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An Exceedingly Rare Case of Antithrombin Il Deficiency and
Catastrophic Antiphospholipid-Like Disease
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Abstract

Antithrombin III (AT III) is a critical component of the coagulation
cascade that functions primarily to inhibit activated coagulation factors
Ila and Xa. AT III deficiency is a disorder that predisposes patients to
thromboemboli. Antiphospholipid syndrome (APS) is an autoimmune
disorder that predisposes patients to vascular and microvascular throm-
bosis, which can often be devastating and lead to multiorgan involve-
ment. The mainstay of treatment for both conditions involves the use of
lifetime vitamin K antagonists. Recent studies suggest that patients with
APS refractory to warfarin therapy may benefit from the addition of as-
pirin, statin, or hydroxychloroquine; low weight molecular heparin; or a
combination regimen. Studies have also suggested that patients with AT
III deficiency refractory to warfarin therapy may see improvement with
use of a novel oral anticoagulant. This case report describes the recurrent
hospitalizations of a 45-year-old patient who presented with multiorgan
thrombosis involving the descending aorta, deep lower extremity veins,
superior mesenteric artery and artery of the brain. This led to mesenteric
ischemia, limb necrosis and a subacute frontal cortex infarct. Initial an-
ticoagulation therapy was refractory to the use of warfarin. Enoxaparin
therapy was initiated, resulting in no further thrombotic events. Clini-
cians should consider poor gastrointestinal absorption of warfarin in pa-
tients who fail to reach therapeutic anticoagulation goals. In addition,
a thorough workup for hereditary and acquired thrombophilias should
be performed in patients who present with recurrent thromboemboli, as
these disorders increase the risk of poor patient outcomes if left untreated.

Keywords: Antithrombin; Heparin; Renal tubular acidosis; Warfarin;
Enoxaparin; Venous thromboembolism

Introduction

Acquired coagulopathies are rare, and antithrombin III (AT III)
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deficiency is even more so due to the dearth of patient cases
[1]. Normal AT III function provides most of its anticoagula-
tion effects by inhibiting thrombin and other activated proteas-
es of the coagulation system. AT III deficiency can present via
congenital or acquired mechanisms. Various acquired causes
may include decreased production and increased consumption,
such as in liver disease, nephrotic kidney disease, or entero-
pathic protein loss. Most commonly, AT III deficiency leads
to venous thromboemboli (VTE) of the deep veins and pulmo-
nary vessels, leading to a seven-fold increased risk of VTE [2,
3]. As with most inherited thrombophilia syndromes, warfarin
is an acceptable anticoagulant for VTE prevention; however,
strict anticoagulation is required, which makes the treatment
difficult for some patients.

Antiphospholipid syndrome (APS) is a systemic autoim-
mune condition diagnosed using the revised Sapporo classifi-
cation, which includes vascular thrombosis or pregnancy loss.
Laboratory diagnostic criteria include positivity for antiphos-
pholipid antibodies measured by detection of lupus anticoagu-
lant, beta-glycoprotein-I, and/or anticardiolipin antibody [4].
In the most severe form of APS, patients develop multiple or-
gan thromboses recognized as catastrophic APS (CAPS) [5].
This study reports a unique case of a patient with both AT III
deficiency and CAPS-like disease, characterized by multior-
gan thromboses, low AT III activity, positive lupus anticoagu-
lant and positive anti-cardiolipin. The patient developed these
thrombotic events while anticoagulated with heparin and war-
farin.

Case Report
Hospitalization 1

The patient in this case was a 45-year-old woman with past
medical history of neurofibromatosis type I, renal tubular
acidosis type II, coronary artery disease, peptic ulcer disease,
non-diabetic gastroparesis and Takotsubo cardiomyopathy.
She presented with left flank and generalized abdominal pain
with radiation towards the back for 1 day. She also reported
difficulty urinating and left lower extremity pain that wors-
ened when walking. She denied fever, chills, cough, short-
ness of breath, chest pain, dysuria, hematuria, diarrhea, loss
of sensation and weakness. She has a 15 pack-year tobacco
smoking history, but denied alcohol consumption and illicit
drug use. Physical examination revealed a 3/6 systolic mur-
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Figure 1. (a) Axial CT of the abdomen demonstrating splenic and hepatic infarcts. (b) Axial CT of the abdomen demonstrating
filling defect in the descending aorta. (c) Axial CT of the left lower extremity demonstrating filling defect in the femoral artery. (d)
Axial CT of the head demonstrating right frontal and occipital infarcts. CT: computed tomography.

mur heard best at the right second intercostal space, absent
bowel sounds, diffuse abdominal tenderness and absent pulses
in the left foot.

Computed tomography (CT) of the abdomen revealed
multiple mural thrombi of the descending thoracic and ab-
dominal aorta, multiple wedge-shaped defects in the spleen
and left kidney suggesting infarctions, inflammation indicat-
ing pancreatitis, distended gallbladder, bilateral non-obstruct-
ing renal stones, enlarged uterus and a mildly distended blad-
der. Figure 1a and b demonstrates splenic and hepatic infarcts,
and a filling defect in the descending aorta. A CT angiogram
of the lower extremities revealed a thrombus in the left com-
mon femoral artery causing 50% stenosis and occluded left
posterior tibial and peroneal arteries proximally (Fig. 1c).
Anti-cardiolipin immunoglobulin M (IgM) levels were also
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found to be elevated at 25 pg/L (normal < 11 pg/L); however,
repeat testing was negative. Protein S activity was noted to
be low at 44% of normal despite being on heparin for anti-
coagulation. Testing for rheumatoid factor immunoglobulin
G (IgQ), anti-citrullinated peptide IgG, antinuclear antibody
screen, ss-A antibody, ss-B antibody, double-stranded DNA
antibody, beta-2 glycoprotein I (IgG, IgM and IgA), anti-car-
diolipin (IgG and IgA), prothrombin G20210A mutation and
factor V Leiden mutation were all negative. Protein C activity,
activated protein C resistance and AT III levels were within
normal limits.

The next day, the patient became confused and had dif-
ficulty accessing her lexicon. A CT of the head showed a
subacute small right frontal cortical infarct (Fig. 1d). She was
subsequently transferred to the stroke unit for close neurologic
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observation. Her initial anticoagulation was managed with
intravenous (IV) heparin (100 U/mL) for the first 15 days of
hospitalization. On day 7, it was noted that she exhibited de-
creased protein S activity. The patient’s left lower limb second,
third and fifth digits became progressively more cyanotic and
darker in color throughout the stay. She was bridged to warfa-
rin on day 16 and was maintained at an international normal-
ized ratio (INR) goal of 2 - 3. On day 22, the patient tested
positive for lupus anticoagulant. She was discharged on war-
farin for anticoagulation management. Based on the clinical,
radiologic and laboratory findings, the patient was diagnosed
with CAPS-like disease.

Hospitalization 2

Six days later, she was sent to the hospital from the anticoagu-
lation clinic due to multiple episodes of hematemesis, hema-
tochezia and supratherapeutic INR. This was treated with vi-
tamin K and prothrombin complex concentrate, which brought
her INR down to 0.9 from > 10.8. An initial physical exam also
revealed dry gangrene of the toes bilaterally. On admission, CT
of the abdomen revealed an 11.5 cm peritoneal abscess in the
lower abdomen and a new liver infarct. The abscess was incised
and drained by interventional radiology on hospital day 4 and a
Jackson-Pratt (JP) drain was left in place. She was administered
IV heparin and bridged to warfarin on day 10. On day 29, the
patient developed abdominal pain associated with intractable
vomiting and nausea, which was concerning for ischemic bow-
el. A CT angiogram of the abdomen revealed a distal embolus
of the superior mesenteric artery. Subsequent CT of the abdo-
men with contrast revealed a partial small bowel obstruction
and a fistula between the cecum and abscess cavity.

On day 31, feculent and purulent substances were noted in
the bulb of the JP drain. The patient continued to have remitting
and relapsing episodes of abdominal pain, nausea and vomit-
ing until day 46, when she noticed that her vomitus contained
feculent material. An upper gastrointestinal and small bowel
X-ray series with barium revealed a complete small bowel ob-
struction due to stricture of the terminal ileum. She was ini-
tially managed with decompression via nasogastric (NG) tube;
however, the patient pulled out the NG tube the subsequent
day. On day 47, laboratory testing revealed a low AT III activ-
ity of 60 (80 - 120), while on warfarin anticoagulation therapy.
Due to the lab abnormalities, the patient was suspected to also
have AT III deficiency.

On day 49, she was transitioned back to IV heparin. Due to
malnutrition and poor tolerance of oral intake, she began total
parenteral nutrition (TPN) via a peripherally inserted central
catheter (PICC). To further characterize the fistula, a fistulo-
gram was performed on day 52 and demonstrated an enteric
fistula between the abscess cavity and terminal portion of the
ileum with subsequent flow into the cecum. The primary team
began to bridge her from heparin to warfarin, but her INR re-
mained < 1.2, which never reached our therapeutic goal of 2
- 3. The patient was discharged on enoxaparin for anticoagu-
lation management, scheduled for outpatient management of
bilateral lower extremity digital necrosis and outpatient fol-
low-up for colorectal surgery, and referred to a rheumatology
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clinic for further management of CAPS-like disease and AT I1I
deficiency.

Hospitalization 3

Sixteen days later, the patient returned to the emergency de-
partment due to excruciating abdominal pain localized around
the site of her JP drain. The patient reported that the pain start-
ed immediately after draining 700 mL of fluid from her drain.
A CT of the abdomen revealed free fluid in the left paracolic
gutter and the pelvis that appeared to be tracking from the ab-
scess cavity, clinically correlating to her peritonitis. On day
2 of the third hospitalization, she was taken to the operating
room and had an ileocecectomy with ileocolonic anastomosis
performed.

The patient tolerated the procedure well and continued
nutrition via TPN. Over the course of her hospitalization, she
began to have regular bowel movements and progressively
advanced to a regular oral diet. Her surgical wound healed
well and her PICC line was removed on day 19. The patient’s
anticoagulation was again managed with enoxaparin and she
did not experience any thromboembolic events during this
admission. She was discharged on enoxaparin for anticoagu-
lation management, re-scheduled for outpatient management
of bilateral lower extremity digital necrosis and outpatient
management of CAPS-like disease and AT III deficiency.

Follow-up and outcome

At 1 month post-hospital discharge follow-up, the patient
did not have any further thromboembolic events. However,
2 weeks after follow-up, the patient suddenly passed away.
Due to this unfortunate outcome, we were unable to perform
follow-up studies to meet the laboratory criteria for the revised
Sapporo classification.

Discussion

Incidences of AT III deficiency and APS are extremely rare
[1, 6]. AT III deficiency is diagnosed by AT III activity below
the normal limit of 80 - 120. Differential diagnoses for de-
creased AT III activity include consumption, heparin therapy
and nephrotic range proteinuria; however, our patient was on
warfarin therapy for anticoagulation when her AT III activity
was found to be low at 60 [7]. It should also be noted that our
patient was never septic or diagnosed with disseminated intra-
vascular coagulopathy. She was consequently diagnosed with
acquired AT III deficiency.

APS diagnosis is based on the revised Sapporo classifica-
tion criteria, as long as there is no alternative diagnosis. The
revised Sapporo classification criteria are met when a patient
presents with at least one clinical and one laboratory crite-
ria (Table 1). CAPS is defined by: 1) Evident involvement
of at least three organs, systems, or tissues; 2) Development
of manifestations simultaneously or within 1 week; 3) Con-
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Table 1. The Revised Sapporo Classification Criteria for Diagnosis of APS [4]

Clinical criteria

1) Vascular thrombosis: At least one clinical episodes of arterial, venous, or small vessel thrombosis in any tissue or organ. Thrombosis must
be confirmed by objective validated criteria from imaging or histopathology. For histopathologic confirmation, thrombosis should be present
without significant evidence of inflammation of the surrounding vascular wall.

2) Pregnancy morbidity

A: Atleast one unexplained death of a morphologically normal fetus at or beyond week 10 of gestation, with normal fetal morphology
documented by ultrasound or by direct examination of the fetus; or

B: At least one premature birth of a morphologically normal neonate before the 34th week of gestation because of: 1) eclampsia or
severe preeclampsia or 2) recognized features of placental insufficiency; or

C: At least three unexplained consecutive spontaneous abortions before week 10 of gestation, with maternal anatomic or hormonal
abnormalities and paternal and maternal chromosomal causes excluded.

Laboratory criteria

1) Lupus anticoagulant present in plasma on at least two occasions (at least 12 weeks apart).

2) Anticardiolipin of IgG and/or IgM isotype in serum or plasma, present in medium or high titer (> 40 GPL or MPL or > 99th percentile) on at

least two occasions (at least 12 weeks apart).

3) Anti-beta-2 glycoprotein I antibody of IgG and/or IgM isotype in serum or plasma, present in high titer (> 99th percentile) on at least two

occasions (at least 12 weeks apart).

Antiphospholipid syndrome is present if at least one of the following clinical and one of the laboratory criteria are met. APS: antiphospholipid syn-

drome; IgG: immunoglobulin G; IgM: immunoglobulin M.

firmation by histopathology of small vessel occlusion; and
4) Laboratory confirmation of antiphospholipid antibodies.
However, if a patient does not meet all criteria, a combina-
tion of the aforementioned criteria results in a diagnosis of
probable CAPS [4]. Although this patient does not meet all
of the laboratory criteria for APS or probable CAPS, given
her young age, multiple arterial thromboses, positivity for an-
ticardiolipin IgM and positivity for lupus anticoagulant, she
likely had CAPS-like disease.

AT 1II deficiency and APS are both typically managed
with vitamin K antagonists [3, 8]. Although our patient did not
meet the criteria for a definitive diagnosis of APS or CAPS, we
managed her similarly to patients diagnosed with said condi-
tions. In patients diagnosed with APS who fail to respond to
warfarin therapy, adding low-dose aspirin, a statin, or hydrox-
ychloroquine, low weight molecular heparin, or a combination
of these regimens is recommended [9]. Despite initial war-
farin therapy, this patient experienced worsening lower limb
ischemia and an abdominal abscess secondary to mesenteric
ischemia due to superior mesenteric artery thrombosis 6 days
after initial discharge. Our patient likely failed to reach thera-
peutic INR with warfarin therapy due to poor gastrointestinal
absorption and gastrointestinal complications. The decision
was made to discharge the patient on enoxaparin for antico-
agulation therapy. Despite her third admission to the hospital,
continued enoxaparin therapy prevented recurrent thrombo-
embolic events.

The primary limitation in this case is that our patient did
not have subsequent lupus anticoagulant and anticardiolipin
laboratory studies performed to meet the revised Sapporo
classification criteria because she passed away. Although this
limitation exists, given our patient’s clinical picture and lab
findings, it is our contention that she had AT III deficiency and
experienced CAPS-like disease. Recent literature suggests that

Articles © The authors | Journal compilation © ] Med Cases and Elmer Press Inc™

long-term hydroxychloroquine therapy reduces rates of throm-
botic events in patients with APS [9]. Although we did not at-
tempt this treatment option, there is evidence that it may be a
viable addition to standard APS treatment.

Learning points

In this patient, AT III deficiency and CAPS-like disease re-
sulted in multiorgan insult, including the kidney, spleen, brain
and gastrointestinal tract. Initial treatment of heparin bridge to
warfarin was refractory, and due to poor absorption of warfa-
rin, the patient required enoxaparin for anticoagulation therapy.
New thrombosis ceased; however, previous thrombotic events
resulted in gastrointestinal ischemia and dry gangrene of the
patient’s toes. Clinicians should consider poor gastrointestinal
absorption of warfarin in patients who fail to achieve adequate
anticoagulation and consider a CAPS-like disease in patients
who present with multiorgan thrombosis and antiphospholipid
antibody positivity. This is a very serious patient presentation
with a high likelihood of mortality.
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