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ABSTRACT

This commentary presents a simplified way of making
the diagnosis of myalgic encephalomyelitis/chronic
fatigue syndrome (ME/CFS) using the 1994 Centers
for Disease Control and Prevention case definition.
The format used can easily be modified for other case
definitions. The commentary then discusses whether
ME/CFES is the same or a different illness from
fibromyalgia. Because overlap exists between the 2
syndromes, some investigators have posited that they
are variants of the same illness. I have viewed this as
an empirically testable hypothesis and have
summoned considerable amounts of data that suggest
that the 2 illnesses differ. Were differences to exist,
that would suggest different pathophysiologic
processes for each, leading to different treatments.
(Clin Ther. 2019;41:612—618) © 2019 Elsevier Inc.
All rights reserved.
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Mpyalgic encephalomyelitis/chronic fatigue syndrome
(ME/CFS) and fibromyalgia are medically unexplained
illnesses, predominantly in women, characterized by
disabling fatigue and widespread pain with
tenderness, respectively. The term ME/CFS was
advanced in the Institute of Medicine's 2015 review of
the illness; prior to that, the illness was identified as
CFS. Because there are currently no known
biomarkers that can be used to diagnose each of these
illness processes, diagnosis is based on clinical criteria.
One major difference between the 2 diagnoses is that
the existence of any medical cause of severe fatigue
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excludes patients from receiving the diagnosis of CFS;
in contrast, there are no medical exclusions in making
the diagnosis of fibromyalgia. Instead, patients with
no other cause for body-wide pain are diagnosed as
having primary fibromyalgia, whereas those with
coexisting rheumatologic diagnoses
diagnosis of secondary fibromyalgia. This difference in
diagnosis is responsible for a 10-fold difference in
prevalence, with CFS occurring in approximately
0.3%' of the population and fibromyalgia in
approximately 4%.”

I was a part of the committees that arrived at the 1994
and 2015 case definitions for CFS and ME/CEFS,
respectively; therefore, these are the definitions described
here. The 1994 Centers for Disease Control and
Prevention—based case definition defined the illness as
new onset of fatigue that lasted at least 6 months and
was severe enough to produce a substantial decrease of
activity at work, at school, or while doing personal or
social activities. We have operationalized the way we
assess severity of fatigue by asking patients to score their
reduction in activity using a 5-point visual analog scale,
ranging from O for none to 3 for substantial and 5 for
very severe. We then ask patients to provide duration
and burden of (using the same 0- to S-point visual
analog scale) the following symptoms: sore throat,
tender lymph glands, headache, myalgia, arthralgia,
unrefreshing sleep, difficulty with concentration and
attention, and the report that even minimal physical or
mental exertion produce a flare-up of all these other
symptoms.
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Grading Scale

| | | | | |
0 1 2 3 4 5

None Mild Moderate Substantial ~ Severe Very
Severe
Figure 1. Visual analog scale shown to patients

during their evaluation for the possible
diagnosis of chronic fatigue syndrome.
To use this most efficiently, put this on
one side and Figure 2 on the back side
of a piece of paper.

Figures 1 and 2 show how to facilitate making this
diagnosis. Figure 1 depicts the visual analog scale
going from none (rating of 0) to very severe (rating
of 5). The physician holds the scale shown in
Figure 1 in front of the patient and then reads the
text in Figure 2 to the patient. Figure 2 allows the
examiner to first assess the effects of the patient's
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fatigue on his or her life sphere. We define a
substantial reduction in activity as endorsement of at
least 1 of the life spheres at a rating of >3. Patients
who do not report having fatigue sufficient to
produce such a reduction in activity would receive
the diagnosis of idiopathic chronic fatigue rather than
the more severe diagnosis of CFS. However, if the
patient fulfills the life sphere criterion, the examiner
than consults the list of 8 symptoms that accompany
severe fatigue and makes the diagnosis of CFS; these
symptoms are sore throat, tender lymph glands,
headache, myalgia, arthralgia, unrefreshing sleep,
difficulty with attention and concentration, and
postexertional malaise. If the patient rates 4 of these
8 symptoms on the list as a moderate or greater
problem, that patient fulfills the symptom severity
criterion and then receives the diagnosis of CFS (in
our research, we require patients to rate symptoms as
substantial or worse to be included in studies).

Next, blood tests are performed to eliminate many
of the myriad medical causes of fatigue, including
anemia, occult liver dysfunction, hypothyroidism, an
underlying inflammatory disorder via sedimentation

PLEASE READ THE FOLLOWING QUESTIONS TO THE PATIENT

Part 1: Life Spheres Criterion

Part 2: Symptoms Criterion

During the past six months, how much has your
fatigue reduced your activity during:

® Your time at work
* Your personal life
* Your social life

¢ Your time in school

Grading Scale

- 1 1 1 1
0 1 2 3 4 5

Moderate Substantial ~ Severe Very
Severe

On the average, how much of a problem have you-
had over the past six months with:

e Sore throat

e Tender glands in the neck
¢ Headache

¢ Achy muscles

¢ Achy joints

¢ Nonrefreshing sleep

Difficulty with attention or concentration
® Increase in symptoms after mild exertion

Patients qualify for diagnosis if they have:
* 1 or more ratings of 3-5 for Life Spheres Criterion

and

* 4 or more ratings of 2-5 for Symptoms Criterion

Figure 2.

Read this script to the patient. If the patient fulfills the criteria noted herein, that patient will fulfill the

1994 Centers for Disease Control and Prevention case definition for chronic fatigue syndrome. If the
patient reports moderate or greater problems with unrefreshing sleep, cognitive problems, and
postexertional malaise, the patient would also fulfill criteria for the 2015 clinical case definition
developed by an expert committee at the Institute of Medicine for ME/CFS.
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rate and C-reactive protein level, Lyme disease via C6
Lyme ELISA, and rheumatologic disease via
rheumatoid factor and antinuclear antibody. Because
some severe psychiatric illnesses could present with
fatigue, those with a history of psychotic or bipolar
disorders, recent eating disorder, or problems with
alcohol or drug abuse would be excluded from
receiving the diagnosis.

In contrast to this research case definition, a
committee of experts met at the Institute of Medicine
in 2015 and came up with an easier way to make the
clinical diagnosis of the illness and changed its name
to ME/CFS. The case definition was similar in defining
the illness as requiring new onset of 6 months of
fatigue that produced a substantial decrease in activity.
In addition, patients must have moderate, substantial,
or severe problems (scores of 2, 3, or 4, respectively,
on our visual analog scale) that occur at least half the
time with unrefreshing sleep, postexertional malaise,
and either cognitive problems or objective evidence of
orthostatic intolerance. To determine whether a
patient has physiologic evidence of orthostatic
intolerance, we record physiologic data while the
patient is supine and then every minute during a 10-
minute lean test during which the patient is asked to
keep feet together leaning against a wall without
talking; a video of this procedure can be found
at  https://www.facebook.com/painandfatigue/videos/
1318728218235453/.

The 2 most common examples of physiologic
manifestations of orthostatic intolerance are
orthostatic tachycardia with increases in heart rate
that exceed 30 beats per minute or orthostatic
hyperventilation with decreases in exhaled carbon
dioxide of 31 or lower; for clinical practice, we use
values of 33 or lower. Earlier work suggested that
delayed hypotension was also common, but we
were unable to replicate this finding in a controlled
study.’

The diagnosis of fibromyalgia®  requires
widespread pain that lasts at least 3 months and is
accompanied by tenderness on palpation with
pressure of 4 kg in at least 11 of 18 locations (see
Figure 3 for their location); however, patients
usually report pain wherever they are pressed—thus
the notion of widespread pain. However, the
American College of Rheumatology came up with
an operational definition of the term widespread:
pain on left and right sides of the body, above and
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below the waist, and accompanied by pain in the
cervical spine, anterior chest, thoracic spine, or low
back. Patients who fulfilled these criteria often
report symptoms also consistent with the diagnosis
of temporomandibular joint/muscle disorder.®
Despite the difference in prevalence between the 2
syndromes, the core symptoms of fatigue, sleep
problems, and cognitive difficulties exist across both
syndromes and lead to significant comorbidity between
them; we have found that 34% of 313 patients
diagnosed with CFS had comorbid fibromyalgia.” The
fact that these 2 syndromes coexist so often has led
some to question whether they are, in fact, distinct
diagnostic entities. Barsky and Borus,® for example,
have suggested that the “similarities between them
outweigh the differences”—a position similar to that
taken by other researchers. We have termed this the
unitary hypothesis—a position our own data and those
of others do not support, as we will report. A revision
of the original 1990 case definition for fibromyalgia
published in 2010° has blurred the diagnostic
differences between the 2 illnesses, nearly doubling the
rate at which patients with CFS also receive the
diagnosis of fibromyalgia compared with when the
1990 case definition is used.” Doing this leaves open the
research question of whether the 2 illnesses are variants
of one another or are attributable to different
pathophysiologic processes. If the former hypothesis
were true, discrete case definitions corresponding to
distinct illness syndromes would be unnecessary because
the pathophysiologic underpinnings of the 2 syndromes
would be similar; plans to treat one syndrome would
apply to the other as well. Therefore, a critical question
at this juncture is to answer the question of CFS and
fibromyalgia are the same or different illnesses.
Although overlap between the occurrence of CFS and
fibromyalgia exists, there are differences between the
illnesses. For example, substance P is increased in the
spinal fluid of patients with fibromyalgia but not in the
spinal fluid of patients with CFS.'" This increase in
fibromyalgia has recently been replicated in serum and
extended to report an increase in corticotrophin-
releasing hormone, with both of these leading to
further increases in interleukin 6 and tumor necrosis
factor via mast cell activation.'! Of potential
importance is the recent suggestion that this
inflammatory process can be limited with treatment
with interleukin 37.'> A critical next step will be to
move these studies to a side by side comparison of
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Figure 3. This figure depicts the location of the 18 tender points that should be probed for tenderness at a force
of 4 kg. The patient will usually report pain at pressure substantially <4 kg. If the patient reports
tenderness at >10 of the 18 locations, that fulfills the tender point requirement for the diagnosis of

fibromyalgia.

fibromyalgia with CFS to determine whether differences
in this immune regulatory process exist between the
illnesses.

We have reviewed the work of others in which
biochemical, physiologic, and genetic differences have
been reported between the 2 syndromes'’; moreover,
many of our own studies also found differences
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between the 2 illnesses, supporting the position that
the illnesses are different and produced by different
pathophysiologic processes.

Because our studies were subsumed under the
auspices of an National Institute of Health (NIH)—
funded CFS cooperative research center, we studied
patients with CFS only or with CFS and fibromyalgia
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and did not recruit those with fibromyalgia only for
study. Those in the CFS-only group but not the CFS
and fibromyalgia group had neuropsychological
dysfunction and an elevated brain serotonergic
response to tryptophan infusion relative to
controls.'*!° Those with CFS and fibromyalgia did not
have these findings, but the patients with CFS only had
an altered physiologic response to a standardized
submaximal exercise test through reduced blood
pressure and an increased stroke index.'® Concerning
posttraumatic stress disorder, patients with CFS only
had rates of having this diagnosis on diagnostic
psychiatric interview (ie, 1.5%) seen in community
samples, whereas those with CFS and fibromyalgia had
substantially and significantly higher rates (ie, 8.5%)
(Natelson BH, unpublished data). Another group also
reported this."” Approximately twice as many patients
with CFS only developed their illness after a sudden,
influenza-like onset compared with those with CFS and
fibromyalgia.” Finally, our group has identified a
series of patients diagnosed with obstructive sleep
apnea based on data recorded during overnight
polysomnography.'® Fourteen percent of these patients
had CFS only, 4% fulfilled case criteria for the
diagnosis of CFS and fibromyalgia; in contrast, none of
these patients had fibromyalgia only. These findings
indicate discordance in rates of CFS and fibromyalgia;
compared with substantially higher rates for CFS
(compare 14% to 0.3% in community samples), rates
of fibromyalgia only were not different from those
found in community samples (approximately 4% in
both). This review strongly suggests that CFS only and
CFS and fibromyalgia are categorically different and
not just the same disorder that differs in severity.

Most recently, we turned our focus on the sleep
architecture of patients with CFS only and those
with CFS and fibromyalgia and have found these to
differ.'” These differences were not seen using
standard Rechtschaffen and Kales criteria but were
seen using our newer approach that determined the
probability for transitioning among the various sleep
phases.”’ The original Rechtschaffen and Kales
method of assessing sleep rates the sleep stage status
of every sequential 30-second epoch after sleep
onset. In general, people fall into light sleep early,
with sleep getting deeper later in the night. This
process allows sleep researchers to quantify the
duration of light and deeper sleep during the entire
night as well as periods when the sleeper wakes
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after sleep onset. However, this method only
provides a rather coarse representation of sleep
architecture. In contrast, we count every transition
from one sleep stage to another. So, for example, as
one falls asleep, a transition might occur between
wake and light (N1) sleep. Then as the patient falls
deeper asleep, transitions may occur from N1 to N2
or even N3 sleep, both of which capture the deeper
stages of sleep.

The data from this study are shown in Figure 4.
Patients with CFS only had a very different
abnormality from patients with CFS and fibromyalgia,
in the form of increased transitions from REM to
wake. In contrast, patients with CFS and fibromyalgia
but not those with CFS only or healthy controls, had
data indicative of sleep disruption, namely, higher
probabilities of transitioning from slow wave sleep to
N1. As a compensation, these patients also had
evidence of greater sleep pressure than those with CFS
only by having increased transitions from wake to N2.

These differences in sleep architectures indicate that
patients with CFS and fibromyalgia exhibit an
additional sleep-disrupting component to their disease
not found in patients with CFS only, supporting the

(w)
I
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mmmp CFS and fibromyalgia > healthy
@ @CFS and fibromyalgia > CFS alone

Figure 4. This figure shows a summary of all the
transitions among sleep stages (N1,
N2, and N3, indicating progressively
deeper sleep) for chronic fatigue syn-
drome (CFS) only, CFS and fibromy-
algia, and healthy controls. Note that
the sleep architecture of the patients
with CFS only differs considerably from
those with CFS and fibromyalgia. R =
REM sleep; W = wake.

Volume 41 Number 4



idea that pathophysiologic differences exist between
patients with CFS only and those with CFS and
fibromyalgia; such differences may mean that CFS
with fibromyalgia is a different illness from CFS
without FM. We have recently been approved to
receive NIH funding to allow us to use a method to
make this determination by nonpharmacologically
improving some elements of sleep. A report from
Swiss researchers studied the sleep architecture of 10
young men during two 45-minute naps: one on a
normal bed and the other on a bed that moved back
and forth like a cradle’’ (while this is an oscillating
movement, the authors called it “rocking”—a term I
will continue to use here also). Sleep in the rocking
bed condition was better than in the stable bed
condition, with shorter periods of light sleep,
increases in N2 sleep accompanied by a higher
density of sleep spindles, and evidence for improved
deep sleep (significantly higher delta power
throughout the nap). Because in our data only the
patients with CFS and fibromyalgia had disrupted
sleep, specifically in the pattern improved by the
rocking bed, the hypothesis we will test with the
newly available funding is that the rocking bed will
improve the sleep disruption of the patients with CFS
and fibromyalgia significantly more than it will for
the sleep of patients with CFS only.

Going forward, we have also recently learned that
the NTH will fund the next step of our proteomics
effort using spinal fluid collected from patients who
were not using brain-active medications to determine
whether CFS alone is a different illness from CFS
and fibromyalgia. Our initial study compared spinal
fluid from a mixed sample of patients with CFS
compared with spinal fluid from patients whose
fatigue followed well-treated Lyme disease.””
Importantly, the proteomic analysis identified >600
proteins that seemed unique to CFS based on limits
of detection, thus differentiating it both from the
patients with Lyme disease and from healthy
controls. However, inferences about these results
were limited by the need to pool the spinal fluid
from >20 patients with CFS to attain a volume
sufficient for analysis. Advances in methods have
now obviated the need for so much pooling. With
the new NIH support, we can limit pooling to 2
patients per group and are able to assay 5 such
groups; thus, we will be able to aliquot spinal fluids
from patients with either CFS only or CFS and
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fibromyalgia in discrete pools. Being able to do this
will allow us to eliminate outliers and determine
whether the proteome of those with CFS only is
similar to or different from those with CFS and
fibromyalgia—a major step forward.
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