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Summary

Adrenocortical insufficiency is defined as the clinical manifestation of chronic glucocorticoid and/or mineralocorticoid
deficiency due to failure of the adrenal cortex. It may result in an adrenal crisis, which is a life-threatening disease;
thus, prompt initiation of therapy with hydrocortisone is necessary. Symptoms such as hypotension, weight loss,

or fatigue are not specific, which is why diagnosis is delayed in many cases. Our patient suffered from immune
thrombocytopenia (ITP), an acquired thrombocytopenia caused by an autoimmune reaction against platelets and
megakaryocytes. Primary ITP, in which no triggering cause can be identified, must be distinguished from secondary
forms (e.g. in the context of systemic autoimmune diseases, lymphomas, or (rarely) by drugs). Patients may be
asymptomatic at presentation or may present with a range of mild mucocutaneous to life-threatening bleeding. Here,
we report on a 43-year-old woman who had developed adrenocortical insufficiency due to bilateral hemorrhage in the
adrenal glands. Because of anticoagulation with phenprocoumon after pulmonary embolism and thrombocytopenia
on the basis of ITP, the patient had an increased risk of bleeding. Due to the nonspecific and ambiguous symptoms of
adrenocortical insufficiency, prompt diagnosis remains a challenge.

Learning points

+ Hypocortisolism or adrenal crisis with nonspecific symptoms, especially abdominal and gastrointestinal, is
often misinterpreted.

« Diagnosis of adrenal insufficiency is often delayed because of the initial ambiguous presentation; physicians
must be aware to avoid adrenal crisis.

+ Especially in patients with several risk factors for bleeding, unusual bleeding manifestations, such as adrenal
hemorrhage, must be considered.

« Immediate treatment is necessary by substituting hydrocortisone in a higher dosage, and in most cases,
fludrocortisone.

« During the course of treatment, the amount of hydrocortisone can be reduced to a substitution dosage
(15-25 mg/day divided into two to three doses/day). Fludrocortisone should be continued at a dosage
of 0.05-0.1 mg/day, depending on blood pressure and sodium and potassium levels.

+ All patients should carry a medical alert notification or a steroid emergency card. In the case of trauma,
surgery, or other stressful events, hydrocortisone must be administered in higher dosages (e.g. 100 mg i.v.).
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Background

Adrenocortical insufficiency is a life-threatening
condition triggered by several disorders. It can
result from a primary adrenal disorder, secondary
to adrenocorticotropic hormone deficiency, or by
suppression of adrenocorticotropic hormone release,
e.g. due to exogenous glucocorticoid medications. About
80% of primary adrenocortical insufficiency is due
to autoimmune adrenalitis. Other common causes of
primary adrenocortical insufficiency are infectious (e.g.
tuberculosis) and neoplastic disorders. Less frequent
causes are genetic diseases, adrenal hemorrhage, or
iatrogenicconditions such as pharmacological side effects
(1). Symptoms and signs of adrenocortical insufficiency
appear when more than 90% of the cortex is destroyed.
Typical symptoms of adrenocortical insufficiency are
fatigue, muscle and abdominal pain, unintentional
weight loss or anorexia, hypotension, and hyponatremia.
In addition, in primary adrenal insufficiency, patients
usually develop skin hyperpigmentation and salt craving.
In many cases, the diagnosis of adrenal insufficiency
is delayed, as the initial presentation is often non-
specific. The therapeutic approach is to substitute
glucocorticoids, typically in the form of hydrocortisone,
and mineralocorticoids like fludrocortisone. The goal
of therapy is adequate substitution to restore quality of
life and avoid adrenal crises. Avoiding adrenal crises
(e.g. caused by acute infections like gastrointestinal
infections) is fundamental, as it contributes to increased
mortality. In patients with primary adrenal insufficiency,
the stated incidence of adrenal crisis is about 6-8/100
patients/ year with a mortality rate of 0.5/100 patient-
years. To prevent adrenal crisis, it is existential to
educate the patients on how to increase medication
during acute illness and profound stress. In addition,
all patients with adrenal insufficiency should carry a
medical alert notification or a steroid emergency card.
Primary adrenal insufficiency is accompanied by the
substitution of a mineralocorticoid (e.g. fludrocortisone)
to stabilize water and electrolyte balance (1, 2, 3).

Immune thrombocytopenia (ITP) is a rare autoimmune
disease characterized by isolated thrombocytopenia. It
can be diagnosed in patients with a repeated platelet
count below <100 x 109/L. ITP is a diagnosis of exclusion;
therefore, other causes of thrombocytopenia, such as
vitamin B12 deficiency, medications (e.g. Heparin),
or bone marrow disorders, need to be ruled out.
Primary ITP must be distinguished from secondary
forms. These secondary forms may be induced, e.g.
in the context of systemic autoimmune diseases, in
lymphomas, or (rarely) by drugs (4). The extent of
symptoms shows a wide range, from asymptomatic
patients, mucocutaneous bleeding to life-threatening
bleeding. Five years after diagnosis, approximately 15%
of patients develop a bleeding that leads to hospital
admission, which thus represents an important factor
of morbidity (5). Furthermore, patients with ITP show
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a twofold increased risk of venous thromboembolism
compared to the general population (6).

We describe a patient with adrenal hemorrhage
caused by anticoagulation after pulmonary embolism
and thrombocytopenia due to ITP, leading to an
adrenocortical insufficiency.

Case presentation

We report on a 43-year-old woman with several
pulmonary embolisms and consecutive chronic
thromboembolic pulmonary hypertension, as well as
recurrent chronic ITP, who developed adrenocortical
insufficiency due to bilateral hemorrhage.

The patient has a history of pulmonary embolism, with
the first episode occurring in 2003. After a second event
in 2009, treatment with phenprocoumon was started.
Due to a subtherapeutical dosage of phenprocoumon,
she developed a pulmonary embolism again in 2010, the
last episode so far. In 2010, ITP was diagnosed after she
developed petechiae and mucosal bleeding. Intensive
diagnostic approaches, including measurement of
antiphospholipid antibodies, antibodies against systemic
lupus erythematodes, rheumatoid arthritis (including
anti-CCP antibodies), systemic sclerosis, antibodies
against synthetase, antinuclear antibodies, and anti-
neutrophil cytoplasmicantibodies (ANCA), were negative.
No pathological immunoglobulins or kappa/lambda
paraproteins were found. Therefore, ITP appeared to
be the cause of the venous thromboembolism. Since
2010, ten recurrences of ITP have occurred, which have
been treated with steroids (dexamethasone), rituximab,
intravenous immunoglobulin, and eltrombopag.

In the course of time, she developed pulmonary

hypertension, which was diagnosed as chronic
thromboembolic  pulmonary  hypertension.  For
treatment, she underwent bilateral pulmonary

endarterectomy in 2017.

In addition, the patient has chronic renal insufficiency
with an eGFR of 30-45 mL/min. Recurrent acute kidney
injuries in the context of the above-mentioned events
and hypertensive nephropathy have been postulated as
potential causes.

In November 2022, the patient presented to the
emergency department due to abdominal pain and
fatigue. At that time, further investigations, including
a CT scan, did not reveal any conclusive abdominal
findings. Especially, the adrenal glands were described
as normal. Likewise, sodium and potassium levels were
within the normal range. C-reactive protein was elevated
to 227 mg/L (reference value <5 mg/L). The cause of
the complaints was postulated to be a nitrite-positive
urinary tract infection, which was treated with
piperacillin/tazobactam. Fourteen days later, the
patient was hospitalized again for 1 week due to
fatigue, anorexia, persistent abdominal pain, nausea,
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and vomiting. The symptoms were evaluated as
gastritis. In addition, acute on chronic renal failure was
evident, which was interpreted as prerenal based on
the vomiting.

Investigation

As the above-mentioned complaints did not improve
in the further course, an MRI of the abdomen
was added in December 2022. This MRI showed, in
contrast to the earlier CT scan, enlarged adrenal glands
on both sides with markedly hyperintense signal in T2,
interpreted as bilateral adrenal hemorrhage (Fig. 1).
A detailed evaluation of the MRI examination did not
demonstrate active bleeding and revealed that the
hemorrhage in the adrenal glands must have occurred
several weeks prior to the MRI examination. Given
the impressive radiological findings, analysis of the
basal cortisol level as well as the ACTH level was
performed (Table 1).

Blood count analysis at the time of diagnosis showed
platelets of 252 x 109/L. Nevertheless, during the weeks
prior to diagnosis, the level of platelet counts undulated
between 9 and 400 x 10%/L (normal range 143-400 x 109/L),
while the INR was between 2.0 and 5.3.

The physical examination at the time of diagnosis
showed hyperpigmentation of the lips and oral mucosa.

Treatment

Based on the laboratory and radiological findings, as
well as the physical examination, a diagnosis of adrenal

Figure 1

MRI abdomen in transverse plane showing bilateral hemorrhage in the
adrenal glands (arrows) on a T2-weighted image.
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crisis due to the destruction of both adrenal glands
based on hemorrhage was made. A substitution with
hydrocortisone was initiated immediately. The initial
dose of hydrocortisone was a cumulative 50 mg/ day,
which was divided into 30 mg in the morning and
20 mg at midday to mimic the natural course of cortisol.
Phenprocoumon was temporarily paused. The patient
refused hospitalization.

Outcome and follow-up

We initially saw the patient every few weeks in
our outpatient clinic for follow-up checks. The
hydrocortisone substitution led to a rapid improvement
in symptoms and restoration of well-being, so that we
could gradually reduce the dose of hydrocortisone to
a maintenance dose of 20-10-0 mg/ day. The patient
is affected by obesity, with a body mass index of
40.8 kg/m?, which is why we chose an initial
maintenance dose of cumulative 30 mg/day, while
a reduction to a cumulative dose of 25 mg/day is
planned. As an alternative to a twice-daily dose,
hydrocortisone can also be prescribed three times a day.

Hydrocortisone has a weak mineralocorticoid effect.
For doses of less than 50 mg of hydrocortisone/
day, we added fludrocortisone 0.05 mg/ day to
maintain normotension, as well as normonatremia
and normokalemia. At her last presentation at our
outpatient clinic (January 2024), the levels of sodium
and potassium were well balanced.

Follow-up examinations of endogenous cortisol
levels and a high-dose (250 pg) short ACTH (1-24) test
indicated persistent hypocortisolism after the short-term
discontinuation of hydrocortisone (Table 1).

A medical alert notification and a steroid emergency
card were given to the patient at the time of diagnosis.
Furthermore, we instructed the patient to adjust the dose
of hydrocortisone in cases of illness, trauma, or stressful
events during every follow-up check in our outpatient
clinic. It is crucial that the patient is well informed to
avoid adrenal crisis.

Discussion

As mentioned above, in about 80% of cases, primary
adrenocortical insufficiency is caused by autoimmune
adrenalitis (1). Compared to that, adrenal hemorrhage
is a rare condition that can lead to adrenocortical
insufficiency if it occurs Dbilaterally. Adrenal
hemorrhage can cause abdominal pain, which is
often misinterpreted by clinicians. In retrospect, the
abdominal pain episode in November could be related
to the bilateral hemorrhage, which would explain
why the MRI did not reveal any fresh hemorrhage.
Furthermore, symptoms of adrenocortical insufficiency
such as nausea, vomiting, anorexia, weight loss,
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Table 1 Laboratory test results of important parameters at diagnosis and in January 2024.

Parameter At diagnosis (12/2022)

January 2024 Reference range

Baseline cortisol
Cortisol after ACTH stimulation

88 nmol/L (3.19 pg/dL)

ACTH 429 pmol/L (1949 ng/L)
Renin 3.15 pmol/L (222.4 mU/L)
Potassium 5.9 mmol/L

Sodium 134 mmol/L

Creatinine 200 pmol/L (2.273 mg/dL)

168 nmol/L (6.1 pg/dL)
170 nmol/L (6.2 pg/dL)

133-537 nmol/L (4.8-19.4 pg/dL)
Cut-off >500 nmol/L (18.1 pg/dL)
<13.4 pmol/L (<61 ng/L)

0.04-0.57 pmol/L (2.8-39.9 mU/L
(lying position))

0.27 pmol/L (18.8 mU/L)

4.3 mmol/L 3.4-4.5 mmol/L
140 nmol/L 136-145 mmol/L
106 pmol/L 44-80 pmol/L (0.5-0.909 mg/dL)

hypotension, and fatigue, are nonspecific, which makes
the diagnosis more difficult (1, 2). In the presented
case, abdominal symptoms due to adrenocortical
insufficiency were misinterpreted as a urinary tract
infection and gastritis.

Given the non-specific symptoms of adrenal
hemorrhage, imaging is an important diagnostic tool. CT
imaging is usually sufficient for diagnosis. However, in
some patients, CT may not be able to diagnose adrenal
hemorrhage, and an MRI needs to be added. Compared to
CT scans, MRI is the more accurate imaging modality. On
the other hand, CT scans are more time-efficient and are
recommended as the first imaging tool (7, 8). In addition,
a proper physical examination and history-taking play
a crucial role in the diagnosis. A more detailed physical
examination, noticing of the typical hyperpigmentation
of the oral mucosa, might have led to an earlier diagnosis.

Bilateral adrenal hemorrhage has been described
in patients on phenprocoumon as well as novel oral
anticoagulants (7, 9). Our patient showed INR values up to
5.3, indicating overdosing and consecutively increasing
the risk of bleeding. Other risk factors that contribute to
an increased risk of bleeding are hematologic diseases
such as myelodysplastic syndrome and chronic ITP.
Among patients with chronic ITP, the 1-year risks
were 1.2% for venous thromboembolism and 7.5%
for bleeding (5). Transferred to our patient, besides
anticoagulation, the chronic ITP was another
independent risk factor, which was active during the
weeks prior to diagnosis, with low platelet counts of a
minimum of 9 x 109/L.

Case reports exist for adrenal hemorrhages in

hematologic patients, e.g. with antiphospholipid
syndrome or heparin-induced thrombocytopenia.
Bilateral adrenal hemorrhage is related to the

prothrombotic state of those diseases. The underlying
mechanism is supposed to be an adrenal vein thrombosis
followed by hemorrhagic infarction of the adrenal
glands. Due to the vascular anatomy with limited
venous drainage, the adrenal glands are predisposed to
thrombosis (10, 11). At the time of diagnosis, our patient
was receiving eltrombopag, which has prothrombogenic
effects. Thus, our patient had risk factors for bleeding
(thrombocytopenia, anticoagulation) as well as for
thrombosis (eltrombopag). The mechanism by which

the adrenal hemorrhage occurred could therefore be
the same as in antiphospholipid syndrome or heparin-
induced thrombocytopenia.

Adrenal dysfunction is mostly irreversible. Nevertheless,
adrenocortical function may recover in rare cases,
at least partially. To test adrenocortical function,
the short high-dose (250 pg) ACTH (1-24) test is
considered as the gold standard. During this test, 250
ug of synthetic ACTH (ACTH (1-24) is administered
intravenously. To determine adrenal response to
exogenous ACTH, serum cortisol levels are measured
30 or 60 min after administration. Peak cortisol
levels <500 nmol/L (<18.1 pg/dL) are suggestive of
adrenal insufficiency (12).

Our patient has an ongoing disruption of the
adrenocortical function; therefore, hydrocortisone and
fludrocortisone substitution is still necessary. More than
1 year after the initial diagnosis, recovery of function
now seems unlikely.

In conclusion, adrenal hemorrhage is a rare cause
of adrenocortical insufficiency and can be easily
overlooked due to its non-specific symptoms. It can lead
to life-threatening hemodynamic consequences; thus, it
should be taken into account, especially in patients with
risk factors for bleeding.
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