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ABSTRACT

We report a case of polycythaemia vera (PV) associated with IgA vasculitis. A 45-year-old
man was admitted for evaluation of abdominal pain and palpable purpura. IgA vasculitis
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was diagnosed, and oral prednisolone therapy (30 mg/day) was initiated. On day 6, the

patient developed left hemiparesis, and magnetic resonance imaging revealed acute cerebral
infarction. Bone marrow biopsy results and the identification of a Janus kinase 2 (JAK2)
mutation led to the diagnosis of PV. Despite steroid therapy, urine protein levels increased
to 15 g/g-Cre. Renal biopsy demonstrated mild mesangial proliferation with IgA deposits, but
immunosuppressive therapy was partially effective. This case suggests that PV can be a com-
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plication of IgA vasculitis and that preventive measures for thrombosis should be taken in

such cases.

Introduction

IgA vasculitis, which is formerly known as Henoch-
Schonlein purpura, is one of the systemic vasculiti-
des and is categorised as small-vessel vasculitis [1].
IgA vasculitis often affects the skin, joints, gastro-
intestinal tract, and the kidneys. The pathogenesis of
this disease remains unclear. However, it is character-
ised by the presence of IgAl-dominant immune
complexes deposited in the vessel walls and renal
glomeruli [2]. IgA vasculitis was thought to mainly
occur in children, but recent studies show that it
also affects adults. The prognosis of IgA vasculitis in
adults is not always favourable; patients with adult
onset have a higher risk of hypertension, chronic kid-
ney disease, and increased mortality [3,4].
Myeloproliferative neoplasms (MPNs) are haem-
atopoietic disorders characterised by an overproduc-
tion of differentiated haematopoietic cells [5]. MPN
includes three major diseases: polycythaemia vera
(PV), essential thrombocythemia (ET), and primary
myelofibrosis (PMF) [6]. Patients with MPN are at
increased risk of thrombotic and cardiovascular
events, as well as progression to acute leukaemia or
bone marrow failure [6]. Recent advances in the
understanding of the molecular basis underlying
MPN have led to the development of novel targeted

therapies. For example, a single-point mutation in
Janus kinase 2 (JAK2) was identified in 2005 [7]. JAK2
V167F mutations constitutively activate intracellular
downstream signalling via signal transducers and
activators of transcription (STATs), and this leads to
increased risk of thrombosis [7]. More than 90% of
patients with PV and approximately half of patients
with ET and PMF have JAK2 mutations [8].
Ruxolitinib, which is a JAK1/2 inhibitor, is currently
approved and provides clinical benefits to patients
with MPN [9,10].

MPN sometimes develops into glomerulonephritis,
including focal segmental glomerulosclerosis (FSGS),
membranoproliferative glomerulonephritis (MPGN),
and membranous nephropathy (MN) [11]. Several
cases of IgA nephropathy that are associated with
MPN, particularly PV, have also been reported
[12-14]. However, the simultaneous diagnosis of IgA
vasculitis and PV is extremely rare; to the best of our
knowledge, there is only one reported case of this
simultaneous diagnosis, which was published in
1994 without any descriptions of gene mutations
[15]. In the present study, we report the case of a
45-year-old man who was diagnosed with IgA vascu-
litis and JAK2 mutation-positive PV. The patient
developed acute cerebral infarction and nephrotic
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syndrome under steroid therapy. This case illustrates
that PV can be a complication of IgA vasculitis and
that preventive measures for thrombosis should be
taken in such cases.

Case presentation

A 45-year-old Japanese man was referred to our
department for evaluation and therapy owing to per-
sistent fever, abdominal pain, and palpable purpura.
When he was 26years old, he was diagnosed as a
hepatitis B virus (HBV) carrier. He also had a medical
history of panic disorder, hypertension, hyperlipid-
aemia, diabetes mellitus, and hyperuricaemia treated
with amlodipine, febuxostat, and teneligliptin for
2years. In the past 10years, mild increases in serum
haemoglobin level and platelet counts have been
observed without treatment. Two months before
admission, his serum haemoglobin level and platelet
count were 18.6 g/dL and 38.8 x 10%/uL. On admission,
body height was 173.6cm, body weight was 62.7 kg,
and body mass index was 20.8. Body temperature was
38.0°C, blood pressure was 138/84 mmHg, heart rate
was 114 beats/min, and oxygen saturation level (SpO,)
was 95%. Physical examination revealed palpable
purpura with small ulcers throughout the body,
including on the lower legs, waist, back and forearms
(Figure 1(A)). The patient was conscious and had no
neurological deficits. Laboratory tests showed an
elevated C-reactive protein (CRP) level (10.0mg/dL)
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and increased haemoglobin (18.1g/dL) and platelet
counts (83.3><1O4/uL). The urine protein level on
admission was 0.31g/g* Cre (Table 1). Cryoglobulin
test and antineutrophil cytoplasmic antibodies were
negative. Other microbiological tests were negative.
An enhanced computed tomography (CT) scan
showed extensive oedema of the small intestine
(Figure 2(A)) and splenomegaly (Figure 2(B)). Skin
biopsy from the right lower leg revealed inflammatory
cell infiltration into the dermis, particularly around the
small-sized vessels, and was compatible with leukocy-
toclastic vasculitis (Figure 1(B,C)). IgA deposits were
observed in the small-vessel walls (Figure 1(D)). These
findings led to a diagnosis of IgA vasculitis [16], and
30 mg/day of oral prednisolone (PSL) was initiated. On
day 6, the patient suddenly developed left hemipar-
esis, and magnetic resonance imaging (MRI) revealed
high-intensity signals in his right frontal and parietal
lobes (Figure 3(A)). CT angiography did not indicate
any abnormality (Figure 3(B)). We could not exclude
the possibility that acute cerebral infarction was due
to cerebral involvement in IgA vasculitis. However, we
assumed that stroke was caused by a hematological
disorder because of the high haemoglobin level and
platelet counts and consulted to a haematologist. A
bone marrow biopsy was hypercellular without fibrotic
change. All lineages of granulocytes, erythroblasts, and
megakaryocytes were proliferated. Enlarged megakar-
yocytes were particularly increased (Figure 4). The gen-
etic screening of peripheral blood revealed a JAK2

B

Figure 1. Skin lesions on the patient. (A) Palpable purpura in the lower legs. (B, C) Skin biopsy showing leukocytoclastic vas-
culitis in the dermis (haematoxylin and eosin staining (B) and Elastica-Masson staining (C), x200). (D) IgA immunofluorescent
staining (x200). Green fluorescent indicates IgA, and red fluorescent indicates propidium iodide for nuclear stain.



Table 1. Laboratory tests of the patient.
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Complete blood cell counts Urinalysis
WBC 8,920 /L Protein (1+) BUN 16.9 mg/dL
Band 22 % 0.31 g/g Cre Cr 0.72 mg/dL
Seg 53 % Urinary sugar (2+) CRP 10.0 mg/dL
Lym 9 % RBC 0-1 /HPF Glu 265 mg/dL
Mon 10 % WBC 0-1 /HPF HbA1c 8.0 %
Eos 3 % I9G 1,097 mg/dL
Bas 1 % Biochemistry IgA 522 mg/dL
RBC 634 x 10* /uL T.Bil 0.82 mg/dL IgM 39 mg/dL
Hb 18.1 g/dL D.Bil 0.35 mg/dL ANA <40 fold
Mcv 78.7 fl ALP 357 1U/L PR-3ANCA <1.0 U/mL
Hct 49.9 % y-GTP 56 U/L MPO-ANCA <1.0 U/mL
Plt 83.3 x 10 /pL AST 20 U/L HBs antigen 56.22 1U/mL
ALT 36 U/L HBc antibody 8.1 S/CO
Coagulation LDH 230 IU/L HBs antibody 5.8 mlU/mL
PT 72.6 % TP 5.5 g/dL HBV-DNA <1.0 LC/mL
APTT 31.6 sec Alb 23 g/dL
Fbg 330 mg/dL Na 126 mEq/L Microbiology
D-Dimer 28.1 png/mL K 7.1 mEq/L B-D glucan (=)
Factor XllI 35 % cl 95 mEq/L T-SPOT (=)

Figure 3. MRI of the head. (A) Diffusion-weighted imaging. High-intensity signals were observed in the right frontal and par-
ietal lobes (arrow). (B) CT angiography did not show any abnormality.

V617F mutation (5.5 x 103 copies, 20.9%). Neutrophil
BCR-ABL1 translocation (9; 22) was not detected. On
the basis of the World Health Organisation (WHO) cri-
teria [17], a diagnosis of PV was made, and low dose
aspirin was added to the therapy.

Skin lesions, serum CRP level, and platelet counts
improved with oral steroid therapy and the left

hemiparesis resolved within three weeks; however,
the urine protein level increased gradually and
reached 15 g/g-Cre (Figure 5). Haematuria (50-99 per
high-power field) was also observed. Renal biopsy
showed mild mesangial proliferation and tubular
atrophy (Figure 6). Among the seven glomeruli, none
was globally sclerosed, but small crescent formations
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Figure 4. Bone marrow biopsy of the patient. Bone marrow was hypercellular and fibrosis was not observed. All lineages of
granulocytes, erythroblasts, and megakaryocytes were proliferated. Megakaryocytes were particularly increased. (A)
Haematoxylin and eosin staining (x200), (B) silver staining (x200) and (C) Elastica—Masson staining (x200).
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Figure 5. Clinical course of the patient. CRP, C-reactive protein; eGFR, estimated glomerular filtration rate; Hb, haemoglobin;
IVCY, intravenous cyclophosphamide therapy; mPSL, methylprednisolone; PLT, platelet; PSL, prednisolone; UP, urine protein.

were observed in two glomeruli. IgA was deposited
in the mesangial matrix (Figure 6). These findings
were consistent with IgA vasculitis, and no other
causes of nephrotic syndrome, such as FSGS and
MPGN, were found in the biopsy. Urine protein levels
were partially reduced after three courses of

methylprednisolone (mPSL) pulse therapy (1g/day
for three days), intravenous cyclophosphamide (IVCY)
pulse therapy (500 mg/day), and losartan, an angio-
tensin Il blocker (Figure 5). The estimated glomerular
filtration rate was maintained, but the patient’s urine
protein levels still measured approximately 2 g/g-Cre.
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Figure 6. Renal biopsy findings. Mild mesangial proliferation, tubular atrophy, and IgA deposits in the mesangial matrix were
observed. (A) Haematoxylin and eosin staining (x200), (B) PAM staining (x200), and (C) IgA staining (x200). (B) IgA depos-

ition in the mesangial matrix.

Discussion

We describe a very rare case of PV associated with
IgA vasculitis and nephrotic syndrome. IgA vasculitis
was diagnosed, and oral steroid therapy was initi-
ated immediately. However, the patient developed
cerebral infarction within a week, thus prompting
the diagnosis of PV. Urine protein level was elevated
to well above the nephrotic range under steroid
therapy. Renal biopsy only demonstrated mild
mesangial proliferation, but intensive immunosup-
pressive therapy including mPSL pulse and IVCY
pulse therapy was not able to induce clin-
ical remission.

Stroke is rare but sometimes occurs in adult IgA
vasculitis [18]. Elderly patients aged over 65 years old
have a higher incidence of stroke than age-matched
healthy individuals [18]. IgA vasculitis with childhood
onset also has neurologic manifestations in 2% to
8% of patients, including seizure, cerebral oedema,
haemorrhage, encephalopathy and cerebral vein
thrombosis [19]. Patients with PV are also at
increased risk of thrombotic events, and arterial and
venous thromboembolism is the major cause of mor-
bidity and mortality in patients with PV [20]. The risk
factors for thrombosis in PV include age of 60 years
or over, past history of thrombosis, high-haematocrit
value, presence of JAK2 mutation, and leukocytosis
[20,21]. The 10-year incidence rate of thrombosis in
patients possessing the JAK2 mutation is 21% [20]. A
recent molecular study showed that the JAK2 V617F
mutation leads to the aberrant activation of integrins

and adhesion molecules expressed on leukocytes
[22]. In our case, there was a possibility that the
cerebral involvement of IgA vasculitis caused acute
cerebral infarction. However, we now believe that
JAK2-mutated blood cells, as well as dehydration,
past medical history such as diabetes mellitus, initi-
ation of steroid therapy, and enhanced coagulation
associated with nephrotic syndrome, contributed to
the onset of stroke. We also regret not taking actions
to prevent thrombosis on admission, such as hydra-
tion, bloodletting, or low dose aspirin.

We initially believed that this patient had ET
because of high platelet counts (83.3 x 10%/uL) and
the results of a bone marrow biopsy, which showed
a particular increase in megakaryocytes (Figure 4).
However, if the patient fulfils the criteria for PV, they
cannot be diagnosed with ET according to the WHO
classification (17). The WHO classification for PV
includes three major criteria; (1) haemoglobin level
> 16.5g/dL, (2) hypercellular bone marrow associated
with triple linage expansion, and (3) JAK2 V617F
mutation or JAK2 exon 12 mutation. One minor cri-
terion is low serum erythropoietin level [17]. In our
patient, serum erythropoietin level was 2.0 miL/mL
(where the normal range is from 4.2 to 23.7 mlU/mL).
Therefore, our patient fulfiled the criteria for
PV, excluding the diagnosis of ET. It is known
that patients with JAK2 mutation-positive ET have
multiple features that resemble PV, such as
high haematocrit [23]. However, after immunosup-
pressive therapy, the platelet count normalised, but
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the haemoglobin level remained slightly elevated
(Figure 5); this also supported our diagnosis.

The prevalence of renal involvement in IgA vascu-
litis is 30%—50% [18,24]. The most commonly
observed urinary finding is microscopic haematuria
and/or mild proteinuria. However, some patients pro-
gress to renal failure or end-stage renal disease. A
recent meta-analysis showed that complications of
nephrotic syndrome in IgA vasculitis are associated
with unfavourable renal outcomes in children [24]. In
our patient, renal biopsy demonstrated mild mesan-
gial cell proliferation, which was compatible with IgA
vasculitis, but it was difficult to explain the massive
proteinuria. Furthermore, intensified immunosup-
pressive therapy was not sufficiently effective.
Considering that PV is complicated by FSGS, MPGN,
and MN [11], steroid-refractory glomerular diseases
may exist in our case. Kanauchi et al. reported a case
of IgA vasculitis associated with PV that developed
during ranimustine therapy for PV [15]. The first
renal biopsy showed MPGN, and the second biopsy
revealed crescentic formation with IgA deposition
[15]. Therefore, proteinuria should be closely moni-
tored, and a second renal biopsy should be consid-
ered if the patient relapses.

The reason for the development of nephrotic syn-
drome in the patient under steroid therapy may be
that the initial dose of PSL (30 mg/day) was not
enough for inducing clinical remission. Regarding
the treatment of IgA vasculitis, there is insufficient
evidence on the initial dose of steroid [25]. In add-
ition, the patient was a current HBV carrier and
hepatitis B is a serious concern not only for current
HBV carriers but also for resolved HBV carriers under
immunosuppressive therapy [26]. That is why we
chose medium dose of PSL (30 mg/day) and started
entecavir simultaneously. Fortunately, HBV-DNA
remains well controlled thus far.

Currently, the JAK-STAT pathway is an attractive
therapeutic target in autoimmune disease [27].
Interleukin (IL)—2, IL-4, IL-7, IL-6, IL-9, IL-15, granulo-
cyte macrophage colony-stimulating factor, and
other cytokines transduce signals via the JAK-STAT
pathway [27]. JAK inhibitors have been found to be
effective not only in rheumatoid arthritis but also in
systemic lupus erythematosus, ulcerative colitis, psor-
iasis, and other diseases [28]. Data from a mouse
model also indicate that JAK inhibitors show promise
in the treatment of vasculitis [29]. In our case, the
haematocrit level remains high (>45%), and it is pos-
sible that JAK2-mutated blood cells are still causing
glomerular injury. Therefore, ruxolitinib, which is a
JAK1 and JAK2 inhibitor, may provide a benefit to
our patient. However, ruxolitinib was not used in
this case because of the patient’'s financial
circumstances.

The mechanism underlying simultaneous develop-
ment of PV and IgA vasculitis is unclear. It has been
reported that patients with JAK2 mutation some-
times develop vasculitis or vasculitis-like symptom
[30,31]. However, coexistence of PV and IgA vascu-
litis is extremely rare and there have been no reports
showing that IgA is involved in the pathogenesis of
MPN and JAK2 is associated with class-switching of
IgA. Therefore, we cannot conclude that the disease
mechanism is shared in these diseases.

In conclusion, we present a case report of JAK2
mutation—positive PV associated with IgA vasculitis.
Coexistence of these diseases is rare, but we believe
that patients having both diseases do exist. In such
cases, actions should be taken to prevent thrombosis
as soon as possible because it can be fatal.
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Written informed consent to publish this case report
was obtained from the patient.
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