
Rheumatology Reports 2009; volume 1:e13

Hypoadrenalism in patients
with fatigue and rheumatic
disease
Dimitra Methiniti, Jennifer Hamilton,
Vadivelu Saravanan, Carol Heycock,
Clive Kelly
Departments of Medicine and
Rheumatology, Queen Elizabeth Hospital,
Sheriff Hill, Gateshead, UK

Abstract 

Many patients with rheumatic disease com-
plain of fatigue. Clinicians may interpret this
as part of the disease process in the absence of
anaemia or hypothyroidism, and sometimes
respond with the empiric addition of steroids
to therapy. The possibility of true hypoadrenal-
ism is only occasionally considered, and little
data exists on the frequency with which it
coexists with rheumatic disease. Random
serum cortisol may be requested by clinicians
to help exclude hypoadrenalism as a factor in
fatigue. We undertook a survey to assess how
frequently this test was of clinical relevance,
what was done in patients with low results,
and which patients were most likely to have
true adrenal failure.

All random cortisol assays requested by the
members of a rheumatological team over one
year were identified and the notes examined
retrospectively. The indication for the request,
the result, the ultimate clinical diagnosis and
all prior diagnoses were recorded. Where fur-
ther investigations were undertaken, these too
were noted. The results were compared to
those in an age and gender matched popula-
tion of patients with general medical condi-
tions (excluding endocrine disorders) for
whom cortisol assays had also been requested.

Random cortisol was requested by a team of
four consultants in 74 patients with a variety of
rheumatic disorders over 12 months, usually
because of unexplained fatigue. Among the
control group of 75 medical patients, the com-
monest reasons for requesting cortisol assay
were fatigue, low sodium and unexplained
anaemia. Mean cortisol levels were signifi-
cantly higher in medical patients (512 nmol/L)
than those with rheumatic disease (351
nmol/L) [P=0.04]. The results were low (<200
nmol/L) in 14 rheumatic patients and 7 med-
ical patients.  Among these 21 individuals, syn-
acthen tests were performed in 16 and were
indicative of hypoadrenalism in 6 cases.
Further investigations revealed primary hypoa-
drenalism in 3 patients, with tertiary adrenal
suppression from oral steroids in three others.
All six of these patients had underlying rheu-

matic disorders, usually RA (3) or systemic
lupus erythematosus (SLE) (2). None of the
medical patients had an abnormal synacthen
test. Fatigue in patients with rheumatic dis-
ease may be a presenting feature of hypoad-
renalism. Although adrenal failure is rare in
medical patients with anaemia, hypona-
traemia or fatigue, patients with rheumatic
disease and unexplained fatigue merit a ran-
dom cortisol. If this is low, synacthen testing
may be appropriate. Steroids should not be
commenced empirically in such patients until
hypoadrenalism has been excluded, as a sig-
nificant minority will have genuine primary
adrenal failure, usually due to autoimmune
disease.

Introduction

Fatigue is a common complaint in the popu-
lation at large. Defining medically significant
fatigue can be difficult. However, certain
groups of disorders are more likely to be asso-
ciated with excessive fatigue and these
include patients with rheumatic disease.1

Several studies have sought to define the
nature of fatigue in rheumatoid arthritis (RA)
by assessing patients’ experiences.2-4 Patients
rate fatigue is at least as serious as pain,5 and
cited the lack of professional support for this
aspect of their condition.6 Fatigue has a com-
parable effect to pain on the patient reported
overall quality of life.5,7-10

Clinicians may interpret fatigue in rheu-
matic disorders as part of the disease process.
However, the evidence for this is weak11 and
conflicting.12,13 Patient perception of fatigue
severity may differ from that of their attending
physician.11 There is no consistent link
between fatigue and either gender14 or dura-
tion of RA.15 Mood is also an important deter-
minant of fatigue16,17 and both can vary over
time.18,19 However, there is evidence that dis-
ease modifying anti rheumatic drugs and bio-
logic agents do improve fatigue.20 Where they
fail to do so, clinicians may look for evidence of
anaemia or hypothyroidism. In the absence of
these disorders, the empiric addition of low
dose steroids is sometimes undertaken, fre-
quently with reported short term benefit.

It is established that the endogenous steroid
response to stress may be insufficient in RA21

and that this is due to a relative under per-
formance of the hypothalamic-pituitary axis
(HPA).22 Fatigue and depression are common
manifestations of this and may relate to the
lower cortisol levels recorded in RA, especially
in early disease.23-25 Indeed, the changes in the
response of the HPA are documented as also
occurring early in RA.26-28 Although there is a
link between fatigue and lower cortisol
responses in RA, the exact mechanism

remains to be defined.29

We believe that the possibility of adrenal
dysfunction as an explanation for persistent
fatigue in rheumatic disease is rarely explored
in every day clinical practice. Clinicians con-
tinue to underestimate the potential link
between hypoadrenalism and rheumatic disor-
ders to their patients detriment. Little data
exists on the frequency with which clinical
hypoadrenalism coexists with  rheumatic dis-
ease, in spite of its potentially autoimmune
associations. We explore the use of random
serum cortisol  by clinicians investigating
hypoadrenalism as a potential contributory
factor in fatigue. We undertook a survey to
assess how frequently this test was of clinical
value, and in which circumstances it was most
likely to yield evidence of hypoadrenalism.

Materials and Methods

We assessed the use of cortisol assays by
one medical team with four consultant mem-
bers over a calendar year. The physicians in
the team are all rheumatologists and serve a
population of 300,000 in the North East of
England. All random cortisol assays requested
by the team were identified through the bio-
chemistry laboratory database and the case
notes pertaining to these patients were
obtained and examined retrospectively. We col-
lected demographic data on patients’ age and
gender. The indication for the request, cortisol
results, timing of samples and subsequent
investigations, together with the ultimate clin-
ical diagnosis and all prior diagnoses were
recorded. The patients were divided into two
groups: those with rheumatic disease and
those with other medical disorders, excluding
known endocrine disease. These two groups
were then compared to assess mean cortisol
levels, numbers of patients with low random

Correspondence: Clive Kelly, Departments of
Medicine and Rheumatology, Queen Elizabeth
Hospital, Sheriff Hill, Gateshead NE9 65X, UK.
E-mail: clive.kelly@ghnt.nhs.uk

Key words: rheumatic disease, adrenal failure,
Addison disease, rheumatoid arthritis.

Received for publication: 27 February 2009.
Revision received: 2 December 2009.
Accepted for publication: 3 December 2009.

This work is licensed under a Creative Commons
Attribution 3.0 License (by-nc 3.0).

©Copyright D. Methiniti et al., 2009
Licensee PAGEPress, Italy
Rheumatology Reports 2009; 1:e13
doi:10.4081/rr.2009.e13

[Rheumatology Reports 2009; 1:e13] [page 43]

Non
-co

mmerc
ial

 us
e o

nly



cortisol results and the outcome of subsequent
investigations and ultimate diagnoses.
Students t test was used for comparing cortisol
values between groups, while the number of
patients with abnormal adrenal function in
each group was compared using χ2-testing.

Results

Random cortisol was requested by for 74
patients with a variety of rheumatic disorders
over 12 months, usually because of unex-
plained fatigue (68) or occasionally because of
unexplained anaemia.6 The indications coex-
isted in two patients. The group was predomi-
nantly female (68%) with a mean age of 61
years. Most patients had RA (60%), although
connective tissue disease (22%) and chronic
pain (18%) were also represented. Cortisol
was requested in 75 patients with other med-
ical disorders presenting with fatigue,48

hyponatraemia22 or unexplained anaemia.5 The
group was again largely female (62%) with a
mean age of 64 years. Multiple underlying
diagnoses were recorded. There were no dif-
ferences between the groups in terms of their
age and gender mix.

Timing of samples varied widely, with most
patients having blood taken during the work-
ing day. Rather more medical patients had
samples taken out of hours in the evening,
leading to a mean difference in sample times
between the groups of 90 minutes. In spite of
this, mean cortisol levels were significantly
lower in patients with rheumatic disease (369
± 103 nmol/L) than in those with medical con-
ditions (515±122 nmol/L) [P=0.04]. The
results were low (<200 nmol/L) in 14 rheumat-
ic patients and 7 medical patients. The indica-
tions for checking cortisol in these 21 patients
are shown in Figure 1. Among these 21 individ-
uals, repeat cortisol performed at 9 am was
normal in 5 patients and further investigations
were not performed. These patients had their
initial samples obtained between 14.00 and
17.00 hours and it was felt that these may have
been low as a result of diurnal variation rather
than adrenal dysfunction.

Synacthen tests were undertaken in the
remaining 16 patients. A normal response to
ACTH was recorded in 10 patients with a rise
in excess of 250 nmol/L cortisol following the
injection. Two of these patients had taken oral
prednisone until recently (6 and 8 weeks earli-
er, respectively). In a further 3 patients the
response to ACTH was blunted with rises of
between 100-250 nmol/L cortisol following
injection. Adrenal antibodies were absent in all
three and each had been on oral prednisone at
a dose of 5-10 mg daily until a week prior to the
test, when it had been replaced with dexam-
ethasone. It was felt that these patients had

tertiary hypoadrenalism as a consequence of
suppression of normal adrenal – pituitary axis
function by long term steroid therapy. Oral
steroids were reduced very gradually and even-
tually stopped in each patient.

In the remaining three patients, there was
no significant response to ACTH with the rise
in cortisol levels being less than 100 nmol/L.
Circulating ACTH was elevated in each patient

and two had evidence of circulating anti-adre-
nal antibodies. A diagnosis of primary hypoad-
renalism was made in each case, likely to be of
autoimmune origin as no other cause could be
established. Each patient was commenced on
physiological doses of hydrocortisone with
rapid relief of fatigue. Each of these three indi-
viduals was able to return to work and rated
their improvement as ‘very good’ [2] or excel-
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Figure 1. To show the indication for assay in 21 patients with low cortisol levels.

Figure 2. To show flow of patients undergoing random cortisol assay and subsequent
investigations.
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lent.1 Figure 2 shows the cascade of tests and
diagnosis in our study.

All six patients with adrenal dysfunction
came from the group with underlying rheumat-
ic disease - RA in 3, systemic lupus erythe-
matosus (SLE) in 2 and mixed connective tis-
sue disease (MCTD) in 1. Primary adrenal fail-
ure (Addisons disease) was present in two
patients with RA and one with SLE. Among the
seven  patients with an underlying medical
diagnosis, four had normal 9 am cortisol levels
and synacthen tests were normal in the
remaining three. Adrenal disease was signifi-
cantly more prevalent in the patients with
rheumatic disease [P=0.03]. 

Discussion

Fatigue is a well recognised feature of many
rheumatic diseases where it has been shown
to be equivalent to that experienced by
patients with cancer.30 Validated  quantifica-
tion techniques31,32 have also demonstrated
that levels of fatigue are similar in a variety of
rheumatic diseases including RA,33 SLE,34 anky-
losing spondylitis35 and scleroderma.36 Physical
factors consequent on coexisting disease have
not been addressed in these publications and
we feel that clinicians should be aware of
potentially reversible causes of fatigue in
rheumatic disease.

Adrenal underactivity may produce a variety
of symptoms but paramount among these is
fatigue.37 Persistent anaemia of chronic disease
is also reported with primary adrenal failure,
the most frequent causes of which is auto
immune adrenalitis.38 The response to physio-
logical doses of hydrocortisone is dramatic and
sustained, making it an important diagnosis not
to miss. Checking an early morning cortisol in
these patients may prove valuable, and a synac-
then test should be considered in those patients
with a low level. The use of empiric oral pred-
nisone for fatigue in RA and other rheumatic
diseases should be reconsidered in this context,
as it may mask the features of Addison disease
and delay or obscure its diagnosis.

The impaired cortisol response associated
with early RA can be reversed by the appropri-
ate use of early steroids.39 Down regulation of
glucocorticoid receptors has been reported to
occur early in RA40 and has been shown to be
reversible by the use of physiological doses of
steroid.41 A commensurate improvement in
symptoms of fatigue and wellbeing were
reported shortly after steroids became avail-
able for the treatment of RA,42 and their bene-
fit has been compared to that achieved by more
recent and specific therapy with the anti-TNF
agents in RA.43

Our data shows that cortisol is more likely to
be low in patients with fatigue if they have

rheumatic disease. Such links have been
hypothesised but infrequently reported,
although a relationship between other rheu-
matic disorders and primary adrenal failure
has been described.44,45 Adrenal failure second-
ary to pituitary disease is relatively rare and
unsurprisingly, we found no cases of this in
our study. However we did detect three
patients who had been on oral steroids long
term and who developed tertiary adrenal insuf-
ficiency, resulting from inadequate CRH
release from the pituitary with a resultant
decrease in ACTH release. 

Cessation of steroid therapy abruptly is a
well recognised cause,46 although even a grad-
ual reduction in steroid dose needs to be
undertaken with caution. In one of our
patients, oral prednisone had been taken at the
dose of 10 mg daily for several years and
although the dose was reduced at the rate of 1
mg each month, hypoadrenalism subsequently
ensued. It is important to minimise the use of
long term oral steroids in established RA as
recently recommended by NICE.47 For those
established on oral steroids, weaning must be
performed slowly with advice to increase the
dose if an intercurrent illness develops.
Hazards associated with long term steroids are
multiple and other undesirable side effects in
RA include osteoporosis48 and increased mor-
bidity and mortality from chest infections.49

In conclusion, fatigue in patients with rheu-
matic disease may be a presenting feature of
hypoadrenalism. Although adrenal failure is
rare in medical patients with anaemia,
hyponatraemia or fatigue, patients with rheu-
matic disease and unexplained fatigue merit a
random cortisol. If this is low, synacthen test-
ing is mandatory. Steroids should not be com-
menced empirically in such patients until
hypoadrenalism has been excluded, as a sig-
nificant minority will have genuine primary
adrenal failure, often due to autoimmune dis-
ease. Even when patients with rheumatic dis-
ease are commenced on oral steroids, this
should be in the lowest effective dose and,
where possible,  for a limited time period. 
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