MEDICAL PRACTICE

Adrenal Insufficiency: An Uncommon Cause of

Fatigue

Mitchell S. King, MD

Background: Adrenal insufficiency is a rare condition that can cause common and nonspecific symp-
toms. One such symptom, reported by all patients with adrenal insufficiency, is fatigue. On the other
hand, up to 20% of patients seeking care from primary care physicians will have fatigue as a complaint.
Only a small percentage of patients are found to have underlying medical disease.

Methods: A MEDLINE literature search was performed from 1966 to the present using the key words
“fatigue,” “adrenal insufficiency,” and “polyglandular autoimmune endocrinopathy.” Major endocrinol-
ogy textbooks were also referenced. In addition, references were obtained from bibliographies of avail-

able articles.

Results and Conclusions: This article describes a patient with adrenal insufficiency and fatigue as
the primary complaint. A brief discussion of fatigue and clues to organic causes follows, along with a
more detailed discussion of adrenal insufficiency. Important medical history or signs and symptoms of
organic disease suggest the need for screening tests and more detailed evaluation to uncover the un-
common medical causes of fatigue. (J Am Board Fam Pract 1999;12:386-90.)

Addison disease, or primary adrenal insufficiency, is
a rare and potentially life-threatening disease. The
prevalence of Addison disease is between 40 and 90
per 1 million persons.!? Patients with Addison dis-
ease often have nonspecific complaints that can
easily be attributed to other causes. Nearly all pa-
tients with Addison disease have fatigue, and many
have it as their primary complaint.> Defined as
tiredness or diminished energy level to the point of
interfering with normal or usual activities, fatigue is
a common symptom, reported by more than 20%
of patients coming to primary care physicians.* In a
population survey, fatigue for longer than 6 months
was reported by 19% of the respondents.” Deter-
mining who among the many patients with fatigue
might have an underlying medical disease is a chal-
lenging problem. The following case describes a
patient with Addison disease, as part of Schmidt.
syndrome, whose chief complaint was fatigue. A
discussion of fatigue and adrenal insufficiency and
brief review of the literature provide insight into
the challenges of diagnosing rare medical condi-
tions in patients with common complaints,
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Methods

A MEDLINE literature search was undertaken us-
ing the key words “fatigue,” “adrenal insufficiency,”
and “polyglandular autoimmune endocrinopathy”
for the years 1966 to the present. Major endocri-
nology textbooks were also referenced. In addition,
references were obtained by using the bibliogra-
phies of available articles.

Case Report

A 48 year-old married woman came to the Family
Practice Center complaining of a 1-year history of
increasing fatigue and dull occipital headaches
without any neurologic complaints. She denied fe-
ver, nausea, vomiting, or history of trauma. She did
complain of hot flashes and oligomenorrhea for
which she was seeing her gynecologist. The head-
ache symptoms troubled the patient because her
mother died of a brain tumor at 52 years. The
patient’s fatigue persisted throughout the day,
worsened with activity, and caused her to feel de-
pressed.

Her medical history was noteworthy for Hashi-
moto thyroiditis, for which she was taking levothy-
roxine 0.15 mg daily. Her other medications in-
cluded calcium citrate 600 mg twice a day, a
multivitamin daily, and aspirin 325 mg every other
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day. In addition to her mother’s brain tumor (un-
known type), she had an aunt with type 2 diabetes
mellitus. The patient was a homemaker who had 2
children for whom “she lived for” and a “very
functional” chronic alcoholic husband. She denied
alcohol or tobacco use, and had stopped exercising
1 year ago because of the fatigue. During a review
of systems, some slight thinning of her scalp hair
was noted, and she reported normal laboratory
findings during a gynecology visit 2 months earlier.

When examined, her temperature was 97.4°F,
her blood pressure was 90/60 mm Hg, her heart
rate was 88 beats per minute, and her respiratory
was rate 16/min. Findings during the remainder of
the physical examination were normal. The initial
impression was that the patient’s symptoms were
secondary to underlying concerns about her moth-
er’s history of death from a brain tumor at a similar
age and issues related to menopause. To assess her
symptoms of fatigue further, a complete blood
count, comprehensive chemistry profile, and thy-
roid-stimulating hormone (TSH) measurement
were ordered, all of which were within normal
limits with the exception of a mildly decreased
glucose level of 57 mg/dL. Her sodium at this time
was 135 mEq/L (normal, 135 to 153 mEq/L). Be-
cause of her persistent headaches and her concerns
regarding her family history of brain tumor, a mag-
netic resonance image (MRI) of the brain was or-
dered and was normal.

The patient continued to feel tired during the
ensuing 6 weeks despite the reassurance of negative
findings on the MRI and despite starting hormone
replacement therapy. Depression was considered as
a cause, and paroxetine was prescribed. Additional
laboratory studies, including a second complete
blood count, comprehensive chemistry profile, and
TSH measurement were ordered, which showed a
sodium of 132 mEq/L, potassium 4.9 mEq/L, and
a glucose of 67 mg/dL. Subsequent laboratory val-
ues were urine sodium 147 mEq/L and a morning
cortisol of 1.8 wg/dL, suggesting adrenal insuffi-
ciency. An adrenocorticotropic hormone (ACTH)
stimulation test was ordered to confirm the diag-
nosis, and the baseline, 30-minute, and 60-minute
values were 2.5, 2.6, and 2.4 pg/dL, respectively.
An ACTH level was measured and was elevated at
988 pg/mL, thus confirming the diagnosis of pri-
mary adrenal insufficiency. Cortisone acetate, 25
mg every morning and 12.5 mg every afternoon,
was prescribed, and the patient was given educa-

Table 1. Distinguishing Organic and Functional
Causes of Fatigue.

Characteristic Organic | Functional
Chronic (> 6 mo) - +
Course Progressive Fluctuates
Identifiable stressors - +
Sleep disturbance +/- +
Depressed mood Reactive or Primary
sccondary
Activity related Worsens Improves
Morning symptoms worse - +
Abnormal physical findings + -
Associated symptoms Fewer, Multiple,
specific nonspecific

Family structure Supportive Stressful

tional materials about Addison disease. Within 1
week of starting cortisone therapy, the patient’s
symptoms resolved.

Discussion

Fatigue is a common reason for patients to visit
family physicians, and it is associated with many
different disease processes. The differential diagno-
sis for fatigue is extensive and includes psychiatric,
infectious, connective tissue, endocrine, neuro-
logic, oncologic, and cardiopulmonary causes.

By far the most common category of diagnosis in
fatigued patients is psychiatric disease, which oc-
curs with 60% to 80% or more of cases of chronic
fatigue.*$~® Depression accounts for the great ma-
jority of cases with a psychiatric cause. Medical
causes account for up to 8% of cases, and of the
remainder of patients who have no identifiable
medical or psychiatric cause, 4% meet the criteria
for chronic fatigue syndrome. The remainder of
cases are undiagnosed despite investigation.®’

Characteristics of the fatigue, associated symp-
toms, or physical findings can help in distinguish-
ing organic from functional causes (Table 1). As in
this patient, physical findings arc often absent. For
patients with signs and symptoms consistent with a
psychiatric cause of fatigue, therapy or referral for
therapy would be appropriate. For patients with
overlapping symptoms or symptoms consistent
with organic causes, further workup would be in-
dicated. A study performed at a referral fatigue
clinic concluded that a complete blood count,
erythrocyte sedimentation rate, comprchensive
chemistry profile, and thyroid function tests are the
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Table 2. Causes of Addison Disease.

Cause Disease

Autoimmune Polyglandular autoimmune endocrinopathy

Infectious Tuberculosis, fungal infections, human
immunodeficiency virus infection

Malignancies Lymphoma, metastases

Vascular Hemorrhage, infarction, venous occlusion

Other Amyloidosis, sarcoidosis, hemochromatosis,

medications (eg, ketoconazole),
congenital hypoplasia, leukodystrophy

most appropriate initial screening tests for medical
disease, with additional testing as indicated by the
history and examination findings.” In the case de-
scribed, the patient’s fatigue had overlapping or-
ganic and functional signs and symptoms. For ex-
ample, the fatigue was chronic and progressive,
increased with activity, seemed to cause her to feel
depressed, but she also had a poor home life, was
experiencing apparent menopause, and had no ab-
normal physical findings. Because of the overlap-
ping organic and functional characteristics of this
patient’s fatigue, further evaluation was under-
taken, which ultimately led to her diagnosis.

Addison disease, or primary adrenal insuffi-
ciency, is an uncommon but potentially life-threat-
ening, treatable cause of fatigue. Addison disease is
caused by destruction of adrenal cortical tissue gen-
erally by immune, infectious, malignant, or vascular
mechanisms. In developed countries, Addison dis-
ease is caused by autoimmune disease 70% to 80%
of the time.>? In these patients, autoantibodies are
formed to adrenocortical antigens, and immune
destruction with eventual glandular fibrosis and
hypofunction occurs. The factors leading to forma-
tion of autoantibodies have not been fully deter-
mined; however, genetic predisposition is thought
to be an important factor. The other major cause of
adrenal insufficiency is tuberculosis, which can ac-
count for 20% of cases and might be the leading
cause of Addison disease worldwide. Skin testing to
screen for tuberculosis should be considered in
these patients. Other causes of Addison disease are
very uncommon (Table 2).

Diagnosis of Addison Disease

As previously noted, a dominant symptom of Ad-
dison disease that occurs in all patients is fatigue.’
Anorexia, gastrointestinal complaints, dizziness,
salt craving, depression, and menstrual changes can-

Table 3. Common Physical and Laboratory Changes in
Addison Disease.

Orthostatic blood pressure changes
Weight loss

Hyperpigmentation

Alopecia

Vitiligo

Hyponatremia

Hyperkalemia

Anemia, normochromic, normocytic
Hypoglycemia

Hypercalcemia

Azotemia

Eosinophilia

also be found in patients with Addison disease. In
addition, depression can occur in 60% to 80% of
these patients.’® Common physical signs and labo-
ratory abnormalities in Addison disease are pre-
sented in Table 3. The most frequent laboratory
abnormalities are hyponatremia and hyperkalemia,
which are found in 90% and 65% of patients, re-
spectively.” In the patient described, the finding of
hyponatremia led to further evaluation and the di-
agnosis of adrenal insufficiency. Retrospectively,
her other findings (low-normal blood pressure, hy-
poglycemia, previous low normal sodium levels,
and amenorrhea) also suggested and supported this
diagnosis.

As this case illustrated, diagnosing Addison dis-
ease can be challenging because patients often com-
plain of nonspecific symptoms and have subtle
physical findings. Laboratory findings might sug-
gest the need for further investigation (Table 3).
Because the severity of illness can vary according to
whether the disease is acute or chronic, the steps
taken to diagnose Addison disease will depend
upon the patient’s condition. If the patient is stable,
an ACTH stimulation test should be performed by
administering 250 pg of ACTH after measuring a
baseline cortisol level, and then measuring the cor-
tisol levels at 30 and 60 minutes. A normal response
would be a value greater than 20 pg/dL. For un-
stable patients with suspected Addison disease, a
plasma cortisol should be measured and treatment
initiated immediately with intravenous hydrocorti-
sone 100 mg, every 6 hours. A rapid ACTH stim-
ulation test, measuring the cortisol level after 30
minutes, could also be performed to expedite diag-
nosis.” When the diagnosis or cause of adrenal
insufficiency is uncertain, plasma ACTH and aldo-
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sterone level measurements, a serum 21 hydroxy-
lase antibody titer determination, and a computer-
ized tomographic scan of the adrenal glands can aid
with diagnosis and treatment. In the case discussed,
further testing was not performed because of her
history of autoimmune thyroid disease and, as dis-
cussed below, its known association with other au-
toimmune endocrine disorders.

A history of an autoimmune disease should
heighten one’s suspicion of associated autoimmune
causes for the patient’s symptoms. The patient de-
scribed in this case had Schmidt syndrome, a
polyglandular autoimmune endocrinopathy that
occurs in approximately 50% of patients with Ad-
dison disease.® All patients with Schmidt syndrome
have adrenal insufficiency. Schmidt syndrome is
the association of autoimmune adrenal insuffi-
ciency with autoimmune disease in other endocrine
organs and, if necessary, can be confirmed with
antibody testing. Seventy percent of patients with
Schmidt syndrome have evidence of autoimmune
thyroid disease (50% have Hashimoto thyroiditis,
50% have Grave disease) and 50% will have diabe-
tes mellitus.!

In 40% to 50% of these patients, adrenal insuf-
ficiency is the initial diagnosis, and diabetes or
thyroid disease is diagnosed later. In the remaining
50% adrenal insufficiency is found simultaneously
or after a diagnosis of thyroid disease or diabetes
has been made. Gonadal failure can also occur, and
if the patient is perimenopausal, as in this patient,
the exact cause of the amenorrhea might be unclear
until after the adrenal insufficiency has been treated
and stabilized. Onset occurs more commonly in
patients aged between 20 and 40 years with a fe-
male to male ratio of 1.8:1.

Diagnosing Schmidt syndrome involves the
same steps and considerations as mentioned above
for Addison disease. Screening patients with adre-
nal insufficiency for thyroid disease can be benefi-
cial; however, thyroid hormone replacement for
hypothyroidism should not be prescribed until the
patient’s condition has stabilized on cortisone re-
placement. Once stabilized, thyroid testing should
be repeated, because in some patients thyroid hor-
mone levels will return to normal.

Treatment

Daily treatment for adrenal insufficiency involves
replacement with oral cortisone acetate, 25 mg ev-
ery morning and 12.5 mg every afternoon. Some

patients will also require fludrocortisone 0.1 to 0.3
mg/d. Patient education is a vital part of the treat-
ment. Patients should be instructed to double their
dose of cortisone with illness, including upper re-
spiratory tract infections, and to notify their phy-
sician when they are ill. The patient who is vomit-
ing will require hospitalization for intravenous
therapy. Should patients require surgery, they will
need intravenous hydrocortisone replacement until
they are tolerating oral intake. Patients should ob-
tain and wear a medical alert bracelet identifying
them as having Addison disease.

Conclusion

Fatigue, a common complaint often attributed to
psychiatric disease, can have a variety of medical
causes, most of which are uncommon and some of
which are potentially life-threatening. Among the
medical causes for fatigue is Addison disease. As
shown in this case, patients with Addison disease
can have fatigue as their primary complaint and
have other disorders diagnosed before the diagnosis
of adrenal insufficiency is entertained. Although
universal laboratory screening of fatigued patients
for medical disease is not recommended, findings
from assessing the characteristics of the fatigue,
reviewing the medical history for potentially caus-
ative or related disease, and a physical examination
might suggest an organic cause and the need for
laboratory screening. Electrolyte abnormalities are
the most common findings that will lead to further
work-up toward the diagnosis of adrenal insuffi-
ciency. In addition, reviewing the chart for previous
complaints and physical examination or laboratory
findings can be helpful. Previous borderline or
mildly abnormal findings (eg, blood pressures, glu-
cose and sodium levels) might provide important
clues to the cause of the current complaints and
findings and lend further support to the work-up
and diagnosis of adrenal insufficiency.
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