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Male, 16-year-old

Idiopathic intracranial hypertension ¢ lupus anticoagulant-hypoprothrombinemia syndrome
pseudotumor cerebri ¢ systemic lupus erythematosus

Arthralgia ¢ bleeding ¢ epistaxis ¢ headache ¢ hematuria ¢ visual acuity loss

Hematology ¢ Rheumatology

Rare disease

Lupus anticoagulant-hypoprothrombinemia syndrome (LAHPS) is an exceptionally rare disease caused by pro-
thrombin antibodies, resulting in reduced factor Il levels. This disease can present with significant bleeding and
is usually associated with autoimmune disorders, particularly systemic lupus erythematosus (SLE). There are
currently no guidelines for the treatment of LAHPS, and corticosteroids remain the criterion standard therapy.
Pseudotumor cerebri is a disease that involves an idiopathic rise in intracranial pressure in association with
papilledema. The coexistence of pseudotumor cerebri with SLE is rare, with an overall incidence of 0.7%.

A 16-year-old male initially presented to our hospital with nausea, headaches, and decreased visual acuity. He
was diagnosed with pseudotumor cerebri based on the findings of papilledema and a raised opening pressure
on lumbar puncture. Three months later, he presented with macroscopic hematuria and persistent epistaxis.
Further investigation revealed a prolonged activated partial thromboplastin time and prothrombin time, along
with positive LA and reduced Factor Il levels, resulting in a diagnosis of LAHPS. The patient received a dose of
1 mg/kg/day of prednisolone along with hydroxychloroquine, and he had a complete recovery with cessation
of bleeding and normalization of laboratory parameters.

We are reporting a case of pseudotumor cerebri with a further presentation of LAHPS in a patient found to
have SLE. As both associations are rare in the presence of SLE, it is vital to recognize them early to initiate ad-
equate management and intervention to avoid life-threatening complications.

Acquired Hypoprothrombinemia ¢ Hemostasis ¢ Lupus Erythematosus, Systemic ¢
Pseudotumor Cerebri ¢ Thrombosis
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Background

Prothrombin is a vitamin K-dependent coagulation cofactor.
Once activated, prothrombin is proteolytically cleaved by fac-
tor Xa to form thrombin [1]. Thrombin induces platelet aggre-
gation and results in the activation of different mediators re-
quired in the clotting cascade. Prothrombin deficiency can be
due to either an inherited or acquired etiology. An acquired
prothrombin deficiency can result from a multitude of fac-
tors, including end-stage liver disease, malignancy, viral in-
fection, vitamin K deficiency, and autoimmune conditions [2].
However, in many of these scenarios, a deficiency in other co-
agulation factors is noted.

Systemic lupus erythematosus (SLE), an autoimmune inflam-
matory disorder, tends to be associated with antiphospholip-
id syndrome (APLS), which is a systemic inflammatory disease
characterized by the presence of lupus anticoagulants and the
incidence of thrombotic events [3]. Lupus anticoagulant is an
antiphospholipid antibody that tends to inhibit phospholip-
id-dependent clotting without impacting the activity of oth-
er clotting factors, thereby resulting in thrombotic events [4].
In rare instances, the presence of an acquired prothrombin
deficiency may be observed in patients with lupus anticoag-
ulant (LA) [5]. This association tends to be primarily seen in
patients with SLE and is referred to as lupus anticoagulant-
hypoprothrombinemia syndrome (LAHPS) [6]. Unlike patients
with APLS, patients with LAHPS tend to present with frequent
bleeding episodes ranging from mild mucocutaneous bleeds
to life-threatening intracranial hemorrhages [7].

Pseudotumor cerebri (also known as idiopathic intracranial hy-
pertension) is a condition characterized by a rise in intracrani-
al pressure accompanied by papilledema in the absence of a
space-occupying lesion and abnormal cerebrospinal fluid com-
ponents [8]. A few cases of patients with SLE presenting with
pseudotumor cerebri have been described in the literature,
with the association having a reported incidence of 0.7% [9].

Herein we report a case of a 16-year-old male patient with

pseudotumor cerebri and LAHPS with a background of sys-
temic lupus erythematosus.

Case Report

A 16-year-old Saudi-Arabian male with no prior past medical
history presented to the Emergency Department with a one-
week history of severe bilateral headaches associated with
nausea and a decrease in visual acuity. Upon examination, the
patient had a body mass index of 30 kg/m?2. In addition, neu-
rological examination revealed an absence of focal neurolog-
ical signs. Ophthalmic examination revealed corrected visual
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acuity of 20/30 in the left eye and 20/25 in the right eye.
Fundoscopic examination revealed bilateral optic disc swell-
ing consistent with papilledema. Computed tomography (CT)
scans of the brain along with a CT venogram were normal. A
diagnostic lumbar puncture was performed, and the open-
ing pressure was stated as 40 cmH,0 (normal range 6-25 cm-
H,0). Analysis of the cerebrospinal fluid for protein, glucose,
cell count, along with viral, bacterial, and fungal cultures did
not yield any results. Laboratory parameters including a com-
plete blood count, coagulation studies, and liver function tests
were reported as normal. Therefore, in line with the diagnostic
criteria for pseudotumor cerebri due to the presence of pap-
illedema and a raised opening pressure on lumbar puncture
in the absence of signs of space-occupying lesions and focal
neurological signs, the patient was diagnosed with pseudo-
tumor cerebri [8].

Treatment was initiated with oral acetazolamide at a dose of
250 mg per day. The patient followed up with the Neurology
Department after initiation of treatment and experienced a
rapid course of recovery with improvement in symptoms and
visual acuity along with significant improvement in the de-
gree of papilledema.

Two months after his initial admission, the patient presented
to the Emergency Department with a 1-month history of re-
current epistaxis and macroscopic hematuria. There was no
history of fevers, night sweats, ecchymosis, or bleeding from
any other sites. However, the patient recounted a 1-month his-
tory of arthralgia and generalized fatigue. A physical exam-
ination revealed bilateral cervical lymphadenopathy with no
other physical signs. Initial investigations revealed a hemo-
globin of 9.5 g/dL (reference range 13.20-16.60), a white cell
count of 5.5x10°%/L (reference range 4.50-11.00), and a platelet
count of 184x10%/L (reference range 150-400). Moreover, the
patient had an elevated erythrocyte sedimentation rate of 55
mm/h (reference range <15). Liver function tests, blood urea
and nitrogen, and creatinine tests were within normal limits.
A computed tomography scan of the abdomen and pelvis was
undertaken to investigate the macroscopic hematuria, which
was reported as normal. Furthermore, a lymph node biopsy of
the enlarged cervical lymph nodes revealed reactive lymphoid
tissue with no evidence of malignancy.

Coagulation studies illustrated a markedly prolonged partial
thromboplastin time (PTT) of 112.5 seconds (reference range
24.80-32.60) and a prolonged prothrombin time (PT) of 51.1
s (reference range 9.38-12.34). A factor assay test was con-
ducted to determine the levels of coagulation factors, reveal-
ing a severe isolated deficiency in factor 2 levels with a level
of <0.06 U/mL (reference range 0.8-1.2). Table 1 summarizes
the findings of the factor assay showing an isolated factor Il
deficiency. The prolongation of PTT and PT along with the low
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Table 1. Factor assay demonstrating an isolated factor Il

deficiency.
Test Result Reference range
Factor VIII >1.50 U/mL (0.5-1.5) U/mL
CRatorx 09BUML (0515 UmL
CRatorv osaUML  (O515)UmL
Factor Il (prothrombin) <006 0812U/mL

Table 2. 1: 1 Mixing study of PT and PTT along with lupus
anticoagulant detection tests.

Initial Reference ranges
Test . q
presentation (units)
Prothrombin time 51.10 9.38-12.34 (seconds)
(control)
Prothrombin time 15.60 <10.4 (seconds)
(mix)
Partial
thromboplastin 112.50 24.8-32.6 (seconds)
time (control)
Partial
thromboplastin 95.30 <30.5 (seconds)
time (mix)
LA1 156.80 30.00-40.00 (seconds)
LA2 92.20 26.50-32.50 (seconds)
~<1.2 Normal
LA1/LA2 ratio 1.70 1.3-1.4 Indeterminate
>1.4 Positive
Lupus Positive NA

Anticoagulant

LA1 - lupus anticoagulant screen using dilute Russell’s Viper
Venom screening; LA2 — lupus anticoagulant screen using
confirmatory reagents.

levels of factor 2 may result from a coagulation factor defi-
ciency or the presence of an inhibitor. To differentiate between
the aforementioned causes of the coagulation anomalies, we
performed a mixing study which involves mixing the patient’s
plasma with a pooled normal plasma sample acting as a con-
trol at a 1: 1 ratio. After the mixing study, the PTT and PT lev-
els failed to correct, suggesting that the low levels of factor
2 were due to the presence of an inhibitor. To identify the in-
hibitor, we performed a test for lupus anticoagulant, an au-
toantibody which often interferes with phospholipid-depen-
dent tests such as the PTT [11]. Using the dilute Russel viper
venom test followed by a confirmatory reagent test, the pres-
ence of lupus anticoagulant was confirmed. Table 2 summa-
rizes the findings of the 1: 1 mixing study and the lupus anti-
coagulant detection tests.

Moreover, additional investigations revealed a positive antinu-
clear antibody test at 176.85 U (>60 U is positive) and a bor-
derline anti-double stranded DNA antibody (anti-dsDNA) lev-
el of 77.7 IU/mL (<70 IU/mL is negative). The patient also had
strongly positive anti-smith antibodies (anti-SM) at 152.80 U
(>80 U is strongly positive) and positive antinuclear ribonu-
cleoprotein (anti-RNP) antibodies at 137.25 (>80 U is strongly
positive). In addition, there was a low level of complement 3
(C3), at 0.19 g/L (reference range 0.7-1.52), along with an un-
detectable level of complement 4 (C4), at a level of <0.02 g/L
(reference range 0.16-0.38).

The patient’s clinical criteria and immunological criteria were
sufficient to establish a diagnosis of SLE in accordance with the
2019 EULAR/ACR classification criteria for SLE [11]. Moreover,
due to the history of bleeding, low levels of factor 2, the posi-
tivity of lupus anticoagulant antibodies, and the mixing stud-
ies confirming the presence of an inhibitor, the patient was
subsequently diagnosed with LAHPS secondary to SLE.

The patient received 80 mg of prednisolone per day at a 1 mg/
kg dose. After 10 days of corticosteroid therapy, the patient’s

Table 3. Summary of changes in coagulation parameters at initial admission, 10 days, 1 month, and 3 months of follow-up.

Initial 10 days after

starting steroids

presentation

At 1 month post

AT 3 months post
discharge

Reference ranges

discharge (units)

Prothrombin

time (PT) 51.10 35.00
INR 4.20 1.20
Partial thromboplastin

time (PTT) 112.50 36.40
Factor Il activity <0.06 0.28
Hemoglobin 9.50 11.30

10.60 11.90 9.38-12.34 (seconds)
"""""" 097 10 080120

30.00 31.10 24.80-32.60 (seconds)
"""""" 0% 140 080120Uml
1330 1280 13201660 g/d)

INR — international normalized ratio.
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PTT and PT normalized. He began receiving hydroxychloro-
quine therapy at a dose of 400 mg daily and corticosteroid
therapy was slowly weaned off. The patient was discharged
after 10 days due to the cessation of bleeding and normaliza-
tion of laboratory values. He was followed up for a period of
3 months after his discharge. The coagulation studies and he-
moglobin levels remained stable for the entire period of fol-
low-up. Table 3 summarizes the changes in the patient’s lab-
oratory values during admission, at discharge, after 1 month
of follow-up, and at 3 months of follow-up. The patient re-
mains compliant with his treatment of 400 mg of hydroxychlo-
roquine daily and has reported cessation of all bleeding along
with significant improvements in his fatigue and arthralgia.
He remains on acetazolamide therapy for his prior diagnosis
of pseudotumor cerebri.

Discussion

Systemic lupus erythematosus is an autoimmune inflamma-
tory condition that tends to be associated with antiphospho-
lipid syndrome, resulting in several thrombotic complications.
The presence of the antiphospholipid immunoglobulin lupus
anticoagulant increases clotting times. However, often para-
doxically, LA results in a prothrombotic state, placing the pa-
tient with SLE at risk for thrombosis [12]. In rare instances, pa-
tients with SLE present with persistent bleeding, which may
be attributed to either immune-mediated thrombocytopenia
as a result of infection or, in exceedingly rare scenarios, an ac-
quired clotting factor deficiency. An acquired prothrombin de-
ficiency associated with LA is termed lupus anticoagulant-hy-
poprothrombinemia syndrome [7].

LAHPS has been reported in just over 100 cases in the liter-
ature. The first case was reported in 1960 in an 11-year-old
girl who presented with persistent bleeding and was found to
have APLS and a low prothrombin level [13]. LAHPS tends to
be seen primarily in young female patients. A review of 74 cas-
es of LAHPS by Karin et al demonstrated that 55% of patients
were under the age of 15, and 58% of the patients were fe-
male [14]. Furthermore, a more recent case series of 89 patients
by Mulliez et al demonstrated that the median age of diagno-
sis in these patients was 12 years, with a female-to-male ra-
tio of 1.5 to 1 [15]. In our case report, the patient did not pre-
cisely fit the pattern of patients reported in the literature, as
he was male and slightly older than the mean age of diagnosis.

The pathophysiology of LAHPS is still poorly understood, with
the primary proposed mechanism being the presence of auto-
antibodies that bind prothrombin without neutralizing its coag-
ulant activity, resulting in the rapid clearance of the prothrom-
bin antibody-antigen complex, leading to escalated clearance
of prothrombin from the blood [6]. However, LAHPS has also
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been described in patients who are negative for prothrombin
antibodies, thereby highlighting the complexity and ambigui-
ty of the pathophysiology of LAHPS [7].

The presentations of LAHPS can vary significantly, from minor
mucocutaneous bleeding to life-threatening bleeding at criti-
cal sites. Mulliez et al illustrated that the most common man-
ifestations of LAHPS among 89 patients were ecchymosis and
epistaxis, seen in 44% and 35% of patients, respectively. This
was followed by macroscopic hematuria and gynecological
bleeding, which were seen in 15% and 14% of patients. Life-
threatening bleeds such as intracranial hemorrhages and per-
sistent surgical bleeding were rare and only observed in 6% of
patients [15]. Furthermore, in another review, thrombosis was
reported in 13% of cases after the initial bleeding presentation
of LAHPS, thereby highlighting the need for closer follow-up
of LAHPS patients [14]. Our patient presented with persistent
bilateral epistaxis and frank hematuria, a reasonably common
presentation amongst LAHPS patients.

LAHPS tends to be most commonly associated in the literature
with autoimmune conditions, with a literature review report-
ing that 55% of cases were associated with an autoimmune
disorder, most notably SLE in around 40% of patients [14,15].
Furthermore, 33% of patients in the same review presented
with a background of infection, while 5% of patients were re-
ported to have a background of malignancy [14,15]. Moreover,
several laboratory parameters tend to be deranged during the
investigations for LAHPS. Mulliez et al found that the most com-
mon coagulation defect in LAHPS tends to be a prolonged PTT
and PT seen in all cases. Additionally, LA was positive in 99%
of patients, whereas anticardiolipin antibodies were positive
in 75%. The median value of prothrombin level in patients
with LAHPS was 12% [15]. Our patient presented with LAHPS
and was subsequently diagnosed with SLE. He also demon-
strated significantly elevated PT and PTT times, with a pro-
thrombin level of 0.06 U/mL. This is in keeping with patterns
reported in the literature. Interestingly, our patient also had
strong positive anti-Smith muscle antibodies and antinuclear
ribonucleoprotein antibody titers. In a case control study of
63 patients, anti-Smith and anti-RNP antibodies were signifi-
cantly associated with thrombosis amongst patients with SLE
(P=0.001) [16]. Furthermore, the patient had negative IgG an-
ticardiolipin antibodies. This was a surprising finding as ap-
proximately 75% of patients with LAHPS were found to have
strong positive titers of IgG anticardiolipin antibodies [15]. In a
systematic review of patients with APLS, lupus anticoagulants
were deemed to be stronger risk factors of thrombosis than
anticardiolipin antibodies [17]. The presence of anti-RNP an-
tibodies brought into question the possibility of other diagno-
ses such as mixed connective tissue disease and scleroderma,
but due to the absence of clinical manifestations such as those
observed in systemic sclerosis and Raynaud’s phenomenon,
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a diagnosis could not be established in accordance with the
ACR-EULAR diagnostic criteria [18].

There are currently no standard guidelines for the treatment and
management of LAHPS. However, the current mainstay of treat-
ment of patients with LAHPS includes the provision of supportive
therapy in the form of red cell transfusions, factor concentrates,
and other blood constituents. Furthermore, along with support-
ive treatments, patients tend to be offered immunosuppressive
therapy, including corticosteroids, cyclophosphamide, and other
immunosuppressive therapies [19]. In some cases, namely drug-
induced and infection-associated LAHPS, the prothrombin de-
ficiency resolved spontaneously with no need for further treat-
ment. However, in a review of 77 patients with LAHPS, 60% of
patients received corticosteroid therapy, most commonly with
prednisolone at a dose of 1 mg/kg/day. The review reported nor-
malization of PT time and prothrombin levels in most patients.
However, in approximately 8% of patients tapering the dose
of prednisolone resulted in a transient decrease in prothrom-
bin levels and relapse of LAHPS [15]. Moreover, around 30% of
patients received immunosuppressive therapy in the form of
cyclophosphamide, azathioprine, or rituximab. The aforemen-
tioned immunosuppressive therapies were initiated either as
monotherapy or in combination with corticosteroid therapy [15].
Hydroxychloroquine, a disease-modifying agent used in the treat-
ment of SLE, was initiated in 7 cases reported in the literature.
Hydroxychloroquine was used in combination with corticoste-
roids and resulted in a positive response in all patients [15]. Our
patient received prednisolone at 1 mg/kg and was initiated on
hydroxychloroquine to manage his concurrent SLE diagnosis.

Pseudotumor cerebri is a disease that involves an idiopathic
rise in intracranial pressure associated with papilledema in the
absence of focal neurological signs or any space-occupying le-
sions [8]. Pseudotumor cerebri tends to be classically present
in young, overweight females [8]. Our patient presented to the
Emergency Department 3 months prior to his admission with
LAHPS with a background of constant headaches and nausea
and was diagnosed with the condition as a result of the lum-
bar puncture and fundoscopy findings. Pseudotumor cerebri
in association with SLE is rare, accounting for about 0.7% of
cases [20]. Moussa et al recently published a case series of 8
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children who were diagnosed with pseudotumor cerebri and
found to have juvenile SLE [21]. The pathogenesis of pseudo-
tumor cerebri with SLE is unclear, with the currently proposed
mechanisms being an immune-mediated injury to the arach-
noid-villi and surrounding structures, thereby reducing cere-
brospinal fluid (CSF) reabsorption. The other proposed mech-
anism is vascular occlusion of the cerebral venous system,
resulting in CSF build-up [22,23]. There have been a number of
reported cases of pseudotumor cerebri in association with pri-
mary antiphospholipid syndrome [24]. Moreover, in a number
of these cases, the association was observed in the presence
of venous sinus thrombosis [25]. In addition, a meta-analysis
of 51 patients observed a significant association between an-
tiphospholipid antibodies and the presence of pseudotumor
cerebri [odds ratio (OR) of 4.25 (1.68-12.60)] [26].

Conclusions

We report a case of pseudotumor cerebri with a further pre-
sentation of LAHPS in a patient found to have SLE. As both of
these associations are exceedingly rare in the presence of SLE,
it is essential to recognize them early to initiate adequate man-
agement and intervention. As a result of the exceptionally rare
incidence of LAHPS and its potential to cause life-threatening
bleeding, it is imperative to understand the clinical manifes-
tations of the disease to manage patients. Furthermore, pa-
tients with SLE and positive LA antibodies should be closely
monitored and observed if presenting with any form of bleed-
ing and hemorrhage. Early recognition of LAHPS often results
in initiating early treatment with corticosteroids and immu-
nosuppressant, which provides a good outcome in most pa-
tients [15]. Moreover, patients with LAHPS require close fol-
low-up to assess disease progression and treat and manage
relapse effectively. Furthermore, pseudotumor cerebri is a rare
complication of SLE, which can lead to severe vision defects if
left untreated. The presentation of patients with SLE or APLS
with symptoms of a raised intracranial pressure such as head-
aches and nausea should prompt urgent investigation, in-
cluding fundoscopic examination, CT head, CT venogram, and
lumbar puncture, to accurately identify pseudotumor cerebri
and provide appropriate interventions to avoid visual defects.
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