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ABSTRACT

Bone marrow fibrosis has been found
to be associated with autoimmune dis-
orders, and autoimmune myelofibro-
sis (AIMF) has been defined. Primary
myelofibrosis (PMF), a clonal myelo-
proliferative disorder, should be distin-
guished from AIMF which has a good
response to steroids, as the former has a
high mortality and very bad response to
conventional treatment. This case report
describes a rare case of PMF accom-
panied with Sjogren’s syndrome (SJS)
and primary biliary cirrhosis (PBC), in
a patient with trisomy 8 mosaic. Care-
ful clinical assessment, gene mutation
screening, and bone marrow evaluation
can lead to an accurate diagnosis.

Introduction

Bone marrow fibrosis is a lesion char-
acterised by an increase of reticulin fib-
ers or reticulin and collagen fibres, and/
or proliferating fibroblasts. Two differ-
ent primary bone marrow fibrosis dis-
orders, primary myelofibrosis (PMF)
and primary autoimmune myelofibro-
sis (primary AIMF), have been de-
fined (1, 2). It can also be a secondary
change associated with disorders such
as inflammation, bone marrow necro-
sis, bone marrow injury, and disorders
of myeloproliferation (e.g. acute my-
eloid leukaemia) and lymphoprolifera-
tion (e.g. lymphoma). Therefore, the
manifestations of patients with bone
marrow fibrosis are sometimes very
complex. Here, we describe a rare case
of bone marrow fibrosis diagnosed as
primary myelofibrosis (PMF) accom-
panied with Sjogren’s syndrome (SJS)
and primary biliary cirrhosis (PBC),
which is different from AIMF, in a
patient with trisomy 8 mosaic.

A 66-year-old woman presented in
March 2015 with complaints of asthe-
nia, weight loss and occasional fever
over the previous 5 years. In May 2010,
the patient was diagnosed as PMF on
the basis of palpable spleen, anaemia,
positive JAK2 V617F mutation, nega-
tive BCR-ABL rearrangement, karyo-
type analysis showing 47, XX, 48 in
11/20 cells (Fig. 1A), tear-drop eryth-
rocytes in the blood and bone marrow
(BM) biopsy disclosing clusters of
megakaryocytes with several bizarre
megakaryocytes, diffuse fibrosis of
grade 3(3+). A combined therapy with
thalidomide (100mg/d) and interferon
had been administered during the previ-
ous 5 years. In March 2013, she went
to another hospital complaining of dis-
comfort in the right upper quadrant,
and the diagnosis of primary biliary
cirrhosis (PBC) was made because of a
3- years history of xerosthomia and oc-
casional pruritus, elevated serum liver
enzyme (y-glutamyltransferase 310
U/L, alkaline phosphatase 264 U/L),
positive antinuclear antibody (ANA)
1/320 with a cytoplasmic pattern
and anti-mitochondrial-M2 antibody
(AMA-M2), elevated serum IgM and
signs of portal hypertension (hepatos-
plenomegaly, wide portal vein). There
was no bile duct stone and obstruction,
no virus infection and neoplasm in
the liver, except some enlarged lymph
nodes between the head of pancreas
and portal vein. She was treated with
ursodesoxycholic acid (UDCA) 750
mg/day and improved. The patient has
no history of exposure to both toxics
and drugs. Moreover, her older sister
died of autoimmune hepatitis and her
younger brother suffers from rheuma-
toid arthritis.
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On admission, the patient was pale
and physical examination revealed
high body temperature (38-40°C),
keratoconjunctivitis  sicca, xerosto-
mia, abnormal lung breathing sounds
and splenomegaly. Otherwise, no pa-
rotid gland enlargement and superfi-
cial lymphadenopathy was observed.
Full blood count showed: pancytope-
nia (WBC 1.26x10°/L, haemoglobin
85g/L, platelet 30x10°/L). Renal tests,
serum folic acid, vitamin B,, and fer-
ritin levels were within the normal
limits. ESR was 2 mm/h and CPR 13.1
mg/l. Blood immunoelectrophoresis
was generally within the normal range.
Serum lactic dehydrogenase (LDH)
(451 U/L) and y-glutamyltransferase
(65.3 U/L) were still higher than nor-
mal, but not alkaline phosphatase (90
U/L). Viral serologies [Human im-
munodeficiency virus (HIV), hepatitis
virus, Epstein-Barr virus, cytomeg-
alodeficiency virus] were all negative.
Autoantibody screening was positive
for ANA 1/320 CS, anti-SSA antibody
and anti-mitochondrial-M2 antibody
(>800 RU/mL); but antiphospholipid
and anticardiolipin antibodies, anti-
dsDNA antibody were negative. The
Schirmer’s test [4mm/5minutes (left)
and 6mm/Sminutes (right)] and salivary
flow rate test (0 ml/min unstimulated,
0.2 ml/min after stimulation) were ab-
normal. Salivary gland biopsy was can-
celled for the low platelets count and
bleeding tendency.

Peripheral blood smear revealed numer-
ous tear-drop erythrocytes (Fig. 1B).
Bone marrow (BM) aspiration yielded
adry tap and BM biopsy showed hyper-
cellularity, myeloid and erythroid cells
in various stages of maturation, clusters
of megakaryocytes with several bizarre
megakaryocytes (Fig. 1C), rare lym-
phocytes, diffuse reticulin fibrosis of
grade 3 (3+) (Fig. 1D). The diagnosis
of primary myelofibrosis (DIPSS score
4 points: intermediate-2 risk) accom-
panied with Sjogren’s syndrome and
primary biliary cirrhosis was made.
The patient was treated with methyl-
prednisolone, thalidomide, phenethyl
caffeate, UDCA and antibiotics (for
pneumonia). In the following month,
peripheral haematological abnormali-
ties remained (WBC 2.11x10%L, hae-

Clinical and Experimental Rheumatology 2018

LERARIENTY Y

10 1 2

Fig. 1. A. karyotype analysis shows 47, XX, +8. B. Peripheral blood smear shows marked tear-drop
erythrocytes (wright-giemsa, x100). C. Bone marrow biopsy shows Hypercellular bone marrow with
clusters of hyperlobobated megakaryocytes. (H&E, x100). D. Bone marrow biopsy highlights diffuse
and dense increase in reticulin with extensive interactions (reticulin, x100).

moglobin 123g/L, platelet 90x10°/L).
She died of severe pulmonary infection
in the local hospital at last.

Primary myelofibrosis (PMF) is con-
sidered to be a clonal myeloprolifera-
tive disorder, characterised by an in-
creased deposition of collagen, fibinec-
tin and laminin within the bone mar-
row (3). In 2008, the WHO diagnostic
criteria for PMF was proposed as the
following: the major criteria includes
present of JAK2 V617F or other clonal
marker, BM biopsy shows proliferation
and atypia of megakaryocytes, with or
without reticulin/collagen fibrosis or
in the absence of reticulin fibrosis, the
megakaryocyte changes must be ac-
companied by increased marrow cel-
lularity, granulocytic proliferation and
often decreased erythropoiesis, and not
meeting the WHO criteria for CML,
PV, MDS, or other myeloid neoplasm,;
the minor criteria includes: palpable
splenomegaly, anaemia, increased se-
rum LDH, and blood film showing leu-
koerythroblastosis. Patients who sat-
isfy at least 3 of major criteria with 2 of
the minor criteria would be considered
as having PMF (4). This patient-report-
ed here satisfied these criteria for PMF.
The coexistence of bone marrow fibro-
sis with autoimmune disorders such

as Sjogren’s syndrome, autoimmune
haemolytic anaemia, and systemic lu-
pus erythematosus has also been re-
ported extensively in the literature (2,
5-8). Bone marrow fibrosis associated
with autoimmune disease was refined
the term autoimmune myelofibrosis
(AIMF). AIMF has been discussed as
people who have bone marrow fibrosis
accompanied by positive serum au-
toantibodies without a defined disorder
(primary AIMF) or with autoimmune
diseases (secondary AIMF). It is char-
acterised by cytopenia with grade 3—4
reticulin fibrosis of the BM and lym-
phoid infiltration, lack of clustered or
atypical megakaryocytes, lack of my-
eloid or erythroid dysplasia, no osteo-
sclerosis, mild or absent splenomegaly
and presence of serum autoantibody
(7). Abaza et al. even reported a case
of AIMF lack of serum autoantibody
by finding the presence of monoclonal
T-cell receptor gamma gene rearrange-
ments (8). AIMF typically has a benign
course and responds well to corticos-
teroids and other immunosuppressive
agents, while PMF tends to have limit-
ed overall survival (2, 7). It is extreme-
ly important to distinguish between
these two mimicking situations for the
different prognosis and treatment.
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Although BM fibrosis and autoimmune
phenomena came together in this case,
our patient did not have some of the
characteristic manifestations of AIMF,
including lack of clusters or atypical
megakaryocytes in BM biopsy. Contro-
versially, the presence of splenomegaly,
teardrop poikilocytosis on peripheral
blood smear, megakaryocyte atypia and
clustering on BM biopsy, and positive
JAK2 V617F mutation further argued
for the possibility of PMF.

It is generally accepted that approxi-
mately one third of patients with PBC
will manifest another autoimmune con-
dition, most frequently SJS, and grow-
ing evidence supports that chronic in-
flammation caused by B cells, cytotoxic
T cells and helper T cells are involved
in both diseases (9). With introduction
of UDCA, the typical course of PBC
has changed substantially (10). Though
there is no approved, specific treatment
for SJS to date, some novel biologics
capable to interfere with T cells migra-
tion and/or homeostasis, target costim-
ulatory molecules involved in the cross
talk between T and B cells/dendritic
cells, or stromal cells in tertiary lym-
phoid structures are currently under in-
vestigation (11).

Another feature of this patient is trisomy
8 mosaic. Trisomy 8 is one of the most
common chromosomal abnormalities in
myeloid malignancies occurring in ap-
proximately 10-20% of cytogenetically
abnormal acute myeloid leukaemias
(AML), myelodysplastic syndromes
(MDSs), and myeloproliferative neo-
plasms (MPNs, formerly called my-
eloproliferative disorders) (12-14). Ap-
proximately one-third of patients with
PMF present with cytogenetic abnor-
malities; the most frequent are del(20q),
del(13q), trisomy 8 and 9, and abnor-
malities of chromosome 1 including
duplication 1q (15). Taking these into
consideration, our cytogenetic finding
in this patient suggests essential origin
of her disease and shed light on the pos-
sible genetic effect on its pathomecha-
nism. Finally, the patient was diagnosed
as PMF accompanied by SJS and PBC
with trisomy 8 mosaic.

The pathophysiology of PMF is contro-
versial. There are two pathogenic pro-
cesses have been implicated in the initi-
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ation and progression of PMF: reactive
cytokine driven inflammatory fibrosis
and stem cell derived clonal myelopro-
liferation (16). It has been suggested
that BM fibrosis may play a central role
in PMF, and therapies reverse the pro-
gress of myelofibrosis may improve pa-
tients’ syndromes. Although allogeneic
stem cell transplant remains the only
curative therapy for it (17), JAK 1 and
2 selective inhibitor ruxolitinib, which
can meaningfully reduce inflammatory
markers and retard the advancement
of BM fibrosis, can provide significant
benefits for myelofibrosis patients (18,
19). Accordingly, the reduction of pro-
inflammatory cytokines may also be
beneficial in the context of concurrent
autoimmune disorders and preliminary
data show ruxolitinib (also known as
INCBO018424) improve clinical symp-
toms of some inflammation mediated
diseases such as psoriasis (20) and rheu-
matoid arthritis (21). Although there is a
lack of clinical trials, it could also be an
option for AIMF in the future.

In conclusion, PMF accompanied with
autoimmune diseases is a rare phenom-
enon that requires careful clinical as-
sessment, gene mutation screening, and
BM evaluation for accurate diagnosis.
It is really essential to distinguish it
from AIMF, as PMF has a bad progno-
sis and weak response to steroids. Addi-
tional studies are needed to further elu-
cidate the pathophysiology and confirm
the pathological implication of gene
mutation or chromosome abnormality
in autoimmune disorders.
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