CASE REPORT

Addison’s disease presenting as shortness of breath
and hypotension in early pregnancy

Avery Williams MD, Blair Buschmann MD, Afrina Rimu MD, Jennifer Phy DO

ABSTRACT

Background: Addison’s disease is an adrenal cortex disorder that is considered rare, and
the pathophysiology is not well understood. There are very few cases reported during pregnancy.

Case: This patient is a 30-year-old previously healthy woman who presented to the
Reproductive Endocrinology and Infertility clinic at 7 weeks and 2 days pregnant with shortness
of breath. After further evaluation, she was noted to have symptoms that led to the differential
diagnosis of Addison’s disease. The patient’s 21-hydroxylase antibody was positive, which along
with other tests confirmed the diagnosis. The endocrinology consultant started the patient on

hydrocortisone and fludrocortisone.

Conclusion: This case adds to the literature on the relatively infrequent association of

pregnancy with Addison’s disease.
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INTRODUCTION

Addison’s disease, or primary autoimmune adrenal
insufficiency, is a disorder involving the adrenal cortex
that results in decreased production of glucocorticoids
and mineralocorticoids. The most common cause
is autoimmunity against the adrenal cortex cells or
21-hydroxylase. The disease is considered to be rare,
and the pathophysiology is not well understood.” The
current incidence is only 4—6 cases per 1 million peo-
ple, making clinical suspicion for this diagnosis low on
the differential diagnosis list in patient presentations.
Often patients are not diagnosed until they present to
the hospital in critical condition secondary to adrenal
crisis. This affects the ability to treat the patient and
possibly decreases the accurate reporting of the num-
ber of patients with this disease.?® Autoimmune dis-
orders are believed to occur in people with a genetic
susceptibility and then have an environmental trigger
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that causes of acute dysfunction, but the triggers are
unknown for this disorder.* Since this disorder is so
rare, there is even less research done on the pres-
entation during pregnancy. This case report discusses
a woman with no relevant past medical history, pre-
senting during pregnancy with symptoms that were
found to be due to Addison’s disease.

CASE
PRESENTATION

A 30-year-old previously healthy G4P2012 at
7 weeks 2 days following frozen embryo transfer
due to her husband’s low sperm count presented to
the Reproductive Endocrinology and Infertility (REI)
clinic for ultrasound assessment and was found to be
short of breath and hypotensive. She was sent to the
emergency department (ED) where she complained
of progressive shortness of breath with minimal exer-
tion for about 1 week prior to presentation. She also
complained of retrosternal chest pain occurring during
episodes of shortness of breath that she described as
a pressure sensation and rated as a 5/10 on the pain
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scale. She was found to be hypotensive (76 mmHg/
54 mmHg) with decreased mean arterial pressure
(62 mmHg) and tachycardic (heart rate 126 beats/
minute). An electrocardiogram revealed normal sinus
rhythm, no ST-T changes, no ectopy, and normal PR
and QRS intervals. Computed tomography pulmo-
nary embolus protocol was performed, and pulmonary
embolism, lobar consolidation, pneumothorax, and
pleural effusion were ruled out. Pulmonary vessels
were within normal limits, the heart size was normal
with no pericardial effusion, there were no enlarged
lymph nodes, and musculoskeletal findings were
within normal limits. A complete blood count revealed
leukocytosis with white blood cell count elevated at
12.66 K/pL (normal 3.98-10.04 K/uL). A complete met-
abolic panel revealed hyponatremia of 132.0 mmol/L
(normal 136-145 mmol/L). The potassium was
5.0 mmol/L (normal 3.5-5.1 mmol/L) with 1+ hemoly-
sis on sample. Venous blood gases revealed a pH of
7.446 (normal 7.30-7.50), a low pCO2 of 27.6 mmHg
(normal 30.0-50.0 mmHg), and an elevated lactate
level of 2.76 mmol/L (normal 0.50-1.60).

She was given 3L of crystalloid and ceftriaxone
but remained hypotensive. She was admitted with
continued intravenous fluids to the Medical Intensive
Care Unit (MICU) for further evaluation of undifferen-
tiated shock. Additional history obtained on admission
to the MICU included a 2-week history of decreased
intake by mouth secondary to nausea. The patient
noted an associated decrease in her weight 10 weeks
prior to this pregnancy but stated that her weight had
been stable since becoming pregnant. She had never
had any of these symptoms in prior pregnancies.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis included hypovolemic
shock secondary to hyperemesis gravidarum and/or
peripartum cardiomyopathy, and/or distributive shock
due to sepsis. A molar or tubal pregnancy with infec-
tion was also considered.

INVESTIGATIONS

After 3L of fluid, her blood pressures were stable.
Respirations were not labored, and patient remained
on room air. She was started on vancomycin and

piperacillin-tazobactam for possible sepsis, but 2 blood
cultures were negative for growth at days 1-5. Urine
culture also returned negative for growth. Methicillin-
resistant Staphylococcus aureus (MRSA) screen by
polymerase chain reaction (PCR) was negative, and
S aureus by PCR was also negative. A repeat abdom-
inal ultrasound was performed and showed no abnor-
malities. Beta-hCG level was appropriately elevated for
gestational age at 62,861 MIU/mL. She received estro-
gen and progesterone daily for luteal support as part of
her frozen embryo transfer protocol. Rheumatoid factor
was <10 international units/mL (normal <14), and the
anti-nuclear antibody screen was negative. A transtho-
racic echocardiogram was performed and revealed no
functional or structural abnormalities.

Laboratory workup revealed a random cortisol
level of 4.60 mcg/dL and elevated thyroid stimulat-
ing hormone of 4.54 mcInt Unit/ mL (normal 0.27—-
4.20 mcInt Unit/mL). There are no published reference
ranges for random cortisol levels but it was con-
sidered low, given her presentation with shock. On
further questioning, the patient noted bilateral lower
extremity muscle aches over the past few weeks and
increased tanning of her skin over the past 2 months.
A follow up AM cortisol was low at 3.90 mcg/dL
(normal 6.0-18.4 mcg/dL). These findings suggested
adrenal insufficiency and the endocrinology team was
consulted. Adrenocorticotropic hormone (ACTH) stim-
ulation test showed elevated ACTH at 1,033.0 pg/mL
(normal 7.2—63.3 pg/mL). Baseline cortisol was low at
4.10 mcg/dL (normal 5.00-21.00 mcg/dL), 30-minute
cortisol was low at 4.10 mcg/dL (normal 14.00—
36.00 mcg/dL), and 60-minute cortisol was low at
3.80 mcg/dL (normal 14.00—41.00 mcg/dL) indicating
no response to ACTH. Antibodies to 21-hydroxylase
were positive indicating Addison’s disease. The
antithyroid peroxidase antibody was <9 intl units/mL
(normal high <34 intl units/mL), and the thyroid stimu-
lating immunoglobulins was <89% baseline (positive
is >140% of reference control).

TREATMENT

The patient was started on hydrocortisone 40 mg
in the morning and 20 mg at 3pm to be continued for
2 days followed by maintenance hydrocortisone
20 mg in the morning and 20 mg in the afternoon on
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the third day. Fludrocortisone 0.1 mg BID was also
started on the third day. It was discussed with the
patient to double stress dose steroid dosing on days
when sheis illand was counseled on possible stressors
for which to use the stress dose. She was also started
on levothyroxine 50 mcg daily for hypothyroidism.

OurcomE AND FoLLow-uP

The patient was followed up in the endocrinology
clinic and REI clinic after discharge. She remained
on vaginal estradiol 1 mg intra-vaginal two times per
day and progesterone 200 mg intra-vaginal nightly
for pregnancy support for 20 days until progesterone
level was 23.95 ng/mL. The patient had a gastrointes-
tinal iliness 3 weeks after discharge and began taking
stress dose steroids as advised. However, despite
good PO intake and fluids, her fatigue increased sig-
nificantly, and she reported tremors and trouble speak-
ing in full sentences. Maintenance hydrocortisone was
increased to 40 mg in the morning, 20 mg at 12 pm,
and 10mg at 6pm, and fludrocortisone was increased
to 0.1 mg twice daily. In the event of decreased PO
intake, the patient was given intramuscular hydrocorti-
sone and advised to go straight to the ED. Repeat labs
showed TSH 3" generation low at 0.01 mcIntUnit/mL
(normal 0.27—4.20 mcIntUnit/mL) and free T4 within
normal limits at 1.48 ng/dL (normal 0.93—-1.70 ng/dL),
and she was advised to stop taking levothyroxine.

The patient presented with spontaneous rup-
ture of membranes at 37—-4/7 weeks estimated ges-
tational age. She received IV hydrocortisone 50 mg
and then 20 mg orally twice daily while in labor. She
subsequently delivered a liveborn male infant weigh-
ing 3690 gm by obstetrically assisted vaginal delivery
with Apgar scores of 9 at one minute and 9 at 5 min-
utes. Hydrocortisone 20 mg was given twice daily for
2 days and then reduced to hydrocortisone 20 mg in
the morning and 15 mg in the evening, which was con-
tinued until her postpartum visit with the endocrinology
clinic several weeks later.

DiscussioN

During pregnancy, the fetoplacental unit causes
the HPA or hypothalamus-pituitary-adrenal axis to

increase its activity level. The placenta secretes both
adrenocorticotrophic hormone (ACTH) and corticotro-
pin-releasing hormone (CRH), and these are thought
to be responsible for this increased HPA drive.5® The
negative feedback response of cortisol on placental
CRH is also suppressed during pregnancy, causing
increased ACTH activity despite increased cortisol.”
In addition, the steroidogenic properties of the pla-
centa not only cause a 2-3-fold increase in maternal
plasma cortisol concentration but also an increase
in cortisol binding globulin (CBG) by increasing its
release from the liver. Furthermore, ongoing secre-
tion of progesterone from the placenta displaces the
cortisol from CBG, raising the free cortisol concen-
tration similar to those found in Cushing’s disease.?®
These changes start to be observed during the first
trimester.'® A study by Carr et al. determined that at 12
weeks, the plasma cortisol level is 14.9 + 3.4 mcg/dL
(411 £ 94 nmol/L). At 26-weeks’ gestation, it increases
to 35.2 £ 9.0 mcg/dL (971 £ 248 nmol/L) and then
changes minimally thereafter.” In a longitudinal study
conducted by Lopes et al., it was found that sali-
vary cortisol levels were 0.13 mcg/dL (3.6 nmol/L) in
nonpregnant control women; it increases as follows
in pregnancy: in the first trimester the upper limit is
0.25 mcg/dL (6.9 nmol/L), during the second trimes-
ter the upper limit is 0.26 mcg/dL (7.2 nmol/L), and
in the third trimester the upper limit is 0.33 mcg/dL
(9.1 nmol/L)."

The renin-angiotensin-aldosterone system (RAAS)
is also up regulated during pregnancy.'® The ovaries
and maternal decidua cause increased secretion of
renin, and the liver synthesizes an increased angi-
otensinogen stimulated by increased estrogen lev-
els, leading to an increase in both angiotensin Il and
aldosterone.'®'* In this context, it is rare to diagnose
any pregnant patient with Addison’s disease since
pregnancy causes hypercortisolism during pregnancy
and may protect patients with partial deficiency.

Addison’s disease in pregnancy is rare with a lim-
ited number of case reports. In 2003, a 34-year-old
woman with an 8-year history of Addison’s disease
presented to the hospital for her first peripartum visit
during her 18" week of pregnancy.”™ At the time of
presentation, she was found to have hypotension,
hyponatremia, and cutaneous hyperpigmentation. She
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was discharged with cortisone acetate 25 mg/daily
and fludrocortisone 0.1 mg twice a week. When she
presented to the clinic for a 24-week follow up, she
continued to have hypotension and hyponatremia due
to not taking her medications. The physician strongly
advised her to take the prescribed medications. The
patient then took her medications regularly for the rest
of the pregnancy, and all checkups were normal until
her 38-week appointment, when she was found to be
hypertensive (140/110 mmHg). She was admitted to
the hospital and laboratory tests were checked daily
with no abnormal results. Induction was attempted
three times with no success, and she had a c-section
that resulted in a healthy baby boy. Blood tests of the
newborn showed no antibodies against the adrenal
gland, and he was found to have a normal functioning
adrenal gland.

Another case report was published in 2011 on a
patient who presented to the hospital with hyperem-
esis, normocytic anemia, lethargy, weight loss, and
hyponatremia at 10 weeks of pregnancy.'® On physical
examination, she was found to have brownish colored
skin. Her morning serum cortisol was low at 26 nmol/l
(reference range 150-650). She was diagnosed with
Addison’s disease after her ACTH was found to be high
(1173 ng/l, reference range: <46 ng/l). The patient was
given hydrocortisone, first intravenously (200 mg) and
then orally. The patient had significant improvement in
her symptoms after 2 days and was discharged on day
5. She continued taking oral hydrocortisone and flud-
rocortisone throughout her pregnancy. At 42 weeks of
gestation, she gave birth to a healthy baby girl.

There has not been extensive research on the
effect a new diagnosis of Addison’s has on the course
of a patient’'s pregnancy, the pregnant female her-
self, or on the baby due to the rarity of this disorder.®
However, this disorder needs more research to deter-
mine if there is an increased risk of morbidity or mor-
tality during the pregnancy for mother or baby. There
are some data that endocrinopathies, such as hypo-
thyroidism and diabetes, affect fetal development,
which is why it is so important to diagnose these
disorders appropriately and begin the correct treat-
ment. Another question that should be considered
is whether or not the pregnancy is an environmental

trigger that induces someone with a predisposition
for Addison’s to fully develop the disease. This case
report adds to the limited literature on the effect a pri-
mary diagnosis of Addison’s disease can have on the
course of a pregnancy as this patient presented with
her symptoms so early in her pregnancy.
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