 (0.36 to 2.77) Low 

 Withdrawal due to 
worsening 

1 (321) Direct Imprecise Moderate Unable to 
assess 

RR 0.33 (0.01 to 8.07) Low 

 Physical function 
worsening 

1 (321) Direct Imprecise Moderate Unable to 
assess 

RR 0.83 (0.26 to 2.66) Low 

 Post-exertional 
malaise 

1 (321) Direct Precise Moderate Unable to 
assess 

RR 0.78 (0.64 to 0.95) Low 
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Intervention Outcomes 

Number of 
RCTs 
(number 
of 
subjects) Directness Precision 

Study 
limitations Consistency Findings (95% CI) 

Strength of 
Evidence 

CBT vs. inactive 
therapies 
(adolescents) 

Fatigue, end of 
intervention 

3 (263) Direct Precise Moderate Inconsistent SMD -0.84 (-1.52 to -0.15) Low 

 11-item Chalder 
fatigue scale (0 to 
33), post-intervention 

1 (63) Direct Imprecise Moderate Unable to 
assess 

MD -1.9 (-5.3 to 1.5) Low 

 Fatigue improvement 
(dichotomous) 

2 (200) Direct Imprecise Moderate Consistent RR 3.13 (2.18 to 4.49) Low 

 Function, end of 
intervention 

3 (263) Direct  Imprecise Moderate Inconsistent SMD 0.49 (-0.34 to 1.32) Low 

 SF-36 physical 
function (0 to 100), 
post-intervention 

1 (63) Direct  Imprecise Moderate Unable to 
assess 

MD 6.1 (-9.2 to 21.4) Low 

 Functional 
improvement 

2 (200) Direct Imprecise Moderate Consistent RR 3.35 (2.25 to 4.99) Low 

 School attendance 3 (251) Direct Imprecise Moderate Inconsistent RR 1.96 (0.57 to 6.79) Low 
 Overall improvement 3 (256) Direct  Imprecise Moderate Inconsistent RR 1.66 (0.67 to 4.10) Low 
 Recovery 1 (131) Direct Precise Moderate Unable to 

assess 
RR 3.82 (2.31 to 6.31) Low 

Exercise vs. CBT 
(adult) 

Fatigue, function, 
depression, anxiety, 
sleep, pain, recovery, 
fatigue improvement, 
functional 
improvement, serious 
adverse events, 
withdrawal due to 
worsening, physical 
function worsening, 
post-exertional 
malaise 

1 to 2 (58 
to 360) 

Direct  Imprecise for 
most 
outcomes 

Moderate Varies Overall no differences between 
exercise vs. CBT in various 
outcomes 

Low 



Management of ME/CFS: A Systematic Review 
Pacific Northwest Evidence-based Practice Center            158 

Intervention Outcomes 

Number of 
RCTs 
(number 
of 
subjects) Directness Precision 

Study 
limitations Consistency Findings (95% CI) 

Strength of 
Evidence 

Exercise vs. 
other active 
therapies 
(relaxation, 
adaptive pacing, 
biofeedback, 
fluoxetine) 
(adults) 

Fatigue, function, 
depression, anxiety, 
sleep, pain, recovery, 
fatigue improvement, 
functional 
improvement, serious 
adverse events, 
withdrawal due to 
worsening, physical 
function worsening, 
post-exertional 
malaise 

1 to 2 (24 
to 305) 

Direct  Imprecise for 
most 
outcomes 

Moderate Varies Overall no differences between 
exercise vs. active therapies; 1 trial 
found exercise associated with better 
outcomes versus adaptive pacing; 1 
trial found exercise associated with 
lower likelihood of function 
worsening versus adaptive pacing 

Low (adaptive 
pacing, 
relaxation) to 
insufficient 
(biofeedback, 
fluoxetine) 

CBT vs. other 
active therapies 
(relaxation, 
cognitive 
therapy, 
adaptive pacing, 
mirtazapine) 

Fatigue, function, 
depression, anxiety, 
sleep, pain, recovery, 
fatigue improvement, 
functional 
improvement, serious 
adverse events, 
withdrawal due to 
worsening, physical 
function worsening, 
post-exertional 
malaise 

1 to 2 (57 
to 320) 

Direct  Imprecise for 
most 
outcomes 

Moderate Varies Overall no differences between CBT 
vs. other active therapies; 1 trial 
found CBT associated with better 
outcomes versus adaptive pacing 

Low (adaptive 
pacing, 
relaxation) to 
insufficient 
(cognitive 
therapy, 
mirtazapine) 

Illness 
management 
and peer 
counseling vs. 
wait list (adults) 

Fatigue, quality of life, 
function 

1 (47) Direct Imprecise Moderate Unable to 
assess 

Overall no differences in outcomes Low 

Mindfulness-
based cognitive 
therapy vs. 
usual care or 
wait list (adults) 

Fatigue, function, 
depression, anxiety 

2 (53) Direct Imprecise High Consistent Overall no statistically significant 
differences 

Insufficient 

Self-
management 
versus usual 
care (adults) 

Fatigue, function, 
depression, anxiety 

2 (249) Direct Imprecise for 
most 
outcomes 

Moderate Inconsistent Inconsistent effects in two trials Insufficient 
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Intervention Outcomes 

Number of 
RCTs 
(number 
of 
subjects) Directness Precision 

Study 
limitations Consistency Findings (95% CI) 

Strength of 
Evidence 

Osteopathy, life 
coaching, and 
neurolinguistic 
programming 
versus usual 
specialist care 

Fatigue, function, 
pain, anxiety, 
depression, quality of 
life, school 
attendance 

1 (81) Direct Imprecise for 
most 
outcomes 

Moderate Unable to 
assess 

Intervention associated with 
improved function, but no differences 
in fatigue, pain, anxiety, depression, 
or quality of life. School attendance 
improved at 12 months but not at 6 
months. 

Low 

Home 
orthostatic 
training vs. 
sham training 

Fatigue, blood 
pressure drop on 
standing 

1 (27) Direct Imprecise for 
fatigue 

Moderate Unable to 
assess 

No difference in fatigue; orthostatic 
training associated with reduction in 
blood pressure drop with standing 

Low 

Acclydine vs. 
placebo 

Function, fatigue, 
physical activity 
(actometer) 

1 (57) Direct Imprecise High Unable to 
assess 

No effect Insufficient 

Anakinra vs. 
placebo 

Fatigue, function 1 (50) Direct  Imprecise Low Unable to 
assess 

No difference in fatigue or function Insufficient 

Alfa-2a 
interferon vs. 
placebo 

Quality of life  1 (26) Direct  
 

Imprecise 
 

High 
 

Unable to 
assess 
 

No difference in quality of life 
 

Insufficient 

Clonidine vs. 
placebo 

Fatigue, function 1 (120) Direct  Imprecise Moderate Unable to 
assess 

No difference in fatigue or function Low 

Duloxetine vs. 
placebo 

Fatigue, function 1 (57) Direct  Imprecise Moderate Unable to 
assess 

No difference in fatigue or function Insufficient 

Fluoxetine vs. 
placebo 

Fatigue, function 2 (166) Direct Imprecise Medium Consistent No difference in fatigue or function Low 

Galantamine vs. 
placebo 

Fatigue 1 (423) Direct  Imprecise Medium Unable to 
assess 

No difference in fatigue or quality of 
life 

Insufficient 

Hydrocortisone 
vs. placebo 

Fatigue, function 1 (80) Direct  Imprecise Medium Unable to 
assess 

No difference in fatigue or function Insufficient 

Immunoglobulin 
G vs. placebo in 
Adults 

Function, quality of 
life 

2 (127) Direct  Imprecise Medium Consistent No difference in function or quality of 
life 

Low 

Immunoglobulin 
G vs. placebo in 
adolescents 

Function 1 (70) Direct 
 

Imprecise 
 

Moderate 
 

Unable to 
assess 
 

No difference in function at end of 
treatment, but IgG associated with 
improved function at 3-month post-
intervention follow-up 
 

Insufficient 
 

Methylphenidate 
vs. placebo 

Function 1 (128) Direct Imprecise Moderate Unable to 
assess 

No difference in function Low 
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Intervention Outcomes 

Number of 
RCTs 
(number 
of 
subjects) Directness Precision 

Study 
limitations Consistency Findings (95% CI) 

Strength of 
Evidence 

Mirtazapine vs. 
placebo 
 

Fatigue 1 (49) Direct 
 

Imprecise 
 

Medium 
 

Unable to 
assess 
 

No difference in fatigue 
 

Insufficient 

Rintatolimod vs. 
placebo 

Function, exercise 
work capacity 

2 (316) Direct  Imprecise Medium Consistent Rintatolimod associated with 
improved function and measures of 
exercise capacity 

Low 

Rituximab vs. 
placebo 

Fatigue 2 (181) Direct 
 

Imprecise 
 

Medium Consistent 
(fatigue); 
inconsistent 
(function) 

No difference in fatigue; inconsistent 
effects on function, with no effect in 
larger trial 

Low 

Valganciclovir 
vs. placebo 

Fatigue, function 1 (30) Direct  Imprecise Medium Unable to 
assess 

No difference in function, fatigue 
improved 

Insufficient 

Dietary 
interventions, 
herbal 
supplements, 
homeopathy vs. 
placebo, usual 
diet, or another 
dietary/herbal 
intervention 

Fatigue, function, 
depression, anxiety, 
sleep, pain, recovery, 
fatigue improvement, 
functional 
improvement  

9 (each 
evaluated 
a different 
interventio
n, n ranged 
from 14 to 
268) 

Direct Imprecise High Inconsistent Evidence insufficient due to 
imprecision and study limitations, 
with results based on a single study 
for specific interventions 

Insufficient 

Qigong vs. wait 
list or usual care 

Fatigue, depression, 
function 

2 (165) Direct Precise Medium Consistent 
(fatigue); 
inconsistent 
(depression); 
unable to 
assess 
(function) 

Qigong associated with decreased 
fatigue severity (2 studies); 
inconsistent effects on depression (1 
study); no difference in function (1 
study) 

Low for 
fatigue; 
insufficient for 
depression 
and function 

Abdominal tuina 
vs. acupuncture, 
yoga + 
pharmacotherap
y vs. 
pharmacotherap
y, distant 
healing vs. no 
treatment 

Fatigue, function, 
depression, anxiety, 
sleep, pain, recovery, 
fatigue improvement, 
functional 
improvement 

3 RCTs 
(each 
evaluated 
a different 
interventio
n, n ranged 
from 28 to 
409) 

Direct Imprecise High Inconsistent Evidence insufficient due to 
imprecision and study limitations, 
with results based on a single study 
for each intervention 

Insufficient 

Abbreviations: CBT = cognitive behavioral therapy; CI = confidence interval; HADS = Hospital Anxiety and Depression Scale; MD = mean difference; RCT = randomized 
controlled trial; RR = relative risk; SF-36 = 36-item Short Form Health Survey; SMD = standardized mean difference; SOE = strength of evidence 



Management of ME/CFS: A Systematic Review 
Pacific Northwest Evidence-based Practice Center       161 

Limitations 
We note that this systematic review has important limitations. These are related to the quality 

of the clinical trials as well as in methods used to conduct the review. 

Study and Clinical Trial Limitations 
Lack of blinded outcome assessment. It is not possible to blind patients or healthcare 

providers to nonpharmacological interventions such as exercise or CBT, potentially resulting in 
performance bias or differences in effects based on patient expectations of benefits. Although 
outcome assessors can generally be blinded even when patients and care providers cannot, most 
trials did not report blinded outcomes assessment, which could have resulted in bias in 
measurement or analysis of outcomes.  

Failure to describe randomization, attrition, and lack of power. Trials often did not describe 
randomization or allocation concealment methods and experienced high attrition. Most studies 
were small and many were underpowered to detect significant differences. The largest trial, 
PACE, incorporated a number of protocol modifications in measurement and definitions of 
outcomes.  

Lack of standardized outcome measures. The variety of outcomes and methods used to 
measure them limited our ability to compare results across studies except in meta-analyses, 
where SMD’s (a unitless measures) were calculated. However, interpretation of SMD’s can be a 
challenge because the numerator is based on the difference between groups on an outcome 
measure and the denominator is based on the precision of the estimates, using the pooled 
standard deviation. This means that trials that report same average difference in fatigue or 
function but are more precise (e.g., due to larger sample sizes) will have larger SMD’s. 
Therefore, we also calculated pooled estimates based on the original scales used to calculate 
pooled SMD’s. In some cases, the magnitude of the differences on the original scales were below 
proposed minimum clinically important difference thresholds when the SMD was within the 
“moderate” range.  

Lack of uniform ME/CFS case definition. Many trials used the earlier Oxford case 
definition, which includes patients with 6 months of unexplained fatigue with physical and 
mental impairment, but does not require other specific features commonly present in ME/CFS, 
such as post-exertional malaise. Using this case definition may classify more patients with 
ME/CFS compared with more current case definitions, potentially resulting in misclassification 
and misleading results.  

Inadequate number of trials. Most interventions and comparisons were evaluated in small 
numbers of trials and estimates were frequently imprecise. As a result, meta-analysis was 
restricted to the most frequently evaluated interventions, exercise and CBT.,.  

Applicability limitations. There were few trials of ME/CFS treatment in adolescents; most of 
the available trials in this age group addressed CBT. Severely affected ME/CFS patients were 
under-represented. The trials often failed to report important patient characteristics (such as 
prevalence of post-exertional malaise) and few trials evaluated the effects of important patient 
characteristics such as age, duration of symptoms, or severity of symptoms on outcomes. 

 Inadequate data on harms. Harms of therapy were poorly reported in most trials.  
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Limitations in Methods Used to Conduct review 
Challenges with high statistical heterogeneity. A number of analyses were characterized by 

high statistical heterogeneity. To address this,  we utilized random effects models and conducted 
sensitivity and stratified analyses. However, sensitivity and stratified analyses were limited by 
small numbers of trials and imprecision, and statistical heterogeneity remained present despite 
stratification. 

Inability to pool results across active comparators. For meta-analyses of exercise or CBT 
versus other active therapies, we did not pool results across active comparators, given differences 
in mechanisms of action and potential therapeutic effects. Therefore, findings for each of these 
comparisons were based on small numbers (one or two) trials.  

Pooled analyses across inactive therapies. We pooled analyses across different “inactive” 
therapies (placebo, wait list, usual care, attention control) and then stratified analyses by the type 
of inactive therapy because each could potentially impact treatment estimates. , The findings in 
the stratified analyses were generally consistent and similar across the variety of inactive therapy 
controls but the small number of trials precludes strong conclusions regarding the impact of type 
of inactive therapy on findings.  

Restricted inclusion to English language articles.  
Potential under-analysis of small sample effects. We did not perform graphical or statistical 

tests for small sample effects, a potential marker for publication bias, due to the small numbers 
of trials. 

 
Future Research 

Research is needed to clarify, further quantify, and understand the effectiveness of exercise, 
CBT, and other treatments for ME/CFS in patients diagnosed using more specific ME/CFS case 
definitions that are used in clinical settings and include standardized methods of application. 
Future research should address the limitations identified above, with improvements in 
methodological design and conduct that will reduce the risk of bias and improve the strength of 
the evidence.  

Study populations should be more well-defined and reported, specifically characteristics that 
are important in understanding the effects of treatments for ME/CFS. Use of common data 
elements (CDE) to characterize important illness characteristics in standardized ways will help 
study interpretation.134 Trials should be designed and adequately powered to evaluate subgroup 
effects based on the severity of symptoms, duration of symptoms, type of onset, demographic 
factors, biomarkers, and presence of post-exertional malaise and other key symptoms. Studies of 
adolescents are needed, and additional studies are needed to corroborate the findings for 
interventions with potential for benefit.  

The development of standardized, clinically relevant criteria to define recovery, improvement 
in fatigue, improvement in function, and other dichotomous outcomes is needed, and such 
outcomes should be measured in future trials. Measurement of more objective measures of 
function (e.g., activity trackers or the 6-minute walk test) could help interpret effects based on 
scales of fatigue or function. Outcomes should be both measured and reported more consistently 
across studies, with standardized definitions for outcomes such as “improvement,” “worsening,” 
and “recovery.” Trials should be designed to rigorously assess harms including worsening in 
function and post-exertional malaise. Research is needed to determine effects of treatments on 
specific symptoms and conditions associated with ME/CFS, such as cognitive difficulties, 
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autonomic dysfunction, gastrointestinal disturbance, pain, orthostatic intolerance, and multiple 
chemical sensitivity.  

For interventions which cannot be blinded, expertise-based trial designs may help reduce bias 
related to provider preferences and enthusiasm regarding the treatment evaluated.135 In this 
design, instead of having the same providers deliver all of the interventions in a trial, patients are 
randomized to clinicians with expertise in intervention A or clinicians with expertise in 
intervention B. However, the expertise-based design does not address potential biases related to 
patient expectations and preferences regarding treatment.  

Future trials should assess patient expectations and preferences regarding treatments and 
determine effects on treatment outcomes. Research is also needed to understand benefits and 
harms of ME/CFS diagnosis versus non-diagnosis, optimal sequencing and combinations of 
treatments. 

Conclusions 
Evidence on effective treatments for ME/CFS remains limited. The strength of evidence 

supporting the use of graded exercise and CBT was small to moderate, with inadequate 
evaluation in patients diagnosed with more current case definitions, limited reporting of harms, 
and inadequate evaluation in severely affected patients. Methodological and other limitations 
(imprecision, inconsistency, uncertain generalizability) precluded strong conclusions. Other 
therapies were not shown to be effective or require additional evidence to determine 
effectiveness. Guidance for design and conduct of much needed larger clinical trials is provided.  
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Abbreviations and Acronyms  
Abbreviation Definition 
ACT anaerobic activity therapy 
ADL activities of daily living 
AHRQ Agency for Healthcare Research and Quality 
AMD adjusted mean difference 
ANOVA analysis of variance 
AP anteroposterior 
APT adaptive pacing therapy 
ARD adjusted risk difference 
BDI Beck Depression Inventory 
BMI body mass index 
BPI Brief Pain Inventory 
CBT cognitive behavioral therapy 
CDC Centers for Disease Control and Prevention 
CDs compact discs 
CFS chronic fatigue syndrome 
CGI Clinical Global Impression of Change 
CGS-S Clinical Global Impression Severity Score 
CHQ-CF child health questionnaire-child form 
CI confidence interval 
CIBEROBN Ventro de Investagacion Biomedica en Red de Fisiopatologia de la Obesidad y Nutricion 
CNS central nervous system 
COG cognitive therapy 
COPD Chronic Obstructive Pulmonary Disease 
Ctr Counter 
DF degrees of freedom 
DSM-III-R Diagnostic Statistical Manual third edition revised 
DSM-IV Diagnostic Statistical Manual IV 
EPC Evidence-based Practice Center 
ESS Epworth Sleepiness Scale 
FDA U.S. Food and Drug Administration 
FINE Fatigue Intervention by Nurses Evaluation 
FIQ Fibromyalgia Impact Questionnaire 
FITNET fatigue in teenagers on the internet 
FSM fatigue self-management 
FSM:ACT fatigue self-management with web diaries and actigraphs 
FSM:CTR fatigue self-management with paper diaries and step counters 
GAA guadidinoacetic acid 
GES guided graded exercise self-help 
GET graded exercise therapy 
GETSET guided graded exercise self-help plus specialist medical care versus specialist medical care alone 

for chronic fatigue syndrome 
GHQ general health questionnaire 
HADS Hospital Anxiety and Depression Scale 
HADS-A Hospital Anxiety and Depression Scale-anxiety 
HADS-D Hospital Anxiety and Depression Scale-depression 
HAM-D Hamilton Depression Rating Scale 
HHV-6 human herpes virus-6  
HRSD Hamilton Rating Scale 
HTA Health Technology Assessment 
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iCBT internet-based cognitive-behavioral therapy 
ICD-10 International Statistical Classification of Diseases and Related Health Problems-10th revision 
IGF1 insulin-like growth factor-1 
IGFBP3 insulin like growth factor binding protein 3 
IgG immunoglobulin G 
IOM Institute of Medicine 
IQR interquartile range 
ITT intention to treat 
IV Instrumental variable 
IV intravenous 
KFSS Krupp Fatigue Severity Scale 
KPS Karnofsky Performance Scale 
KSQ Karolinska Sleep Questionnaire 
MBCT mindfulness-based cognitive therapy 
MCT multi convergent therapy 
MD mean difference 
MDD major depressive disorder 
ME myalgic encephalomyelitis 
MFI-20 Multidimensional Fatigue Inventory 20-item 
M-H Mantel-Haenszel test 
MOS Medical Outcome Study 
MOS-SF Medical Outcome Study – Short Form 
MRI magnetic resonance imaging 
NAFKAM Norway’s National Research Center in Complementary and Alternative Medicine 
NH&MRC National Health and Medical Research Council 
NHS National Health Service 
NIAID National Institute of Allergy and Infectious Diseases 
NICE National Institute for Health and Care Excellence 
NIH National Institute of Health 
NNT number needed to treat 
NR not reported 
NS not significant 
NSAID nonsteroidal anti-inflammatory drug 
OR odds ratio 
PACE pacing, graded activity, cognitive behavior therapy; a randomized Evaluation 
PF physical function 
PHQ patient health questionnaire 
PICOTS populations, interventions, comparators, outcomes, timing, and setting/study design 
POMS profile of mood states 
QLI quality of life index 
QLS quality of life score 
QOL Quality of Life 
QOLI quality of life inventory 
QOL-SF quality of life short form 
RCT randomized controlled trial 
RR relative risk 
SAE serious adverse event 
SCL-90 symptom checklist 90 
SCL-90-R symptom checklist 90-revised 
SD standard deviation 
SE standard error 
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SEID systemic exertion intolerance disease 
SEM standard error of the mean 
SES standardized effect sizes 
SF-12 12-item Short Form Health Survey 
SF-36 36-item Short Form Health Survey 
SGR support the activities of research groups 
SIP-8 Sickness Impact Profile 8-item 
SMC specialist medical care 
SMD standardized mean difference 
SOE strength of evidence 
SSRI selective serotonin reuptake inhibitor 
Std standard 
VAS visual analogue scale 
WMD weighted mean difference 
ZonMW ZorgOnderzoek Nederland and Medische wetenschappen 
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Informants were not involved in the analysis of the evidence or the writing of the report. 
Therefore, in the end, study questions, design, methodological approaches, and/or conclusions do 
not necessarily represent the views of individual Key Informants. 
Key Informants were asked to disclose any financial conflicts of interest greater than $5,000 and 
any other relevant business or professional conflicts of interest. Because of their unique clinical 
or content expertise, individuals with potential conflicts may be retained.  
Key Informants: 
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