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Abstract

BACKGROUND

The contradictory process of coagulation and anticoagulation maintains normal
physiological function, and platelets (PLTs) play a key role in hemostasis and
bleeding. When severe thrombocytopenia and deep vein thrombosis (DVT) occur
simultaneously, the physician will be confronted with a great challenge, especially
when interventional thrombectomy fails.

CASE SUMMARY

We describe a 52-year-old woman who suffered from myelodysplastic syndrome
with severe thrombocytopenia and protein S deficiency with right lower extremity
DVT. In this patient, the treatment of DVT was associated with numerous contra-
dictions due to severe thrombocytopenia, especially when interventional
thrombectomy was not successful. Fortunately, fondaparinux sodium effectively
alleviated the thrombus status of the patient and gradually decreased the D-dimer
level. In addition, no increase in bleeding was noted. The application of eltro-
mbopag stimulated the maturation and differentiation of megakaryocytes and
increased the peripheral blood PLT count. The clinical symptoms of DVT in the
right lower extremities in this patient significantly improved. The patient resumed
daily life activities, and the treatment effects were independent of PLT
transfusion.

CONCLUSION
This is a contradictory and complex case, and fondaparinux sodium and
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eltrombopag may represent a good choice for the treatment of DVT in patients with severe
thrombocytopenia.

Key Words: Thrombocytopenia; Deep vein thrombosis; Fondaparinux sodium; Thrombophilia;
Myelodysplastic syndrome; Eltrombopag; Case report

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: One 52-year-old Chinese female suffered from myelodysplastic syndrome of multilineage
dysplasia with severe thrombocytopenia and thrombophilia with deep vein thrombosis. In the basic
treatment for underlying diseases, the treatment of thrombosis is full of contradictions because of the low
platelets, especially in the situation that the curative effect of surgical thrombectomy was not obvious.
Pleasantly, Fondaparinux sodium effectively alleviated the thrombus status, and the D-dimer gradually
decreased. In addition, there was not any unexpected bleeding. This patient’s circumference of right lower
limb recovered and restored the movement basically finally.

Citation: Liu WB, Ma JX, Tong HX. Successful treatment in one myelodysplastic syndrome patient with primary
thrombocytopenia and secondary deep vein thrombosis: A case report. World J Clin Cases 2022; 10(14): 4640-
4647

URL: https://www.wjgnet.com/2307-8960/full/v10/i14/4640.htm

DOI: https://dx.doi.org/10.12998/wjcc.v10.114.4640

INTRODUCTION

Myelodysplastic syndrome (MDS) is a common hematological malignancy, and its clinical outcome is
closely related to the consequences of leukemic evolution or serious clinical events[1]. In all events,
thrombosis is a low-risk symptom due to the high frequency of thrombocytopenia and severe anemia,
and the rate is similar to that in the general population. However, when pathophysiological changes
occur, including vascular complications and the activation of thrombophilia-associated genes, the risk of
thrombosis may be increased. As one type of thrombosis, venous thromboembolism (VTE) is considered
a multifactorial disease[2] affected by comprehensive clinical signs of interaction from single or multiple
genetic, epigenetic and/or acquired predisposing factors[3]. Among them, mutations in these genes
eventually lead to the formation of thrombi, including prothrombin, factor V Leiden, protein C (PC) and
protein S (PS)[4].

As the typical blood pattern of MDS, thrombocytopenia [platelets (PLTs) < 100 x 10°/L] occurs in
approximately 40%-65% of MDS patients, and severe thrombocytopenia (PLTs < 20 x 10°/L) accounts
for approximately 17%[5], which is closely associated with a high risk of bleeding, rather than deep vein
thrombosis (DVT). Thus, reports about the combination of severe thrombocytopenia and DVT in MDS
patients are limited, and successful treatment is even rarer. Here, we present a case of an MDS patient
with complicated comorbid diseases, and this is the first case of successful application of fondaparinux
sodium and eltrombopag in the treatment of DVT with severe thrombocytopenia.

CASE PRESENTATION

Chief complaints
A 52-year-old woman was admitted to the hematology department of our hospital in November 2019
with dizziness and fatigue for 8 years and right lower limb swelling and pain for 6 d.

History of present illness

The patient felt dizziness and fatigue in January 2011, and these symptoms worsened after activity and
were aggravated gradually without treatment. She first presented at a local hospital in August 2011.
Routine blood examination revealed the following: White blood cells (WBCs) 4.0 x 10°/L, hemoglobin
(Hb) 55 g/L, PLTs 20 x 10°/L, and reticulocytes 2%. The bone marrow morphology was characterized
by nucleated cells with active proliferation. Erythroid hyperplasia was noted in 48% of erythroid cells.
Megaloblastic erythrocytes and 20 megakaryocytes were found. Bone marrow biopsy showed that
hematopoietic tissue accounted for approximately 75% of the biopsy. Small megakaryocytes were noted
with reticular fiber (+). Chromosome analysis revealed 46 XX. The patient was diagnosed with MDS
with refractory anemia and treated with androgen, cyclosporin, and intermittent blood transfusion
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support. Hb was maintained at 100-120 g/L, and the PLT count was 50-80 x 10°/L. However, in 2014,
she stopped taking cyclosporine due to renal damage. As she was no longer dependent on blood
transfusion, the patient had stopped taking the medicine and her follow-up treatment on her own. In
November 2019, the values for the peripheral blood factors decreased as follows: WBC 2.9 x 10°/L, Hb
70 g/L, and PLT 20 x 10°/L. She began treatment with 200 mg danazol quaque die (qd) and 50 mg
thalidomide quaque nocte. Unfortunately, the patient presented with right lower limb swelling that had
gradually become aggravated 1 mo later, and the patient gradually lost the ability to exercise. However,
blisters were scattered on the skin of the right lower limb, and her temperature increased (Figure 1A
and B). The patient underwent an emergency transfer to the hematology department of our hospital on
November 25, 2019.

History of past illness
The patient had type 2 diabetes for 5 years, which was controlled well by taking acarbose tablets (50 mg
three times a day). She had a history of blood transfusion but no blood transfusion allergy response.

Personal and family history
Her parents had died, and she had an older sister with parkinson’s disease and a healthy son. She
denied any history of family genetic disease.

Physical examination

On admission, the patient presented with anemia, and occasional bleeding spots were seen on the skin.
The skin of the right lower limb was red and swollen with several transparent soybean-sized blisters,
and the temperature of the skin was elevated. Her limb showed extreme tenderness with mild concave
edema, which resulted in dysmobility of the right lower limb.

Laboratory examinations

The complete blood count analysis revealed pancytopenia (WBC 2.8 x 10°/L, neutrophils 1.6 x 10°/L,
Hb 88 g/L, PLT 15 x 10°/L), and her D-dimer was 16.48 mg/L. Screening analysis of anticoagulant
proteins demonstrated a markedly low level of PS activity (25%, reference value: 55%-130%), whereas
antithrombin (AT) III and PC levels were normal. Lower extremity vascular ultrasound revealed
extensive acute incomplete thrombosis in the right lower extremities, including the external iliac vein,
common femoral vein, superficial femoral vein, deep femoral vein, popliteal vein, and posterior tibial
vein of the right lower limb (November 6, 2019). Bone marrow morphology revealed nucleated cells
with active proliferation. Primitive cells accounted for 3% of cells, and 12 megakaryocytes were found.
Bone marrow biopsy showed that hematopoietic tissue accounted for approximately 70% of the biopsy.
Activated nucleated cell hyperplasia was noted, and a small number of mature lymphocytes and plasma
cells were observed. The chromosome analysis revealed 46 XX.

Imaging examinations

Deep venous ultrasound of the right lower extremity showed that extensive acute incomplete
thrombosis in the right lower extremities in November 26, 2019. While, it showed that old thrombosis in
the common and superficial femoral veins of the right lower limb in January 2, 2020.

Genetic examinations

Whole-exome sequencing detection: Figure 2 shows the gene sequencing results of the patient and the
patient’s son. A heterozygous mutation of the PROS1 gene was found in the patient (c.1351C > T), but
the same mutation was not observed in the patient’s son.

Bone marrow cell examination and bone marrow biopsy report
Bone marrow cell examination (December 23, 2019): Obvious proliferation of the erythroid cell line
with poor platelet production function was observed in the megakaryocyte line (Figure 3A).

Bone marrow biopsy (December 31, 2019): Bone marrow hematopoiesis of the “posterior iliac spine”
(Figure 3B) revealed approximately 70% fat. In addition, active nucleated cell hyperplasia was noted in
30% of cells. Granulocyte proliferation was still active. Granulocytes in the mature stage was slightly
reduced. Erythroid hyperplasia was obviously active, mainly in the middle and late stages of erythro-
blasts, with some cells of different sizes. The number of megakaryocytes was reduced (0-2/high power
field), and the morphology was roughly normal. A small number of mature lymphocytes and plasma
cells were observed.

FINAL DIAGNOSIS

The patient was diagnosed with MDS-multilineage dysplasia (MDS-MLD), international prognostic
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Figure 1 The right lower limb of the patient. A: The skin of the right lower limb became red; B: Swollen with several soybean-sized transparent blisters before
therapy (the black arrow indicates the blister site); C: Both lower limbs of the patient had the same circumference after 3 wk of treatment with fondaparinux sodium.
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Figure 2 Sanger sequencing results indicating a positive PROST mutation [c.1351C > T (p. Arg451)] (red arrow indicates the mutation
site). NM: RefSeq of mRNA.

scoring system intermediate I-risk group, PS deficiency (PROS1 heterozygous mutation), right lower
extremity deep vein thrombosis, and Type 2 diabetes mellitus.

TREATMENT

On admission, the patient discontinued treatment with thalidomide and danazole immediately. To
improve the clinical condition as quickly as possible, the patient received treatment with deep venous
thrombosis aspiration and inferior vena cava filter implantation on November 26, 2019. However,
interventional thrombectomy failed. After the surgery, the patient developed chills and fever, which
increased to 38.5 degrees. The PLT count dropped to less than 10 x 10°/L, and PLT transfusions were
necessary. However, the swelling of the right limb did not improve. In addition to anti-infection and
transfusion therapy, the patient received anticoagulant therapy with fondaparinux sodium (2.5 mg
injection hypodermic qd). Fortunately, the patient’s temperature became normal, and the blisters in the
right lower extremity subsided after 1 wk of therapy. In addition, the edema lessened after 2 wk, and
swelling of the affected limb subsided to normal after 3 wk. Soon after, the patient regained basic
mobility (Figure 1C). On December 26, the patient was administered eltrombopag (50 mg qd) to
promote the maturation and differentiation of megakaryocytes and increase the peripheral blood
platelet count. On January 2, 2020, vascular ultrasound showed thrombosis in the common femoral vein
and superficial femoral vein of the right lower extremity; however, the conditions had improved
compared to the first time (Figure 4A and B). More importantly, no serious bleeding occurred during
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A

Figure 3 Bone marrow cell examination and bone marrow biopsy. A: Bone marrow cell examination (Magnification: 100 x); B: Bone marrow biopsy
(Magnification: 10 x).
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Figure 4 Deep venous ultrasound of the right lower extremity. A: Lower extremity vascular ultrasound: Extensive acute incomplete thrombosis in the right
lower extremities; B: Lower extremity vascular ultrasound: Old thrombosis in the common and superficial femoral veins of the right lower limb.

the therapy.
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OUTCOME AND FOLLOW-UP

The PLT count of the patient was maintained at 20-40 x 10°/L after 2 mo of treatment with eltrombopag.
Then, the patient stopped taking eltrombopag and fondaparinux sodium and was switched to 5 mg/d
rivaroxaban to prevent DVT. Currently, no swelling, pain or movement disorders are noted in the right
lower limb. The latest vascular ultrasound revealed partial old thrombosis without new thrombosis.

DISCUSSION

The contradictory process of coagulation and anticoagulation maintains normal physiological function.
PLTs are pivotal in primary hemostasis and have nonhemostatic properties involved in angiogenesis,
tissue repair, inflammation, and metastasis[6]. In most cases, patients suffering from hematological
disease with low PLTs suffer from bleeding risk, and the aim to avoid bleeding is the normal strategy
employed by clinical physicians to treat these patients[6]. However, we report a rare case of one MDS
patient with severe thrombocytopenia and right lower limb DVT, and the patient was treated
successfully with fondaparinux sodium and eltrombopag for the first time.

The patient, whose PLT count showed moderate to severe reductions, developed right lower limb
DVT 1 mo after taking thalidomide and danazole. Low-dose thalidomide is an effective and safe
treatment for patients with low- to intermediate-1-risk MDS, although it inhibits angiogenesis and has
complex immunomodulatory effects[7]. However, in patients with multiple myeloma, receiving
thalidomide in combination with multiagent chemotherapy and dexamethasone will significantly
increase the risk of DVTI[8,9]. Thalidomide may act as a procoagulant by significantly increasing the
expression of phosphatidylserine and tissue factor and decreasing the expression of endothelial PC
receptor, thrombomodulin and activated PC (APC) by a direct inhibitory effect when pretreated with
multiple myeloma serum, thereby contributing to thrombogenesis[10]. Thalidomide-related thrombotic
events are most common in the deep venous spindle of both limbs, followed by pulmonary embolism
and superficial venous thrombosis[11-13]. Although there is not much evidence that danazol, a synthetic
androgenic steroid, is related to thrombogenesis in humans, there are still some case reports of cerebral,
coronary, and peripheral arterial thrombosis suggesting that danazol may be an independent risk factor
for arterial thrombosis that may also contribute to this DVT[14]. In this patient, whole-exome
sequencing detection revealed PS deficiency [PROS1+, c.1351C > T (p.Arg451)], which is a heterozygous
mutation leading to thrombophilia[15]. The lack of PS, which is a nonenzyme cofactor of APC, reduces
the ability of PC to inactivate coagulation factors Va and VIIIa, leading to thrombosis[16]. In addition,
we should not overlook the fact that diabetes itself, as an individual risk factor for thromboembolic
events, also contributes to the formation of thrombi. Therefore, we concluded that although the
occurrence of DVT in this patient may be caused by a variety of factors, thalidomide-induced thrombo-
philia was the primary cause.

Severe thrombocytopenia with coexisting DVT in patients is quite challenging for physicians. The
platelet count of the patient was severely reduced, and DVT continued to deplete the platelet count,
which led to an increased risk of fatal bleeding and anticoagulant therapy[17]. The failure of interven-
tional thrombectomy was exacerbated. To better balance bleeding and blood clots, fondaparinux sodium
was first selected for anticoagulant therapy. Surprisingly, in this contradictory situation, fondaparinux
sodium effectively alleviated the thrombus status, and the D-dimer gradually decreased without any
unexpected bleeding (Figure 5). Binding to ATIII, a highly selective factor Xa (FXa) inhibitor, enhances
the natural activity of ATIII against FXa, thereby effectively blocking the core steps of the clotting
cascade and preventing the formation and development of thrombosis. Studies have shown that
fondaparinux sodium is more effective and safer than other anticoagulant drugs when patients suffer
from both thrombocytopenia and a high coagulation state. This is similar to the condition noted in this
patient, although it was not induced by heparin[18,19]. Then, to increase platelet counts and reduce
bleeding risk, we prescribed eltrombopag to promote the maturation and differentiation of megaka-
ryocytes and increase the peripheral blood platelet count. Eltrombopag is an oral thrombopoietin
receptor agonist indicated for the treatment of immune thrombocytopenia. Beyond the effect on
megakaryopoiesis, the drug also showed a stimulating effect on hematopoietic stem cells with
consistent clinical efficacy in aplastic anemia and MDS[20,21]. DVT is also an important rare adverse
event for the long-term use of eltrombopag[22]. Thus, the patient discontinued eltrombopag once the
platelet count reached the point that she did not need to rely on blood transfusion. In terms of the end
result, we succeeded in breaking the patient’s contradictory pathophysiological process with
fondaparinux sodium and eltrombopag.

CONCLUSION

This is the first report of the use of fondaparinux sodium and eltrombopag to successfully treat an MDS
patient with severe thrombocytopenia and right lower limb DVT. In addition, no increased risk of
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Figure 5 The change in D-dimer during fondaparinux sodium therapy. D-DI: D-dimer.

Jaishideng®

bleeding was noted. Furthermore, clinicians should be aware of thrombotic problems in MDS patients
taking thalidomide, especially patients with genetic backgrounds for thrombotic susceptibility.
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