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Background: Myalgic encephalomyelitis (ME)/chronic fatigue
syndrome (CFS) is a debilitating multisystem condition affecting
more than 1 million adults in the United States.

Purpose: To determine benefits and harms of treatments for
adults with ME/CFS and identify future research needs.

Data Sources: MEDLINE, PsycINFO, and Cochrane databases
(January 1988 to September 2014); clinical trial registries; refer-
ence lists; and manufacturer information.

Study Selection: English-language randomized trials of the ef-
fectiveness and adverse effects of ME/CFS treatments.

Data Extraction: Data on participants, study design, analysis,
follow-up, and results were extracted and confirmed. Study qual-
ity was dual-rated by using prespecified criteria; discrepancies
were resolved through consensus.

Data Synthesis: Among 35 treatment trials enrolling partici-
pants primarily meeting the 1994 Centers for Disease Control
and Prevention and Oxford case definitions of CFS, the immune
modulator rintatolimod improved some measures of exercise
performance compared with placebo in 2 trials (low strength of
evidence). Trials of galantamine, hydrocortisone, IgG, valganci-

clovir, isoprinosine, fluoxetine, and various complementary med-
icines were inconclusive (insufficient evidence). Counseling ther-
apies and graded exercise therapy compared with no treatment,
relaxation, or support improved fatigue, function, global im-
provement, and work impairment in some trials; counseling ther-
apies also improved quality of life (low to moderate strength of
evidence). Harms were rarely reported across studies (insuffi-
cient evidence).

Limitation: Trials were heterogeneous and were limited by size,
number, duration, applicability, and methodological quality.

Conclusion: Trials of rintatolimod, counseling therapies, and
graded exercise therapy suggest benefit for some patients
meeting case definitions for CFS, whereas evidence for other
treatments and harms is insufficient. More definitive studies com-
paring participants meeting different case definitions, including
ME, and providing subgroup analysis are needed to fill research

gaps.
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yalgic encephalomyelitis (ME)/chronic fatigue

syndrome (CFS) is a debilitating multisystem con-
dition characterized by chronic and disabling fatigue
and several other symptoms, including pain, sleep dis-
turbance, neurologic and cognitive changes, motor im-
pairment, and altered immune and autonomic re-
sponses (1-3). Experts consider postexertional malaise
and memory or concentration problems to be critical
components (4-6), and several diagnostic criteria, in-
cluding those released by the Institute of Medicine in
2015, require the presence of postexertional malaise
(1,2, 7-9).

There is uncertainty regarding the cause of ME/
CFS, whether it is a pathologically discrete syndrome
(2, 4), whether ME should be considered a subset of
CFS or its own distinct disease (6), and whether symp-
toms are nonspecific and shared by other disease enti-
ties. Some propose that an inciting event initiates an
immune response that leads to immune and neuroen-
docrine dysregulation (10, 11). Viral causes have been
studied on the basis of the observation that most pa-
tients report a sudden onset of symptoms that were
preceded by a febrile illness with enlarged lymph
nodes. However, no specific virus or other infectious
agent has been identified, and not all patients experi-
ence a preceding febrile illness (10).
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The Centers for Disease Control and Prevention
(CDC) reported a 0.3% prevalence of ME/CFS in the
United States in 1997, corresponding to more than 1
million adults (12). Through use of different case defi-
nitions or different diagnostic methods, the rate may be
as high as 3.3% (13, 14).

Given the multitude of symptoms that patients with
ME/CFS experience, treatment approaches have been
broad, including immunologic, pharmacologic, and be-
havioral treatments and complementary and alternative
medicine. No medications for the treatment of ME/CFS
have been approved by the U.S Food and Drug Admin-
istration (FDA); however, many have been used without
review and approval (off-label), and some are not ap-
proved for any indication in the United States (for ex-
ample, isoprinosine and rintatolimod). In an FDA sur-
vey, patients with ME/CFS identified treatments that fell
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into 2 broad categories: those intended to treat the
cause of the disease and those targeting specific symp-
toms or perpetuating factors (15). Medications to treat
causes include immune modulators, antivirals, and
antibiotics. Interventions targeting symptoms include
medications to treat specific symptoms, such as pain,
fatigue, autonomic dysfunction, and sleep dysfunction,
and nondrug therapies, such as yoga, exercise tech-
niques, counseling, pacing strategies, and mental exer-
cises (15). In practice, the clinical management of pa-
tients varies widely, and many patients receive a
multifaceted approach to treatment.

This systematic review is part of a larger report to
inform a research agenda for the National Institutes of
Health (NIH) 2014 Pathways to Prevention Workshop,
an evidence-based methodology workshop (16). This
review evaluates and summarizes research on the ben-
efits and harms of medical and nonmedical treatments
for ME/CFS based on trials enrolling patients meeting
criteria for ME, CFS, or both and identifies limitations of
current studies and needs for future research in this
area.

METHODS

Key questions guiding this review were developed
in collaboration with the NIH ME/CFS Working Group
following a standard protocol, including input from key
informants and a technical expert panel, registration in
the PROSPERO database for systematic reviews (17),
and posting on an Agency for Healthcare Research and
Quality (AHRQ) public Web site. Key questions concern
the benefits and harms of therapeutic interventions for
adults with ME/CFS, how interventions vary by patient
subgroups, and characteristics of patients who respond
and do not respond to interventions. A technical report
details the methods and includes the analytic frame-
work, search strategies, and additional evidence tables
(16).

Data Sources and Searches

A research librarian searched the following elec-
tronic databases to identify relevant articles published
between January 1988 (year of first case definition) and
September 2014: MEDLINE (Ovid), PsycINFO, Co-
chrane Central Register of Controlled Trials, Cochrane
Database of Systematic Reviews, Database of Abstracts
of Reviews of Effects, and National Health Sciences Eco-
nomic Evaluation Database. Searches were supple-
mented by references identified from additional
sources, including trial registries, scientific information
packets from manufacturers, reference lists, and
experts.

Study Selection

We included English-language trials that enrolled
patients aged 18 years or older who met the criteria for
ME, CFS, or both according to at least 1 established
case definition. Included were randomized, controlled
trials of at least 12 weeks' duration that compared med-
ications, complementary and alternative medicine ap-
proaches, counseling and behavior therapies, and ex-
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ercise therapies with no treatment or other types of
treatment. For completeness, we separately summa-
rized additional trials of medications that were de-
signed for shorter durations of treatment. Treatment
outcomes were patient centered and included function,
fatigue, quality of life, involvement in daily activities,
and harms. We did not include studies of the results of
laboratory tests or studies focusing on individual symp-
toms, such as pain.

Two investigators independently evaluated each
study to determine inclusion eligibility. Disagreement
was resolved by consensus, with a third investigator
making the final decision as needed.

Data Extraction and Quality Assessment

From the included studies, one investigator ex-
tracted study details and a second investigator re-
viewed them for accuracy and completeness. Investiga-
tors rated the quality (risk of bias) of the individual
studies and strength of the body of evidence on the
basis of established criteria (18). The strength of evi-
dence consisted of 4 major categories—high, moder-
ate, low, or insufficient—according to the design, quan-
tity, size, and quality of studies; consistency across
studies; precision of estimates; and directness of effect.
A second investigator reviewed ratings, and disagree-
ments were resolved by consensus, with a third investi-
gator making the final decision as needed.

Data Synthesis

For most treatments, only single trials were avail-
able; data were synthesized qualitatively with attention
to such factors as patient characteristics and risk of bias.
For treatments with more than 2 trials, the appropriate-
ness of statistical meta-analysis was determined by con-
sidering internal validity of the studies and the hetero-
geneity among studies in design, patient population,
interventions, and outcomes. The combined effects
were estimated by using a random-effects model
based on the profile likelihood method (19). Combined
relative risks were calculated for binary outcomes. For
continuous outcomes, the combined weighted mean
differences were calculated by using the means and
SDs at follow-up from each intervention group. The chi-
square test based on the Q statistic and the /? statistic
(the proportion of variation in study estimates due to
heterogeneity) were used to assess heterogeneity in ef-
fects between studies, and sensitivity analyses explored
statistical heterogeneity when present. All quantitative
analyses were performed by using Stata/IC software,
version 13.0 (Stata Corp.).

Role of the Funding Source

The AHRQ funded the review, and a working group
convened by the NIH helped develop the review's
scope and key questions. Neither had a role in study
selection, quality assessment, or synthesis. The investi-
gators are solely responsible for the content.

RESULTS

Among the 6175 abstracts identified by searches,
35 treatment trials in 45 publications met inclusion cri-
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teria (Appendix Figure, available at www.annals.org).
These included 9 trials of medications (20-28), 7 of
complementary and alternative medicine (29-35), 14 of
counseling or behavioral therapies (8, 36-48), 7 of ex-
ercise (23, 48-54), and 4 comparing or combining dif-
ferent therapies (23, 40, 48, 53) (Appendix Table 1,
available at www.annals.org). Most trials met criteria for
fair quality (24 trials) or poor quality (5 trials). Trials en-
rolled predominantly middle-aged women from ME/
CFS specialty clinics; used CFS case definitions, primar-
ily the 1994 CDC (3) or Oxford criteria (56), to
determine participant eligibility; had small sample sizes
(27 trials had <100 participants); and were conducted
in the United States and Western Europe (16). Out-
comes varied across trials and included 20 unique mea-
sures as well as various Likert scales developed for in-
dividual studies. Even when trials used the same
outcome, measures and thresholds were often defined
differently, thereby limiting comparisons and statistical
meta-analysis. In general, harms were rarely reported.

Major limitations of trials included enrollment of
fewer than 20 participants in a study group (8, 20, 25,
28-30), dissimilar groups at baseline (31, 43, 50, 52),
high loss to follow-up (23, 26, 29, 37, 54), unclear or
lack of intention-to-treat analysis (8, 24, 27, 29, 34, 35,
39, 40, 42, 54), no reporting of between-group com-
parisons for key outcomes (27, 30, 32, 35), unclear ran-
domization process (8, 25, 30, 35, 36, 39, 40, 42, 45),
and inadequate blinding (8, 23, 25, 29, 32, 35-37, 39,
41, 44-46, 48, 50-52).

Medications

Nine placebo-controlled trials of medications eval-
uated the effectiveness of rintatolimod (21, 27), valgan-
ciclovir (28), galantamine (26), hydrocortisone (22), hy-
drocortisone plus fludrocortisone (24), 1gG (20),
isoprinosine (25), and fluoxetine (23). None of these
medications are FDA approved for CSF. Eight trials met
criteria for fair quality (20-24, 26-28) and 1 for poor
quality (25).

Benefits

Rintatolimod, an investigational intravenous im-
mune modulator and antiviral drug, improved mea-
sures of exercise performance compared with placebo
in 2 fair-quality trials (n = 324) enrolling severely dis-
abled adults (improved cardiopulmonary exercise test
tolerance, 36.5% versus 15.2%, P = 0.047; improved ex-
ercise duration, 10.3% versus 2.1%, P= 0.007; im-
proved exercise work, 11.8% versus 5.8%, P= 0.01)
(low strength of evidence) (21, 27). The clinical implica-
tions of these changes are unclear. One of these 2 trials
also reported improvement in measures of function (ac-
tivities of daily living and Karnofsky Performance Scale
score) (21), and the other indicated a reduction in use
of other medications to relieve CFS symptoms (27). At-
trition ranged from 9% to 19% and adherence, from
83% to 91%. In a small, underpowered trial of valgan-
ciclovir that enrolled 30 participants with elevated anti-
body titers who were suspected of having viral-onset
ME/CFS, fatigue was improved in the treatment group
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compared with the placebo group on the basis of 1
scale, but no statistically significant differences were
seen for other measures (28). These trials did not report
data for patient subgroups.

Trials of galantamine, hydrocortisone, 1gG, isopri-
nosine, and fluoxetine indicated no beneficial effects
but were limited by small numbers of participants. Ad-
ditional trials enrolling fewer than 30 participants and
with durations less than 12 weeks indicated no statisti-
cally significant differences compared with placebo for
acyclovir (57) and showed improved 36-item Short-
Form Survey (SF-36) scores for physical health and
function with rituximab (58).

Harms

Differences in total withdrawals, withdrawals due to
adverse events, and harms of medications were not re-
ported or did not statistically significantly differ be-
tween groups for most medications. Participants taking
rintatolimod reported flu-like symptoms, chills, vasodi-
latation, and dyspnea (27). Galantamine was associated
with higher rates of withdrawal and attrition than was
placebo, demonstrating a dose-dependent relation-
ship; the highest rates were seen at doses of 15 mg or
more per day (26). Overall, 90% of participants in the
galantamine trial reported harms, with depression, nau-
sea, and headache most common in both the treatment
and placebo groups; 2% experienced serious events,
although none was attributed to the study drug (26).

In the 2 corticosteroid trials, attrition rates were
10% (22) and 20% (24). Harms that significantly differed
between treatment and placebo groups included sup-
pression of adrenal glucocorticoid responsiveness
(34% versus 0%; P < 0.001), increased appetite (48%
versus 23%; P = 0.02), weight gain (54% versus 23%;
P = 0.006), and difficulty sleeping (48% versus 23%; P =
0.02) (22). Participants taking intravenous IgG (1 g/kg)
reported significantly more headaches (93%) than did
placebo recipients (60%) (20). Participants taking fluox-
etine  had more withdrawals from medication-
associated adverse events compared with the placebo
group (13% versus 3%), although total withdrawals did
not differ.

Complementary and Alternative Medicines

Seven trials compared complementary and alterna-
tive medicine approaches with usual care, placebo, or
another intervention (29-35). Five small trials evaluated
dietary approaches or supplements, including a low-
sugar/low-yeast diet compared with a healthy diet (29),
antioxidant extract of pollen versus placebo (30), accly-
dine (a supplement proposed to increase biologically
active insulin-like growth factor) versus placebo (31),
formulations of L-carnitine compared with each other
(32), and melatonin versus phototherapy or placebo
(35). Additional trials evaluated distant healing (33) and
homeopathy (34). One trial met criteria for good quality
(31, 33), 5 for fair quality (29, 32, 34, 35), and 1 for poor
quality (30).
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Benefits

Trials of diets, supplements, or phototherapy indi-
cated no statistically significant differences between
treatment and comparison groups. A trial of distant
healing that used various techniques of prayer or imag-
ining the transmission of healing energy, light, or
power compared with usual care also found no statisti-
cally significant differences between groups (33). A trial
of homeopathy that used various individualized pre-
scriptions for remedies provided by practitioners ver-
sus placebo indicated improved general fatigue for the
homeopathy group (Multidimensional Fatigue Inven-
tory, 20-item score, 2.70 versus 1.35; P = 0.04) (34).
However, the clinical significance of this small change is
not clear, and there were no between-group differ-
ences for several other outcomes.

Harms

Patients taking formulations of L-carnitine reported
sleeplessness and feeling overstimulated (32). No seri-
ous harms were reported in the trial of pollen extract
(30).

Counseling and Behavioral Therapies

Fourteen trials in 23 publications evaluated the ef-
fectiveness of a counseling or behavioral therapy. Ther-
apies included cognitive behavioral therapy (CBT) in-
tended to change behavioral and belief factors that
may trigger and maintain symptoms (36-38, 40, 43, 44,
48, 59-61); group or individual counseling wherein
participants learned coping and self-sufficiency strate-
gies (8, 45); self-instruction through use of informative
booklets with assignments (41, 46, 62); pragmatic reha-
bilitation that provided strategies to promote a gradual
progression of activity (40); and supportive listening
providing empathic and nondirective support (47, 63,
64). These therapies were compared with usual care,
wait-list control, no treatment, relaxation techniques,
adaptive pacing (avoiding activities demanding >70%
of a participant's perceived energy), anaerobic therapy
that promoted gradual return of pleasurable activities
(40, 47, 63, 64), graded exercise therapy (GET) (48), or
an alternate form of counseling or behavioral therapy.
Five trials met criteria for good quality (44-48), 6 for fair
quality (36-38, 40, 41, 43), and 3 for poor quality (8, 39,
42).

Benefits

The effectiveness of counseling and behavior ther-
apies was inconsistent across trials and outcome mea-
sures. In some trials, counseling and behavior therapies
improved fatigue (8, 38, 39, 41, 43, 46, 48, 62), physical
function (Figure 1) (38, 40, 41, 43, 44, 48), quality of life
(42, 45), work impairment (38, 48), and the clinical
global impression of change scale (38, 48, 59) (low to
moderate strength of evidence). No statistically signifi-
cant differences between counseling and comparison
groups were reported for other outcomes. The trials
were too heterogeneous to allow us to determine
whether one type of counseling intervention was more
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effective than another, and a small trial comparing face-
to-face versus telephone CBT indicated no differences
between these therapeutic approaches (37).

A meta-analysis of 4 trials of CBT reporting
changes in SF-36 physical function scores indicated no
statistically significant difference between intervention
and control groups (weighted mean difference, 10.42
[95% Cl, —3.86 to 24.69]; 12 = 79.6%, 4 trials) (Figure 2)
(39, 42,47, 56). However, physical function scores were
higher for the intervention group when an outlier study
(59) was removed in a sensitivity analysis (weighted
mean difference, 6.02 [Cl, 1.05 to 10.88]; /2 = 0.0%; 3
trials) (47, 56, 57).

Harms

Three trials reported harms with counseling or be-
havioral therapies. In the largest trial comparing CBT
with adaptive pacing or usual care (PACE [Pacing,
graded Activity and Cognitive behaviour therapy: a ran-
domized Evaluation] trial), the therapy group reported
significantly fewer serious and nonserious adverse
events than the other groups (6% serious events versus
11%; P = 0.03) (48). A trial comparing counseling with a
wait-list control group reported no withdrawals due to
harms (45), and a trial comparing pragmatic rehabilita-
tion with supportive listening or usual care reported no
differences between groups for reported harms or
withdrawals due to harms (47).

Exercise Therapies

Seven trials evaluated the effectiveness of exercise
therapies. These included GET involving an exer-
cise plan with structured incremental increases in exer-
cise over time (23, 48, 50, 52, 53), gigong exercise (49,
51), and home orthostatic training (54). Trials com-
pared one form of exercise with another, standard
medical care, adaptive pacing, CBT, or placebo. One
trial met criteria for good quality (48) and 6 for fair qual-
ity (23, 49-54).

Benefits

GET improved measures of function (SF-36 physi-
cal function weighted mean difference, 10.68 [CI, 6.32
to 16.88]; 12 = 0%,; 3 trials) (Figure 3) (48, 50, 52), fa-
tigue (4 trials, n = 619), global improvement as mea-
sured by the clinical global impression of change score
(relative risk, 1.58 [Cl, 1.24 to 2.47]; 1> = 0%; 3 trials)
(Figure 4) (48, 50, 52); and work impairment (1 trial, n =
475; low to moderate strength of evidence). The largest
trial of GET (PACE trial) showed less deterioration of
physical function with GET than with control (25% for
adaptive pacing versus 18% for usual care versus 11%
for GET; P < 0.001), but there were no statistically sig-
nificant differences in serious deterioration measured
by a composite score (48, 65). No differences between
comparison groups were reported in a trial of 314 par-
ticipants that compared GET with CBT or in a trial of
115 participants that compared CBT plus GET versus
usual care (53).
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Figure 1. Effects of various types of counseling therapies on the SF-36 physical function subscale.

Counseling Control
Mean SF-36 Mean SF-36 Weighted Mean
Study, Year (Reference) Patients, n Score (SD) Patients, n Score (SD) Difference (95% Cl)
Individual CBT*
Deale et al, 2001 (59) 30 71.6 (28) 30 38.4 (26.9) 33.20 (19.31 to 47.09) ——
White et al, 2011 (48)1 155 58.2 (24.1) 316 48.3 (24.8) 9.90 (5.22 to 14.58) ‘.‘
Jason et al, 2007 (40)t 29 58.64 (30.44) 28 61.2(27.7) -2.56 (-17.66 to 12.54) B
Group CBT*
O'Dowd et al, 2006 (43)t 52 35.2 (81.5) 101 33.8(9.0) 1.40 (-20.82 to 23.62) —_—
Buddy counseling$
Jason et al, 2010 (8) 15 36.1(14.1) 15 36(29.9) 0.10 (-16.63 to 16.83) ———
Pragmatic rehabilitation§
Wearden et al, 2010 (47)t 81 43.27 (27.38) 176 37.7 (26.8) 5.57 (-1.59 to 12.73) '—.—
Self-instructionll
Knoop et al, 2008 (41) 84 65.9 (23.2) 85 60.2(23.7)  5.70(-1.37 to 12.77) i
Tummers et al, 2012 (46)t 55 65.4 (24.9) 56 59.3(22.9)  6.10 (-2.80 to 15.00) i
T ; T T
-20 0 20 40
Favors Favors
Control Counseling
CBT = cognitive behavioral therapy; SF-36 = Short Form-36.
* Therapy intended to change behavioral and belief factors that may trigger and maintain symptoms.
1t Compared with all participants in control groups in the trial.
1 Teaches coping and self-sufficiency strategies.
§ Strategies to promote a gradual progression of activity.
|| Use of informative booklets with assignments.

A trial enrolling 144 participants in China com- exercise group, others were not. A trial of 38 patients
pared gigong exercise with sham gigong (49, 51). Al- found no statistically significant differences in measures
though some measures of fatigue on the Chalder Fa- of fatigue between home orthostatic training compared
tigue Scale were statistically significantly better with the with usual care or sham orthostatic training (54).

Figure 2. Meta-analysis of trials of the effects of CBT on the SF-36 physical function subscale.
CBT Control
Mean SF-36 Mean SF-36 Weighted Mean

Study, Year (Reference) Patients, n Score (SD) Patients, n Score (SD) Difference (95% Cl)

Deale et al, 2001 (59) 30 71.6 (28) 30 38.4 (26.9) 33.20 (19.31 to 47.09) —a—

O’Dowd et al, 2006 (43)* 52 35.2 (81.5) 101 33.8(9.0) 1.40 (-20.82 to 23.62) —_—

White et al, 2011 (48) 155 58.2 (24.1) 157 50.8 (24.7) 7.40 (1.99 to 12.81) —-
Jason et al, 2007 (40) 29 58.64 (30.44) 28 61.2 (27.7) -2.56 (-17.66 to 12.54) L
Total (12 = 79.6; P = 0.002) 10.46 (-7.47 t0 27.77)
Sensitivity analysis excluding Deale et al, 2001 6.02 (1.05 to 10.99)
Total (/2 = 0.00; P = 0.437)
T T T
-20 0 20 40
Favors Favors CBT
Control
CBT = cognitive behavioral therapy; SF-36 = Short Form-36.
* Compared with all participants in control groups in the trial.
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Figure 3. Meta-analysis of trials of the effects of graded exercise therapy on the SF-36 physical function subscale.

Graded Exercise Therapy Control
Mean SF-36 Mean SF-36 Weighted Mean
Study, Year (Reference) Patients, n Score (SD) Patients, n Score (SD) Difference (95% Cl)
Fulcher and White, 1997 (50) 29 69 (18.5) 30 55 (21.8) 14.00 (3.70-24.30) ——
Moss-Morris et al, 2005 (52) 25 69.05 (21.94) 24 55 (22.9) 14.05 (1.48-26.62) —_—
White et al, 2011 (48)* 159 57.7 (26.5) 316 48.3 (24.8) 9.40 (4.46-14.34) .

Total (12 = 0.0; P = 0.627)

10.68 (6.32-16.88)

T T T T
-10 0 10 20 30

Favors Favors Graded
Control Exercise Therapy

Graded exercise therapy involved an exercise plan with structured incremental increases in exercise over time, gigong exercise, and home

orthostatic training. SF-36 = Short Form-36.
* Compared with all participants in control groups in the trial.

Harms

Harms were poorly reported in exercise trials, and
no subgroup analyses were performed. One trial re-
ported small but significantly more serious adverse
events (17 exercise versus 7 usual care; P = 0.04) and
more nonserious adverse events (992 GET versus 977
usual care versus 949 adaptive pacing versus 848 CBT)
in the GET versus comparison groups, although ad-
verse reactions attributed to the intervention were sim-
ilar between groups (48). In a smaller trial of GET com-
pared with placebo or fluoxetine, total withdrawals
were greatest with GET (37% versus 22%) (23). In addi-
tion, in a trial of GET, 20% of patients declined to re-

peat exercise testing because of perceived harm of

testing (52). There were no differences in total with-
drawals in the other 2 trials of GET (50, 52), and no
harms were reported in other exercise trials (51, 54).

Characteristics of Responders and
Nonresponders

Four trials suggested that younger patients with
less impairment, who are less focused on symptoms,

adherent to cognitive therapy programs, and avoid
over- and underexertion (that is, they stay within their
energy envelope) are more likely to improve in some
measures of fatigue and function (36, 40, 52, 60, 63).

DiscussioN

Thirty-five trials evaluated the benefits and harms
of treatments for adults meeting case definitions pri-
marily for CFS; however, evidence is inconclusive (Ap-
pendix Table 2, available at www.annals.org). Limited
evidence indicated that rintatolimod improved mea-
sures of exercise performance compared with placebo
in severely debilitated participants (low strength of ev-
idence). Counseling, behavior therapies, and GET im-
proved measures of fatigue, function, global improve-
ment, and work impairment; counseling and behavior
therapies also improved quality of life (low to moderate
strength of evidence). Results of all other interventions
and outcomes were from small single trials that pro-
vided insufficient strength of evidence. Although ad-
verse effects were rarely reported in most trials, coun-

Figure 4. Meta-analysis of trials of the effects of graded exercise therapy on the clinical global impression of change scale.

Improved/Not Improved

Study, Year (Reference) Graded Exercise Therapy Control
Fulcher and White, 1997 (50) 15.95/29 8.1/30
Moss-Morris et al, 2005 (52) 13.5/25 5.76/24
White et al, 2011 (48)* 62/152 85/305

Total (12 = 0.0; P = 0.448)

Risk Ratio (95% Cl)

2.04 (1.04-4.00) i

2.25 (1.01-5.00) L

1.47 (1.13-1.91) —._

1.58 (1.24-2.47)

Favors Favors Graded
Control Exercise Therapy

Graded exercise therapy involved an exercise plan with structured incremental increases in exercise over time, gigong exercise, and home

orthostatic training.
* Compared with all participants in control groups in the trial.
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seling and behavior therapies were associated with
fewer harms (low strength of evidence) than medica-
tions and GET (insufficient evidence).

These results are consistent with those of previous
systematic reviews (66-70). A recent systematic review
of trials of exercise for patients with CFS found no evi-
dence suggesting that exercise worsens symptoms
(70). However, no trials reported harms for participants
meeting case definitions for ME or ME/CSF (48), and it
remains unclear how more severely disabled patients
respond to exercise therapy. One trial considered par-
ticipants meeting the London criteria for ME (n = 357 of
640 total) and found similar results for outcomes of fa-
tigue and physical function but did not evaluate harms
in this subgroup (48). It is possible that adverse effects
of exercise therapy could be avoided by careful selec-
tion of patients, and additional research is needed to
determine which patients would achieve maximal ben-
efits without incurring harm. Although trials of counsel-
ing and behavioral therapies reported mixed results,
improvements in multiple outcomes are consistent with
outcomes seen with similar therapies for other chronic
illnesses (68-72).

This systematic review was limited by deficiencies
of the trials. Most trials enrolled participants on the ba-
sis of case definitions for CFS only. The Oxford CFS
case definition is the least restrictive, and its use as en-
try criteria could have resulted in selection of partici-
pants with other fatiguing illnesses or illnesses that re-
solve spontaneously with time (16, 71). The Institute of
Medicine recently released new diagnostic criteria for
CFS that require the presence of postexertional mal-
aise, unrefreshing sleep, and either cognitive impair-
ment or orthostatic intolerance (7, 72). Participants in
previous trials did not meet these requirements. In ad-
dition, most treatments were evaluated in single trials
designed as pilot studies that enrolled small numbers
of participants from specialized clinical centers, and
outcomes were assessed by using different methods
and outcome measures. Some trials were primarily in-
tended to measure intermediate outcomes, such as
natural killer cell-mediated cytotoxicity (25), and most
were underpowered for the health outcomes relevant
to this systematic review. Although several fatigue and
function outcomes were based on validated scales and
measures, others were not, and the clinical significance
of changes in scores over time is not clear for most of
them.

This systematic review included only English-
language trials. No trials analyzed results by relevant
subgroups or compared treatment responders with
nonresponders. We could not assess publication bias
because of the limited number of trials for each inter-
vention. Whereas this review focused on outcomes that
are universal to all case definitions of patients, such as
fatigue and function, a review of other types of out-
comes, such as postexertional malaise, would also be
useful.

Future research would benefit from using consis-
tent clinical criteria and comparing outcomes accord-
ing to clinical presentation, such as postexertional mal-
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aise, neurocognitive status, and autonomic dysfunction.
This approach would identify patient subgroups that
may respond differently to specific treatments and
could provide greater insight into the underlying
causes of ME/CFS. Studies should report adverse ef-
fects more consistently and completely to improve
identification of patients who may be negatively af-
fected. Similarly, stratification of results by patient char-
acteristics, such as age, sex, race, baseline functional
status, and intermediate outcomes, would help deter-
mine the applicability of different treatments for spe-
cific patients and situations.

Definitive treatment trials require larger numbers
of participants based on appropriate power calcula-
tions for clinically relevant outcomes to determine effi-
cacy, along with more rigorous adherence to methodo-
logic standards, such as blinding of outcome assessors,
intention-to-treat analysis, and strategies to minimize
patient loss to follow-up. Future trials should enroll
more men and racial and ethnic minorities; broader
age ranges; and participants with greater disability,
such as homebound patients. Given the fluctuating na-
ture of ME/CFS, follow-up periods longer than 1 year
would help determine effectiveness and harms over
time. The development of a set of core outcome mea-
sures, including patient-centered outcomes (such as
quality of life, employment, and time spent in activity),
would help guide research and facilitate future analy-
ses. Trial registries and collaborations would help con-
solidate and standardize data. Reporting more informa-
tion about concomitant treatments and adherence to
treatment would improve the applicability of study find-
ings. Given the devastating effect of this condition on
patients and families, researchers should consider in-
volving the patient and advocate voice in trial planning
and development so that future research is relevant
and meaningful to those affected by ME/CFS.

In conclusion, trials of rintatolimod, counseling
therapies, and GET suggested benefits for patients with
CFS, providing low to moderate strength of evidence.
However, these treatments have not been adequately
tested in broader patient populations, particularly
those meeting more specific case definitions. Other
treatments and harms have been inadequately studied.
More definitive studies are needed to fill these research

gaps.

From Pacific Northwest Evidence-based Practice Center, Ore-
gon Health & Science University, and Providence Cancer Cen-
ter, Providence Health and Services Oregon, Portland,
Oregon.

Disclaimer: The findings and conclusions in this document are
those of the authors, who are responsible for its content, and
do not necessarily represent the views of the Agency for
Healthcare Research and Quality (AHRQ). No statement in this
report should be construed as an official position of AHRQ or
the U.S. Department of Health and Human Services.

Acknowledgment: The authors thank following individuals for
their contributions to this project: Richard Bryant, MD, for pro-

Annals of Internal Medicine ¢ Vol. 162 No. 12 « 16 June 2015 847



REVIEW

viding expert consultation throughout the report; Andrew
Hamilton, MLS, MS, for conducting literature searches; and
Spencer Dandy, BS, for assistance with preparing this report
(all are located at the Oregon Health & Science University).
They also thank Suchitra lyer, PhD, Task Order Officer at the
Agency for Healthcare Research and Quality; Carmen Green,
MD, National Institutes of Health (NIH) Working Group Chair;
the NIH Working Group; the Technical Expert Panel; and re-
viewers of the draft report.

Financial Support: By the Agency for Healthcare Research and
Quality (contract 290-2012-00014-1, task order 4), Rockville,
Maryland.

Disclosures: Dr. Fu reports funds under contract for the
Evidence-based Practice Centers IV Program from Oregon
Health & Science University during the conduct of this study.
Ms. Daeges reports grants from Agency for Healthcare Re-
search and Quality during the conduct of this study. Dr. Nel-
son reports grants from Agency for Healthcare Research and
Quality during the conduct of the study. Authors not named
here have disclosed no conflicts of interest. Disclosures
can also be viewed at www.acponline.org/authors/icmje
/ConflictOfInterestForms.do?msNum=M15-0114.

Requests for Single Reprints: M.E. Beth Smith, DO, 3181 SW
Sam Jackson Park Road, Mail Code BICC, Portland, OR
97239; e-mail, smithbet@ohsu.edu.

Current author addresses and author contributions are avail-
able at www.annals.org.

References

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

2. Carruthers BM, van de Sande MI, De Meirleir KL, Klimas NG, Brod-
erick G, Mitchell T, et al. Myalgic encephalomyelitis: International
Consensus Criteria. J Intern Med. 2011;270:327-38. [PMID:
21777306] doi:10.1111/.1365-2796.2011.02428.x

3. Fukuda K, Straus SE, Hickie 1, Sharpe MC, Dobbins JG, Komaroff
A. The chronic fatigue syndrome: a comprehensive approach to its
definition and study. International Chronic Fatigue Syndrome Study
Group. Ann Intern Med. 1994;121:953-9. [PMID: 7978722] doi:

4. Carruthers BM, van de Sande MI, De Meirleir K, Klimas N, Brod-
erick G, Mitchell T, et al. Myalgic encephalomyelitis-adult & paediat-
ric: international consensus primer for medical practitioners. 2012.
Accessed at http://sacfs.asn.au/download/me_international_consensus
_primer_for_medical_practitioners.pdf on 11 February 2015.

5. Davenport TE, Stevens SR, VanNess MJ, Snell CR, Little T. Con-
ceptual model for physical therapist management of chronic fatigue
syndrome/myalgic encephalomyelitis. Phys Ther. 2010;90:602-14.
[PMID: 20185614] doi:10.2522/pt}.20090047

6. Jason LA, Brown A, Evans M, Sunnquist M, Newton JL. Contrast-
ing chronic fatigue syndrome versus myalgic encephalomyelitis/
chronic fatigue syndrome. Fatigue. 2013;1:168-183. [PMID:
23914329]

7. Institute of Medicine. Beyond Myalgic Encephalomyelitis/Chronic
Fatigue Syndrome: Redefining an lliness. Washington, DC: National
Academies Pr; 2015.

8. Jason LA, Roesner N, Porter N, Parenti B, Mortensen J, Till L.
Provision of social support to individuals with chronic fatigue syn-
drome. J Clin Psychol. 2010;66:249-58. [PMID: 19902489] doi:10
.1002/jclp.20648

848 Annals of Internal Medicine « Vol. 162 No. 12 « 16 June 2015

Downloaded From: http://annals.org/ on 07/06/2015

Treatment of Myalgic Encephalomyelitis/Chronic Fatigue Syndrome

9. Dowsett E, Goudsmit E, Macintyre A, Shepherd C. London Criteria
for myalgic encephalomyelitis. In: Report from The National Task
Force on Chronic Fatigue Syndrome (CFS), Post Viral Fatigue Syn-
drome (PVFS), Myalgic Encephalomyelitis (ME). Westcare. 1994. 96-
98. Accessed at www.actionforme.org.uk/Resources/Action%20for
%20ME/Documents/get-informed/national%20task%20force.pdf on
26 March 2015.

10. Komaroff AL, Cho TA. Role of infection and neurologic dysfunc-
tion in chronic fatigue syndrome. Semin Neurol. 2011;31:325-37.
[PMID: 21964849] doi:http://dx.doi.org/10.1055/s-0031-1287654
11. Morris G, Maes M. A neuro-immune model of Myalgic Encepha-
lomyelitis/Chronic fatigue syndrome. Metab Brain Dis. 2013;28:523-
40. [PMID: 22718491] doi:10.1007/s11011-012-9324-8

12. Reyes M, Nisenbaum R, Hoaglin DC, Unger ER, Emmons C, Ran-
dall B, et al. Prevalence and incidence of chronic fatigue syndrome
in Wichita, Kansas. Arch Intern Med. 2003;163:1530-6. [PMID:
12860574]

13. Jason LA, Brown A, Clyne E, Bartgis L, Evans M, Brown M. Con-
trasting case definitions for chronic fatigue syndrome, Myalgic En-
cephalomyelitis/chronic fatigue syndrome and myalgic encephalo-
myelitis. Eval Health Prof. 2012;35:280-304. [PMID: 22158691] doi:
10.1177/0163278711424281

14. Reeves WC, Jones JF, Maloney E, Heim C, Hoaglin DC, Boneva
RS, et al. Prevalence of chronic fatigue syndrome in metropolitan,
urban, and rural Georgia. Popul Health Metr. 2007;5:5. [PMID:
17559660]

15. Center for Drug Evaluation and Research. The voice of the
patient: a series of reports from the U.S. Food and Drug Administra-
tion's (FDA's) Patient-Focused Drug Development Initiative. Ac-
cessed at www.fda.gov/downloads/Forindustry/UserFees/Prescription
DrugUserFee/UCM368806.pdf on 11 Februrary 2015.

16. Smith M, Nelson H, Haney E, Pappas M, Daeges M, Wasson N,
et al. Diagnosis and treatment of myalgic encephalomyelitis/chronic
fatigue syndrome. Evidence Report/Technology Assessment No.
219. (Prepared by the Pacific Northwest Evidence-based Practice
Center under contract 290-2012-00014-1.) AHRQ Publication No. 15-
EO01-EF. Rockville, MD: Agency for Healthcare Research and
Quality; December 2014. Accessed at http://effectivehealthcare
.ahrq.gov/ehc/products/586/2004/chronic-fatigue-report-141209.pdf
on 26 March 2015.

17. Smith ME, Nelson N, Haney E, McDonagh M, Pappas M, Daeges
M, et al. Diagnosis and treatment of myalgic encephalomyelitis/
chronic fatigue syndrome (ME/CFS). Accessed at www.crd.york.ac.uk
/PROSPERO/display_record.asp?ID=CRD42014009779 on 11 Feb-
ruary 2015.

18. Owens D, Lohr KN, Atkins D, Treadwell J, Reston J, Bass E, et al.
Methods Guide for Effectiveness and Comparative Effectiveness Re-
views. Rockville, MD: Agency for Healthcare Research and Quality;
2011.

19. Hardy RJ, Thompson SG. A likelihood approach to meta-analysis
with random effects. Stat Med. 1996;15:619-29. [PMID: 8731004]
20. Peterson PK, Shepard J, Macres M, Schenck C, Crosson J, Recht-
man D, et al. A controlled trial of intravenous immunoglobulin G in
chronic fatigue syndrome. Am J Med. 1990;89:554-60. [PMID:
2239975]

21. Strayer DR, Carter WA, Brodsky |, Cheney P, Peterson D, Salvato
P, et al. A controlled clinical trial with a specifically configured RNA
drug, poly(l).poly(C12U), in chronic fatigue syndrome. Clin Infect Dis.
1994;18 Suppl 1:588-95. [PMID: 8148460]

22. McKenzie R, O'Fallon A, Dale J, Demitrack M, Sharma G, Deloria
M, et al. Low-dose hydrocortisone for treatment of chronic fatigue
syndrome: a randomized controlled trial. JAMA. 1998;280:1061-6.
[PMID: 9757853]

23. Wearden AJ, Morriss RK, Mullis R, Strickland PL, Pearson DJ,
Appleby L, et al. Randomised, double-blind, placebo-controlled
treatment trial of fluoxetine and graded exercise for chronic fatigue
syndrome. Br J Psychiatry. 1998;172:485-90. [PMID: 9828987]

24. Blockmans D, Persoons P, Van Houdenhove B, Lejeune M, Bob-
baers H. Combination therapy with hydrocortisone and fludrocorti-
sone does not improve symptoms in chronic fatigue syndrome: a

www.annals.org


http://www.acponline.org/authors/icmje/ConflictOfInterestForms.do?msNum=M15-0114
http://www.acponline.org/authors/icmje/ConflictOfInterestForms.do?msNum=M15-0114
mailto:smithbet@ohsu.edu
http://www.annals.org
http://sacfs.asn.au/download/me_international_consensus_primer_for_medical_practitioners.pdf
http://sacfs.asn.au/download/me_international_consensus_primer_for_medical_practitioners.pdf
http://www.actionforme.org.uk/Resources/Action%20for%20ME/Documents/get-informed/national%20task%20force.pdf
http://www.actionforme.org.uk/Resources/Action%20for%20ME/Documents/get-informed/national%20task%20force.pdf
http://dx.doi.org/10.1055/s-0031-1287654
http://www.fda.gov/downloads/ForIndustry/UserFees/PrescriptionDrugUserFee/UCM368806.pdf
http://www.fda.gov/downloads/ForIndustry/UserFees/PrescriptionDrugUserFee/UCM368806.pdf
http://effectivehealthcare.ahrq.gov/ehc/products/586/2004/chronic-fatigue-report-141209.pdf
http://effectivehealthcare.ahrq.gov/ehc/products/586/2004/chronic-fatigue-report-141209.pdf
http://www.crd.york.ac.uk/PROSPERO/display_record.asp?ID=CRD42014009779
http://www.crd.york.ac.uk/PROSPERO/display_record.asp?ID=CRD42014009779

Treatment of Myalgic Encephalomyelitis/Chronic Fatigue Syndrome

randomized, placebo-controlled, double-blind, crossover study. Am
J Med. 2003;114:736-41. [PMID: 12829200]

25. Diaz-Mitoma F, Turgonyi E, Kumar A, Lim W, Larocque L, Hyde
BM. Clinical improvement in chronic fatigue syndrome is associated
with enhanced natural killer cell-mediated cytotoxicity: the results of
a pilot study with Isoprinosine. J Chronic Fatigue Syndr. 2003;11:71-
93.

26. Blacker CV, Greenwood DT, Wesnes KA, Wilson R, Woodward
C, Howe |, et al. Effect of galantamine hydrobromide in chronic fa-
tigue syndrome: a randomized controlled trial. JAMA. 2004;292:
1195-204. [PMID: 15353532]

27. Strayer DR, Carter WA, Stouch BC, Stevens SR, Bateman L, Ci-
moch PJ, et al; Chronic Fatigue Syndrome AMP-516 Study Group. A
double-blind, placebo-controlled, randomized, clinical trial of the
TLR-3 agonist rintatolimod in severe cases of chronic fatigue syn-
drome. PLoS One. 2012;7:€31334. [PMID: 22431963] doi:10.1371
/journal.pone.0031334

28. Montoya JG, Kogelnik AM, Bhangoo M, Lunn MR, Flamand L,
Merrihew LE, et al. Randomized clinical trial to evaluate the efficacy
and safety of valganciclovir in a subset of patients with chronic fa-
tigue syndrome. J Med Virol. 2013;85:2101-9. [PMID: 23959519] doi:
10.1002/jmv.23713

29. Hobday RA, Thomas S, O’'Donovan A, Murphy M, Pinching AJ.
Dietary intervention in chronic fatigue syndrome. J Hum Nutr Diet.
2008;21:141-9. [PMID: 18339054] doi:10.1111/j.1365-277X.2008
.00857.x

30. Ockerman PA. Antioxidant treatment of chronic fatigue syn-
drome. Clin Pract Alternat Med. 2000;1:88-91.

31. The GK, Bleijenberg G, van der Meer JW. The effect of acclydine
in chronic fatigue syndrome: a randomized controlled trial. PLoS Clin
Trials. 2007;2:e19. [PMID: 17525791]

32. Vermeulen RC, Scholte HR. Exploratory open label, randomized
study of acetyl- and propionylcamnitine in chronic fatigue syndrome.
Psychosom Med. 2004,66:276-82. [PMID: 15039515]

33. Walach H, Bosch H, Lewith G, Naumann J, Schwarzer B, Falk S,
et al. Effectiveness of distant healing for patients with chronic fatigue
syndrome: a randomised controlled partially blinded trial (EUHEALS).
Psychother Psychosom. 2008;77:158-66. [PMID: 18277062] doi:10
.1159/000116609

34. Weatherley-Jones E, Nicholl JP, Thomas KJ, Parry GJ, McKend-
rick MW, Green ST, et al. A randomised, controlled, triple-blind trial
of the efficacy of homeopathic treatment for chronic fatigue syn-
drome. J Psychosom Res. 2004;56:189-97. [PMID: 15016577]

35. Williams G, Waterhouse J, Mugarza J, Minors D, Hayden K. Ther-
apy of circadian rhythm disorders in chronic fatigue syndrome: no
symptomatic improvement with melatonin or phototherapy. Eur J
Clin Invest. 2002;32:831-7. [PMID: 12423324]

36. Bazelmans E, Prins JB, Lulofs R, van der Meer JW, Bleijenberg G;
Netherlands Fatigue Research Group Nijmegen. Cognitive behav-
iour group therapy for chronic fatigue syndrome: a non-randomised
waiting list controlled study. Psychother Psychosom. 2005;74:218-
24.[PMID: 15947511]

37. Burgess M, Andiappan M, Chalder T. Cognitive behaviour ther-
apy for chronic fatigue syndrome in adults: face to face versus tele-
phone treatment: a randomized controlled trial. Behav Cogn
Psychother. 2012;40:175-91. [PMID: 21929831] doi:10.1017
/51352465811000543

38. Deale A, Chalder T, Marks |, Wessely S. Cognitive behavior ther-
apy for chronic fatigue syndrome: a randomized controlled trial. Am
J Psychiatry. 1997;154:408-14. [PMID: 9054791]

39. Goudsmit EM, Ho-Yen DO, Dancey CP. Learning to cope with
chronic illness. Efficacy of a multi-component treatment for people
with chronic fatigue syndrome. Patient Educ Couns. 2009;77:231-6.
[PMID: 19576714] doi:10.1016/j.pec.2009.05.015

40. Jason LA, Torres-Harding S, Friedberg F, Corradi K, Njoku MG,
Donalek J, et al. Non-pharmacologic interventions for CFS: a ran-
domized trial. J Clin Psychol Med Settings. 2007;14:275-96.

41. Knoop H, van der Meer JW, Bleijenberg G. Guided self-
instructions for people with chronic fatigue syndrome: randomised

www.annals.org

Downloaded From: http://annals.org/ on 07/06/2015

REVIEW

controlled trial. Br J Psychiatry. 2008;193:340-1. [PMID: 18827302]
doi:10.1192/bjp.bp.108.051292

42. Lopez C, Antoni M, Penedo F, Weiss D, Cruess S, Segotas MC,
et al. A pilot study of cognitive behavioral stress management effects
on stress, quality of life, and symptoms in persons with chronic
fatigue syndrome. J Psychosom Res. 2011;70:328-34. [PMID:
21414452] doi:10.1016/j.jpsychores.2010.11.010

43. O'Dowd H, Gladwell P, Rogers CA, Hollinghurst S, Gregory A.
Cognitive behavioural therapy in chronic fatigue syndrome: a ran-
domised controlled trial of an outpatient group programme. Health
Technol Assess. 2006;10:iii-iv, ix-x, 1-121. [PMID: 17014748]

44, Sharpe M, Hawton K, Simkin S, Surawy C, Hackmann A, Klimes |,
et al. Cognitive behaviour therapy for the chronic fatigue syndrome:
a randomized controlled trial. BMJ. 1996;312:22-6. [PMID: 8555852]
45. Taylor RR. Quality of life and symptom severity for individuals
with chronic fatigue syndrome: findings from a randomized clinical
trial. Am J Occup Ther. 2004;58:35-43. [PMID: 14763634]

46. Tummers M, Knoop H, van Dam A, Bleijenberg G. Implementing
a minimal intervention for chronic fatigue syndrome in a mental
health centre: a randomized controlled trial. Psychol Med. 2012;42:
2205-15. [PMID: 22354999] doi:10.1017/50033291712000232

47. Wearden AJ, Dowrick C, Chew-Graham C, Bentall RP, Morriss
RK, Peters S, et al; Fatigue Intervention by Nurses Evaluation (FINE)
trial writing group and the FINE trial group. Nurse led, home based
self help treatment for patients in primary care with chronic fatigue
syndrome: randomised controlled trial. BMJ. 2010;340:c1777.
[PMID: 20418251] doi:10.1136/bmj.c1777

48. White PD, Goldsmith KA, Johnson AL, Potts L, Walwyn R, De-
Cesare JC, et al; PACE trial management group. Comparison of
adaptive pacing therapy, cognitive behaviour therapy, graded exer-
cise therapy, and specialist medical care for chronic fatigue syn-
drome (PACE): a randomised trial. Lancet. 2011;377:823-36. [PMID:
21334061] doi:10.1016/50140-6736(11)60096-2

49. Chan JS, Ho RT, Wang CW, Yuen LP, Sham JST, Chan CL. Effects
of gigong exercise on fatigue, anxiety, and depressive symptoms of
patients with chronic fatigue syndrome-like illness: a randomized
controlled trial. Evidence based Complement Alternat Med. 2013;
2013:485341. [PMID: 23983785]

50. Fulcher KY, White PD. Randomised controlled trial of graded
exercise in patients with the chronic fatigue syndrome. BMJ. 1997;
314:1647-52. [PMID: 9180065]

51. Ho RT, Chan JS, Wang CW, Lau BW, So KF, Yuen LP, et al. A
randomized controlled trial of gigong exercise on fatigue symptoms,
functioning, and telomerase activity in persons with chronic fatigue
or chronic fatigue syndrome. Ann Behav Med. 2012;44:160-70.
[PMID: 22736201] doi:10.1007/s12160-012-9381-6

52. Moss-Morris R, Sharon C, Tobin R, Baldi JC. A randomized con-
trolled graded exercise trial for chronic fatigue syndrome: outcomes
and mechanisms of change. J Health Psychol. 2005;10:245-59.
[PMID: 15723894

53. Nufez M, Fernandez-Sola J, Nuiez E, Ferndndez-Huerta JM,
Godas-Sieso T, Gomez-Gil E. Health-related quality of life in patients
with chronic fatigue syndrome: group cognitive behavioural therapy
and graded exercise versus usual treatment. A randomised con-
trolled trial with 1 year of follow-up. Clin Rheumatol. 2011;30:381-9.
[PMID: 21234629] doi:10.1007/s10067-010-1677-y

54. Sutcliffe K, Gray J, Tan MP, Pairman J, Wilton K, Parry SW, et al.
Home orthostatic training in chronic fatigue syndrome-a random-
ized, placebo-controlled feasibility study. Eur J Clin Invest. 2010;40:
18-24. [PMID: 19912315] doi:10.1111/].1365-2362.2009.02225 x
55. Holmes GP, Kaplan JE, Gantz NM, Komaroff AL, Schonberger
LB, Straus SE, et al. Chronic fatigue syndrome: a working case defi-
nition. Ann Intern Med. 1988;108:387-9. [PMID: 2829679]

56. Sharpe MC, Archard LC, Banatvala JE, Borysiewicz LK, Clare AW,
David A, et al. A report—chronic fatigue syndrome: guidelines for
research. J R Soc Med. 1991;84:118-21. [PMID: 1999813]

57. Straus SE, Dale JK, Tobi M, Lawley T, Preble O, Blaese RM, et al.
Acyclovir treatment of the chronic fatigue syndrome. Lack of efficacy
in a placebo-controlled trial. N Engl J Med. 1988;319:1692-8. [PMID:
28497171

Annals of Internal Medicine ¢ Vol. 162 No. 12 « 16 June 2015 849



REVIEW

58. Fluge @, Bruland O, Risa K, Storstein A, Kristoffersen EK, Sap-
kota D, et al. Benefit from B-lymphocyte depletion using the anti-
CD20 antibody rituximab in chronic fatigue syndrome. A double-
blind and placebo-controlled study. PLoS One. 2011;6:e26358.
[PMID: 22039471] doi:10.1371/journal.pone.0026358

59. Deale A, Husain K, Chalder T, Wessely S. Long-term outcome of
cognitive behavior therapy versus relaxation therapy for chronic fa-
tigue syndrome: a 5-year follow-up study. Am J Psychiatry. 2001;
158:2038-42. [PMID: 11729022]

60. Hlavaty LE, Brown MM, Jason LA. The effect of homework com-
pliance on treatment outcomes for participants with myalgic enceph-
alomyelitis/chronic fatigue syndrome. Rehabil Psychol. 2011;56:
212-8. [PMID: 21767035] doi:10.1037/a0024118

61. Jason L, Benton M, Torres-Harding S, Muldowney K. The impact
of energy modulation on physical functioning and fatigue severity
among patients with ME/CFS. Patient Educ Couns. 2009;77:237-41.
[PMID: 19356884] doi:10.1016/j.pec.2009.02.015

62. Tummers M, Knoop H, Bleijenberg G. Effectiveness of stepped
care for chronic fatigue syndrome: a randomized noninferiority trial.
J Consult Clin Psychol. 2010;78:724-31. [PMID: 20873907] doi:10
.1037/a0020052

63. Wearden AJ, Dunn G, Dowrick C, Morriss RK. Depressive symp-
toms and pragmatic rehabilitation for chronic fatigue syndrome. Br J
Psychiatry. 2012;201:227-32. [PMID: 22844025] doi:10.1192/bjp.bp
111.107474

64. Wearden AJ, Emsley R. Mediators of the effects on fatigue of
pragmatic rehabilitation for chronic fatigue syndrome. J Consult Clin
Psychol. 2013;81:831-8. [PMID: 23796316] doi:10.1037/a0033561
65. Dougall D, Johnson A, Goldsmith K, Sharpe M, Angus B, Chal-
der T, et al. Adverse events and deterioration reported by partici-
pants in the PACE trial of therapies for chronic fatigue syndrome.

Treatment of Myalgic Encephalomyelitis/Chronic Fatigue Syndrome

J Psychosom Res. 2014;77:20-6. [PMID: 24913337] doi:10.1016/j
Jjpsychores.2014.04.002

66. Alraek T, Lee MS, Choi TY, Cao H, Liu J. Complementary and
alternative medicine for patients with chronic fatigue syndrome: a
systematic review. BMC Complement Altern Med. 2011;11:87.
[PMID: 21982120] doi:10.1186/1472-6882-11-87

67. Chambers D, Bagnall AM, Hempel S, Forbes C. Interventions for
the treatment, management and rehabilitation of patients with
chronic fatigue syndrome/myalgic encephalomyelitis: an updated
systematic review. J R Soc Med. 2006;99:506-20. [PMID: 17021301]
68. Edmonds M, McGuire H, Price J. Exercise therapy for chronic
fatigue syndrome. Cochrane Database Syst Rev. 2004:CD003200.
[PMID: 15266475]

69. Whiting P, Bagnall AM, Sowden AJ, Cornell JE, Mulrow CD,
Ramirez G. Interventions for the treatment and management of
chronic fatigue syndrome: a systematic review. JAMA. 2001;286:
1360-8. [PMID: 11560542]

70. Larun L, Brurberg KG, Odgaard-Jensen J, Price JR. Exercise ther-
apy for chronic fatigue syndrome. Cochrane Database Syst
Rev. 2015;2:CD003200. [PMID: 25674924] doi:10.1002/14651858
.CD003200.pub3

71. Haney E, Smith ME, McDonagh M, Pappas M, Daeges M, Was-
son N, et al. Diagnostic methods for myalgic encephalomyelitis/
chronic fatigue syndrome: a systematic review for a National Insti-
tutes of Health Pathways to Prevention Workshop. Ann Intern Med.
2015;162:834-40. doi:10.7326/M15-0443

72. Ganiats TG. Redefining the chronic fatigue syndrome. Ann Intern
Med. 2015;162:653-4. [PMID: 25668185] doi:10.7326/M15-03577
73. Tummers M, Knoop H, van Dam A, Bleijenberg G. Moderators of
the treatment response to guided self-instruction for chronic fatigue
syndrome. J Psychosom Res. 2013;74:373-7. [PMID: 23597323]
doi:10.1016/}.jpsychores.2013.01.007

credit.

CME CrepiT

Some Annals articles are designated for CME credit and companion CME
quizzes are provided at www.annals.org. To access CME questions, click
on the CME option under an article's title on the table of contents at
www.annals.org, or you may access CME quizzes at www.annals.org/cme.
Subscribers and ACP members may take the tests free of charge. For a
nominal fee, nonsubscribers can purchase tokens electronically that en-
able them to take the CME quizzes.

Reviewers who provide timely, high-quality reviews also may get CME

850 Annals of Internal Medicine « Vol. 162 No. 12 « 16 June 2015

Downloaded From: http://annals.org/ on 07/06/2015

www.annals.org



Annals of Internal Medicine

Current Author Addresses: Drs. Smith, Haney, McDonagh, Fu,
and Nelson; Ms. Pappas, Ms. Daeges, and Ms. Wasson: 3181
SW Sam Jackson Park Road, Mail Code: BICC, Portland, OR
97239.

Author Contributions: Conception and design: M.E.B. Smith,
E. Haney, M. McDonagh, M. Pappas, H.D. Nelson.

Analysis and interpretation of the data: M.E.B. Smith,
E. Haney, M. McDonagh, M. Pappas, N. Wasson, R. Fu, H.D.
Nelson.

Drafting of the article: M.E.B. Smith, M. McDonagh, M. Pap-
pas, N. Wasson, H.D. Nelson.

Critical revision of the article for important intellectual con-
tent: M.E.B. Smith, E. Haney, M. McDonagh, M. Pappas,
N. Wasson, R. Fu, H.D. Nelson.

Final approval of the article: M.E.B. Smith, E. Haney, M.
McDonagh, M. Pappas, R. Fu, H.D. Nelson.

Provision of study materials or patients: M. Daeges.
Statistical expertise: R. Fu.

Obtaining of funding: M.E.B. Smith, M. McDonagh, H.D. Nelson.
Administrative, technical, or logistic support: M. Pappas, M.
Daeges, N. Wasson, H.D. Nelson.

Collection and assembly of data: M.E.B. Smith, E. Haney, M.
Pappas, N. Wasson, H.D. Nelson.

Appendix Figure. Summary of evidence search and selection.

Abstracts of potentially relevant articles identified through
MEDLINE, PsycINFO, Cochrane*, and other sourcest (n = 6175)

Excluded abstracts and background

articles (n = 5106)

key questions (n = 1069)

Full-text articles reviewed for relevance to

Articles excluded (n = 988)

Study does not address a key question or meet
inclusion criteria, but full text pulled to
provide background information: 391

Wrong population: 81

Wrong intervention: 15

Wrong outcomes: 99

Wrong study design: 142

Wrong publication type: 171

Foreign language: 1

Inadequate duration: 59

Study published before 1988: 1

Systematic review not meeting requirements: 28

Final included studies (n = 71)¥
(81 publications)

!

| Treatment (n = 35)§

4

Diagnosis (n = 36)Il

!
| ! !

!

Medication: CAM: CBT:
9 7 14

Exercise:

Combination:
4

CAM = complementary and alternative medicine; CBT = cognitive behavioral therapy.

* Cochrane Central Register of Controlled Trials, Database of Abstracts of Reviews of Effects, Health Technology Assessment, National Health
Sciences Economic Evaluation Database, and the Cochrane Database of Systematic Reviews.

T Identified from such sources as reference lists, hand searches, and suggestions by experts.

 Studies that provided data and contributed to the body of evidence were considered “included.”

§ Studies may be included in more than 1 published article, and this number indicates the number of unique studies included, representing a total
of 45 publications. Studies may have provided data for more than 1 type of treatment.

|| Studies included for the diagnosis of myalgic encephalomyelitis/chronic fatigue syndrome are reported in the companion article in this issue (71).
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Appendix Table 2. Summary of Evidence by Outcomes for Trials With Statistically Significant Between-Group Differences

Outcome Study Design; Findings and Direction of Effect Strength of
Studies, n; Evidence
Participants, n Grade
Function
Rintatolimod 2 RCTs (n = 316) Improved exercise duration (10% vs. 2%, p=0.007), exercise work Low
(12% vs. 6%, p=0.011), and cardiopulmonary exercise
tolerance (37% vs. 15%, p=0.047) with rintatolimod.
Counseling therapies 11 RCTs (n = 1441) Improved physical function (36-item Short Form Survey) with Low
cognitive behavioral therapy (weighted mean difference
10.46; 95% Cl =7.47 to 27.77; 4 trials).
Graded exercise therapy 4 RCTs (n=619) Improved physical function (36-item Short Form Survey) with Moderate
graded exercise therapy (weighted mean difference 10.68;
95% Cl 6.32 to 16.88; 3 trials).
Fatigue
Valganciclovir 1RCT (n = 30) Improved fatigue based on one scale, but no differences for Insufficient
other measures.
Counseling therapies 11 RCTs (n = 1439) Improved fatigue with counseling therapies using various Low
measures (27% to 76% improved with counseling vs. 7% to
65% with controls in 4 trials; results were mixed in 3 trials; and
no differences between groups in 4 trials).
Graded exercise therapy 4RCTs (n =619) Improved Chalder Fatigue Scale scores with GET in 3 trials Low
(mean total: 13.91 vs. 24.41, p=0.02; physical fatigue: 7.91 vs.
14.27, p=0.02)
Qigong exercise 1RCT (n = 144) Improved fatigue (Chalder Fatigue Scale) with Qigong exercise Insufficient
(mean difference: total: =13.1 vs. 6.6, p<0.001; physical
subscale: 8.8 vs. =3.8, p<0.001; mental subscale: =4.3 vs.
-2.7, p=0.05.
Quality of life
Counseling therapies 4 RCTs (n = 343) Improved quality of life with counseling therapies in 2 trials using Low
various measures (mean QOLS at 12 weeks: 2.81 vs. 3.26,
p=0.02; mean change in QLI scores from baseline at 12
months: 2.6 vs. 0.6; p<0.05); no differences in 2 trials.
Global improvement
Counseling therapies 2 RCTs (n =531) Improved global impression of change with counseling therapies Moderate
(41% and 70% improved in CBT vs. 25% and 31% in controls).
Graded exercise therapy 3 RCTs (n = 583) Improved global impression of change with GET (RR 1.58; 95% Moderate
Cl1.24 t0 2.47)
Work impairment
Counseling therapies 2 RCTs (n =531) Improved work impairment with cognitive behavioral therapy Low
using a work and social adjustment scale compared with
controls (mean at 6 months: 3.3 vs. 5.4, p<0.001 on scale
scored with range 0-8; mean at 1 year: 21.0 vs. 24.5; p=0.0001
on scale scored with range 0-45). No differences in the
proportion working full or part time.
Graded exercise therapy 1RCT (n = 475) Improved work impairment with GET using a work and social Low
adjustment scale compared with adaptive pacing and no
treatment at 1 year (20.5 vs. 24.5 vs. 23.9; p=0.0004 and
p<0.001, respectively)
Graded exercise therapy 1RCT (n =59) Greater proportion working at 1 year with GET (66% vs. 39%; Insufficient
95% Cl 9-44%)
Harms
Cognitive and behavioral therapy 2 RCTs (n = 728) Fewer total harms [CBT group (848) vs. adaptive pacing (949, Low

p=0.0081) and no treatment (977, p=0.0016), n = 471] and
fewer serious harms [per 100 person-years (5.0; 95% Cl 2.2 to
9.8) vs. adaptive pacing (10.1; 95% CI 5.8 to 16.3), n = 471]
with CBT compared with other therapies in one trial. No
differences in one trial.

CBT = cognitive behavioral therapy; GET = graded exercise therapy; QLI = Quality of Life Inventory; QOLS = Quality of Life Scale; RCT = random-
ized, controlled trial.

Annals of Internal Medicine « Vol. 162 No. 12 « 16 June 2015

Downloaded From: http://annals.org/ on 07/06/2015

www.annals.org



