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Abstract:

We present the case of a 56-year-old man with an upper respiratory infection followed by fatigue, hypoten-
sion, and hyponatremia. Bilateral adrenal hemorrhage was confirmed, based on T2-weighted magnetic reso-
nance imaging. The patient had previously undergone allogeneic hematopoietic stem cell transplantation and
had been diagnosed with antiphospholipid syndrome (APS) during the development of chronic graft-versus-
host disease. A prompt diagnosis and steroid replacement, in addition to anticoagulant therapy, resulted in a
favorable outcome. Once the diagnosis of APS has been confirmed, which might be the sign of bilateral adre-

nal hemorrhage, the initial manifestations of adrenal insufficiency should never be overlooked.
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Introduction

Autoimmune disorders have been described after alloge-
neic hematopoietic stem cell transplantation (HSCT); the
majority of these syndromes are mediated by autoantibod-
ies (1). Antiphospholipid syndrome (APS) is characterized
by elevated titers of antiphospholipid antibodies (aPL),
which is known as the lupus anticoagulant (LAC) and/or an-
ticardiolipin antibodies (aCL), as well as by various throm-
botic complications (2). A retrospective analysis demon-
strated that LAC was detected in 3% of HSCT recipi-
ents (3), and aCL was detected in 10.1% of patients who
developed chronic graft-versus-host disease (GVHD) (4).
Moreover, with an incidence of <1%, bilateral adrenal hem-
orrhage is a rare complication of APS (2). This is the first
report to describe a case of APS during the development of
chronic GVHD in a patient whose condition was subse-
quently complicated by bilateral adrenal hemorrhage. The
current report describes the sequence of events, which pro-

vides an understanding of the pathophysiology and suggests
an appropriate treatment for this serious complication.

Case Report

In 2003, a 56-year-old man presented with stage IV, grade
IT follicular non-Hodgkin’s lymphoma harboring t(14;18)
(q32;921), add(6)(pl1), add(7)(pl5). He was treated with ri-
tuximab and chemotherapy within the same year, and
achieved a complete response. However, in 2005, he pre-
sented with generalized lymphadenopathy and was diag-
nosed with a relapse. He underwent salvage therapy, which
resulted in a partial remission. In 2006, the patient received
a total dose of 1.6x10°/kg peripheral blood nucleated cells
(mononuclear cells, 1.05x10°/kg; CD34" cells, 5.8x10%kg)
from a human leukocyte antigen (HLA)-8 locus-identical
57-year-old male sibling with a conditioning regimen con-
sisting of total body irradiation (4 Gy), fludarabine (150 mg/
m’) and melphalan (80 mg/m®), and GVHD prophylaxis con-
sisting of cyclosporine and methotrexate (Fig. 1). The pa-
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The clinical course after allogeneic hematopoietic stem cell transplantation (HSCT).

GVHD: graft-versus-host disease, CMV: cytomegalovirus, CsA: cyclosporine A, PSL: prednisolone,
DVT: deep vein thrombosis, aPTT: activated partial thromboplastin time

Figure 2.
by computed tomography. (B) Femoral vein thrombosis was
also confirmed.

(A) A central pulmonary embolism was confirmed

tient’s condition was complicated with grade II acute GVHD
of the skin (stage 3) and intestine (stage 1) on day 21 after
transplantation and cytomegalovirus (CMV) gastroenteritis,
which were treated with prednisolone, tacrolimus, and gan-
ciclovir. There were no abnormalities in the platelet count or
in the results of coagulopathy screening before transplanta-
tion. Normal coagulation test results were confirmed until 3
weeks after HSCT (Fig. 1). A complete remission of lym-
phoma was achieved. While tacrolimus was tapered off at
the end of 2009, a gradual increase in the patient’s lympho-
cyte count was observed. At four months after the cessation
of tacrolimus, the patient developed mild thrombocytopenia
(<100x10*/uL) and lichenoid changes in the oral mucosa
and progressive depigmentation of the fingers; these findings
were diagnosed as manifestations of chronic GVHD. There
were no other noteworthy findings in the digestive tract,
liver, lung or joints at this time. Biopsies were not per-
formed. At seven months after the cession of tacrolimus,
bone marrow aspiration was performed to investigate the
cause of persistent thrombocytopenia; the microscopic find-
ings included normocellularity (nucleated cell count of 189x
10°/uL) and an increased megakaryocyte count (81/uL) with-
out any signs of relapse of the lymphoma or hemophagocy-
tosis, which was evidence of increased peripheral consump-
tion. At three days after bone marrow aspiration, the patient
noticed acute swelling of his left lower-leg. The activated
partial thromboplastin time (aPTT) was prolonged to 95 s
(normal range, 24.8-38.1 seconds). Computed tomography
(CT) showed bilateral pulmonary embolism (Fig. 2A) and
left iliofemoral vein thrombosis (Fig. 2B). Careful screening
led us to suspect the onset of APS, and LAC positivity was
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Figure 3. The clinical course during the episode of adrenal hemorrhage in 2015. The day of presen-

tation due to upper respiratory infectious symptoms was arbitrarily defined as Day 1. CT: computed

tomography, MRI: magnetic resonance imaging, BP: blood pressure, Na: sodium, CL: chloride,
CRP: C-reactive protein, aPTT: activated partial thromboplastin time

confirmed by the mixing test, a dilute Russell’s viper venom
test time ratio of 2.4 (<1.3), and a phospholipid neutraliza-
tion test time of 64.1 seconds (<6.3). A low level of antinu-
clear antibodies (x80) was detected, but the patient’s serum
was negative for anti-beta-2 glycoprotein I (GPI) antibodies
(<1.2 U/mL) and aCL. The lymphocyte count increased to
4,804/uL. (Fig. 1). He underwent inferior vena cava filter re-
placement on the day of admission, and anticoagulant ther-
apy was started with the continuous intravenous infusion of
heparin (aPTT controlled to 1.5-2.5 times the control value)
and oral warfarin. The local intravenous administration of
urokinase via a catheter from the left popliteal vein and the
peripheral vein (as appropriate) was also performed for 5
days after admission. After confirming the improvement of
left iliofemoral vein thrombosis, the catheter was extracted.
Eight days later, the CT findings showed a reduction of the
pulmonary embolism; thus, the inferior vena cava filter was
also removed. The pathological evaluation of the blood clot
was negative for malignancy. At a 41-week interval, with a
time lag of >12 weeks required for reevaluation, a second
positive LAC result confirmed the diagnosis of APS. Re-
assessment of the donor showed that the aPTT was 32.1
seconds, and the patient’s serum was negative for LAC, sug-
gesting that APS was not induced by transmission from the
donor. Tacrolimus was re-administered to treat chronic
GVHD until the end of 2013, and although the depigmenta-
tion on the fingers remained, the lichenoid changes of the
oral mucosa were alleviated. The administration of warfarin
was continued as anticoagulant therapy.

In 2015, the patient presented with rhinorrhea, cough, and
sore throat (Day 1) (Fig. 3). He was admitted to the hospital
on Day 3 for right-sided abdominal pain, which was re-
duced by sitting upright (Fig. 3). He also complained of
nausea and appetite loss. He had no fever, and his blood
pressure was 135/58 mmHg (Fig. 3). No petechiae/purpura
were detected on the patient’s extremities. Mild tenderness
in the upper-abdominal region was observed. The laboratory
data on Day 3 showed that the platelet count had slightly
decreased to 128x10%/uL, the PT/INR on warfarin therapy
was 1.97, the aPTT was prolonged to 98.5 seconds, which
had also been documented in a regular visit, 10 days prior
to the patient’s admission (PT/INR of 1.88 and aPTT of
87.6 seconds). A mixing test was positive for LAC. The pa-
tient then developed general fatigue. On Day 5, the patient
showed hypotension, with a blood pressure of 95/64 mmHg,
and the laboratory data revealed a fasting blood sugar level
of 82 mg/dL, a serum sodium level of 119 mmol/L, a serum
C-reactive protein (CRP) level of 11.75 mg/dL, and an
aPTT of 112.7 seconds (Fig. 3). An infusion of normal sa-
line and glucose was started. Rapid influenza antigen and
adenovirus antigen tests were negative. Microbial tests, in-
cluding blood cultures, serum (1-3)-beta-D glucan, serum
galactomannan, cryptococcal antigen, and interferon-gamma
release assays for tuberculosis were all negative. CT showed
no abnormalities on Day 3 (Fig. 4A); however, the findings
of repeated CT (at a 48-hour interval; Fig. 4B) and magnetic
resonance imaging (MRI) (Fig. 4C) were compatible with
massive bilateral adrenal hemorrhage. CT and MRI revealed
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Figure 4. The results of imaging of the bilateral adrenal
glands. (A) Computed tomography revealed no abnormality of
the adrenal glands on Day 3. (B) The enlargement of the bilat-
eral adrenal glands (white arrows) was evident on Day 5. (C)
Axial T2-weighted magnetic resonance imaging (MRI) re-
vealed a region of low signal intensity (white arrows).

no findings that suggested infection (i.e., pneumonia or ab-
scess). On Day 5, an endocrinal examination revealed a low
cortisol concentration of 1.9 yg/mL (normal range, 4-19.3
pg/mL) and an adrenaline concentration of <5 pg/mL (nor-
mal range, 6-100 pg/mL); the patient’s aldosterone concen-
tration was 65.4 pg/mL and was within the normal range
(29.9-159 pg/mL). The adrenocorticotropic
(ACTH) level was elevated to 108 pg/mL (normal range,
7.2-63.3 pg/mL). These findings were consistent with the
destruction of the adrenal cortex and medulla due to adrenal
hemorrhage. Replacement therapy with hydrocortisone was
started from Day 6 and resulted in the dramatic improve-
ment of both the hypotension and hyponatremia (Fig. 3).
The platelet count and the aPTT had returned to the levels
that were measured before the onset of adrenal hemorrhage,
while the serum D-dimer levels were 0.8-1.0 pg/mL and the

hormone

PT/INR was 2.11 on Day 3 and 2.08 on Day 5 (with war-
farin therapy). After Day 15, a maculopapular rash devel-
oped on the patient’s trunk and thighs, and a biopsy speci-
men revealed basal layer vacuolization, spongiosis, and peri-
vascular lymphocytic infiltration, compatible with skin
GVHD. These lesions were alleviated with the use of steroid
creams and the dose of hydrocortisone was adjusted from
0.3 to 0.4 mg/kg based on the ACTH levels. The patient was
discharged with the oral administration of warfarin as anti-
coagulant therapy, and hydrocortisone as glucocorticoid re-
placement therapy. The patient remained in good health
without bleeding or thrombotic complications for the 2 years
until the writing of this report, and there has been no recur-
rence of chronic GVHD symptoms, despite the fact that the
patient has not been treated with immunosuppressive agents
(calcineurin inhibitors).

Discussion

The patient in the present case was diagnosed with APS
based on positive LAC results on two or more occasions at
least 12 weeks apart and the clinical diagnosis of throm-
boembolism; the patient’s condition was subsequently com-
plicated with bilateral adrenal hemorrhage. There are only
six reported case of definitive APS with clinical thrombosis
after allogeneic HSCT (5-10) (Table). In five of the cases
(including the present case), peripheral blood was the stem
cell source, four had thrombosis during acute GVHD, and
the other three developed APS during chronic GVHD. The
present case showed that the initial thrombotic episode of
APS developed after the onset of chronic GVHD while
tacrolimus was being tapered off. The underlying mecha-
nisms of autoimmune disease after HSCT that could explain
the present clinical course are as follows: GVHD-induced
thymic damage compromised the immune tolerance during
de novo lymphopoiesis after HSCT (11). While tapering off
tacrolimus, the patient in the present case showed an in-
crease in his total lymphocyte count; thus, we hypothesize
that the development of autoreactive lymphocytes might
have triggered the onset of APS. CMV reactivation was an-
other factor that was documented in the present case that
may have induced APS, as it is reported to be correlated
with LAC positivity (12). The patient also possessed an
HLA-DRB1#0901 allele, which is associated with beta-2
GPI-dependent aCL positivity in Japanese patients with sys-
temic lupus erythematosus (SLE) (13). Although our patient
was negative for aCL, the HLA-DRBI allele might have
been associated with the expression of antigen to CD4" T
helper cells, which might have resulted in the production of
LAK.

In an 86-case series of acute adrenal hemorrhage caused
by primary APS, SLE or SLE like conditions, the patients
showed the following symptoms: abdominal pain (55%),
nausea or vomiting (31%), hypotension (54%), and bilateral
(77%); elevated CRP levels were often
noted (14). All of these findings seemed to be consistent

involvement
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Table. Collected Case Reports of Thrombotic Complications Due to Antiphospholipid Antibody Syndrome after Allogeneic
Stem Cell Transplantation.
Age at APS/ Disease Donor Source GVHD Onset after Thrombotic Outcome Reference
gender HSCT event number
4 months/ Omen syndrome HLA-matched PB Acute Day 59 Focal seizures, Residual 5
male sibling hemiplegia, hemiplegia
pulmonary
embolism
37/male Acute HLA-matched PB Acute Day 23 Veno-occlusive Death 6
myelogenous sibling disease
leukemia
54/male Chronic Sibling ND Chronic 7 months Veno-occlusive No 7
myelomonocytic disease improvement
leukemia
44/female Acute HLA-matched PB (T Acute 7 months Acute infarction Death 8
lymphoblastic sibling deplete) with hemorrhage
leukemia in the posterior
cerebral artery
territory
10/male Thalassemia HLA-matched PB Acute Day 338 Ischemic stroke Complex 9
sibling partial seizure
24/male Chronic HLA-1 locus BM Chronic 53 months  Cerebrovascular ~ Complete 10
myelogenous mismatched thrombosis recovery
leukemia sibling
56/male Follicular HLA matched PB Acute/ 45 months  Deep vein Under Present
lymphoma sibling chronic thrombosis, controllable case
pulmonary
embolism

APS: antiphospholipid syndrome, GVHD: graft-versus-host disease, HSCT: hematopoietic stem cell transplantation, PB: peripheral blood, BM: bone marrow,

ND: not described

with the current presentation. Adrenal hemorrhage developed
following infectious episodes in 11 of 86 reported pa-
tients (14). The upper-respiratory infection was also a trigger
of subsequent events in the present case. For the differential
diagnosis, Waterhouse-Friderichsen syndrome, tuberculosis,
cryptococcosis, and a relapse of lymphoma were considered;
however, no pathogens was detected, and the patient has
been in complete remission from lymphoma for 2 years
since the episode of bilateral adrenal hemorrhage. Thus, we
concluded that the cause of bilateral adrenal hemorrhage
was directly associated with APS. Infectious agents gener-
ally bind to the receptors of cells that are accosted by the
innate immune system and which activate the adaptive im-
mune response, resulting in the activation of potentially au-
toreactive lymphocyte clones (15); which might have influ-
enced the progression of APS.

The initiating event of adrenal hemorrhage in APS is hy-
pothesized to be microembolism in the adrenal vein, which
is followed by intra-adrenal vascular collapse, resulting in
massive hemorrhage (16). We hypothesize that the slightly
low platelet count and the prolonged aPTT at the time of
adrenal hemorrhage were caused by the hypercoagulable
state of APS based on the preceding infection. Judging from
the steady state of the serum D-dimer levels, there was no
massive thrombosis; however, we hypothesize that a mi-
crothrombosis had formed in the adrenal veins due to the
progression of the hypercoagulable state of APS followed by
the collapse of the intra-adrenal vessels. A time lag between

the onset of symptoms, including abdominal pain, nausea
and appetite loss on Day 3, and the adrenal hemorrhage that
was observed on CT on Day 5 might demonstrate that this
microthrombosis was not evaluable on CT studies and that it
progressed to the rupture of adrenal veins and resulted in
hyponatremia.

As the present case showed, adrenal hemorrhage is fre-
quently bilateral (14); thus, in addition to being an issue
with respect to hypercoagulation, the immunological effects
of aPL against the late endosomes of the bilateral adrenal
glands have also been proposed (17). Shortly after starting
hydrocortisone, the CRP levels decreased as the aPTT and
the platelet count improved; thus, we hypothesized that hy-
drocortisone had successfully controlled the inflammation
caused by the infection and alleviated the patient’s adrenal
insufficiency. It has been reported that approximately 50%
of patients with adrenal hemorrhage caused by APS have
continued with anticoagulant therapy, resulting in a favor-
able prognosis (14). On the other hand, new thrombotic
events were recorded in 10 of 21 patients who did not re-
ceive prolonged anticoagulant therapy (14). A total 25 of 69
patients died and the causes of death were non-inflammatory
thrombotic microangiopathy with multiorgan failure in 14
patients (14). Thus, we continued warfarin therapy during
and after the episode of adrenal hemorrhage in order to pre-
vent secondary thromboembolism.

Actually, thrombocytopenia is frequently associated with
chronic GVHD. However, thrombocytopenia in APS is re-
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ported to be a thrombotic risk factor (18), which is relevant
to our patient as thrombocytopenia was present prior to the
onset of deep vein thrombosis as well as adrenal hemor-
rhage. Thus, when a patient displays thrombocytopenia as
well as LAK positivity during chronic GVHD, physicians
should be highly alert to he possible development of throm-
botic complications.

To the best of our knowledge, this is the first report of bi-
lateral adrenal hemorrhage as a complication of APS during
the development of chronic GVHD. Steroid replacement
therapy in addition to anticoagulant therapy resulted in a fa-
vorable long-term outcome in the patient, who was an
HSCT recipient. We recommend that careful examinations
be performed when a patient with chronic GVHD shows
thrombocytopenia and a prolonged aPTT. Once the diagno-
sis of APS has been confirmed, the clinical manifestations
of adrenal insufficiency should never be overlooked in pa-
tients with an acute infectious episode.
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