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Abstract

Primary adrenal insufficiency (PAI) is a rare disease which represents the end stage of a destructive process involving the
adrenal cortex. Occasionally it may be caused by bilateral adrenal hemorrhagic infarction in patients with antiphospholipid
syndrome (APS). We herein report the challenging case of a 30-year-old female patient with systemic lupus erythematosus
(SLE) and secondary APS who was admitted to the emergency department (ED) due to fever, lethargy, and syncopal epi-
sodes. Hyponatremia, hyperkalemia, hyperpigmentation, shock, altered mental status, and clinical response to glucocorticoid
administration were features highly suggestive of an acute adrenal crisis. The patient’s clinical status required admission to
the intensive care unit (ICU), where steroid replacement, anticoagulation, and supportive therapy were provided, with a good
outcome. Imaging demonstrated bilateral adrenal enlargement attributed to recent adrenal hemorrhage. This case highlights
the fact that bilateral adrenal vein thrombosis and subsequent hemorrhage can be part of the thromboembolic complications
seen in both primary and secondary APS and which, if misdiagnosed, may lead to a life-threatening adrenal crisis. High
clinical suspicion is required for its prompt diagnosis and management. A literature search of past clinical cases with adrenal
insufficiency (AI) in the setting of APS and SLE was conducted using major electronic databases. Our aim was to retrieve
information about the pathophysiology, diagnosis, and management of similar conditions.

Keywords Adrenal insufficiency - Adrenal failure - Hypoadrenalism - Addison’s disease - Adrenal hemorrhage -
Antiphospholipid syndrome - Systemic lupus erythematosus

Introduction

Primary adrenal insufficiency (PAI) is a rare disease which
is caused by the destruction of the adrenal cortex, leading
to deficient secretion of glucocorticoids, mineralocorticoids,
>4 Paraskevi Xekouki and androgens [1, 2]. It was first described by Thomas Addi-
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care with multiple pharmacological therapies and to addi-
tional iatrogenic factors such as immune checkpoint inhibi-
tors, anticoagulants, and drugs which affect cortisol syn-
thesis, action, and metabolism. Moreover, improvement in
diagnostic methods and better reporting also contribute to
the increasing manifestation of PAI [7].

The highest prevalence is documented in Nordic coun-
tries at 15-22 individuals per 100,000 population, [8—11]
whereas other European countries report 10 cases per
100,000 [12—14]. Addison’s disease is usually diagnosed in
the third to fifth decades [15]. Regarding etiology, autoim-
mune adrenalitis is the most common cause of PAI in adults,
accounting for up to 90% of cases in Western countries [7].
It can be either isolated (40%) or a component of autoim-
mune polyglandular syndromes (60%) [16].

Infections, mainly tuberculosis, are another prominent cause
of PAIL Genetic disorders, more likely to be diagnosed in chil-
dren, are represented by congenital adrenal hyperplasia (72%),
autoimmune polyglandular syndrome type 1, adrenoleukodys-
trophy, and congenital adrenal hypoplasia [17]. Unusual causes
of PAI are metastatic adrenal diseases, lymphomas, infiltrative
disorders, bilateral adrenalectomy, and drugs [2].

PAI caused by bilateral adrenal hemorrhage or infarction
is rare but possibly fatal. It is well known to be associated
with meningococcemia (Waterhouse-Friderichsen syn-
drome) or pseudomonas aeruginosa infection. It may also
be encountered in severe traumas, disseminated intravascular
coagulopathy, antiphospholipid syndrome (APS) or other
thrombophilic conditions, bleeding disorders, and use of
anticoagulants [18].

The etiologies are diverse. However, the present report
focuses on PAI in the setting of APS. APS, first described in
1983, is an autoimmune disorder characterized by hyperco-
agulability, potentially resulting in thrombosis of all segments
of the vascular system. It is diagnosed in less than 0.5% of all
patients presenting with PAI [19, 20]. Conversely, Addison’s
disease is a rare APS complication. Only 0.4% of patients
with APS develop PAI over a follow-up period of 5 years
[21]. When catastrophic APS occurs, the frequency of adrenal
insufficiency (AlI) unsurprisingly rises to 10-26% [22, 23].

PAI may sometimes be the first clinical manifestation of
APS and is the most common endocrine complication [24].
The mortality rate of patients with APS complicated by Al is
3.81%, a rather high percentage given their young age [25].
The presumable pathogenetic substratum of hypoadrenalism
is thrombosis of the adrenal veins with consequent hemor-
rhagic infarction [26].

This article reports the case of a young female patient with
a history of SLE and APS who presented with an acute adrenal
crisis. PAI secondary to adrenal hemorrhage was unmasked
during a stressful situation triggered by inflammation. We have
also conducted a literature review to identify similar cases.
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Methods

We performed a computer-assisted search to identify iso-
lated case reports, retrospective studies, and reviews in the
literature associating Al with APS and/or SLE published
until November 2022, using the PubMed, Google Scholar,
Science direct, and Springer Link databases. The main key-
words used were Addison’s disease, adrenal insufficiency,
adrenal failure, hypoadrenalism, adrenal hemorrhage, adre-
nal infarction, antiphospholipid syndrome, and systemic
lupus erythematosus. We excluded cases where the cause
of adrenal insufficiency was obviously irrelevant despite the
presence of the above autoimmune disorders and articles
written in languages other than English.

Case presentation

A 30-year-old female was admitted to the emergency depart-
ment (ED) with fever, lethargy, and syncopal episodes within
the past 48 h. She had a 2-year medical history of SLE, ini-
tially manifested by myocarditis-induced cardiopulmonary
arrest and secondary APS with recurrent episodes of unpro-
voked deep venous thrombosis (DVT) and sub-segmental
pulmonary embolism. Regarding her family history, her
parents were diagnosed with type 2 diabetes mellitus and
her sister with idiopathic thrombocytopenic purpura.

The patient was regularly treated with hydroxychloro-
quine, mycophenolic acid, bisoprolol, and coumarin antico-
agulant, until she recently switched to tinzaparin after a sur-
gical operation. She was compliant with medication, but she
admitted that, formerly, while treated with acenocoumarol,
international normalized ratio (INR) values often remained
below the predetermined range of 2-3.

The patient presented with diffuse abdominal pain, gen-
eral weakness, arthralgias, hyperpigmentation, nausea, vom-
iting, anorexia and unintentional weight loss of 48 kg over
a 5-month-period. She complained of watery diarrhea for
4 weeks and secondary amenorrhea for the last 3 months.
Her clinical status deteriorated progressively but was over-
looked by health care professionals who repeatedly evalu-
ated her. Of note, clinical manifestations were temporar-
ily ameliorated 2.5 months ago after methylprednisolone
administration for a lupus flare. One month prior to current
admission, the patient’s intense gastrointestinal symptoms
baffled the surgeons who attributed them to cholelithiasis,
proceeding to laparoscopic cholecystectomy. After surgery,
although the abdominal pain was slightly relieved, the rest
of the symptoms persisted and deteriorated (Fig. 1).

In the ED, the patient was found to be confused (Glasgow
Coma Scale: 12/15), tachypneic, hypoxemic (partial pressure
of oxygen pO2 =77 mmHg), anuric, and hemodynamically
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Fig. 1 Multiple admissions of the patient due to PAl-related symptoms misdiagnosed for other conditions

unstable with hypotension (79/38 mm Hg) and tachycardia
(130 beats per min). Mild epigastric tenderness on palpation,
severe dehydration, and generalized skin hyperpigmentation
were noted on physical examination. The areas most pig-
mented were the palmar creases, axillae, areolae, abdominal
scars, and oral mucosa. An additional physical finding was
an ulcer on the left lower extremity (Fig. 2).

Initial laboratory investigations revealed anemia, severe
electrolyte dysregulation, increased inflammatory markers,
acute renal failure, and metabolic acidosis. Urinalysis indi-
cated pyuria and urine sediment microscopy was suggestive
of a urinary tract infection and lupus nephritis (Table 1).

Fig. 2 Diffuse skin hyperpig-
mentation more conspicuous in
palmar creases and scars after
laparoscopic cholecystectomy.
An ulcer on the left lower
extremity (The patient gave
consent to the hospital for the
use of pictures.)

An acute adrenal crisis was suspected particularly based
on hyponatremia, hyperkalemia, renal failure, hypovolemic
shock, confusion, and hyperpigmentation. The crisis was
then confirmed by the detection of a markedly decreased
serum cortisol (1 pg/dl) under stressful conditions. Low
aldosterone, androstenedione, dehydroepiandrosterone sul-
fate (DHEAS), and testosterone levels indicated impaired
mineralocorticoid and androgen production.

The patient was immediately treated with intravenous
hydrocortisone 100 mg as a bolus, followed by continu-
ous infusion at a rate of 10 mg/h and fluid resuscitation.
Mental status improved rapidly. Blood pressure responded

@ Springer



524

Hormones (2023) 22:521-531

Table 1 Summary of hematochemical, endocrine, and immunologic
findings

Values Normal range
RBC 3.38 3.8-5.3 M/uL
HGB 9.8 12-16 g/dl
HCT 29.8 37-47%
MCV 88.1 80-99 fL
MCH 29.1 27-32 pg
MCHC 33 32-35 g/dl
Anti-Xa 0.2 Prophylactic range:
0.2-0.5 TU/ml
Therapeutic range:
0.5-1.2 IU/ml
D-dimer 0.33 0-0.55 mg/1
aPTT 40.5 25.9-36.6 s
PT 20.5 10.4-14 s
INR 1.75 0.85-1.2
Urea 92 17-43 mg/dl
Creatinine 5.84 0.55-1.02 mg/dl
Sodium 125 136-146 mEq/1
Potassium 6.1 3.5-5.1 mEq/1
Calcium (corrected) 10.94 8.8-10.6 mg/dl
Magnesium 1.5 1.9-2.5 mg/dl
hs Troponin I 1916.6 <11.6 pg/ml
Total cholesterol 51 <200 mg/dl
LDL cholesterol 5 <100 mg/dl
HDL cholesterol 14 >40 mg/dl
CRP 3.73 <0.5 mg/dl
ESR 95 1-25 mm/1% hr
Procalcitonin 1.03 <0.05 ng/ml
Cortisol 1 3.5-19 pg/dl
Aldosterone 21.5 29.4-161.5 pg/ml
DHEAS 5,7 95.8-511.7 pg/dl
Androstenedione 0.09 0.25-3.44 ng/ml
17-OH-progesterone 0.48 0.13-1.67 ng/ml
Testosterone <0,13 0.09-1.3 ng/ml
SHBG 46 18-114 nmol/l
C3 complement 45.5 87-187 mg/dl
C4 complement 4.96 15-47 mg/dl
ANA 1:1280 diffuse U/ml
ENA 1.22 > 1 positive
Anti-ds-DNA 22.1 > 18 U/ml positive
Anti-pf2-GP1 IgM 394 > 18 U/ml positive
Anti-p2-GP1 IgG 8.22 > 18 U/ml positive
aCL IgM 54.4 > 18 MPL/ml positive
aCL IgG 15.5 > 18 MPL/ml positive
LA positive
Direct Coombs positive
Anti-adrenal negative < 1:20 negative

Entries in bold indicate abnormal values
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but inadequately; therefore, vasopressor support with nor-
epinephrine was ultimately required. The patient was sub-
sequently admitted to the intensive care unit (ICU) due to
hemodynamic compromise, indications of shock-induced
cardiac ischemia and/or recurrence of lupus myocarditis, and
acute renal failure. Within a few hours from admission, she
became febrile (peak temperature 38.7 “C). The patient was
treated with antibiotics for an Enterococcus gallinarum and
Escherichia coli urinary tract infection. She was also treated
with continuous hydrocortisone infusion, crystalloid fluids,
red blood cell transfusion, calcium gluconate, vasoactive
agents, antiarrhythmics, and low-molecular-weight heparin
(LMWH) at a therapeutic dosage along with supplemental
oxygen.

The fever ultimately resolved on the second day of ICU
admission. On the fourth day, leukopenia and thrombocyto-
penia appeared on the complete blood count (CBC) panel,
which resolved 3 days later. All electrolyte disturbances
were reversed after the first 2 days in the ICU. Troponin
I exhibited a peak concentration in the first 24 h and then
decreased slowly. Serum creatinine and CRP declined and
eventually normalized by the sixth day of hospitalization.
Overall symptoms improved and vital signs stabilized within
48 h. Vasopressor and oxygen therapy were withdrawn, and
urine output exceeded 1 ml/kg/h. Due to heart failure, the
patient was commenced on furosemide.

Three days after ICU admission, she was transferred to
the endocrine clinic for further management. Intravenous
hydrocortisone was gradually tapered in line with her clini-
cal response, with close monitoring of her blood pressure,
symptoms, and laboratory tests. She was then switched to
oral steroid therapy. The pituitary hormonal evaluation dem-
onstrated no other hormonal deficits. To identify the etiol-
ogy of primary adrenal insufficiency, autoantibodies to the
adrenal cortex were requested, which were negative.

Adrenal computed tomography (CT) scan performed on
the seventh day of hospitalization revealed bilateral enlarge-
ment of the adrenal glands (the left measuring 2.55 cm and
the right 1.75 cm) with intermediate mean density (35
Hounsfield Units), punctate calcifications on the left adre-
nal gland and perinephric fluid. Contrast medium was not
administered to protect renal function. Overall features were
consistent with a subacute bilateral adrenal hemorrhage
(Fig. 3A). A repeat adrenal CT scan 9 days later showed a
decrease in size of both adrenal glands (Fig. 3B), suggest-
ing remission of the hemorrhage. A chest CT scan depicted
lymph nodes which were stable in size and number, com-
pared with those detected on previous imaging 2 years ear-
lier. Mild bilateral pleural effusion and ground glass opaci-
ties were noted.
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Fig.3 A Adrenal computed
tomography (CT) showing
bilateral enlargement of the
adrenal glands mainly of the
left, with intermediate mean
density, punctate calcifications,
and perinephric fluid, consistent
with a recent bilateral adrenal
hemorrhage. B Repeat adrenal
CT scan showing a decrease

in size of both adrenal glands,
suggesting remission of the
hemorrhage

The patient was subsequently transferred to the rheuma-
tology clinic due to clinical and biochemical evidence of
active SLE. Accordingly, methylprednisolone, mycophenolic
acid, and hydroxychloroquine were administered (Table 1).
Finally, the patient was safely discharged from the hospital
after 18 days. Upon dismissal, the results of the laboratory
tests were found to be normal except for mild anemia (Hb:
11.3 g/dl). Due to the thrombotic APS, she received coun-
seling about the need for close INR monitoring in the setting
of bridging therapy of LMWH with acenocoumarol with a
target INR of 2,5-3 to avoid future thrombotic events. Meth-
ylprednisolone was slowly tapered to maintenance doses of
hydrocortisone and she was instructed to start fludrocorti-
sone as soon as the daily hydrocortisone dose was below
50 mg, since this dose is equivalent to 0,1 mg fludrocorti-
sone. The rest of her medication consisted of mycophenolic
acid, hydroxychloroquine, bisoprolol, esomeprazole, chole-
calciferol, calcium carbonate, and magnesium.

To prevent a new adrenal crisis, the patient was edu-
cated regarding hydrocortisone dose adjustments during
intercurrent illness or other stress conditions, and she was
also provided with a steroid emergency card and hydrocor-
tisone emergency kit. Good clinical outcome was confirmed
at a follow-up appointment 2 months later. She continued
replacement therapy and reported improvement in energy
levels and appetite, weight gain, and regular menstruation.
Hyperpigmentation began to subside and blood pressure was
normal without postural hypotension. Blood testing showed
normal hemoglobin concentration, serum electrolyte levels,
and renal function. She is currently an outpatient and has
regular endocrinology, rheumatology, and cardiology fol-
low-up consults.

Discussion

In this case report, we have presented a 30-year-old female
patient with a history of APS secondary to SLE who devel-
oped bilateral adrenal hemorrhagic infarction and conse-
quently PAIL PAl is a disorder characterized by the decreased

production or action of glucocorticoids with concomitant
deficiency in mineralocorticoids and/or adrenal androgens,
which may result in acute and potentially life-threatening
adrenal crisis [16]. Clinical features vary depending on the
rate and extent of adrenal function loss and can be non-
specific such as fatigue, weight loss, anorexia, abdominal
pain, nausea, vomiting, diarrhea, or constipation, myalgias,
arthralgias, and neuropsychiatric symptoms [7, 27, 28].
Hypotension accompanied by orthostatic symptoms and salt
craving are signs of mineralocorticoid deficiency. Females
may notice loss of axillary and public hair, reduced energy,
and decreased libido because of decreased adrenal androgen
secretion. Oligo-amenorrhea may be due to chronic illness,
weight loss, or autoimmune primary ovarian insufficiency
[7]. In cases of autoimmune adrenalitis, signs of autoim-
mune comorbidities often coexist [29]. Hyperpigmenta-
tion, which is caused by the excessive secretion of pro-opi-
omelanocortin (POMC), a prohormone that is cleaved into
the biologically active hormones, ACTH and a-melanocyte
stimulating hormone (x-MSH), is most conspicuous in areas
subject to sun exposure and mechanical friction [30].

Biochemically, hyponatremia and hyperkalemia are typi-
cal; additional findings such as hypercalcemia, azotemia,
anemia, eosinophilia, and hypoglycemia can also coexist
[18]. The diagnosis can be confirmed by a low morning
cortisol serum concentration in combination with elevated
ACTH (usually more than two-fold the upper reference
limit). Low aldosterone along with high renin concentra-
tion/plasma renin activity and low DHEAS are helpful indi-
cations of PAI [7]. The “gold standard” for the diagnosis
of PAI is currently the short Synacthen test, which may be
performed only when the patient is stable. A peak corti-
sol concentration above 18 pg/dl at 30 or 60 min is widely
accepted as a normal response [31].

Conventional glucocorticoid substitution with hydrocor-
tisone is generally effective but still has pharmacological
limitations [32]. Dual-release hydrocortisone, a formula-
tion developed to obtain a more physiological circadian-
based serum cortisol exposure-time profile, enables once-
daily dosing of hydrocortisone [33]. Modified-release
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hydrocortisone has a delayed and sustained absorption
profile [34, 35]. Continuous subcutaneous hydrocortisone
infusion using pumps is the most promising approach [36].
If deficit of mineralocorticoids is confirmed, patients should
receive fludrocortisone at a single dose of 0.05-0.2 mg/d
[37]. Despite otherwise optimized replacement therapy
with glucocorticoids and mineralocorticoids, quality of life
may remain impaired. A trial of DHEA (25-50 mg/d) is
suggested in women with PAI complaining of low libido,
depressive symptoms, and reduced energy levels [7].

Primary adrenal insufficiency and adrenal crisis rarely
manifest in patients with an underlying autoimmune dis-
ease such as SLE and APS [38, 39]. SLE is a connective-
tissue disorder characterized by the loss of self-tolerance,
production of autoantibodies against nuclear and cytoplas-
mic antigens, and immune complex deposition. Its clinical
presentation is heterogeneous, with a relapsing and remit-
ting course, and may involve one or more systems [40]. The
EULAR/ACR classification criteria include positive ANA
at least once as an obligatory criterion, followed by addi-
tive weighted criteria grouped in seven clinical (constitu-
tional, hematological, neuropsychiatric, mucocutaneous,
serosal, musculoskeletal, and renal) and three immunologi-
cal domains [(aPL, SLE-specific antibodies (anti-dsDNA,
or anti-Smith), low complement proteins]. Each criterion is
assigned a weight of 2 to 10. If a patient accumulates > 10
points and at least one clinical criterion is fulfilled, the dis-
ease is classified as SLE [41].

The antiphospholipid syndrome is a systemic disease rep-
resenting one of the most common hypercoagulation states.
It can occur either as a primary condition (primary APS) or
in association with SLE or other autoimmune disease (sec-
ondary APS). The most severe form of APS is an accelerated
form of APS resulting in multiorgan failure [42]. APS has
a wide spectrum of vascular and obstetric manifestations
associated with thrombotic and inflammatory mechanisms
orchestrated by aPL antibodies [43]. To fulfil the revised
Sapporo criteria for APS, at least one clinical criterion
should be present and one or more types of aPL antibodies
should be detected on two consecutive occasions at least
12 weeks apart. aPL antibodies are an expanding group of
autoantibodies directed against anionic phospholipids and
phospholipid-associated plasma proteins. The aPL detec-
tion tests are aCL antibody (IgG or IgM) enzyme-linked
immunosorbent assay (ELISA), anti-B2-GP1 antibody (IgG
or IgM) ELISA, and LA assay [44]. Triple positivity for
LA, aCL, and anti-f2-GP1 is associated with an increased
risk for the first thrombotic or obstetric event in previously
healthy individuals and a high rate of recurrences in patients
receiving antithrombotic treatment [45]. Endocrine compli-
cations are undoubtedly very rare. Bilateral adrenal hemor-
rhage is such a clinical manifestation that may lead to PAI
[24, 46-48].
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Cases of thrombotic APS, including adrenal hemor-
rhagic infarction, should be treated with long-term anti-
coagulation therapy. Treatment with vitamin K antagonists
(VKAs), either coumarin anticoagulant or warfarin, is the
cornerstone of secondary prevention of thromboembolic
events [43]. According to EULAR recommendations,
patients with recurrent venous thromboses despite treat-
ment with VKA and a target INR of 2-3 should be evalu-
ated for the intensity of anticoagulation, adherence to ther-
apy, and to INR monitoring. If an INR of 2-3 is achieved,
the addition of low-dose aspirin, an increase of INR target
to 3—4, or a switch to LMWH may be considered [43].

To date there have been several isolated case reports, ret-
rospective studies, and reviews in the literature associating
AI with APS and SLE. The number of cases referring to Al
in the setting of SLE or APS, published until 10 September,
2017, was 97, according to Lee et al. [25]. The remaining
publications identified from October 2017 to November
2022 are 12, including 14 subjects, the basic characteristics
of whom are presented in Table 3. We estimate that the total
number of existing cases in the literature approximates 111.

Information about pathogenesis, diagnosis, and therapeu-
tic approaches of this rare condition was derived principally
from three studies (Table 2). The first one, carried out by
Espinosa and colleagues in 2003, was a review of 80 cases
from the literature and six from their own cohort with APS
(primary or secondary to SLE) and adrenal involvement. The
authors concluded that the close relationship between APS
and hypoadrenalism was more than coincidental [49]. The
second review was conducted by Lee et al. who studied pub-
lications until 2017 including 97 subjects who experienced
Al related to APS or SLE [25]. The third study by Ramon
et al. was a retrospective study of 16 patients with bilateral
adrenal hemorrhage or infarction secondary to APS seen
in Pitié-Salpétriere Hospital between 1990 and 2010 [50].

Among the mechanisms proposed to explain the patho-
genesis of PAI, the most cited one is based upon the unique
vascular anatomy of the adrenal glands. The imbalance
between the rich arterial supply and the limited drainage
by a single adrenal vein predisposes to venous thrombosis,
especially in the context of APS. The adrenal gland is sup-
plied by the superior, middle, and inferior adrenal arteries,
which originate from the inferior phrenic, the abdominal
aorta, and the renal artery, respectively, and then branch out
to form smaller arteries. In the zona reticularis, a capillary
plexus is formed which drains into the medullary sinusoids
and eventually into the large central vein [51]. The transition
from the arterial to the capillary system is so abrupt that it
constitutes a “vascular dam” which causes the accumula-
tion and stasis of blood. Moreover, the eccentric muscular
arrangement of the adrenal veins makes them vulnerable
to the formation of thrombi in pockets of turbulence and
local stasis when the bundles contract [26]. These factors
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Table 2 Clinical and laboratory

. : Symptoms-laboratory and imaging findings Current case Lee et al. [25] Espinosa Ramon et al. [50]

ﬁn@lngs of Al in our case and et al. [49]

their frequency in similar cases

reported in review references Peak age at diagnosis of Al 30 yrs 40-49 yrs 43 yrs 33.5yrs
Dx of Al post SLE and/or APS (%) yes 62 na 69
Deep vein thrombosis (%) yes 25.71 na 62.5
Pulmonary embolism (%) yes 7.61 na 37.5
Weight loss (%) yes 13.31 13 na
General weakness (%) yes 9.52 41 na
Fatigue (%) yes 6,62 na na
Lethargy (%) yes 6.67 19 na
Dizziness (%) yes 3.81 na na
Fever (%) no 333 40 na
Pigmentation (%) yes 6.67 10 na
Abdominal pain (%) yes 39.04 55 na
Hypotension (%) yes 7.61 54 na
Nausea(%) yes 19.05 na na
Vomiting(%) yes 23.81 31 na
Diarrhea (%) yes 3.81 4 na
Basal cortisol (<3 pg/dL) (%) na 68 96 81.25
High ACTH(%) yes 84 98 83.3
Low Aldosterone (%) yes 100 na 50
Hyponatremia(%) yes 50.48 80 na
Hyperkalemia (%) yes 27.62 80 na
Anti-cardiolipin antibody (%) yes 53.3 90 100
Lupus anticoagulant (%) yes 45.71 95 87
Adrenal hemorrhage (%) yes 34 27 25

Al adrenal insufficiency, APS antiphospholipid syndrome, SLE systemic lupus erythematosus, yrs years, Dx

diagnosis, na not available

predispose to adrenal vein thrombosis, usually bilateral, with
disruption of adrenal gland outflow that ultimately leads to
hemorrhagic infarction and hypoadrenalism.

A recent concept linked the development of PAI to the
high density of late endosomes in cells of the zona fascicu-
lata. These are organelles which participate in cholesterol
trafficking and protein sorting. Their membranes contain
lysobisphosphatidic acid, a target of aPL antibodies. The
antibodies promote apoptosis and release of lysosomal pro-
teinases, which in turn activate endothelial cells, leading to
microthrombosis [52].

The peak incidence of Al related to APS or SLE (or both)
is observed in the fifth decade of life (23.81%), with a rela-
tively high frequency between 30 and 39 years (20.95%).
The prevalence of adrenal involvement is slightly higher in
male APS patients (53.3%) [25]. Regarding past medical
history, 37.14% of patients had former thrombotic events,
mainly deep vein thrombosis and pulmonary embolism.
Abortion and miscarriage (10.48%) were the predominant
past obstetric manifestations [25]. Similarly, in the study
conducted by Espinosa et al., 36% of patients diagnosed with
PAI had no previous APS complications, 40% had already
deep venous thrombosis, 17% pulmonary embolism, and
19% arterial occlusions, while 18% of females reported a

history of spontaneous fetal losses [49]. Ramon et al. also
showed that PAI was the first manifestation of APS in one-
third of patients, whereas the rest fulfilled prior clinical
criteria of APS. The author estimates that the mean time
interval between diagnosis of APS and onset of adrenal
involvement is 5.1 years [50].

In the systematic review by Lee et al., the principal pre-
senting symptoms of Al in the context of APS or SLE were
abdominal pain, fever, and vomiting [25]. Hyponatremia
was the leading finding in 77.94%, while hyperkalemia was
present in half of the patients. ACTH was above the normal
range in 84% of cases and aldosterone was low in all. aCL.
were positive in 59.57%, LA in 51.06%, and ANA in 31.91%
of cases [25]. Espinosa et al. noted that clinical presenta-
tion typically involved abdominal pain, hypotension, fever,
nausea, vomiting, and weakness [49]. Hyponatremia, often
accompanied by hyperkalemia, was present in most patients.
Cortisol levels were low and ACTH levels high in nearly all
cases. LA was detected in 97% and aCL were positive in
93%, whereas simultaneous presence of the above aPL anti-
bodies was found in 89% of patients. Hypocomplementemia
was documented in one-third of cases (Table 2) [49].

In the past, many cases of adrenal hemorrhage/infarc-
tion were diagnosed post-mortem. Currently, CT and MRI
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contribute significantly to the investigation of adrenal
pathology. An adrenal hemorrhage appears on imaging
in 57% of cases with APS and adrenal involvement. The
second most common finding is adrenal infarction (14%),
usually with a hemorrhagic component. Histopathologic
studies show hemorrhagic infarction with venous throm-
bosis (55%) and adrenal hemorrhage (27%) [49].

In the case we have reported, PAI was confirmed
before imaging. CT scan performed showed bilateral
adrenal enlargement attributed to recent adrenal hemor-
rhage, consistent with many cases in the literature. Since
the workup for other recognizable causes was negative,
bilateral adrenal hemorrhagic infarction in the context
of APS was deemed the most likely cause of PAI. We
speculate that the precipitating factor was the subthera-
peutic dose of anticoagulants for the APS. Specifically,
anti-Xa levels on admission were at the lowest limit of
prophylactic range while the patient was on LMWH
therapy. Furthermore, when she was previously treated
with acenocoumarol, the INR target was not achieved.
A contributing factor to the development of the adrenal
crisis was presumably the recent occurrence of bacterial
urinary tract infection.

In our case, PAI manifested as an acute adrenal cri-
sis 2 years after the first APS-related episodes, namely,
deep venous thrombosis and pulmonary embolism. Adre-
nal failure had probably evolved slowly over at least the
last 5 months since clinical symptoms and electrolytic
disturbances of hyponatremia and hyperkalemia had been
recorded at previous visits to the ED (Fig. 1). Except for
the urinary infection as a significant stress condition that
led to Al development, the cholecystectomy 1 month prior
most probably contributed to the Al and was, moreover,
unnecessary considering that presenting symptoms did
not improve but rather deteriorated. Clinical, laboratory,
and imaging findings in our patient and their frequency in
other similar reported cases are shown in Table 3.

The recommended treatment of APS patients with
adrenal involvement includes mainly hormonal replace-
ment with glucocorticoids and mineralocorticoids besides
anticoagulation therapy. Hydrocortisone was the first-
line steroid replacement in 40% of cases analyzed by Lee
et al., followed by fludrocortisone and prednisolone. Vol-
ume replacement was initiated in 12% of patients. Anti-
coagulants mostly administered were warfarin (23%) and
heparin (14%) [25].

Data on the prognosis of APS-related Addison’s dis-
ease is scarce. Reassessment usually shows complete,
irreversible adrenal failure and shrinkage of the adrenal
glands, with the need for lifelong replacement therapy.
Repeated Synacthen tests demonstrate poor cortisol
response in 80% of patients but partial recovery of adre-
nal function is sporadically observed [50].

Conclusion

PAl is very rare in patients with SLE, but reports of the asso-
ciation suggest the presence of APS in these patients. PAI
can be the first manifestation or may develop later during
APS. Due to its insidious onset and non-specific symptoms,
physicians may overlook PAI. As a result, the diagnosis is
often delayed and formulated only in the presence of an
acute adrenal crisis.

A high index of clinical suspicion is required in aPL-
positive patients who present with undue abdominal pain,
weakness, hypotension, fever, nausea, hyperpigmentation,
hyponatremia, or hyperkalemia. If an adrenal crisis is sus-
pected, blood pressure and fluid balance status should be
assessed and appropriate laboratory investigations, including
paired cortisol and ACTH, should be promptly performed.
Steroid treatment should be initiated promptly without the
delay of awaiting results. Conversely, in all cases of PAI
associated with imaging findings of bilateral adrenal enlarge-
ment and hemorrhage, screening for aPL is imperative.
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