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ABSTRACT

Addison’s disease or primary adrenal insufficiency is a condition where there is decreased
production of glucocorticoid and mineralocorticoid from adrenal cortex and it’s prevalance is
around 100- 140 cases per millions in western societies. It has wide range of clinical features and is
a serious condition. If diagnosed and treated in time, patient’s condition can improve significantly.
Here we present 37 years old female who presented with wide range of vague clinical features
and was in shock and on investigation, her serum sodium was low and potassium level was high.
With usual treatment of shock, patient condition didn’t improve. So, echocardiography was done
which showed global Left Ventricular wall hypokinesia with left ventrical ejection fraction of 25-
30%. She was also taking treatment for hypothyroidism. Endocrinology consultation was done
for her hypothyroidism, hyponatremia and possible adrenal crisis. Serum Cortisol was sent which
was found low. With treatment with glucocorticoids and mineralcorticoids, patient improved
significantly. She recovered from shock, her serum sodium and potassium became normal and
after one month, left ventricular ejection fraction improved to 50%. So, with timely diagnosis and
proper treatment, Addison’s disease can be treated easily.
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INTRODUCTION

Addison’s disease or primary adrenal insufficiency, is a serious
yet easily correctible endocrine disorder associated with sub-
normal production of glucocorticoids and mineralocorticoids
from the adrenal cortex, with normal pituitary response of
raised ACTH levels.

Common causes include autoimmune which comprises around
85% in Western Europe and rest includes tuberculosis, adrenal
hemorrhage, genetic disorders and other infectious diseases.**’
Patient frequently presents with imprecise primary symptoms
such as weakness, fatigue, anorexia, weight loss and likely hy-
perpigmentation.?. Hyperpigmentation is more obvious in pal-
mar creases, vermilion border of the lips, mucosa of buccal cav-
ity and around fresh scars and nipples.** Patients usually have
hyponatremia, hyperkalemia, and metabolic acidosis.® The cur-
rent prevalence of the condition in Western societies is around
100- 140 cases per million as assessed by Husebye et al.?

The diagnosis is established through a biochemical assessment
of the hypothalamus pituitary-adrenal (HPA) axis in addition to
mineralocorticoid function. Prompt diagnosis is critical so that
early and adequate treatment can be initiated and patients can

. JCMC/ Vol 11/ No. 3/ Issue 37/ Jul- Sept, 2021 B RO SR e A A o)

be followed up appropriately.®

The cardiovascular manifestations of Addison’s disease include
hypotension, syncope, and arrhythmias, while dilated cardiomy-
opathy and heart failure being rare life-threatening complica-
tion.1>*We describe a distinctive case of a middle-aged female
with primary adrenal insufficiency complicated by acute adre-
nal crisis and severe myocardial dysfunction (cardiac failure)
that promptly improved with the administration of steroids.

CASE REPORT

A 37-year-old female presented to gastroenterology OPD with
complaints of generalized weakness for five months and vom-
iting for last 10 days. Weakness was described as both lack of
energy to perform chores like washing clothes and walking
more than one flight of stairs without resting as well as easy
fatigability. She had amenorrhea of six months duration which
had not been investigated or managed. Her medical history
in last three months was complicated with iatrogenic hypo-
thyroidism resulting from inadvertent use of carbimazole at
10mg/day for 2 months for suppressed TSH (TSH of 0.3 mIU/
ml ). She had empirically received anti-thyroidal agent while
she had sub-acute thyroiditis. This was then rectified with cor-



rectional levothyroxine use at dose of 50ug/day for 16 days
prior to presentation at our hospital. Meanwhile, she revealed
history of orthostatic dizziness and multiple brief pre-syncopal
episodes for past four months especially on abrupt standing.
She had sought medical attention for her symptoms over last
10 days which were worsening anorexia with nausea, recurrent
non-projectile vomiting, and increased sleepiness.

On examination, she was disoriented and in shock with blood
pressure of 80/50 mm of Hg in right arm supine position with a
pulse of 90 beats per minute. Her GCS was E3V5M6. Periphery
was cold and clammy. Her height was 149 cm and weight was
40 kg. Systemic examination including bilateral lung fields and
cardiac auscultation were unremarkable.

She was admitted, and managed based on history, examina-
tion and preliminary investigations. Her detailed reports are
listed in Table 1. It was remarkable for serum sodium of 109
meq/l (normal range 133-146meq/l) and serum potassium of
5.8 meq/! (normal range 3.5- 5.5meq/l). WBC count was 14100
/mm3 with microcytic hypochromic anemia (Hb: 8.5 g/dl) and
mild transaminitis. Thyroid function test revealed hypothyroid-
ism with serum fT4 of 0.85 ng/dl (0.89-1.76 ng/dl) and TSH
of 105.3 5ulU/ml (0.45-5.5 ulU/ml). Urine pregnancy test was
negative. A 12 lead ECG and chest X-ray were unremarkable.

She was started on iv crystalloids and broad-spectrum antibiot-
ics. For her severe symptomatic hyponatremia, she had been
on intermittent hypertonic saline use for five days in intensive
care unit. BP was persistently low and did not improve with
fluid administration, so she was put on nor-adrenaline since
the day of admission. An echocardiography was conducted to
rule out cardiogenic shock. It revealed global left ventricular
wall hypokinesia, mild tricuspid regurgitation with TRPG of 20

Table 1: Summary of Blood Tests

mmHg. There was grade | diastolic dysfunction with left ven-
tricular ejection fraction of 25-30%. Levothyroxine (75 mcg)
supplementation had also been escalated for her iatrogenic
hypothyroidism.

Serum cortisol was sent due to suspicion of adrenal insufficien-
cy and endocrinology consultation was sought for her hypothy-
roidism, hyponatremia and possible adrenal crisis.

On our further probing, there was history of loss of appetite
with significant weight loss of around 15 kg in last six months.
There was history of darkening of skin complexion for last six
months. There was no history of tuberculosis or similar his-
tory of skin pigmentation or consanguinity in family. Focused
physical examination revealed subtle hyperpigmentation over
knuckles, palmar creases and oral mucosa. Her random serum
cortisol was low (0.5 ug/dl) which suggested adrenal insuffi-
ciency.

Pt was administered with IV hydrocortisone (she was start-
ed on hydrocortisone supplementation (100mg stat followed
by 50mg qid)) along with IV crystalloids and broad-spectrum
antibiotics. Her BP was persistently low and did not improve
with fluid administration so the patient was supported with
vasopressors (nor-adrenaline 3.75 ml/hr) for 3 days. Therefore,
an echocardiography was conducted to rule out cardiogenic
shock. It revealed global LV wall hypokinesia, mild Tricuspid re-
gurgitation with TRPG of 20 mmHg. There was grade | diastolic
dysfunction with left ventricular ejection fraction of 25-30%.
Levothyroxine (75 mcg) supplementation was given to counter
iatrogenic hypothyroidism. Laboratory results which depicted
severe hyponatremia and hyperkalemia as mentioned above
in addition to cardiovascular collapse raises the suspicion of
adrenal crisis.

Hb % 12-16 gm/dl 8.5
CBC WBC 4000-11000/cumm 14100
Platelet 150000- 400000/cumm 177000
Na 135-150 mmol/L 109 136
BMC K 3.5-5.5 mmol/L 5.8 4.1
Urea 15-45 mg/dI 50 19
Creatinine 0.4-1.4 mg/dl 1.07 0.58
FT3 2.30-4.20 pg/dl 2.03 2.49
TFT FT4 0.89-1.76 pg/ml 0.85 0.91
TSH 0.35- 5.50 microlU/ml 105.32 7.28

In order to assess the cause of severe hyponatremia with ac-
companying cardio vascular collapse, serum morning corti-
sol level were assessed and was found to be 0.5pug/dL.(nor-
mal range:3.7 — 19.4ug/dL). Adrenocorticotrophic hormones
level were elevated at 190pg/ml(normal value:<46.0pg/ml).
This findings led to the diagnosis of primary adrenal insuffi-
ciency. Minealocorticiods 21-hydroxylase antibody titer was
not done due to financial constraints. A noncontrast CT scan
of abdomen and pelvis was unrevealing and showed normal

bilateral suprarenal glands without any focal lesions. Tuber-
culosis as a cause of Primary Adrenal Insufficiency was ruled
out by normal chest x ray findings, negative family history of
TB and normal Ct abdomen findings. Supplementary causes
of Primary Adrenal Insufficiency such as malignancy, hemo-
chromatosis, infiltrative diseases, adrenoleukodystrophy
are ruled out. USG abdomen was normal. N-terminal brain
natriuretic peptide was not done due to financial restraints.
Through the Echocardiography finding of acute heart failure
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due to primary adrenal insufficiency, the patient was treated for
medical treatment with parenteral diuretics, Angiotensin recep-
tor blocker, beta blockade along with fluid and salt restriction.

Patient was started on hydrocortisone 100 mg IV stat followed
by 50 mg four times a day for 2 days and was then switched
to oral prednisolone. She also received Fludrocortisone 100 ug
once daily. Patient blood pressure values improved 2 days af-
ter admission, hence vasopressor support was withdrawn. To
assess improvement in cardiac function Echocardiography was
performed after 5 days of initiation of therapy which showed
improvement in LVEF (from 25-30% to 35%).

At discharge of the patient, sodium and potassium values
were within normal limits. Her blood pressure was 100/60 mm
Hg. She was switched to oral prednisolone 5 mg once daily
after breakfast and 100 pg Fludrocortisone in the morning
and discharged home with advice for follow up in cardiology
and endocrinology departments. After 1 month follow up,
transthoracic echocardiography was done which showed
improvement in LVEF to 50 %.

DISCUSSION

To our knowledge this is the first reported case of reversible car-
diomyopathy as a complication of primary adrenal insufficiency
from Nepal. We present a case of primary adrenal insufficien-
cy in a 37-year-old female which was complicated with heart
failure (REVERSIBLE cardiomyopathy) wherein a near complete
recovery of normal cardiac function was achieved after the ini-
tiation of Hydrocortisone.

Due to varied clinical signs and symptoms, the diagnosis of Ad-
dison’s disease is often delayed while many a times the diag-
nosis of Addison’s disease is made when patient presents with
symptoms of acute adrenal insufficiency.?

Cardiac manifestation of this disease is variable ranging from
no symptoms to cardiac arrest.® Cardiovascular manifestation
of primary adrenal insufficiency involve hypotension, syncope
and arrhythmias while dilated cardiomyopathy and heart failure
being rarer life threatening entities.’®** With prompt glucocor-
ticoid and mineralocorticoid replacement therapy, the cardiac
dysfunction can be reversed as described in few case reports
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illustrating adrenal insufficiency mediated cardiac failure.>*

The exact cause of heart failure in Addisons disease is not clear.
Some of the factors include diminished blood volume, hemo-
concentration leading to perhaps insufficient coronary blood
flow, dyselectrolytemia, decreased activity of one or more cor-
tical hormones on cardiac muscle, poor elimination with de-
creased glycogen reserves.®

Glucocorticoid has a major role in cardiac contractility. Study
shows a correlation between diminished endogenous gluco-
corticoid with development of myocardial dysfunction. Study
shows that adrenalectomized rats have impaired myocardial
contractility, which was associated with a depletion of micro-
somal phosphorylase activity and marked reduction in calci-
um uptake in the sarcoplasmic reticulum.'®?” These can result
in impaired glycogenolysis and reduced cardiac contractility.
Likewise, glucocorticoid modulates sympathetic activity too.
Glucocorticoid deficiency is associated with downregulation of
adrenergic receptors, decreased adrenaline synthesis and de-
crease cardiovascular reactivity to catecholamines. Study shows
that Glucocorticoid deficiency may also result in the loss of pro-
tective effects against catecholamine. These underlying mecha-
nisms could explain the association between severe myocardial
dysfunction and adrenal insufficiency.*®*

Despite having a low EF, our patient did not present with edema,
possibly due to the impaired renin-angiotensin-aldosterone
system caused by Addison’s disease. Therefore, it is important
to note that Addison’s disease could mask the accompanying
heart failure, and we suggest performing heart echography in
patients with Addison’s disease if heart dysfunction is suspected
by history or physical examination.

CONCLUSION

Addison’s disease might present with features of severe myo-
cardial dysfunction. So, any patient presenting with severe
myocardial dysfunction with low serum Sodium level and high
Potassium level, not responding to usual treatment and where
cause is not obvious, adrenal insufficiency should be also con-
sidered which is easily treatable condition. With proper treat-
ment, patients’ condition can improve significantly.
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