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Abstract
Chronic Fatigue Immune Dysfunction Syndrome (CFIDS) is a complex, multi-organ system
disease of unknown etiology characterized by functionally debilitating exhaustion and a
constellation of associated symptoms. Its diagnosis is complicated; its treatment is largely
supportive; and full recovery is rare. As well, lack of medical acknowledgement of CFIDS as a
legitimate disease has caused patients to suffer a significant social stigma. However, recent work
characterizing improved CFIDS biomarkers coupled with a modified understanding of CFIDS
etiology may foreshadow a transformation in the medical approach to this illness.

Symptoms and diagnosis of chronic fatigue immune dysfunction syndrome
The hallmark symptom of CFIDS is extreme chronic fatigue. In many cases, this follows a
period of flu-like illness. However, no physical exam or laboratory finding is diagnostic of the
disorder (Prins et al., 2006). Rather, its diagnosis is clinical and relies on the presence of
symptomatic criteria outlined in one of several comparable case definitions (for example, the
Oxford, London, or Centers for Disease Control [CDC] definitions). Of these, the CDC CFIDS
criteria are the most widely employed (Prins et al., 2006). They are: 1) Debilitating, new-onset
fatigue present for at least six months which is 2) not alleviated by rest and 3) results in a
significant decrease in the ability to function normally in daily life, 4) accompanied by four or
more of impaired memory or concentration, sore throat, tender cervical or axillary lymph nodes,

muscle or joint pain, new headaches, or post-exertional malaise, also present for six or more
months (Fukuda et al., 1994).

Despite the availability of diagnostic criteria, a diagnosis of CFIDS is rarely straightforward.
First, it is a diagnosis of exclusion. This is an unavoidable consequence of the lack of
quantifiable, objective CFIDS biomarkers- yet the list of exclusionary criteria is substantial
(Afari and Buchwald, 2003). Exclusionary criteria include fatigue caused by a known disease (a
list of these would include hypothyroidism, anemia, diabetes, congestive heart failure, chronic
obstructive pulmonary disease, kidney failure, adrenal insufficiency, cancer, autoimmune
disease, certain medications, and persistent infection), fatigue caused by exertion, several
psychiatric disorders including major depressive disorder, bipolar disorder, schizophrenia,
dementia, delusional disorder, anorexia or bulimia, substance abuse, and severe obesity (Fukuda
et al., 1994; Prins et al., 2006; Gonzales and Nadler, 2009). The time and cost of ruling these out
can be quite significant. As well, the CFIDS diagnostic criteria may be incomplete. For example,
a significant number of patients report gastrointestinal distress, dizziness, nausea, anorexia, night
sweats, muscle fasciculations, sleep disturbances, and orthostatic hypotension in addition to their
diagnostically-relevant symptoms. For some, these additional symptoms may be as distressing as
those outlined as diagnostic criteria- making the initial presentation of CFIDS quite
heterogeneous- yet they are not included in most case definitions (Afari and Buchwald, 2003;
Janson et al., 2003; Prins et al., 2006). Finally, CFIDS criteria overlap significantly with those of
several other syndromes, including fibromyalgia (unexplained chronic pain and fatigue), irritable
bowel syndrome (unexplained gastrointestinal distress accompanied by psychiatric complaints),
and others to such a degree that, in many patients, more than one of these diagnoses may

adequately explain all symptoms. In fact, some authors suggest these syndromes may actually be
varying presentations of the same disease, such that which diagnosis a patient receives is largely
dependent on which specialist does the diagnosing (Prins et al., 2006; Wessely et al., 1999). In
an attempt to address these concerns, Carruthers et al., (2003) published an expanded clinical
case definition that included such symptoms as sleep dysfunction and orthostatic hypotension;
nonetheless, there continues to be considerable debate regarding the appropriate case definition
of CFIDS (Prins et al., 2006), and as a result, the disorder may be significantly mis- or underdiagnosed.

Disagreement over the case definition of CFIDS coupled with its heterogeneous presentation and
the complex, subjective nature of its diagnosis have made some physicians reluctant to accept it
as a genuine physical illness. Instead, they suggest that it is entirely psychiatric in origin
(Asbring and Narvanen, 2003; Gilje et al., 2008). (Interestingly, a group of general practitioners
in Britain were far more dismissive of CFIDS than they were of irritable bowel syndrome,
although, as noted above, the two may actually be varying presentations of the same disease
[Raine et al., 2004]). Unfortunately, this skepticism has contributed to a significant social
stigma: Its legitimacy disallowed by the medical profession, CFIDS has become a shameful
secret for some- patients are accused of lying about their diagnosis or of using it to get out of
commitments, and experience a significant amount of social isolation as a result (Asbring and
Narvanen, 2002).

Despite its attendant controversy, the bulk of evidence indicates that CFIDS is a real, albeit,
poorly-understood, physical disease entity. Not least among this evidence is the observation that
experience of CFIDS can be entirely disabling for some patients.

The illness experience
CFIDS symptoms can cause significant problems in daily life. For example, as a result of fatigue,
memory loss, and impaired concentration, patients have trouble interacting with others and
experience strained relationships with families, friends, and significant others (indeed, many
CFIDS patients may end or avoid romantic relationships, fearing an inability to fulfill the
expectations of another person) (Travers and Lawler, 2008; Anderson and Ferrans, 1997; Arrolls
and Senior, 2008). As well, many experience difficulty with mobility and with common activities
of daily living such as food preparation and housekeeping (Arrolls and Senior, 2008). About
two-thirds find it difficult to maintain full-time employment and lose substantial income and
accumulate significant debt as a result or their illness (Afari and Buchwald, 2003; Buchwald et
al., 1996; Edwards et al., 2007). Perhaps most devastating, many CFIDS patients experience a
significant burden of mental illness as a result of their disease: A loss of “self” as symptoms
curtail access to activities of their former lives; a feeling of isolation from society at large; and
the indignity of living with a medically-stigmatized disease (Travers and Lawler, 2008).
Unsurprisingly, depression is common in the CFIDS community (Priebe et al., 2008). Yet the
experience of CFIDS is not uniform. For example, fatigue onset in some individuals is gradual,
while in others, it is abrupt, and in most individuals symptoms come and go unpredictably and
with varying degrees of severity (Afari and Buchwald, 2003; Anderson and Ferrans, 1997).

Etiology, treatment and prognosis
With the exception of several complementary approaches (for example, fatty acid
supplementation, osteopathy, homeopathy, and acupuncture, none of which has been shown to be
effective), CFIDS treatments have largely been designed to mitigate the supposed causes of the
disorder [Whiting et al., 2001; Wang et al., 2008]).

For example, some reports suggested immune dysfunction and/or generalized inflammation were
to blame for CFIDS- patients were noted to have aberrant populations of T cells, B cells, and
natural killer cells, and altered patterns of inflammatory cytokine expression (Devanur and Kerr,
2006). Therefore treatment was initiated with immunoglobulins to eliminate rogue
autoantibodies; antihistamines to inhibit the allergic responses; interferons and tumor necrosis
factor inhibitors to inhibit wholesale the immune response; and non-steroidal anti-inflammatories
to reduce inflammation- yet none of these treatments produced consistent results (perhaps
unsurprisingly, as the original immunopathology reports were themselves, in retrospect, rather
equivocal) (Devanur and Kerr, 2006; Prins et al., 2006). Abnormalities in endocrine function
were also observed. In particular, there was a consistent hyporesponsiveness in CFIDS patients
of the hypothalamic-pituitary-adrenal axis (HPA), possibly leading to abnormal stress and
immune responses in these individuals. However, treatment with exogenous corticosteroids (for
example, hydrocortisone), had no consistent effect (Afari and Buchwald, 2003). Depression was
once considered a possible cause of CFIDS (although it no longer is) and was treated with
tricyclic antidepressants and selective serotonin reuptake inhibitors, with no consistent effect
(Afari and Buchwald, 2003). Bacterial infection was also explored as a cause. For example, a
significant number of patients developed chronic fatigue syndrome post-Lyme disease or Q

fever, both of which have bacterial etiologies (Treib et al., 2000; Ledina et al., 2007). However,
treatment with a variety of broad-spectrum antibiotics had no consistent effect (Afari and
Buchwald, 2003). Finally, a substantial body of evidence suggested that persistent viral infection,
most likely with the Epstein Barr Virus or with an enterovirus, was responsible for CFIDS. Most
convincingly, a significant proportion of CFIDS patients report a period of flu-like illness
preceding the onset of fatigue, and stress, which can reactivate latent viral reservoirs, was
identified as a predisposing factor for CFIDS. Yet antiviral treatment, as others, had no
consistent effect (Prins et al., 2006; Afari and Buchwald, 2003).

The only effective treatments thus far have been cognitive behavioral therapy (CBT) and graded
exercise therapy (GET). CBT is a counseling-based intervention that teaches patients to take
control over CFIDS by explaining the current medical understanding of CFIDS, encouraging a
change in patients’ fatigue-associated thoughts and behaviors, and promoting a gradual return to
physical activity. CBT has been effective in reducing CFIDS symptoms in about 70% of patients
(Prins et al., 2006). In contrast to CBT, GET focuses only on a gradual increase in physical
activity, with little attention paid to cognition. GET has been successful in reducing CFIDS
symptoms in 55% of patients (Prins et al., 2006). Pacing, or adjusting the intensity of daily
activities to match energy levels, is advocated by CFIDS patient organizations as another
effective treatment, but this has yet to be tested empirically (Prins et al., 2006; White et al.,
2007).

Unfortunately, the success of such “psychological” treatments as CBT and GET has only
reinforced the stereotype that CFIDS is a purely psychiatric disease (Prins et al., 2006). Also

reinforcing this stereotype is the observation that predisposing factors for CFIDS include
personality traits such as neuroticism and introversion, while other predictors of poor response to
treatment are such psychological factors as stress, a belief in a physical cause of the illness, a
strong focus on symptoms, and a poor sense of control over symptoms (Afari and Buchwald,
2003). Yet basic research has continues to indicate that physical pathological processes are
occurring in CFIDS patients (see below).

Aside from CBT and GET, CFIDS treatment is symptomatic and supportive, and regardless of
the therapy chosen, total recovery is rare. Although many patients experience some improvement
with therapy, residual symptoms are common, and relapses may occur throughout life (Prins et
al., 2006; Priebe et al, 2008).

The future of chronic fatigue immune dysfunction syndrome
Thankfully, in recent years the medical community has become more accepting of CFIDS as a
physical disease process, which has prompted renewed scientific interest in this disease and has
produced a spate of findings which add to the understanding of this disease as a complex, multisystem disorder. For example, abnormal thermoregulation in teenagers with CFIDS suggested
the disease may impair normal sympathetic nervous function (Wyller et al., 2007), while fMRI
observations suggested that CFIDS patients may have an abnormally-functioning anterior
cingulated cortex- a part of the brain responsible for motivation (de Lange et al., 2004). Other
authors reported dysfunctional central serotonin metabolism (Narita et al., 2003). Alterations in
muscle tissue have also been observed, with a reportedly abnormal preponderance of fast-twich
fibres in CFIDS patients (Pietrangelo et al., 2009). Altered urinary output of some metabolites,

including asparagines, phenylalanine, branch chain amino acids, tyrosine, and others, suggested
that CFIDS patients suffer from quantifiable metabolic derangements (Afari and Buchwald,
2003). Significant changes in composition of gut microflora have been observed in CFIDS
patients, suggesting a gastrointestinal origin for the syndrome (Sheedy et al., 2009; Evengard et
al., 2007). Finally, some twin studies suggested a heritable component to CFIDS (Afari and
Buchwald, 2003). These and other results indicate that CFIDS truly is a whole-body disease.

Work to identify genetic and protein biomarkers is also ongoing and may soon improve ability to
accurately diagnose CFIDS. For example, single nucleotide polymorphisms in genes involved in
glucocorticoid metabolism, serotonin pathways, and nervous signal transduction have all been
linked to CFIDS, while microarray studies have implicated a broad set of genes differentiallyexpressed in CFIDS patients (Goertzel et al., 2006; Fang et al., 2006). Interestingly, Kerr et al.
(2007) have shown four genes of unknown function with highly significant associations to
CFIDS, suggesting that our current genetic net may as yet be cast too narrowly to identify
important CFIDS genes. Protein biomarkers of CFIDS have been identified as well, in blood and
cerebrospinal fluid (Kerr et al., 2007; Baraniuk et al., 2005).

Most importantly, a new conceptual framework for CFIDS is emerging that may improve
treatment of the syndrome. In brief, CFIDS seems most likely to result from one of several
infectious etiologies causing persistent, low-level immune dysregulation and subsequent HPA
dysfunction via cytokines that span the immune/endocrine gap (for example, IL-1 and IL-6)
(Prins et al., 2006; Afari and Buchwald, 2003). This occurs on a background of environmental
(i.e. stress) and genetic predisposing factors. This framework is useful because it allows

researchers to legitimately investigate CFIDS without requiring the identification of a single
etiological agent. It also eschews the idea that a single treatment modality will successfully treat
CFIDS, instead allowing that multiple, personalized treatment options specific for particular
infectious, immune, and endocrine etiologies may be more effective. Finally, it acknowledges the
complex, long-term process that is likely responsible for CFIDS. This last will hopefully further
the acceptance of CFIDS by the medical community and society at large as it more appropriately
conceptualizes the disorder as a multifactorial disease whose pathogenesis will be, as a result,
extremely difficult to explain.
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