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Glycosylphosphatidylinositol-anchored high-density lipoprotein-binding protein 1 (GPIHBP1) is critical for transporting lipopro-
tein lipase (LPL) to the capillary lumen, where LPL breaks down triglycerides in triglyceride-rich lipoproteins. We herein report a
12-year-old Chinese girl who presented with severe hypertriglyceridemia and a recent diagnosis of systemic lupus erythematosus
(SLE). She was first noted to have severe hypertriglyceridemia at 8.5 years old, complicated by three episodes of acute pancreatitis
within 2 years. Between these episodes, her plasma triglycerides remained elevated, but at lower levels. Next-generation sequencing
for primary hypertriglyceridemia yielded no significant findings. Investigations for secondary causes, to include fasting glucose,
HbA1c, and thyroid function testing, were unrevealing. Given the fluctuating triglyceride levels and negative genetic testing for
primary hypertriglyceridemia in the background of SLE, autoimmune hypertriglyceridemia was suspected. The diagnosis of
GPIHBP1 autoantibody syndrome was confirmed by an elevated GPIHBP1 autoantibody titer and a low LPL mass in her serum.
Her SLE was well controlled with immunosuppressants and belimumab. Fenofibrate and omega-3 fatty acids, which were initially
prescribed for her hypertriglyceridemia, were later discontinued. The GPIHBP1 autoantibody and LPL mass normalized 2 years
after diagnosis. This case illustrates hypertriglyceridemia caused by a rare disease entity associated with autoantibodies against the
GPIHBP1 protein. This entity is worth considering after excluding genetic and common secondary causes of hypertriglyceridemia,
particularly in a patient with a history of autoimmune disease.
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1. Introduction

Triglycerides (TGs) serve as a significant energy source for
humans, readily hydrolyzed into free fatty acids that generate
energy through fatty acid oxidation. TGs are acquired from
the diet and synthesized by the liver. Since TGs are highly
hydrophobic, they are primarily transported by chylomicrons
(exogenous pathway) and very-low-density lipoproteins
(VLDL; endogenous pathway) [1]. These circulating TG-
rich lipoproteins are hydrolyzed by lipoprotein lipase (LPL)
at the endothelial surface of capillaries for subsequent energy
use or storage.

Overproduction or impaired clearance of TG-rich lipopro-
teins can lead to hypertriglyceridemia. While mild to moderate
hypertriglyceridemia is more closely related to premature car-
diovascular risk, severe hypertriglyceridemia, defined as fasting
plasma TG≥ 11.3mmol/L (1000mg/dL), is associated with an
increased risk of pancreatitis, which is potentially fatal [2].
Causes of severe hypertriglyceridemia in pediatric patients
can be congenital, acquired, or both. Congenital causes include
familial chylomicronemia syndrome (FCS) and transient infan-
tile hypertriglyceridemia [3]. FCS, which is rare, results from
biallelic loss-of-function variants in genes associated with LPL
function (e.g., LPL, LMF1, GPIHBP1, APOC2, and APOA5).
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More common is multifactorial chylomicronemia syndrome
(MCS), a heterogeneous condition arising from a complex
interplay between genetic susceptibility and acquired factors
affecting TG metabolism, including obesity and diabetes.
Acquired causes secondary to autoantibodies against
LPL, glycosylphosphatidylinositol-anchored high-density
lipoprotein-binding protein 1 (GPIHBP1), or apolipoprotein
(apo) C-II, collectively termed autoimmune hypertriglyceride-
mia, have been reported previously [4–13]. The manifestation
of autoimmune hypertriglyceridemia may precede or follow
the diagnosis of other autoimmune diseases, such as Sjögren’s
syndrome, Hashimoto’s thyroiditis, or systemic lupus erythe-
matosus (SLE) [6, 8, 14, 15]. Given its rarity, autoimmune
hypertriglyceridemia may be overlooked. We presented a
young girl with recurrent acute pancreatitis related to hyper-
triglyceridemia caused by GPIHBP1 autoantibodies. A diagno-
sis of SLE was made only after several episodes of acute
pancreatitis.

2. Case Presentation

A 12-year-old Chinese girl with a recent diagnosis of SLE was
admitted for management of hypertriglyceridemia.

She was born at 33 weeks of gestation with a birth weight of
2.2 kg (appropriate for gestational age), requiring a hospital
stay for respiratory distress and neonatal jaundice. The antena-
tal history was unremarkable. She was born to non-
consanguineous parents with an unremarkable family history.

She was in good health until 4 years ago. She was admitted
for three episodes of hypertriglyceridemia-related acute pan-
creatitis at ages 8.5, 9.5, and 10 treated conservatively in outside
hospitals with uneventful recoveries. During these acute epi-
sodes, her TG levels were significantly elevated, reaching as
high as 25.4mmol/L (2247.8mg/dL). The total cholesterol
(TC) and high-density lipoprotein-cholesterol (HDL-C) levels
were within normal limits. Upon discharge from these acute

episodes, her TG remained elevated but at lower levels, ranging
from 4.1 to 5.6mmol/L (362.8 to 495.6mg/dL) (Figure 1).

After her first episode of acute pancreatitis, she was noted
to have an elevated anti-nuclear antibody (ANA) (1:640) and
anti-dsDNA (3+). Multiple next-generation sequencing analy-
ses could only identify a variant of uncertain significance in the
APOB gene (NM_000384.3(APOB):c.107G>C p.(Ser36Thr)),
which was not accountable for her phenotype. The patient was
advised to follow a low-fat diet since her first admission. After
her third admission, she was started on gemfibrozil, which was
later discontinued due to elevated alanine aminotransferase
and aspartate aminotransferase levels. She then started taking
omega-3 fatty acids and traditional Chinese medicine. She
remained asymptomatic, with TG levels ranging from 7 to
9mmol/L (619.5 to 796.5mg/dL).

1month prior to her presentation to our unit, she visited an
outside hospital for a fever and malar rash. Investigations
revealed pancytopenia and positive lupus serologies, including
an elevated ANA titer, positive anti-dsDNA and anti-smooth
muscle antibodies, a positive direct Coombs test, and low levels
of C3 and C4 complement. She was diagnosed with SLE and
was treatedwithmethylprednisolone followed by prednisolone,
hydroxychloroquine, mycophenolate mofetil, and belimumab.
She was also found to have hypertriglyceridemia. Her TG level
upon admission was 4.6mmol/L (407.1mg/dL), which surged
to 47.7mmol/L (4221.2mg/dL) 10 days later and peaked
at 52.4mmol/L (4637.2mg/dL) on day 12. She underwent
plasmapheresis twice for uncontrolled SLE and severe hyper-
triglyceridemia, decreasing her TG level to 12.9 mmol/L
(1141.6mg/dL) on day 14 of her stay. While SLE control
was satisfactory, her TG level rebounded to 42.6mmol/L
(3769.9mg/dL) on day 24. She was discharged against medical
advice from the outside hospital and subsequently admitted to
our unit for furthermanagement.Medications before discharge
included oral prednisolone (30mg/day), mycophenolate mofe-
til (1000mg/day), and hydroxychloroquine (150mg/day).
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FIGURE 1: A timeline showing changes in triglyceride levels, episodes of acute pancreatitis, diagnosis of SLE, GPIHBP1 autoantibody-related
hypertriglyceridemia, and treatment. Abbreviation: GPIHBP1, glycosylphosphatidylinositol-anchored high-density lipoprotein-binding pro-
tein 1; SLE, systemic lupus erythematosus.
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Upon admission to our unit, she was asymptomatic.
Her BMI was 18.5 kg/m2. Physical examination revealed a fad-
ing malar rash with no clinical signs of hyperlipidemia. Her
complete blood count was normal. The fasting lipid profile
showed a TC level of 5.0mmol/L (193.1mg/dL), a TG level
of 10.5mmol/L (929.2mg/dL), an HDL-C level of 0.5mmol/L
(19.3mg/dL), a direct LDL-C level of 1.0mmol/L (38.6mg/dL;
in the context of hypertriglyceridemia, both direct and calculated
LDL-C levels may not accurately reflect the actual LDL-C level),
an Apo A1 of 0.83 g/L (normal: 1.2– 2.0 g/L), and an Apo B of
0.77 g/L (normal: 0.41–1.07 g/L). SLE treatment was optimized
to include oral prednisolone 25mg/day, mycophenolate mofetil
1500mg/day, hydroxychloroquine 150mg/day, and intravenous
belimumab 10mg/kg every 4 weeks. She continued on a low-fat
diet and started on oral fenofibrate 145mg/day and omega-3
fatty acids 2 g/day. Upon discharge, her TG was 6.1mmol/L
(539.8mg/dL).

Lipoprotein electrophoresis of the fasting plasma sample
obtained during admission to our unit revealed a chylomicron
band and a VLDL band. Investigations for secondary causes of
hypertriglyceridemia, including thyroid function testing, fast-
ing blood glucose, HbA1c, and liver and renal function tests,
were unremarkable. Given thefluctuating plasmaTG levels, the
negative workup for more common causes of secondary hyper-
triglyceridemia, the negative genetic workup for primary
hypertriglyceridemia, and a recent diagnosis of SLE, suspicion
for autoimmune hypertriglyceridemia, potentially due to auto-
antibodies against LPL, apo C-II, or GPIHBP1, was raised.
Plasma samples obtained during severe hypertriglyceridemia
(TG 12.6 and 11.6mmol/L [1115 and 1026.6mg/dL, respec-
tively]) were retrieved for testing. The findings of elevated
GPIHBP1 autoantibody titers (1206.0 and 846.7U/mL, respec-
tively; normal: <58.4U/mL) (ELISA; Immuno-Biological Labo-
ratories, Fujioka, Japan) and low LPL mass (8.0 and 6.4 ng/mL,
respectively; normal: 26.5 – 105.5 ng/mL)(ELISA; Immuno-
Biological Laboratories, Fujioka, Japan) confirmed the diagnosis
of hypertriglyceridemia secondary to GPIHBP1 autoantibodies
(Table 1) [6, 16].

Her SLE and hypertriglyceridemia were well controlled
with immunosuppressants and belimumab. 4 months into
treatment, her plasma TG levels normalized, and she was
weaned off fenofibrate and omega-3 fatty acids. At 1.5 years
after diagnosis, her ANA titer decreased from 320 to 40 IU/mL,
and her anti-dsDNA titer became undetectable. Her predniso-
lone was tapered off, mycophenolate mofetil was continued at
1250mg/day, hydroxychloroquine at 200mg/day, and belimu-
mab at 10mg/kg every 4 weeks. While on the same treatment
regimen, her GPIHBP1 autoantibody titer (2.6U/mL; normal:
<58.4U/mL) and LPL mass (52.4ng/mL; normal: 26.5 – 105.5
ng/mL) normalized at 2 years after diagnosis (Table 1,
Figure 1).

3. Discussion

GPIHBP1 is a glycoprotein expressed on the surface of capillary
endothelial cells. It binds to LPL in the interstitial space and
shuttles it to the capillary lumen for TG hydrolysis [17]. Auto-
antibodies against GPIHBP1 inhibit LPL binding. As a result,

no functional LPL is available in the capillary lumen. This
prevents the breakdown of TG in chylomicrons and VLDL,
leading to severe hypertriglyceridemia [6]. Hypertriglyceride-
mia caused by autoantibodies against GPIHBP1 was first dis-
covered in 2017 [6]. Currently, around 30 cases have been
published (Table 2) [6–11, 14, 15, 18–21]. Due to the impaired
delivery of LPL to the capillary lumen, patients with GPIHBP1
autoantibodies have low plasma LPL levels [6, 14]. The diag-
nosis of GPIHBP1 autoantibody syndrome is confirmed by the
detection of GPIHBP1 autoantibodies and supported by a low
LPL mass [16]. Autoimmune hypertriglyceridemia resulting
from autoantibodies against LPL or apoC-II is unlikely, as
LPL mass is typically normal in these conditions [12]. Patients
with GPIHBP1 autoantibody syndrome experience intermit-
tent episodes of hypertriglyceridemia, and the disappearance of
the autoantibody coincides with the normalization of TG and
LPL mass [20, 21]. Nonetheless, the GPIHBP1 autoantibody
titer does not appear to correlate with the severity of hypertri-
glyceridemia [14].

Although sometimes reported as an isolated condition
[6, 7, 14, 21], patients often have pre-existing autoimmune
disorders, such as rheumatoid arthritis, SLE, Sjögren’s syn-
drome, antiphospholipid syndrome, Hashimoto’s thyroiditis,
Graves’ disease, Basedow’s syndrome, and multiple sclerosis
following interferon treatment [6–11, 14, 15, 18, 20, 21]. Our
patient experienced recurrent hypertriglyceridemia-related
acute pancreatitis since the age of 8.5 years. She was ultimately
diagnosed with SLE and GPIHBP1 autoantibody-related
hypertriglyceridemia at age 12 (Figure 1). We assert that the
previous episodes of severe hypertriglyceridemia complicated
by acute pancreatitis were also attributable to GPIHBP1 auto-
antibodies, which occurred 3.5 years before the diagnosis of
SLE. A similar observation, where the presentation of hyper-
triglyceridemiaflares preceded the diagnosis of an autoimmune
disorder, has been previously reported (Table 2) [6, 8, 15]. It
remains unclear whether the disease activity of the associated
autoimmune disorder correlates with the hypertriglyceridemia
flares. Monitoring SLE disease markers, serum TG levels, and
GPIHBP1 autoantibody titers over time in our patient is crucial
for determining whether SLE disease activity is associated with
flares of hypertriglyceridemia.

Our patient was started on belimumab for her treatment of
SLE, a monoclonal antibody against B-lymphocyte stimulator
that depletes B cells. Her TG level nearly normalized 1 month
after starting treatment, around which the diagnosis of
GPIHBP1 autoantibody-related hypertriglyceridemia was con-
firmed.We thus continued belimumab, and her serumTG level
remained normal 2 years later. In addition, her anti-dsDNA
titer, as well as her GPIHBP1 autoantibody titer and LPL mass,
were normalized at 1.5 years and 2 years after diagnosis, respec-
tively (Table 1). To date, although reports have been published
on the normalization of TG and the disappearance of autoan-
tibodies using rituximab (Table 2), the optimal management of
GPIHBP1 autoantibody-related hypertriglyceridemia remains
controversial [7, 11, 14, 20, 21]. There were also reports of
normalization of serum TG levels and/or disappearance of
GPIHBP1 autoantibody without [6, 7] or before [11] the use
of immunosuppressants (Table 2). Our case demonstrated that
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belimumab, a biologic treatment for SLE, is also effective in
treating GPIHBP1 autoantibody-related hypertriglyceridemia
and could be considered for patients with both conditions.

Corticosteroids, commonly used to treat autoimmune dis-
orders such as SLE, may worsen hypertriglyceridemia by
increasing insulin resistance, which leads to increased VLDL
synthesis in the liver and reduced VLDL breakdown due to
decreased LPL activity. However, in our patient, corticosteroids
suppress SLE disease activity and help control serum TG levels.

In conclusion, detection of the GPIHBP1 autoantibody is
essential for diagnosing GPIHBP1 autoantibody-related hyper-
triglyceridemia and is supported by low LPL levels. Autoim-
mune hypertriglyceridemia should be considered as a
differential diagnosis in patients experiencing acute or inter-
mittent episodes of hypertriglyceridemia when genetic and
secondary causes are excluded, especially in those with pre-
existing autoimmune conditions or serological markers such
as ANA positivity. Conversely, hypertriglyceridemia could be
the first sign of an evolving autoimmune disease. Close moni-
toring of patients with isolated hypertriglyceridemia caused by
autoantibodies against GPIHBP1 may help facilitate early
detection of an underlying autoimmune disorder.

Nomenclature

Apo: Apolipoprotein
FCS: Familial chylomicronemia syndrome
GPIHBP1: Glycosylphosphatidylinositol-anchored high-

density lipoprotein-binding protein 1
HDL-C: High-density lipoprotein-cholesterol
LDL-C: Low-density lipoprotein-cholesterol
LPL: Lipoprotein lipase
SLE: Systemic lupus erythematosus
TC: Total cholesterol
TG: Triglyceride
VLDL: Very-low-density lipoprotein
WES: Whole exome equencing.
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