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Abstract
Lupus anticoagulant-hypoprothrombinemia syndrome (LAHPS) is a rare bleeding disorder caused by antiprothrombin anti-
bodies. LAHPS is associated with systemic lupus erythematosus (SLE) or infections. We describe two Japanese brothers 
with immunoglobulin-A vasculitis (IgAV) who met the diagnostic criteria of LAHPS. They presented with palpable purpura 
and abdominal pain, and had a prolonged activated partial thromboplastin time (APTT) and prothrombin deficiency with 
the presence of lupus anticoagulant. Pediatric LAHPS was reviewed in abstracts from the Japan Medical Abstracts Society 
that were written in Japanese and PubMed or Web of Science-listed articles in English between 1996 and 2019. Including 
our cases, pediatric LAHPS has been reported in 40 Japanese and 46 non-Japanese patients. We summarized the clinical and 
laboratory characteristics of all 86 cases, and found only one Japanese LAHPS case with IgAV, except for our cases. Of the 
86 cases, most were associated with infections followed by SLE. The presence of SLE, older age, lower prothrombin levels, 
severe bleeding symptoms, and positivity of immunoglobulin G anticardiolipin antibodies and anticardiolipin/β2-glycoprotein 
I antibodies and/or β2-glycoprotein I-dependent anticardiolipin antibodies had higher odds of requiring treatment. Measur-
ing the APTT and prothrombin time (PT) might be required in patients with IgAV when they do not have a typical clinical 
course or distinctive symptoms. LAHPS should be considered with prolongation of the APTT and/or PT. Additionally, it 
is important to maintain a balance between the risk of thrombosis and hemorrhage when normalization of the PT and FII 
levels occurs in LAHPS cases under treatment.
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syndrome · Hypoprothrombinemia · Japanese · Pediatric

Introduction

Development of lupus anticoagulant (LA) is associated with 
conditions, such as autoimmune diseases, infections, malig-
nancies, or drugs. LA is also found in healthy individuals 
[1]. The presence of LA is related to venous and arterial 
thrombosis and pregnancy complications in antiphospho-
lipid syndrome (APS) [2]. However, LA can cause bleeding 
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complications that may be severe. Lupus anticoagulant-
hypoprothrombinemia syndrome (LAHPS) develops because 
of acquired hypoprothrombinemia with LA and the pres-
ence of antibodies against factor II (FII) (prothrombin). The 
mechanism of LAHPS was documented by Bajaj et al. as 
follows [3]. Antibodies that are directed against prothrom-
bin without neutralizing its coagulant activity result in defi-
ciency of prothrombin antigen secondary to rapid clearance 
of the antigen–antibody complexes by the reticuloendothe-
lial system. Mazodier et al. reported that LAHPS mostly 
occurred in young women associated with autoimmune dis-
eases, such as systemic lupus erythematosus (SLE) [4]. In 
1960, Rapaport et al. reported the first pediatric LAHPS case 
associated with SLE [5]. In Japan, Morishita et al. described 
the first pediatric LAHPS case associated with upper respira-
tory tract infection in 1996.

Immunoglobulin-A vasculitis (IgAV) is the most common 
systemic vasculitic disease in children, with an annual inci-
dence of 13.5 per 100,000 children, which is approximately 
100 times that in adults. Approximately, 75% of IgAV cases 
occur in children younger than 10 years [6]. Many triggers 
that cause IgAV have been reported, such as infections, drug 
use, and vaccinations. Most IgAV cases are associated with 
infections. The pathological feature of IgAV is character-
ized by the deposition of IgA1-dominant immune complexes 
in small blood vessel walls [6]. The diagnosis of IgAV is 
based on European League Against Rheumatism/Paediatric 
Rheumatology International Trials Organisation/Paediatric 
Rheumatology European Society (EULAR/PRINTO/PRES) 
criteria and classification definitions [7]. Most cases with 
IgAV improve without treatment, but some cases with severe 
abdominal pain and/or renal involvement require immuno-
suppressive treatment, such as steroids, cyclophosphamide, 
and cyclosporine A [6].

We describe two Japanese brothers with IgAV who met 
the diagnostic criteria of LAHPS. The characteristics of 
40 Japanese and 46 non-Japanese pediatric LAHPS cases 
reported between 1996 and 2019 are summarized and com-
pared. The relationship between IgAV and LAHPS is also 
discussed.

Materials and methods

Search strategy

A literature search was conducted using PubMed and Web of 
Science between 1996 and 2019, using the following terms: 
“lupus anticoagulant-hypoprothrombinemia syndrome”, 
“acquired hypoprothrombinemia”, “bleeding and lupus 
anticoagulant”, “lupus anticoagulant-hypoprothrombinemia 
syndrome and immunoglobulin-A vasculitis”, “acquired 
hypoprothrombinemia and immunoglobulin-A vasculitis”, 

“lupus anticoagulant-hypoprothrombinemia syndrome and 
Henoch–Schönlein purpura”, “acquired hypoprothrombine-
mia and Henoch–Schönlein purpura”, “children”, or “pediat-
ric”. Articles that were published in English were retrieved. 
During the same period, the search was also performed using 
a Japanese database, the Japan Medical Abstracts Society 
(JAMAS), using the same terms in Japanese. These data 
were combined with our two cases. In this study, pediatric 
cases were defined as patients who were diagnosed at the age 
of 15 years or younger.

Statistical analysis

Statistical analysis was performed using Welch’s t test or the 
χ2 test. A p value of < 0.05 was considered statistically sig-
nificant in all cases. All statistical analyses were conducted 
using SAS version 9.4 (SAS Institute Inc., Cary, NC, USA).

Case report

Case 1

A 7-year-old boy presented with a 2-week history of dif-
fuse abdominal pain. He also had a 5-day history of mul-
tiple palpable purpura and several ecchymoses, and pete-
chiae of his lower limbs and several red welts (urticaria) 
on his forearms. There was no history of trauma and no 
symptoms suggestive of infectious diseases. He had atopic 
dermatitis and a food allergy, but was not taking medicine. 
His family history did not suggest any bleeding disorders. 
His physical examination was unremarkable, except for 
the presence of mild diffuse abdominal pain and rashes 
over his extremities. At presentation, a complete blood 
count (CBC) showed a white blood cell count (WBC) of 
4.53 × 109/L (reference range 3.30–8.60 × 109/L), hemo-
globin (Hb) of 131 g/L (reference range 137–168 g/L), 
and platelet count of 24.1 × 109/L (reference range 
15.8–34.8 × 109/L) with a differential count and periph-
eral smear. Hepatic and renal function was normal. He was 
diagnosed with IgAV on the basis of EULAR/PRINTO/
PRES criteria and classification definitions [7]. Initial 
coagulation studies were performed to exclude acquired 
hemophilia or any other coagulation disorder because 
his skin rashes were not uniform and were not found 
on the buttocks. These studies showed a prolonged pro-
thrombin time (PT) of 69% (reference range 70–120%) 
and a prolonged activated partial thromboplastin time 
(APTT) of 118.1 s (reference range 26.9–38.1 s), with 
normal fibrinogen and D-dimer levels and antithrombin 
III activity (Table 1). On further work-up, factor assays 
showed that the FII level was low at 46% (reference range 
75–130%), with decreased factors VII, VIII, IX, and XII 
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levels. Factors X and XIII were normal. Inhibitors of fac-
tors VIII and IX were positive. The APTT-based mixing 
test did not show a correction of the APTT and LA was 
detected by the dilute Russell’s viper venom time test. 
Therefore, acquired hemophilia was excluded and the 
presence of LA was confirmed. Immunoglobulin G (IgG) 
anti-β2-glycoprotein I anticardiolipin antibodies (aβ2GPI) 
were negative and components of complement (C3, C4) 
were low. Antinuclear antibodies and anti-double-stranded 
DNA were negative (Table 1). He was also diagnosed 
with LAHPS because of the presence of LA and FII 
deficiency. Immunosuppressive agents, such as steroids, 
were not administered because his rashes and abdominal 
pain improved only with bed rest. The rashes disappeared 
approximately 1  week after diagnosis. LA was unde-
tectable and the APTT was normalized 3 months later. 
Hypocomplementemia at presentation was not checked 
later because the clinical symptoms had improved. We did 
not conduct a work-up for underlying infections because 

he had no symptoms suggestive of infections. He had no 
bleeding symptoms after more than 2 years.

Case 2

A 4-year-old boy presented with a 5-day history of diffuse 
abdominal and left knee pain, and a 2-day history of several 
palpable purpura and petechiae over his knees. He presented 
approximately 2 weeks after his brother was diagnosed. 
There was no trauma and no symptoms suggestive of infec-
tions, but there had been a 1-day fever 1 week earlier. He had 
chronic urticaria, but was not taking medicine. His family 
history did not suggest any bleeding disorders. His physical 
examination was unremarkable, except for the presence of 
the rashes over his knees. At presentation, a CBC showed a 
WBC of 8.97 × 109/L, Hb of 124 g/L, and platelet count of 
30.4 × 109/L with a differential count and peripheral smear. 
His hepatic and renal function was normal. He was diag-
nosed with IgAV on the basis of EULAR/PRINTO/PRES 
criteria and classification definitions [8]. Initial coagulation 
studies showed a normal PT of 78% and a prolonged APTT 
of 76.2 s, with normal fibrinogen and D-dimer levels and 
antithrombin III activity. On further work-up, factor assays 
showed that factors II and XIII levels were low at 69% and 
49%, respectively. Factors IX and XII levels were also low 
and factors VII, VIII, and X were normal. Inhibitors of fac-
tors VIII and IX were negative. The APTT-based mixing test 
did not show a correction of the APTT and LA was detected 
by the dilute Russell’s viper venom time test. The presence 
of LA was confirmed. IgG aβ2GPI were negative. Compo-
nents of complement (C3, C4) were normal and antinuclear 
antibodies and anti-double-stranded DNA were negative 
(Table 1). He was also diagnosed with LAHPS owing to the 
presence of LA and FII deficiency. Similar to Case 1, he did 
not require any treatment. The rashes disappeared approxi-
mately 1 week after diagnosis. LA was undetectable 1 month 
later and the APTT was normalized 6 weeks later. He had no 
bleeding symptoms after more than 2 years.

The patients’ parents approved publication of the pres-
ence of their symptoms and clinical findings.

Literature review

A total of 31 relevant articles with 40 Japanese pediatric 
LAHPS cases were identified, including our two cases, in 
PubMed and JAMAS between 1996 and 2019 (Table 2; 
Supplemental Table 1) [8–10]. The mean age at diagno-
sis was 4.7 years (range 0.8–15 years) with a female–male 
sex ratio of 1.4:1. Thirty-two (80.0%) cases were associ-
ated with infections followed by SLE in four (10.0%) cases. 
Only three (7.5%) cases, including our two cases, had IgAV. 
There were no underlying diseases in two cases. One case 

Table 1   Laboratory characteristics of our cases with lupus anticoagu-
lant-hypoprothrombinemia syndrome

WBC white blood cell, Hb hemoglobin, PLT platelet, PT prothrom-
bin time, APTT activated partial thromboplastin time, F factor, vWF 
von Willebrand factor, LA lupus anticoagulant, dRVVT dilute Rus-
sell viper venom time, IgG immunoglobulin G, aβ2GPI anti-β2-
glycoprotein I antibodies, ND not detected

Case 1 Case 2 Reference range

WBC count (× 109/L) 4.53 8.97 3.30–8.60
Hb (g/L) 131 124 137–168
PLT count (× 109/μL) 24.1 30.4 15.8–34.8
PT (%) 69 78 73–118
APTT (s) 118.1 76.2 26.9–38.1
Mix 1:1 (s) 116.0 60
Mix 1:1 (after 2 h of incubation) 135.3 68.4
Fibrinogen (mg/dL) 245 343 200–400
FII (%) 46 69 75–130
FVII (%) 55 85 75–140
FVIII (%) 17 73 60–150
FIX (%) 3 39 70–130
FX (%) 91 ND 70–130
FXII (%) 9 45 50–150
FXIII (%) 80 49 70–140
vWF (%) 137 ND 60–170
FVIII inhibitor (BU/mL) 2 0 0
FIX inhibitor (BU/mL) 3 0 0
C50 (U/mL) < 14 52 30–50
C3 (mg/dL) 66.9 108.1 73–138
C4 (mg/dL) 4.1 23 11–31
LA/dRVVT 2.8 2 0–1.2
IgG aβ2GPI (U/mL) < 1.2 < 1.2 0–3.5
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was identified during pre-operation (Supplemental Table 1, 
Case 15) and the other was identified because of gingival 
bleeding after dental extraction (Supplemental Table 1, 
Case 23). Of all 32 cases associated with infections, most 
cases were associated with gastroenteritis (23/32, 71.8%), 
followed by upper respiratory tract infection (7/32, 21.9%). 
Pathogens were detected in 13 cases as follows: adenovirus 
(n = 8), Streptococcus pyogenes (n = 2), cytomegalovirus 
(n = 2), rotavirus (n = 1), and mycoplasma (n = 1). All 40 
patients, except for two, presented with a bleeding diathesis. 

One patient had elevated liver enzymes and the other had no 
symptoms (Supplemental Table 1, Cases 10 and 15). Minor 
bleeding occurred in 36 (94.7%) patients, such as purpura, 
ecchymoses, epistaxis, and gingival bleeding. Severe bleed-
ing occurred in two (5.3%) patients, such as macroscopic 
hematuria (Supplemental Table 1, Cases 18 and 28). In all 
four patients with SLE, one had thrombocytopenia at pres-
entation (Supplemental Table 1, Case 17). There was only 
one thrombotic event among all 40 patients (Supplemental 
Table 1, Case 24). In an 8-year-old girl with SLE, thrombotic 

Table 2   Clinical and laboratory characteristics of pediatric lupus anticoagulant-hypoprothrombinemia syndrome in 40 Japanese cases and 46 
non-Japanese cases

SLE systemic lupus erythematosus, IgAV immunoglobulin-A vasculitis, APTT activated partial thromboplastin time, PT prothrombin time, IgG 
immunoglobulin G, aCL anticardiolipin antibodies, aCL/β2GPI β2-glycoprotein I-dependent anticardiolipin antibodies, aPS/PT antiphosphatidyl-
serine-dependent antiprothrombin antibodies, n* number of cases with data available

All cases Japanese cases Non-Japanese cases p values

Number of cases 86 40 46
Mean age (years) (range) 6.3 4.7 (0.8–15) 7.8 (1.8–15) < 0.001
Sex
 Female, n (%) 50 (58.1) 23 (57.5) 27 (58.7) 1.000

Diagnosis
 SLE, n (%) 21 (24.4) 4 (10.0) 17 (37.0) 0.005
 Infection, n (%) 53 (61.6) 32 (80.0) 21 (45.7) 0.002
 IgAV, n (%) 3 (3.5) 3 (7.5) 0 (0) 0.100
 Others, n (%) 6 (7.0) 0 (0) 6 (13.0) 0.027
 None, n (%) 4 (4.7) 2 (5.0) 2 (4.3) 1.000

Symptoms
 Bleeding diathesis, n* (%) 84 (84/86, 97.7) 38 (38/40, 95.0) 46 (46/46, 100) 0.213
  Minor bleeding, n* (%) 65 (65/84, 77.4) 36 (36/38, 94.7) 29 (29/46, 63.0)
  Severe bleeding, n* (%) 19 (19/84, 22.6) 2 (2/38, 5.3) 17 (17/46, 37.0) < 0.001

 Thrombotic event 3 (3/86 3.5%) 1 (1/40, 2.5) 2 (2/46, 4.3)
Coagulopathy
 Prolonged APTT, positivity, n* (%) 81 (81/81, 100) 40 (40/40, 100) 41 (41/41, 100) 1.000
 Prolonged PT, positivity, n* (%) 77 (77/81, 95.1) 37 (37/40, 92.5) 40 (40/41, 97.6) 0.353
 Factor II level, n* (%) 68 (68/68, 100) 23 (23/23, 100) 45 (45/45, 100)
  Median (%) (range) 17.0 (0–69%) 26.0 (< 3–69%) 11.8 (0–40%) 0.004

 Other decreased coagulation factors, positivity, n* (%) 44 (44/61, 72.1) 23 (23/28, 82.1) 21 (21/33, 63.6) 0.154
Antiphospholipid antibodies
 Lupus anticoagulant, positivity, n* (%) 86 (100) 40 (40/40, 100) 46 (46/46, 100) 1.000
  IgG aCL, positivity, n* (%) 23 (23/54, 42.6) 7 (7/21, 33.3) 16 (16/33, 48.5) 0.398
  IgG aβ2GPI or aCL/β2GPI, positivity, n* (%) 7 (7/36, 19.4) 2 (2/18, 11.1) 5 (5/18, 27.8) 0.402
  IgG aPT, positivity, n* (%) 17 (17/18, 94.4) 6 (6/7, 85.7) 9 (9/9, 100) 0.438
  IgG aPS/PT, positivity, n* (%) 15 (15/16, 93.8) 19 (19/19,100) 3 (3/4, 75.0) 0.174

Treatment
 Supportive treatment, n* (%) 18 (18/80, 22.5) 2 (2/34, 5.9) 16 (16/46, 34.8) 0.002
  Supportive treatment only, n* (%) 8 (8/80, 10.0) 2 (2/34, 5.9) 6 (6/46, 13.0)

 Immunosuppressive agents 29 (29/80, 36.3) 4 (4/34, 11.8) 25 (25/46, 54.3) < 0.001
  Steroid only, n* (%) 16 (16/80, 20.0) 2 (2/34, 5.9) 14 (14/46, 30.4)
  Steroid with other immunosuppressive agents, n* (%) 10 (10/80, 12.5) 2 (2/34, 5.9) 8 (8/46, 17.4)
  Other immunosuppressive agents without steroid, n* (%) 3 (3/80, 3.8) 0 (0/34, 0) 3 (3/46, 6.5)

 None, n* (%) 43 (43/80,53.8) 28 (28/34, 82.4) 15 (15/46, 32.6) < 0.001
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thrombocytopenic purpura occurred 36 h after labial salivary 
gland biopsy for the purpose of diagnosing Sjögren’s syn-
drome. All 40 patients showed prolongation of the APTT, 
positive LA, and FII deficiency at presentation. The median 
FII level at presentation was 26.0% (< 3–69%). Prolongation 
of the PT was found in 37 (37/40, 92.5%) patients at presen-
tation. IgG anticardiolipin antibodies (aCL) were reported 
in 21 cases of LAHPS with data available and were positive 
in seven (7/21, 33.3%). IgG aβ2GPI and/or β2-glycoprotein 
I-dependent anticardiolipin antibodies (aCL/β2GPI) were 
positive in two (2/18, 11.1%) patients. IgG antiprothrom-
bin (aPT) or phosphatidylserine-dependent antiprothrombin 
antibodies (aPS/PT) were reported in 25 cases of LAHPS 
with data available. aPT were positive in six (6/7, 85.7%) 
and aPS/PT were positive in 19 (19/19, 100%) patients. 
Treatment was reported in 34 cases of LAHPS with data 
available. No treatment was administered in 28 (28/34, 
82.4%) patients. Four patients were treated with steroids 
and/or other immunosuppressive agents, such as mycophe-
nolate mofetil, cyclophosphamide, and plasmapheresis (Sup-
plemental Table 1, Cases 24, 28, 30, and 36). Three patients 
with SLE required immunosuppressive agents beyond the 
SLE disease activity (Supplemental Table 1, Cases 24, 28, 
and 30). Two patients received supportive treatment, includ-
ing fresh frozen plasma and antibiotics (Table 2; Supplemen-
tal Table 1, Cases 1 and 7).

We compared 40 Japanese pediatric LAHPS cases with 
46 non-Japanese pediatric LAHPS cases (Table 2; Supple-
mental Tables 1, 2). The mean age at diagnosis was signifi-
cantly younger (4.7 vs. 7.8 years, p < 0.001) and the median 
FII level at diagnosis was significantly higher (26.0% vs. 
11.8%, p = 0.004) in Japanese patients compared with non-
Japanese patients. Significantly more Japanese cases were 
associated with infections compared with non-Japanese 
cases (80.0% vs. 45.7%, p = 0.002). Additionally, Japanese 
fewer patients did not require any treatment compared with 
non-Japanese patients (82.4% vs. 32.6%, p < 0.001). There 
were significantly more non-Japanese patients with severe 
bleeding symptoms (37.0% vs. 5.3%, p < 0.001) and those 
who required immunosuppressive agents (54.3% vs. 11.8%, 
p < 0.001) compared with Japanese patients [1, 4, 11–39]. 
Among all 46 non-Japanese patients, severe bleeding, such 
as macroscopic hematuria, menorrhagia, hematemesis, hem-
orrhagic diarrhea, melena, intramuscular hematoma, intrac-
ranial hemorrhage, and intraarticular hemorrhage, occurred 
in 17 patients. One patient with SLE died because of pul-
monary hemorrhage (Supplemental Table 2, Case 24) [23] 
and there was one thrombotic event (Supplemental Table 2, 
Case 36) [32]. Of all four patients with thrombocytopenia at 
presentation, three were associated with SLE (Supplemental 
Table 2, Cases 37, 39, and 41) [33, 35, 36].

We also compared 29 patients who required immunosup-
pressive agents with 51 patients who required no treatment 

or only supportive care (Table 3; Supplemental Tables 1, 
2). In the treatment group, the mean age at diagnosis was 
significantly older (10.3 vs. 4.1 years, p < 0.001) and the 
median FII level at diagnosis was significantly lower com-
pared with the non-treatment group (12.4% vs. 20.0%, 
p = 0.044). All 20 patients with SLE were included in the 
treatment group, whereas the majority of patients with infec-
tions were included in the non-treatment group (69.0% vs. 
0%, 13.8% vs. 90.2%, respectively, both p < 0.001). Among 
all three patients with IgAV, our patients were included in 
the non-treatment group and one patient was included in the 
treatment group (Supplemental Table 1, Cases 36, 39, and 
40). Except for patients with SLE, infections, or IgAV, other 
patients with LAHPS had lupus-like features, autoimmune-
mediated disease, and primary APS in the treatment group, 
and celiac diseases were found in the non-treatment group. 
Two patients had no underlying diseases. Interestingly, the 
positive ratios of IgG aCL and IgG aβ2GPI and/or aCL/
β2GPI were significantly higher in the treatment group than 
in the non-treatment group (59.1% vs. 30.0%, p = 0.049 and 
50% vs. 0%, p < 0.001, respectively).

Discussion

Both of our patients had palpable purpura with lower 
limb and diffuse abdominal pain, and Case 2 also had 
left knee pain. Our patients did not have any other symp-
toms suggestive of infections, autoantibodies associated 
with autoimmune diseases, or a history of drug use and 
vaccinations, but they had allergic diseases. Abdominal 
involvement can be caused by allergic diseases (e.g., 
food allergies and angioedema). Food allergies and aller-
gic (histaminergic) angioedema are often associated 
with urticaria and with swelling episodes that typically 
resolve within 24–48  h. However, non-histaminergic-
mediated angioedema is rare and not associated with 
urticaria. Non-histaminergic-mediated angioedema tends 
to be more severe, longer lasting, and much more likely 
to involve concurrent abdominal symptoms than allergic 
angioedema [40]. The feature of abdominal pain in our 
patients was not associated with these diseases because 
it was mild and long-lasting. The cutaneous features of 
IgAV are most commonly palpable purpura, petechiae, and 
ecchymoses mainly over the lower extremities. Each of the 
skin lesions, such as palpable purpura, ecchymoses, and 
petechiae, over the lower limbs in both of our patients, and 
several urticarial lesions of the forearms in Case 1 fulfilled 
the features of IgAV [7]. Therefore, both patients were 
diagnosed with IgAV on the basis of EULAR/PRINTO/
PRES criteria and classification definitions [8]. However, 
purpuric lesions are usually found not only on the lower 
extremities, but also on the buttocks, in young children, 
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and infectious diseases occur before the onset in approxi-
mately two-thirds of IgAV cases [41]. Initial coagulation 
studies were performed in our patients to exclude acquired 
hemophilia or any other coagulation disorder. Coagulopa-
thy generally does not occur in IgAV, but our patients had 
prolongation of the APTT and further studies were per-
formed. They showed the presence of LA with acquired 
hypoprothrombinemia. Both cases also met the criteria 
for LAHPS. Cutaneous manifestations of pediatric IgAV 
are characterized by several types of skin lesions, but in 
adults, these manifestations are often uniform [42]. Our 
patients had common skin lesions and did not have uncom-
mon skin lesions, such as necrotic purpura and hemor-
rhagic vesicles. Additionally, our patients’ lesions were 
not localized on the face, trunk, palms, and soles. These 
locations are not common in most pediatric IgAV cases 
[7]. For these reasons, a skin biopsy was not performed.

The activities of other coagulation factors, except for FII, 
were low in both of our cases. Inhibitors of factors VIII and 
IX and hypocomplementemia were also detected in Case 1. 
Deficiencies of other coagulation factors, except for factors 
II and XIII, and inhibitors were thought to be due to inter-
ference of LA. This is because the pattern of deficiencies of 
coagulation factors, except for factor XIII, and inhibitors was 
typical as in previously reported LAHPS cases [9]. Factor 
XIII deficiency was detected in more than 70% of cases of 
IgAV [43] and factor XIII deficiency was not common in 
LAHPS cases. Therefore, factor XIII deficiency in Case 2 
was suggested to be related to IgAV. Hypocomplementemia 
has been detected in IgAV cases [44]. With regard to the 
mechanism of LAHPS, hypocomplementemia could also be 
caused by consumption of complement, which results from 
the antigen–antibody complexes that activate complement 
systems.

Table 3   Clinical and laboratory characteristics of 29 cases with treatment and 51 cases with no treatment or supportive care only in pediatric 
lupus anticoagulant-hypoprothrombinemia syndrome

SLE systemic lupus erythematosus, IgAV immunoglobulin-A vasculitis, APTT activated partial thromboplastin time, PT prothrombin time, IgG 
immunoglobulin G, aCL anticardiolipin antibodies, aCL/β2GPI β2-glycoprotein I-dependent anticardiolipin antibodies, aPS/PT antiphosphatidyl-
serine-dependent antiprothrombin antibodies, n* number of cases with data available

All cases Treatment No treatment or sup-
portive care only

p values

Number of cases 80 29 51
Mean age (years) (range) 6.4 10.3 (2–15) 4.1 (0.8–10) < 0.001
Sex
 Female, n (%) 46 (57.5) 17 (58.6) 29 (56.9) 1.000

Diagnosis
 SLE, n (%) 20 (25.0) 20 (69.0) 0 (0) < 0.001
 Infection, n (%) 50 (62.5) 4 (13.8) 46 (90.2) < 0.001
 IgAV, n (%) 3 (3.8) 1 (3.4) 2 (3.9) 1.000
 Others, n (%) 6 (7.5) 4 (13.8) 2 (3.9) 0.187
 None, n (%) 2 (2.5) 1 (3.4) 1 (2.0) 1.000

Symptoms
 Bleeding diathesis, n* (%) 79 (79/80, 98.8) 29 (29/29, 100) 50 (50/51, 98.0) 1.000
  Minor bleeding, n* (%) 60 (60/79, 75.9) 16 (16/29, 55.2) 44 (44/50, 88.0)
  Severe bleeding, n* (%) 19 (19/79, 24.1) 13 (13/29, 44.8) 6 (6/50, 12.0) 0.001

 Thrombotic event 1 (1/79, 1.3) 1 (1/29, 3.4) 0 (0)
Coagulopathy
 Prolonged APTT, positivity, n* (%) 75 (100) 29 (100) 46 (100) 1.000
 Prolonged PT, positivity, n* (%) 72 (72/75, 96.0) 29 (100) 43 (43/46, 93.5) 0.279
 Factor II level, n* (%) 67 (100) 27 (100) 40 (100)
  Median (%) (range) 16.9 (0–69%) 12.4 (0–57%) 20.0 (< 1–69%) 0.044

 Other decreased coagulation factors, positivity, n* (%) 41 (41/58, 70.7) 12 (12/18, 66.7) 29 (29/40, 72.5) 0.758
Antiphospholipid antibodies
 Lupus anticoagulant, positivity, n* (%) 80 (100) 29 (100) 51 (100) 1.000
 IgG aCL, positivity, n* (%) 22 (22/52, 42.3) 13 (13/22, 59.1) 9 (9/30, 30.0) 0.049
 IgG aβ2GPI or aCL/β2GPI, positivity, n* (%) 7 (7/35, 20.0) 7 (7/14, 50.0) 0 (0) < 0.001
 IgG aPT, positivity, n* (%) 13 (13/14, 92.9) 5 (5/5, 100) 8 (8/9, 88.9) 1.000
 IgG aPS/PT, positivity, n* (%) 21 (21/22, 95.5) 3 (3/3, 100) 18 (18/19, 94.7) 1.000
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We summarized the characteristics of 40 Japanese and 
46 non-Japanese pediatric LAHPS cases between 1996 and 
2019 [1, 4, 9–39]. (Table 2; Supplemental Tables 1, 2). Of 
all 40 Japanese patients, three patients, including Case 2, 
had a normal PT. The FII level in Case 2 was 69%, which 
was the highest among Japanese LAHPS cases (median FII 
level 26.0%, < 3–69%). The mild bleeding symptoms in both 
cases might have been affected by the FII level. Japanese 
patients had more infections, a younger age, and higher FII 
levels compared with non-Japanese patients. The majority 
of Japanese patients did not have severe bleeding symptoms 
and did not require any treatment. There was no significant 
difference in the positive ratio of antiphospholipid antibodies 
(aPL) between Japanese and non-Japanese cases. The signif-
icant differences in age, FII levels, and severity of bleeding 
symptoms might have been affected by the number of cases 
with infections and SLE. Of all 86 pediatric LAHPS cases, 
only one case was associated with IgAV, except for our two 
cases. Possible explanations for this finding are as follows. 
First, LAHPS associated with IgAV might be underdiag-
nosed because of not checking coagulation parameters in 
uncomplicated IgAV cases in routine practice. Second, the 
incidence of LAHPS associated with IgAV might depend 
on race because Asians have a relatively higher incidence of 
IgAV than do Caucasians [45]. Finally, the immunoglobulin 
subtype of aPL might have an effect on the pathogenesis of 
IgAV and LAHPS.

Chen et al. reported that one of the etiological factors of 
IgAV was food allergies [41] and Chiu et al. also reported 
that chronic urticaria was associated with IgAV [46]. The 
genetic background underlying IgAV has been investigated 
recently, but there have been no reports on Japanese genetic 
data regarding the pathogenesis. Therefore, we cannot 
deny the possibility of asymptomatic viral infections and 
the genetic predisposition remains unknown. However, the 
pathogenesis of IgAV in our cases might have been related 
to allergic diseases. Additionally, Hočevar et al. reported 
that 31 (24.8%) patients had LA in 125 adult IgAV cases 
[47]. Yang et al. reported that 21 (81%) of 26 Chinese chil-
dren who were affected by IgAV had a higher prevalence of 
aCL IgA than did healthy controls and juvenile rheumatoid 
arthritis cases [48]. Additionally, Kawakami et al. showed 
that 22 (73%) of 30 Japanese adult patients with IgAV were 
positive for IgA aCL, while 19 (63%) had IgA aPS/PT. In 
contrast, 20 (67%) patients were positive for IgM aPS/PT 
and six (20%) were positive for IgG aPS/PT in cases of IgAV 
[49]. These reports suggest that IgA plays an important role 
in aPL associated with IgAV.

We also compared 29 patients who required immunosup-
pressive agents with 51 who required no treatment or only 
supportive care (Table 3; Supplemental Tables 1, 2). Most 
patients with SLE were in the treatment group, whereas most 
patients with infections were in the non-treatment group. 

The median FII level at diagnosis was significantly lower 
and the mean age was significantly older in the treatment 
group than in the non-treatment group. In the treatment 
group, two-thirds (19/29, 65.5%) of patients were 10 years 
or older at diagnosis. Most patients with severe bleeding 
symptoms were included in the treatment group. Severe 
bleeding complications were likely to occur when FII levels 
were lower than 10% of normal [9]. The median FII level in 
the treatment group almost correlated with the result in the 
previous report. Additionally, a positive ratio of IgG aCL 
and IgG aβ2GPI and/or aCL/β2GPI was significantly higher 
in the treatment group than in the non-treatment group.

LA was reported to be positive in 0.7–2.4% of asympto-
matic pediatric patients at preoperative coagulation screen-
ing, whereas 80 (84%) of 95 children with positive LA were 
asymptomatic [1]. Nine (10%) of 95 children had bleeding 
symptoms and five of nine patients were diagnosed with 
LAHPS. A total of 84 of the 86 patients had bleeding symp-
toms. All 21 patients with SLE had bleeding symptoms, 
although only four patients had thrombocytopenia. The 
percentage of patients who have SLE with LAHPS remains 
unclear. However, when patients, especially those with auto-
immune diseases such as SLE, have bleeding symptoms 
without thrombocytopenia, LAHPS should be considered. 
Additionally, LAHPS is fully defined by the presence of a 
typical laboratory pattern with or without bleeding symp-
toms. Therefore, LAHPS might be underdiagnosed because 
most cases without bleeding symptoms do not have coagula-
tion parameters checked.

There are several limitations in this study. In the absence of 
diagnostic criteria for IgAV, our cases were diagnosed on the 
basis of the existing classification criteria, such as EULAR/
PRINTO/PRES criteria and classification definitions. Our 
cases met these criteria, but a skin biopsy might be required 
to confirm a definitive diagnosis of IgAV. Additionally, the 
number of pediatric LAHPS cases is too small to determine 
whether LAHPS is strongly associated with IgAV in Japan. 
Therefore, further larger studies on these issues will be 
required. However, the findings in our cases suggest that the 
APTT and PT should be recorded in patients with IgAV when 
they do not have a typical clinical course or a distinctive symp-
tom, or when other coagulation disorders need to be excluded. 
LAHPS should be considered with prolongation of the APTT 
and/or PT in IgAV cases. When patients with IgAV and a sig-
nificant deficiency of factor XIII have LAHPS, bleeding symp-
toms might be more severe. Furthermore, thrombotic events 
occur in LAHPS cases receiving steroids with the resolution of 
bleeding complications [50]. Therefore, if patients with IgAV 
require intensive therapies, such as steroids, measurement of 
the APTT and PT should be performed before treatment for 
screening of LAHPS. Because normalization of the PT and FII 
levels occurs in IgAV cases with LAHPS under treatment, pay-
ing close attention is important to maintain a balance between 
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the risk of thrombosis and hemorrhage. Additionally, our find-
ings suggest that there are factors that could be used to predict 
a requirement for treatment. Intensive therapy could be con-
sidered in the following cases: (1) LAHPS is associated with 
SLE; (2) the age at diagnosis is older, especially 10 years or 
older; (3) cases with severe bleeding symptoms; (4) FII levels 
are lower than 10% of normal; and (5) IgG aCL and/or IgG 
β2GPI and/or aCL/β2GPI are positive.

Conclusion

Of the 86 reported pediatric LAHPS cases, approximately 
60% were associated with infections followed by SLE. There 
were only three cases with IgAV. The reason why all patients 
with LAHPS and IgAV were Japanese remains unknown and 
whether these patients require treatment needs to be deter-
mined. Therefore, further study is required to confirm our 
conclusions. However, our findings suggest that the presence 
of SLE, older age, lower prothrombin levels, severe bleed-
ing symptoms, and the positivity of IgG aCL and IgG aβ2GPI 
and/or aCL/β2GPI at diagnosis have higher odds of requiring 
treatment in pediatric LAHPS. Measuring the APTT and PT 
might be required in patients with IgAV when they do not 
have a typical clinical course or distinctive symptoms. LAHPS 
should be considered with prolongation of the APTT and/or 
PT. Additionally, when patients with LAHPS are treated with 
steroids and normalization of the PT and FII levels occurs, 
close attention should be paid to maintain a balance between 
the risk of thrombosis and hemorrhage.
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