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 Patient: Male, 49-year-old
 Final Diagnosis: Autoimmune myelofibrosis
 Symptoms: Bleeding
 Medication: —
 Clinical Procedure: Bone marrow biopsy
 Specialty: Hematology

 Objective: Rare disease
 Background: Autoimmune myelofibrosis (AMF) is a rare clinicopathologic entity of bone marrow fibrosis that occurs in as-

sociation with autoimmune disorders. Steroids are very effective for treatment of AMF and the disease has a 
good prognosis and should be distinguished from primary myelofibrosis.

 Case Report: A 49-year-old man with bleeding and petechial hemorrhage of the extremities presented to our institution. His 
platelet count was 1×109/L. Bone marrow aspiration revealed a dry tap, and bone marrow biopsy confirmed 
small lymphocyte infiltration and increased reticular fibers, consistent with immune thrombocytopenia. Testing 
for mutations in JAK2, MPL, and CALR was negative. Because the patient had a history of Raynaud’s phenom-
enon, he was suspected to have collagen disease. Anti-Sjögren’s-syndrome-related antigen-A antibody test-
ing, Schirmer’s test, and fluorescein staining all came back positive, which led to a diagnosis of Sjögren’s syn-
drome. Given the bone marrow findings, the patient also was diagnosed with AMF. Treatment with steroids 
resulted in an immediate improvement in his platelet count.

 Conclusions: In the present case, treatment with steroids resulted in prompt improvement in platelet counts and subse-
quent marrow biopsy showed MF-0 reticulin fibrosis. Bone marrow fibrosis rarely is seen in association with 
autoimmune disease, and its significance and mechanism are still to be determined.
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Background

Myelofibrosis is a disease that causes widespread bone mar-
row fibrosis as a result of proliferation of reticular and collagen 
fibers, and bone marrow fibroblasts. There are 2 types of my-
elofibrosis: primary myelofibrosis of unknown cause (PMF) and 
myelofibrosis secondary to other diseases [1,2]. Myelofibrosis 
that occurs secondary to autoimmune abnormalities is termed 
autoimmune myelofibrosis (AMF) [3]. Here, we describe an ex-
tremely rare case in which a patient with Sjögren’s syndrome 
received concomitant treatment with steroids for PMF.

Case Report

A 49-year-old Japanese man presented to our hospital with a 
3-day history of oral bleeding and epistaxis. The patient was ad-
mitted when blood testing revealed a platelet count of 1×109/L. 
He reported a long history of Raynaud’s phenomenon, although 
the exact duration was unknown. An examination 8 months 
prior to the current hospitalization revealed no abnormalities 
other than a slight decrease in platelet count to 110×109/L.

A physical examination of the patient revealed a blood pres-
sure of 133/96 mmHg, heart rate of 109 beats per minute, 
respiratory rate of 16 inspirations per minute, and body tem-
perature of 37.4°C. Lymph nodes in the liver, spleen, and oth-
er areas of the body were not palpable. Petechiae were pres-
ent on the buccal mucosa and limbs. Blood testing showed 
marked thrombocytopenia, mild lactate dehydrogenase eleva-
tion (398 U/L), and haptoglobin decline (46 mg/dL). Increased 
levels of antinuclear antibodies (ANAs) (×1280), rheumatoid 
factor (200 IU/mL), anti-Sjögren’s-syndrome-related antigen-A 
(anti-SS-A) antibodies (×256), and platelet-associated immu-
noglobulin (PAIgG) (3240 ng/107 cells) were observed. Direct 
and indirect Coombs tests were negative. A thoracoabdomi-
nal computed tomography scan showed a cyst in the lung field 
and no hepatosplenomegaly. A bone marrow biopsy showed 
hyperplastic bone marrow, with a slight increase in the num-
ber of megakaryocytes to 44 cells/mm2; however, no atypia or 
aggregation was observed. Immunostaining revealed aggrega-
tion of CD3- and CD20-positive, atypical small lymphocytes, 
and no clonality of k or l chains. Silver staining showed MF-2 
fibrosis (Figure 1A). Fluorescence in situ hybridization analy-
sis was negative for BCR/ABL rearrangement. No mutations in 
JAK2, CALR, or MPL were detected by polymerase chain reac-
tion (PCR) testing. Based on the results of the Schirmer’s test 
and fluorescein staining, in addition to the abnormally high 
levels of serum anti-SS-A antibodies, the patient was diag-
nosed with Sjögren’s syndrome.

Bone marrow examination on admission showed a dry tap 
and collagen fibers in the patient’s bone marrow biopsy stamp 

specimen. Because of his oral bleeding, a platelet transfu-
sion was performed; however, the platelet elevation was only 
temporary, his anemia progressed gradually, and he devel-
oped malaise.

After the patient was diagnosed with AMF, he was treated with 
dexamethasone, (40 mg/day for 4 days), followed by predniso-
lone (PSL) (1 mg/kg), which was continued and gradually dose-
tapered. Immediately after the treatment began, the patient’s 
platelet counts increased, blood transfusion was considered 
unnecessary, and his anemia also improved. On Day 175, PSL 
was discontinued after being tapered. On Day 182, a bone mar-
row examination was performed and aspiration was possible. 
The bone marrow biopsy showed no accumulation of lympho-
cytes and silver staining showed improvement in fibrosis to 
MF-0 (Figure 1B). On the same day, the patient’s serum trans-
forming growth factor-b1(TGF-b1) level was 1.80 ng/mL versus 
a pretreatment value of 1.75 ng/mL; it was within the standard 
range and did not decrease. On Day 257, the patient’s platelet 
count dropped to 110×109/L, and PSL was resumed at a dose 
of 10 mg/day. Currently, about 14 months later, he is taking 
PSL 5 mg/day and has experienced no cytopenia.

Discussion

Distinguishing AMF and PMF histologically is extremely im-
portant because they differ greatly in treatment and prog-
nosis. Peripheral blood findings may show teardrop erythro-
cytes and leukoblastosis in PMF, although these findings are 
rare in AMF. There are also marked pathological differences 
in bone marrow findings. In contrast to PMF, AMF does not 
present with megakaryocyte aggregation or atypia, granulo-
cytic or erythroblastic atypia, or granulocytic hyperplasia, but 
it does produce erythroblastic or megakaryocytic hyperplasia. 
The majority of patients with AMF have disease classified un-
der the European Consensus grading system for bone marrow 
fibrosis as MF-1, with osteosclerosis and fibrosis with system-
ic hyperplasia. Other characteristics that distinguish AMF from 
PMF are lack of or slight splenomegaly, positive autoantibod-
ies, and no mutations in JAK2, CALR, or MPL [4]. Our patient 
had most of these pathological findings, consistent with the 
diagnosis of AMF.

Conditions with serologically positive autoantibodies but not 
clinically diagnosed as autoimmune disease with myelofibro-
sis are called primary AMF, and are closely related to immune 
thrombocytopenia (ITP), autoimmune hemolytic anemia, and 
Evans syndrome [5]. In contrast, those secondary to autoim-
mune diseases, such as systemic lupus erythematosus (SLE) 
and rheumatoid arthritis, are specifically called secondary AMF. 
Regarding the treatment of secondary AMF, a review of data 
from 32 cases of AMF secondary to SLE showed that 29 patients 
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achieved improvement with steroids, one-third of them with-
in 2 weeks after initiation of treatment. Reports indicate that 
in patients with treatment resistance or in whom disease im-
provement is poor, intravenous immunoglobulin, azathioprine, 
and cyclophosphamide are considered effective [3]. In approx-
imately 50% of cases, however, bone marrow fibrosis can-
not be improved, even if a normal blood count is restored [6].

It is extremely rare to have AMF with Sjögren’s syndrome, and 
there are only 5 reported AMF cases published in the English 

literature [7–10] (Table 1); 4 of 5 patients in these cases were 
female. Although their responsiveness to steroid treatment re-
portedly was good, 2 of them experienced exacerbations, as 
happened in our case, and they were retreated with steroids 
or treated with azathioprine. In the present case, the thera-
peutic effect was again observed when steroid administration 
resumed, and the myelofibrosis gradually decreased again. 
Notably, our patient’s myelofibrosis resolved following treat-
ment with steroids, unlike in the other 4 cases.

Age/Sex
Initial 

therapy
Hematological 

response
Bone marrow 

response
Recurrence

Maintenance 
therapy

1.  Gruson 
et al. [7]

30/F
PSL 1 mg/kg/day for 1 month 
® tapered off over next 3 
months

(+) ND
(+) 

at 5 months

Normalized within 2 
weeks after azathioprine 
administration

2.  Hattori 
et al.

72/F
PSL 1 mg/kg/day (50 mg/body) 
® tapered to 10 mg in just over 
2 months

(+) 
1 month

(+) (–)
PSL 4 mg/day at 4 
months

3.  Marie 
et al. [8]

59/F
mPSL 500 mg×3 days 
® PSL 1 mg/kg/day 
(70 mg/body)

(+) 
1 month

ND (–)
PSL 15 mg/day at 12 
months

4.  Rizzi 
et al. [9]

43/M
PSL 1 mg/kg/day 
® tapered off over next 
6 months

(+) (–) (+)
Restarted lowest 
effective dose of PSL

5.  Rizzi 
et al. [9]

66/F

PSL 4 mg/day 
+CsA 50 mg/day for 4 days every 
week 
+hydroxychloroquine 200 mg/day 
for 12 months

(–) ND ND
Hydroxychloroquine+low 
dose PSL

Table 1.  Previous reports of autoimmune myelofibrosis accompanied by Sjögren’s syndrome.

CsA – cyclosporine A; F – Female; M – Male; mPSL – methylprednisolone; ND – not described; PSL – prednisolone; WBC – white blood 
count.

Figure 1.  Bone marrow biopsy after treatment showing improvement in bone marrow fibrosis to MF-0 (silver staining, ×100). (A) Bone 
marrow biopsy before treatment showing MF-2 fibrosis (silver staining, ×100). (B) Bone marrow biopsy after treatment 
showing MF-0 (silver staining, ×100).
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Although the distinction between AMF and PMF is important, 
there is often an overlap in pathological features that results 
in not all diagnostic criteria being met [2,5,11,12]. Another fac-
tor that makes diagnosis difficult is that ANAs and rheumatoid 
factors are not serologically specific to AMF [11]. In particular, 
cases of thrombocytopenia alone, as in the present report, are 
difficult to differentiate from ITP, and some cases have been re-
ported that were initially misdiagnosed as ITP [13]. Therefore, 
immunological testing and bone marrow biopsy are essential 
to make an accurate diagnosis. In the present case, AMF was 
characterized by dry tap, increased rheumatoid factor, and 
progression of malaise and anemia during the clinical course, 
which is characteristic of the condition [2].

The mechanism by which AMF causes bone marrow fibrosis 
remains unclear. According to a report by Harrison et al., it has 
been hypothesized that in patients with AMF, TGF-b and sub-
stance P are produced from monocytes and CD4-positive cells 
in peripheral blood. Thus TGF-b and substance P levels be-
come higher than in healthy individuals, resulting in myelofi-
brosis [14]. However, in our patient, TGF-b1 was within the ref-
erence range and did not decrease before or after treatment. 

Reports of more such cases may help to elucidate the mech-
anism of action.

Conclusions

This is an extremely rare case report describing the resolution of 
myelofibrosis after treatment with steroids for AMF secondary 
to Sjögren’s syndrome. Because AMF is often accompanied by 
an underlying collagen disease, careful immunological testing 
and bone marrow biopsy are crucial. The clinical significance 
of myelofibrosis in patients with AMF is not yet clear. The con-
dition is probably underrecognized and needs further study.
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