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Review Article

The chronic fatigue syndrome
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Introduction

. Waging war requires ..... energy, which in
the end, depletes the operator and concerns the
relationship between energy and stress. When the
operators are human beings, it may happen that a
stage is reached such that the demands being made
exceed their resources to cope ..... the symptoms
of such resultant stress have been given a variety of
labels - shellshock, lack of moral fibre, twitch, war
neurosis, battle fatigue and now post-traumatic
stress disorder ......'. This is a paraphrased account
of Norman Dixon's penetrating assessment of
post-Gulf War battle stress in The Times Saturday
Review of the 26 January 1991. It would apply
equally to the chronic fatigue syndrome (CFS),
which also has a variety of labels including the
post-viral fatigue syndrome, myalgic encephalo-
myelitis, Royal Free disease, fibromyalgia, epi-
demic neuromyaesthenia, yuppy 'flu disease,
chronic Epstein-Barr virus syndrome and Iceland
disease. The major clinical feature is of incapa-
citating fatigue, often accompanied by widespread
myalgia and low-spiritedness.

Symptoms

Fatigue of at least 6 months duration is a constant
feature which limits the patient's day-to-day act-
ivities.' It is usually made worse by activity of any
kind, so it becomes self-restrictive. It may prevent
the patient from going out of doors, shopping,
partying, taking children to school, doing house-
work and, of course, pursuing a job of work. Such
fatigue is an intimate mixture of mind and body,
and these two aspects are often indistinguishable.
Physical fatigue may be linked to myalgia, whereas
mental fatigue may be associated with lack of
interest in all aspects of living.

Sleep disturbance is found in the majority,2-4

who may complain of sleeping too long, or that
their sleep is interrupted and unrefreshing. Other
features reported in at least half of these patients
include recurrent sore throat, poor concentration,
deficient short-term memory and other neuro-
psychological complaints, headaches, tender lymph
nodes, arthralgia, feverishness, allergies and gas-
trointestinal upset consistent with the irritable
bowel syndrome.2-4 In approximately 50% the
onset of the syndrome is marked by an acute viral
or glandular-fever-like illness.5'6

Signs

There are virtually no abnormal signs, thereby
providing the striking clinical feature that gross,
incapacitating and distressing symptoms are out of
proportion to the lack ofphysical signs.' There may
be tender muscle areas but they are no more
significant than in other, non-fatigued patients.7
The lack of physical signs often upsets the patient,
who would naturally prefer to have his symptoms
supported by evidence of a viral infection or even
other organic illness. This lack of correlation of
symptoms and signs is underlined and aggravates
patients still further when investigations ('please do
everything') are all normal; reassuringly normal to
the doctor but received with less enthusiasm by the
patient.

Aetiology

Is it an infection?

The onset in 50% or more is an acute illness with
lfrver and constitutional symptoms, suggesting a
viral aetiology5,6 which has been the subject of
much research and debate. There have been several
conflicting reports of the possible association of
this complaint with Coxsackie and other entero-
virus infections.8 A recent carefully designed study
found no significant difference in serum IgM and
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IgG Coxsackie B antibody levels between patients
and controls.3 However, enteroviral RNA was
found in muscle biopsies from fatigued patients in
two studies.9"0 Further evidence also comes from
the claim that these patients are more likely to have
enterovirus-specific VP1 antigen in their blood,"
although others have cast doubt on the validity of
this observation.'2 Epstein-Barr virus (EBV) has
been associated with many conditions including
infectious mononucleosis worldwide, Burkitt's
lymphoma in malarious areas of Africa and naso-
pharyngeal carcinoma, especially in South-East
Asia. It is also a well-recognized cause of persistent
fatigue, often following acute infectious mono-
nucleosis, and has been held to be the commonest
cause ofthe chronic fatigue syndrome in the United
States.'3 18 Apart from the temporal relationship
between acute EBV and subsequent fatigue, evi-
dence of this infection in CFS includes the detec-
tion of replicating virus in circulating lymphocytes,
raised titres ofantibodies to the viral capsid antigen
and early antigen, and absent antibodies against
the nuclear antigen in a proportion of pa-
tients.'3"6'8 The latter findings are proposed as
supporting evidence for a continuing and incom-
plete immune response to EBV. This view has been
challenged as several other studies have found no
real association.'9-21
A large number of other infectious agents have

been implicated including human herpes virus
Type 6, Toxoplasma gondii, Brucella species, Bor-
relia burgdorferi, Candida albicans and retro-
virus.22-25 At present a causal association with any
individual infection remains unproven.

Is it an immunological upset?

There is evidence of qualitative and quantitative
abnormalities of both T and B lymphocytes in
CFS26 but again, results have been conflicting.
Some workers have found reduced circulating CD8
+ ve (T8) suppressor cell counts which also had
increased markers of activation (CD38 and HLA-
DR). This group claims that patients in whom
circulating T8 lymphocytes were found to have an
increase in at least two of the surface markers
CD1lb, CD38 and HLA-DR had a 90% pro-
bability of having the fatigue syndrome.27 Others
have failed to demonstrate such differences al-
though one group found a raised circulating T8
lymphocyte count in patients with a subsequent
early improvement in symptoms.28 Reduced levels
of circulating natural killer (NK) cells,3'29 Clq
complement component, CD4 (helper) and CD3
positive lymphocytes have also been described.30
One group reports a completely normal virally
stimulated immune response in CFS,3' and others
have demonstrated an increase in CD56 + ve NK
subsets with low levels of antibody-dependent

cytotoxic cells.3'
Evidence of an abnormal humoral immunity in

CFS includes IgG deficiencies,29,33 especially IgGI
and IgG3, reduced in vitro antigen-induced B cell
response,30 raised serum autoantibodies29 and low
circulating B cell counts in a minority of patients.3
Currently available data on the nature of any
dysfunction of lymphocyte-related immunity are
conflicting and remain inconclusive. It is also clear
that ill-health related to other specific aetiologies is
associated with a similar range of immunological
changes.34

Cytokine abnormalities have also been proposed
in this condition. McDonald et al. have suggested
that the side effects of alpha interferon, when given
for the treatment of chronic hepatitis B, are so
similar to the symptoms ofCFS that this condition
may be due to raised interferon levels.35 In support
of this hypothesis, one group found raised serum
alpha interferon levels in three of 15 CFS patients,
and increased 2.5 adenylate synthetase (an inter-
feron-induced enzyme) in five of 18 patients.36

Further evidence comes from a study in which
the peripheral blood mononuclear cells of sufferers
were stimulated by virus in vitro and produce more
alpha interferon than matched controls.37 A similar
line of argument was followed for Interleukin 2
(IL-2) in that the side effects of pharmacological
doses are similar to CFS and raised serum levels
have been detected in some CFS patients.38 Others,
however, have demonstrated normal IL-2 produc-
tion by peripheral blood mononuclear cells in vitro
but increased IL-1, IL-6 and tumour necrosis
factor.39 Most ofthis work on cytokines has looked
at small numbers of patients and found abnor-
malities in only a minority, suggesting the need for
much more evidence.

Is it a psychiatric disorder?

Physical symptoms seen in many patients with
depression, such as lethargy, fatigue and disor-
dered sleep pattern, are also found in CFS, and has
led many to conclude that CFS is merely a form of
atypical depression with accentuated physical
manifestations.442 This is supported by the
finding that a high proportion ofCFS patients meet
the diagnostic criteria for psychiatric illness and
have a high rate of pre-morbid psychiatric prob-
lems.43 However, any patient with a chronic
incurable condition is at risk of reactive depression
and the standard questionnaires used in psychiatric
assessment classify the sort of symptoms seen in
CFS as supportive evidence of depression.44 Some
CFS patients are helped by anti-depressants, but
whether their depression is primary or secondary
remains unclear.6 One group suggests that the
majority ofsuch patients are suffering from chronic
habitual hyperventilation ('Effort Syndrome'), for
which sedation and rehabilitation may help.45
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Diagnosis

From the preceding discussion it is clear that there
are no consistently abnormal physical findings or
laboratory tests. The diagnosis therefore relies on
the exhaustive exclusion of all other conditions
likely to cause similar symptoms, in the presence of
a typical history which should include fatigue of at
least 6 months standing. The diagnostic process has
been formalized and these criteria should ideally be
utilized in future research to aid uniformity of
definition. 1,46

Course

Symptoms may follow a uniform or relapsing
progression.46 The outlook is generally uncer-
tain,'6 although in the authors' experience the
majority of patients spontaneously recover in the
first 2 years. The prognosis seems to be unrelated to
the type of onset of the disease.5

Treatment

A report from Sydney33 claims that intravenous
immunoglobulin was effective in a significant
number of Australians, men and women in equal
numbers, who had suffered for a mean of 47
months. A dose of2 g/kg was infused over 24 hours
once a month for 3 months. At the end, 43% of the
immunoglobulin recipients and only 12% of those
receiving maltose as control placebo had res-
ponded with a substantial reduction in symptoms
and concomitant improvement in work, leisure and
social activities. In precisely the same month a
study from Minnesota reported no significant
improvement with smaller doses (1 g/kg) over a
longer period (6 months).47 Moreover, in the latter
study, major adverse reactions were observed in
both treatment and placebo groups.47 Such a clash
ofviews needs vigorous umpiring and this was well
done in a balanced editorial.'8 In terms of Davis

cup tennis it was judged that both sides had
achieved a commendable tie-break situation.48
Straus, in summing up the differences between the
studies, suggests that there is a residual possibility
that immunoglobulin therapy may be effective.'8
Magnesium deficiency has been postulated as a

cause of the fatigue and parenteral magnesium was
considered to be beneficial in such patients,49 but
Spanish workers found no differences in magne-
sium levels in serum, whole blood or red cells
between patients or controls.5' There have been no
further reports supporting the use of magnesium,
and this therapy has not been successful in the
experience of the authors (unpublished observa-
tion). Other therapy reported to be of benefit
includes cognitive behaviour therapy,5' high-dose
essential fatty acids (Efamol Marine)52 and treat-
ment for hyperventilation.45 Meditation and other
relaxation techniques also have their advocates.53
Neither nystatin nor acyclovir seem to be of
value.23'54

Non-specific therapy may include non-steroidal
anti-inflammatory drugs for the persisting myalgia,
and antidepressants for associated depression. It
may be explained to patients who find the use ofthe
latter drugs insulting, that this family of agents can
be useful for other essentially 'organic' diseases
such as protryptiline in the dyspnoea of emphy-
sema and sleep apnoea, amitryptiline for post-
herpetic neuralgia, and imipramine in nocturnal
enuresis. Many patients have benefitted and a 3
month trial may be tried. Graded exercise along the
lines that proved so successful for poliomyelitis can
be helpful after any initial acute phase, when rest is
called for. Hydrotherapy, swimming, convales-
cance at a reputable spa, or intelligent physio-
therapy may all be tried.

Patients are not helped by doctors who refuse to
recognize the syndrome, or, alternatively, after
recognizing it, pronounce dread judgement that
nothing can be done. Whatever the aetiology (or
aetiologies) of the condition, many patients can
make a steady improvement with appropriate
advice and support.

References

1. Holmes, G.P., Kaplan, J.E., Gantz, N.M. et al. Chronic
fatigue syndrome: a working case definition. Ann Int Med
1988, 108: 387-389.

2. Landay, A.L., Jessop, C., Lennette, E.T. & Levy, J.A.
Chronic fatigue syndrome: clinical condition associated with
immune activation. Lancet 1991, 338: 707- 712.

3. Miller, N.A., Carmichael, H.A., Calder, B.D. et al. Antibody
to Coxsackie B virus in diagnosing postviral fatigue syn-
drome. Br Med J 1991, 302: 140- 143.

4. Straus, S.E. The chronic mononucleosis syndrome. J Infect
Dis 1988, 157: 405-412.

5. Komaroff, A.L. & Buchwald, D. Symptoms and signs of
chronic fatigue syndrome. Rev Infect Dis 1991, 13 (Suppl 1):
S8- 11.

6. Shafran, S.D. The chronic fatigue syndrome. AmJ Med 1991,
90: 730-739.

7. Wysenbeek, A.J., Shapira, Y. & Leibovici, L. Primary
fibromyalgia and the chronic fatigue syndrome. Rheumatol
Int 1991, 10: 227-229.

8. Dowsett, E.G., Ramsay, A.M., McCartney, R.A. & Bell, E.J.
Myalgic encephalomyelitis - a persistent enteroviral infec-
tion? Postgrad Med J 1990, 66: 526-530.



614 D.G. JAMES et al.

9. Gow, J.W., Behan, M.W.H., Clements, G.B., Woodall, C.,
Riding, M. & Behan, P.O. Enteroviral RNA sequences
detected by polymerase chain reaction in muscle of patients
with postviral fatigue syndrome. Br Med J 1991, 302:
692-696.

10. Archard, L., Bowles, N., Behan, P., Bell, E. & Doyle, D.
Postviral fatigue syndrome: persistence of enterovirus RNA
in muscle and elevated creatinine kinase. J R Soc Med 1988,
81: 326-329.

11. Yousef, G.E., Bell, E.J., Mann, G.F. et al. Chronic enter-
ovirus infection in patients with postviral fatigue syndrome.
Lancet 1988, 1: 146-150.

12. Lynch, S. & Seth, R. Postviral fatigue syndrome and the VP-I
antigen. Lancet 1989, u: 1166-1167.

13. Jones, J.F. Serologic and immunologic responses in chronic
fatigue syndrome with emphasis on the Epstein-Barr virus.
Rev Infect Dis 1991, 13 (Suppl 1): S26-31.

14. Sumaya, C.V. Serologic and virologic epidemiology of Ep-
stein-Barr virus: relevance to chronic fatigue syndrome. Rev
Infect Dis 1991, 13 (Suppl 1): S19-25.

15. Centers for Disease Control. Chronic fatigue possibly related
to Epstein-Barr virus-Nevada. MMWR 1986,35:350-352.

16. Jones, J.F., Ray, C.G., Minnich, L.L., Hicks, M.J., Kibler, R.
& Lucas, D.O. Evidence for active Epstein-Barr virus
infection in patients with persistent unexplained illness:
elevated anti-early antigen antibodies. Ann Int Med 1985,
102: 1-7.

17. Jones, J.F., Streib, J., Baker, S. & Herberger, M. Chronic
fatigue syndrome: 1. Epstein-Barr virus immune response
and molecular epidemiology. JMed Virol 1991, 33: 151-158.

18. Straus, S.E., Tosata, G., Armstrong, G. et al. Persisting illness
and fatigue in adults with evidence of Epstein-Barr virus
infection. Ann Int Med 1985, 102: 7-16.

19. Evans, A.S. Chronic fatigue syndrome: thoughts on patho-
genesis. Rev Infect Dis 1991, 13 (Suppl 1): S56-59.

20. Holmes, G.P., Kaplan, J.E., Stewart, J.A., Hunt, B., Pinsky,
P.F. & Schonberger, L.B. A cluster of patients with chronic
mononucleosis-like syndrome. JAMA 1987,257:2297-2302.

21. Marshall, G.S., Gesser, R.M., Yamanishi, K. & Starr, S.E.
Chronic fatigue in children: clinical features, Epstein-Barr
virus and human herpesvirus 6 serology and long-term
follow-up. Pediatr Infect Dis J 1991, 10: 287-290.

22. Josephs, S.F., Henry, B., Balachandran, N. et al. HHV-6
reactivation in chronic fatigue syndrome. Lancet 1991, 337:
1346- 1347.

23. Dismukes, W.E., Wade, J.S., Lee, J.Y., Dockery, B.K. &
Hain, J.D. Randomised double-blind trial ofnystatin therapy
for the candidiasis hypersensitivity syndrome. N Engl J Med
1990, 323: 1717- 1723.

24. Hilgers, A., Krueger, R., Lembke, U. & Ramon, A. Postinfec-
tious chronic fatigue syndrome: case history of thirty-five
patients in Germany. In Vivo 1991, 5: 201-205.

25. DeFreitas, E., Hilliard, B., Cheney, P.R. et al. Retroviral
sequences related to human T-lymphotropic virus type II in
patients with chronic fatigue immune dysfunction syndrome.
Proc Natl Acad Sci USA 1991, 88: 2922-2926.

26. Lloyd, A., Wakefield, D., Boughton, C. & Dwyer, J.
Immunological abnormalities in the chronic fatigue syn-
drome. Med J Aust 1989, 151: 122-124.

27. Landay, A.L., Jessop, C., Lennette, E.T. & Levy, J.A.
Chronic fatigue syndrome: clinical condition associated with
immune activation. Lancet 1991, 338: 707-712.

28. Read, R., Larson, E., Harvey, J. et al. Clinical and laboratory
findings in the Paul-Bunnell negative glandular fever-fatigue
syndrome. J Infect 1990, 21: 157-165.

29. Buchwald, D. & Komaroff, A.L. Review of laboratory
findings for patients with chronic fatigue syndrome. Rev
Infect Dis 1991, 13 (Suppl 1): S12-18.

30. Gupta, S. & Veyuvegula, B. A comprehensive immunological
analysis in chronic fatigue syndrome. ScandJ Immunol 1991,
33: 319-327.

31. Milton, J.D., Clements, G.B. & Edwards, R.H.T. Immune
responsiveness in chronic fatigue syndrome. Postgrad Med J
1991, 67: 532-537.

32. Morrison, L.J., Behan, W.H. & Behan, P.O. Changes in
natural killer cell phenotype in patients with post-viral
fatigue syndrome. Clin Exp Immunol 1991, 83: 441-446.

33. Lloyd, A., Hickie, I., Wakefield, D., Boughton, C. & Dwyer,
J. A double-blind placebo-controlled trial of intravenous
immunoglobulin therapy in patients with chronic fatigue
syndrome. Am J Med 1990, 89: 561-568.

34. Flier, J.S. & Underhill, L.H. Medical consequences of
persistent viral infection. N Engl J Med 1986, 344: 359-367.

35. McDonald, E., Mann, A. & Thomas, H. Interferons as
mediators of psychiatric morbidity. Lancet 1987, ii:
1175-1177.

36. Ho-Yen, D.O., Carrington, D. & Armstrong, A.A. Myalgic
encephalomyelitis and alpha-interferon. Lancet 1988, i: 125.

37. Lever, A.M., Lewis, D.M. & Bannister, B.A. Interferon
production in postviral fatigue syndrome. Lancet 1988, ii:
101.

38. Cheney, P.R. & Bell, D.S. Interleukin-2 and the chronic
fatigue syndrome. Ann Int Med 1989, 110: 321.

39. Chao, C.C., Janoff, E.N., Hu, S.X. et al. Altered cytokine
release in peripheral blood mononuclear cell cultures from
patients with the chronic fatigue syndrome. Cytokine 1991, 3:
292-298.

40. Abbey, S.E. & Garfinkel, P.E. Chronic fatigue syndrome and
depression: cause, effect or covariate? Rev Infect Dis 1991, 13
(Suppl 1): S73-83.

41. Hale, M. & Mathews, D.A. Depression and chronic fatigue.
Indications for psychiatric consultation. Prim Care 1991, 18:
435-439.

42. Kendall, R.E. Chronic fatigue, viruses and depression.
Lancet 1991, 337: 160- 162.

43. Grafman, J., Johnson, R.Jr. & Scheffers, M. Cognitive and
mood state changes in patients with chronic fatigue syn-
drome. Rev Infect Dis 1991, 13 (Suppl 1): S45-52.

44. Katon, W.J., Buchwald, D.S., Simon, G.E., Russo, J.E. &
Mease, P.J. Psychiatric illness in patients with chronic fatigue
and those with rheumatoid arthritis. J Gen Int Med 1991, 6:
227-285.

45. Rosen, S.D., King, J.C., Wilkinson, J.B. & Nixon, P.G. Is
chronic fatigue synonymous with effort syndrome? J R Soc
Med 1990, 83: 761-764.

46. Sharpe, M.C. A report-chronic fatigue syndrome: guidelines
for research. J R Soc Med 1991, 84: 118-121.

47. Peterson, P.K., Shepard, J., Macres, M., Schenk, C. &
Crosson, J. A controlied trial ofintravenous immunoglobulin
G in chronic fatigue syndrome. Am JMed 1990,89: 554-560.

48. Straus, S.E. Intravenous immunoglobulin treatment for the
chronic fatigue syndrome. Am J Med 1990, 89: 551-553.

49. Cox, I.M., Campbell, M.J. & Dowson, D. Red blood cell
magnesium and chronic fatigue syndrome. Lancet 1991, 338:
757-760.

50. Denlofen, G.J., Gimenez, N. & Corachan, M. Magnesium
and chronic fatigue syndrome. Lancet 1991, 338: 641.

51. Butler, S., Chalder, T., Ron, M. & Wessely, S. Cognitive
behaviour therapy in chronic fatigue syndrome. J Neurol
Neurosurg Psychiat 1991, 54: 153-158.

52. Behan, P.O., Behan, W.M. & Horrobin, D. Effect of high
doses of essential fatty acids on the postviral fatigue syn-
drome. Acta Neurol Scand 1990, 82: 209-216.

53. Carrington, P. Managing meditation in clinical practice. In:
West, M.A. (ed) The Psychology of Meditation. Oxford
Science Publications, Oxford, 1987, pp. 154-155.

54. Straus, S.E., Dale, J.K., Tobi, M. et al. Acyclovir treatment of
the chronic fatigue syndrome. N Engl J Med 1988, 319:
1692- 169&


