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Objective: Primary myelofibrosis (PMF) is one of the Philadelphia negative myeloproliferative 

neoplasms (MPN). The main clinical features are obvious physical symptoms and symptomatic 

splenomegaly. It may be converse to leukemia and has a shortened life expectancy. Nowadays, 

the therapy for PMF is aimed at maintaining comfort and there is no curative treatment. PMF 

with myelodysplastic syndrome (MDS), called MDS/MPN-u, is rare and the treatment is 

complex. In this study, we want to discuss an effective treatment for MDS/MPN via a case 

report and literature review.

Materials and methods: A female patient was diagnosed with MDS/MPN through bone 

marrow cytology, immunology, cell genetics, molecular biology, and pathology. She received 

thalidomide and prednisone as initial treatment. Ten months later, the first-line therapy had 

failed, she presented with clinically relevant pancytopenia and increased blasts in bone marrow. 

Because decitabine is one of the first-line treatments for MDS and the patient was frail, she 

received low-dose decitabine as second-line therapy. Decitabine was administered at 15 mg/m2 

once a week for 3 weeks, in a 4 week cycle. If there was improvement the treatment interval 

was prolonged.

Result: After one cycle, the blasts in bone marrow were decreased to 0.5%. After four cycles, 

she felt comfortable and hematological improvement was achieved. The treatment interval was 

prolonged. After eight cycles, the spleen reduced to 2 cm under the rib, and she achieved com-

plete hematological remission. After ten cycles, the mutation of JAK2/V617F expression was 

decreased from 60.63% to 0.01%. During the therapy, the patient presented with grade III–IV 

hematological toxicity after the first two cycles, but there were no side effects after subse-

quent cycles.

Conclusion: Our research showed that low-dose decitabine may be an effective treatment for 

MDS/MPN, especially in improving physical symptoms and achieving hematological remission. 

Besides, it may be possible to reverse positive JAK2 mutation.
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Introduction
Myelodysplastic syndrome (MDS)/myeloproliferative neoplasms (MPN) (MDS/MPN) 

is a set of clonal malignant disorders of hematopoietic stem cells. These diseases are 

characterized as having some clinical/laboratory or morphological features of MDS, 

and some other manifestations of chronic MPN. Primary marrow fibrosis (PMF) is 

one of the Philadelphia negative MPN, which is characterized by clonal prolifera-

tion of megakaryocytes and fibrous tissue in the bone marrow (BM). The clinical 

manifestations of PMF include: shortened life expectancy, endothelial dysfunction, 
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vascular events, significant hepatosplenomegaly, obvious 

anorexia, cachexia, and possible transformation to acute 

leukemia.1 MDS is a heterogeneous group of disorders 

characterized by impaired peripheral blood cell production 

(cytopenias) and most commonly hypercellular, dysplastic-

appearing BM.2,3 Patients with intermediate/high-risk MDS 

(International Prognostic Scoring System grouping) typically 

progress to acute myeloid leukemia (AML) when in advanced 

stage, for which treatment options are limited and outcomes 

are generally poor.4 PMF complicated by MDS, called MDS/

MPN-u, is rare. Therapy is aimed at maintaining comfort and 

there is no curative treatment.

Previous studies have demonstrated that abnormal methy-

lation patterns characterize a significant subset of patients 

with myeloid malignancies.5,6 5-aza-2′-deoxycytidine (DAC) 

is a DNA methyltransferase (DNMT) inhibitor which reacti-

vates aberrantly silenced genes through the reversal of abnor-

mal DNA methylation. DAC was approved by the United 

States Food and Drug Administration (FDA) for the treatment 

of MDS in 2006 and the European Medicine Agency for 

the treatment of AML in elderly patients (over 65 years of 

age) in 2012. In clinical, DAC was originally used to treat 

patients with intermediate and high-risk MDS and was then 

identified for use in elderly patients with AML and relapsed/

refractory AML. However, there is a lack of research regard-

ing treating MDS/MPN with DAC, and the effect has been 

confusing. The FDA-approved DAC regimens to treat MDS 

were 20–45 mg/m2/day for 3 to 5 days every 4 to 6 weeks, 

which can have cytotoxic effects. Reducing DAC dosages 

may alleviate or avoid cytotoxicity. Here we report a case of 

MDS/MPN, which was successfully treated with low-dose 

DAC after initial therapy failure. It showed that low-dose 

DAC may be an effective treatment for MDS/MPN.

Materials and methods
A 55-year-old woman presented with fatigue and chest dis-

tress for 1 month and was admitted to our hospital. Physical 

examinations showed anemic appearance and splenomegaly 

(four fingers under the rib). A routine blood test showed 

an HB level of 84 g/L, the white blood cell (WBC) count 

was 1,200/μL, while the platelet blood count (PBC) was 

82,000/μL, and blood smear showed tear drop-shaped cells. 

BM cytology showed that blasts accounted for 3%, accom-

panied by increased erythrocytes. BM pathology showed 

active hyperplasia and megakaryocyte proliferation and 

atypia and fibrous tissue proliferation. The JAK2 mutation 

was positive and the expression of JAK2/V617F was 60.63%. 

The CSF3R, KRAS, and NRAS mutations were all negative. 

The chromosome karyotype showed 47, XX, t (1; 20) (p11.2; 

q11.2), +9, -13, +21. She was diagnosed with MDS/MPN-u 

according to the World Health Organization’s 2016 version 

of hematologic neoplasms classification, which was PMF 

complicated with MDS (Table 1). In addition, she had a 

history of ankylosing spondylitis and interstitial pneumonia, 

and she was on long-term therapy of prednisone 10 mg daily. 

After MDS/MPN-u was diagnosed, she received thalidomide 

100 mg daily combined with prednisone. As a result her 

fatigue improved and blood examination was stable. The 

WBC count was 1,800–2,800/μL, HB level was 82–105 g/L, 

and PBC was 70,000–90,000/μL. After 6 months’ treatment, 

she underwent repeated BM examination which showed that 

the disease was stable, and there were less than 5% blasts.

Ten months later, she felt uncomfortable and progressive 

fatigue, accompanied by abdominal distention. Besides, a 

physical exam revealed aggravated splenomegaly (one palm 

under navel and right edge over midline). She then under-

went blood and BM examination again. A routine blood test 

showed WBC count was 1,600/μL, HB level was 80 g/L, 

and PBC was 62,000/μL. Blood biochemistry showed that 

lactate dehydrogenase was 379 U/L, β2-macroglobulin 

was 5.68 mg/L, and uric acid was 379 U/L. BM cytology 

showed 8.5% blasts, and flow cytometry of BM showed 

that the myeloid progenitor cell accounted for 3.48% 

and the abnormal granulocyte accounted for 63.22% 

of the non-erythroid cells. The BM pathology showed 

extremely active hyperplasia, accompanied with collagen 

fibrosis grade 3.

The patient presented with obvious physical symptoms 

and progressive splenomegaly, accompanied with increased 

blasts. These manifestations reflected that the disease was 

Table 1 Patient characteristics for diagnosis

Patient’s characteristics

Presence of megakaryocyte proliferation and atypia, accompanied by 
collagen fibrosis grade 3
Not meeting World Health Organization criteria for ET, PV, BCR/ABL 
positive CML, myelodysplastic syndromes, or other myeloid neoplasms
Presence of JAK2 mutation
Palpable splenomegaly, confirmed during two consecutive examinations
LDH increased to above upper normal limit of institutional reference 
range, confirmed during two consecutive determinations
Dysplasia and hypocytosis
Abnormal chromosome karyotype, no MDS defining chromosomal 
abnormality
5%~20% blasts in bone marrow cytology, no preceding history of MPN 
or MDS, no recent cytotoxic or growth factor therapy

Abbreviations: ET, essential thrombocytosis; PV, polycythemia vera; CML, chronic 
myeloid leukemia; MDS, myelodysplastic syndrome; MPN, myeloproliferative 
neoplasms.
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progressing and the previous treatment (thalidomide and 

prednisone) had failed. She then received new therapy with 

low-dose DAC. She received DAC at 15 mg/m2 weekly via 

intravenous infusion over 1 hour. Once a week for 3 weeks, 

in a 4 week cycle. If the disease improved, the dosing interval 

would be extended.

Ethics statement 
This study has been approved by the Ethics Committee of 

the Fourth Affiliated Hospital of Zhejiang University. Before 

collecting clinical isolates from the patient, we informed her 

of our research purposes and written informed consent was 

obtained. We advised that her specimens were for scientific 

purposes only, and the patient and specimens information 

were anonymous in order to protect the health, safety and 

privacy of the patient.

Results and safety
After two cycles, the BM cytology showed the blasts had 

decreased to 0.5%. After four cycles, she felt comfortable 

and physical symptoms had disappeared. The routine blood 

monitoring showed WBC count was above 2,000/μL, HB 

level was over 120 g/L, and PBC was above 75,000/μL, thus, 

hematological improvement had been achieved. Besides, the 

spleen had shrunk. These results showed that the therapy 

was effective. From the fifth cycle, the dosing interval was 

extended to one dose every 10 days, and a course every 

6 weeks. After six cycles, BM examination was repeated. 

The BM cytology showed 0.5% blasts and normal chromo-

some karyotype, while the expression of JAK2/V617F was 

decreased to 19.2%. After eight cycles, she felt well and 

physical exam revealed splenomegaly of only 1 finger under 

the rib. After ten cycles, the expression of JAK2/V617F was 

decreased to 0.01%.

The safety was assessed based on Common Terminology 

Criteria for Adverse Events version 4.0. During the therapy, 

the patient presented with grade III–IV hematological toxic-

ity, including neutropenia, anemia, and thrombocytopenia, 

lasting 2 to 3 weeks, due to which the third dosing was 

suspended. Thus, for the first two cycles, the patient only 

received two doses of DAC. During the first cycle, drug-

related chest distress and pulmonary infection also occurred, 

but both were mild. During the BM suppression, the patient 

received G-CSF therapy and blood transfusion of red blood 

cells and platelets. During the subsequent eight cycles, no 

hematological toxicity occurred, and all the doses were 

administered. No other non-hematological toxicity was 

observed during treatments.

Discussion
PMF patients face a series of clinical problems, such as 

anemia, spleen enlargement, physical symptoms, and symp-

tomatic medullary hematopoiesis.7–9 We should recognize 

and deal with these problems as early as possible and provide 

appropriate treatment. Nowadays, the treatment strategies 

are aimed at alleviating clinical problems, hematopoietic 

stem cell transplantation and JAK inhibitors, and so on. 

However, all these treatments merely delay disease progres-

sion and cannot eliminate the disease. Recently, various 

clinical studies have been conducted, but none achieved 

the desired results. Thalidomide is an immunomodulatory 

drug, and it may also be a cytokine modulator. It has been 

increasingly used in low-risk MDS and PMF in recent years. 

There have been more small studies in PMF with low-dose 

thalidomide therapy. In a confirmed Phase II clinical trial 

in PMF, thalidomide achieved good results, but with obvi-

ous side effects. After combining with prednisone, the side 

effects were significantly decreased, and the therapeutic 

effect was improved.10,11 Therefore, thalidomide combined 

with prednisone is used for PMF patients with moderate-to-

severe anemia, and it is one of the first-line treatments for 

PMF at present.

At first this patient was diagnosed with MDS/MPN-u 

according to morphology, immunology, cytogenetics and 

molecular biology, with moderate anemia. She was given 

thalidomide and prednisone as first-line therapy. However, 

after 10-month therapy with thalidomide and prednisone, the 

disease had progressed. She presented with obvious physical 

symptoms, progressive splenomegaly, and gradually devel-

oped pancytopenia. Thus, she underwent BM examination 

again, which showed that the blasts had increased. This 

indicated that the disease might have progressed to acute 

leukemia. What is the second-line therapy?

Recently published studies have demonstrated that gene 

inactivation of tumor-suppressors due to abnormal DNA 

methylation partly contributes to the pathogenesis of PMF 

and MDS/MPN.12 DAC has been suggested to exert antine-

oplastic effects through the inhibition of DNMT, causing 

DNA hypomethylation, and is widely used in MDS and AML 

nowadays. DAC has been used in a Phase II clinical trial in 

34 PMF patients.13 The results showed eight patients achieved 

clinical response, including one case of partial remission and 

seven cases of clinical improvement. However, it could not 

reverse the fibrous hyperplasia and JAK2 mutation. On the 

other hand, 43% of patients achieved a response in 76 chronic 

myelomonocytic leukemia patients treated with azacitidine 

(another inhibitor of DNMT), which also indicated that the 
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inhibitors of DNMT were widely used in MDS/MPN.14 

DAC also achieved clinical response in a clinical trial with 

21 PMF patients.15

Previously mentioned research suggests that inhibitors 

of DNMT might play a role in MDS/MPN, especially PMF 

complicated with MDS. According to reports, low doses of 

DAC have been shown to induce epigenetic modulation, 

while high doses have cytotoxic effects.16 Saunthararajah 

et al reported a clinical trial with low-dose DAC in MDS.17 

Twenty-five patients with MDS received reduced DAC 

dosages (0.1–0.2 mg/kg/day compared with the FDA-

approved 20–45 mg/m2/day dosage, a 75%–90% reduction), 

administered 1–3 days per week, instead of pulse cycled for 

3–5 days over a 4–6-week period. The results showed that 

DAC regimens can be redesigned to minimize cytotoxicity 

and increase exposure time for DNMT1 depletion, to safely 

and effectively circumvent mutation apoptotic defects. In this 

patient, the therapeutic targets were aimed at alleviating the 

patient’s symptoms, not a cure, and she was frail, so we 

adopted low-dose DAC treatment. After several cycles, the 

patient felt comfortable with the splenomegaly and pancy-

topenia approved significantly. The JAK2/V617F expression 

was decreased obviously. However, here was no change in 

fibrous proliferation. Besides, low-dose DAC showed good 

safety in this patient.

Our research indicated that low-dose DAC was an 

effective and safe treatment for MDS/MPN, especially in 

improving physical symptoms and pancytopenia, and it may 

be possible to reverse positive JAK2 mutation.
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