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Abstract
The coexistence of dual hematological neoplasms is an unusual and challenging presentation 
due to the different combination of etiopathology. The presentation of synchronous dual he-
matological malignancies can be one of the 3 types: myeloid + lymphoid or dual lymphoid or 
dual myeloid. Here, we are reporting a case of a 53-year-old male with simultaneous presence 
of JAK2 V617F-positive myeloproliferative neoplasm with features favoring prefibrotic phase 
of primary myelofibrosis (pre-PMF) in combination with monoclonal gammopathy of unde-
termined significance (MGUS). In such cases of simultaneous existence of dual hematological 
neoplasm management, it is recommended to treat the more aggressive one. Currently, our 
management plan is focusing on treating the pre-PMF and observation of MGUS with regular 
monitoring for transformation to MM.
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Introduction

The hematopoietic pluripotent stem cell has both capability of self-renewal and stepwise 
differentiation to either lymphoid or myeloid lineage [1]. The WHO 2016 classification of 
myeloproliferative neoplasms (MPNs) has 7 subcategories that include chronic myeloid 
leukemia, chronic neutrophilic leukemia, essential thrombocythemia (ET), polycythemia 
vera, primary myelofibrosis (PMF), chronic eosinophilic leukemia-not otherwise specified, 
and MPN unclassifiable [2].

Philadelphia-negative MPNs are a heterogeneous group of hematological malignancy 
showing expansion and clonal proliferation of one or more hematopoietic lines [3]. Prefi-
brotic myelofibrosis (pre-PMF) is a special structure among chronic MPNs according to the 
revised 2016 WHO classification. It has heterogeneous clinical presentation that varies from 
isolated thrombocytosis, similar to ET, up to symptoms of high-risk PMF. Retrospective 
studies showed that survival of patients with pre-PMF is worse than that of ET and better than 
overt PMF [4].

Monoclonal gammopathy of undetermined significance (MGUS) is a premalignant asymp-
tomatic disorder characterized by the presence of a monoclonal protein (M-protein) in the 
absence of end-organ damage that can be attributable to plasma cell proliferation. It is defined 
by the presence of a serum monoclonal immunoglobulin level under 30 g/dL and <10% clonal 
plasma cells in the bone marrow, with absence of amyloidosis or multiple myeloma criteria (or 
Waldenstrom macroglobulinemia in case of IgM MGUS) [5]. Up to our knowledge, there is no 
publication reporting the coexistence of prefibrotic myelofibrosis with MGUS in the literature.

Case Presentation

We report a case of a 53-year-old Qatari male with a medical background of hypertension, 
dyslipidemia, diabetes mellitus type 2, and hypothyroidism under hormonal therapy (levo-
thyroxine), referred to hematology due to unexplained persistent increase in platelet count 
for almost 1 year starting from October 2018. He had frequent presentations to emergency 
with chest pain and fatigue. He denies constitutive symptoms, itching, sweating, loss of weight, 
and nocturnal fever. Clinical examination did not reveal any significant finding and was unre-
markable with no palpable liver, spleen, or lymph nodes, and his laboratory test is shown in 
Table 1.

Serum protein electrophoresis showed normal albumin. There was a monoclonal band typed 
and proved to be IgG kappa. The size of the band was about 3.1 g/L. There was no electrophoretic 
evidence of hypogammaglobulinemia. Urine 24-h protein electrophoresis did not show any band 
suggestive of free light chains and was considered to be negative for Bence Jones protein.

Molecular testing was positive for JAK2 V617F missense mutation and negative for insertion/
deletion mutation within exon 9 of the CALR gene and BCR-ABL1 gene fusion by single-step 
RT-PCR. Chromosomal analysis by the banding technique on 30 cells from a bone marrow sample 
revealed a normal male karyotype 46, XY. PET CT showed no sign of FDG-avid malignancy.

Peripheral blood showed moderate thrombocytosis, otherwise unremarkable. Bone 
marrow aspirate was cellular with trilineage hematopoiesis and increased megakaryocytes 
with anisocytosis and pleomorphism, some atypia, and including many large forms with 
abundant cytoplasm and hyperlobulated nuclei. Plasma cells were increased (7%). Bone 
marrow biopsy showed variable cellularity with an average of 55% which is mildly increased 
for age and showing trilineage hematopoiesis, increased megakaryocytes with clustering, 
many large forms, and some smaller ones with mild atypia (Fig. 1A, B). CD138 immu-
nostain highlighted the increased plasma cells (Fig. 2) comprising approximately 5–10% of 
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the cellularity with obvious kappa predominance (Fig. 3A, B). Molecular analysis was positive 
for the JAK2 V617F missense mutation and negative for a BCR-ABL1 gene fusion.

Overall findings were consistent with a MPN with features favoring prefibrotic phase of 
primary myelofibrosis (pre-PMF). The increased plasma cells with kappa predominance 
favored concomitant marrow involvement by a plasma cell neoplasm. After completion of 
workup, the patient was diagnosed as a case of MPN with features favoring prefibrotic phase 
of primary myelofibrosis (pre-PMF) with increased plasma cells appearing kappa restricted 
fitting the diagnostic criteria of MGUS.

Discussion

It has been observed that the number of patients who were diagnosed unexpectedly with 
a synchronous dual hematological malignancy is increasing, as the concurrent secondary 
hematological malignancies can be masked by the primary malignancy. There are only few 
reports of dual hematological malignancies in the literature, and usually the management of 
these patients is challenging. The impact of comorbidity on disease progression and outcomes 
remains unknown.

Table 1. Laboratory investigations Test name Result Normal values

ECOG 1–2
Hematology
 White blood cell, ×103/µL 6.98 4–10
 Hemoglobin, g/dL 15 13–17
 Platelets, ×103/µL 852 150–400
 ANC, ×103/µL 3.0 2–7
 Lymphocytes, ×103/µL 3.0 1–3
 Monocytes, ×103/µL 0.4 0.2–1
 Eosinophils, ×103/µL 0.2 0–0.5
Chemistry
 Creatinine, µmol/L 72 70–115
 Total protein, g/L 75 60–80
 Total bilirubin, µmol/L 9.7 0–21
 ALT, U/L 20 0–40
 AST, U/L 23 0–37
 Corrected calcium, mmol/L 2.4 2.1–2.6
 LDH, U/L 301 135–225
 Albumin, g/L 47.4 35–50
 M band in serum, g/L 3.1
 24-h urine protein, g/24 h 0.14 0.03–0.15
 Bence Jones protein, g/L Negative
 Serum light chain kappa, mg/L 40.3 3.3–19.4
 Serum light chain lambda, mg/L 20.3 5.7–26.3
 Kappa/lambda 1.99 Ratio
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The coexistence of MPN with MGUS is reported in few cases, but the presence of prefi-
brotic phase of primary myelofibrosis (pre-PMF) with MGUS is not reported previously. A 
retrospective chart review of 3,036 patients who had hematological malignancy identified 46 
patients having coexistence of dual hematological neoplasms, that is, a prevalence of 1.51% 
among patients with any hematological malignancy [6]. Three types of coexistence of dual 
hematological neoplasms were identified; among these 46 patients, 23/46 had myeloid + 

a b

Fig. 1. a Bone marrow biopsy showing increased megakaryocytes with anisocytosis and atypia (H&E. ×20). 
b CD61 immunostain further highlighting the increased megakaryocytes.

Fig. 2. CD138 immunostain showing the increased plasma 
cells comprising approximately 5–10% of the bone marrow 
cellularity.

a b

Fig. 3. a Kappa light chain mRNA in situ hybridization on bone marrow core biopsy showing obvious kappa 
predominance. b Lambda light chain mRNA in situ hybridization on bone marrow core biopsy showing rare 
positivity.
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lymphoid with 10 of them having MPN + MGUS, and 20/46 had lymphoid + lymphoid, and 
3/46 had myeloid + myeloid.

Our patient who presented with persistent erythrocytosis and JAK2 positive expected to 
be ET. Bone marrow aspiration and biopsy showed features of pre-PMF. The differentiation 
between pre-PMF and ET is by characteristic morphological BM features of both diseases and 
also by the different clinical behavior. ET is a more benign entity in terms of survival, 
progression to myelofibrosis, and transformation to blastic phase. On the other hand, the inci-
dence of major thrombosis in ET is comparable to pre-PMF and lower than polycythemia vera 
[2]. Coexistence of dual hematological neoplasms suggests increased susceptibility or 
impaired immunity. The majority of coexistent dual hematological neoplasms can be managed 
expectantly, but if both malignancies need treatment, then therapy should target the more 
aggressive one. Our group is studying the unmet clinical needs in  Myeloproliferative 
neoplasms and CML [7] like cost effective analysis for second generations TKIs when used as 
upfront [8], the association of tuberclosis with CML [9], the reactivation of hepatitis B with 
CML [10], ophthalmic manifestations as initial presentation in patients with CML [11], Effects 
of intermittent fasting on CML [12], autoimmune hemolytic anemia and its association with 
different therapies in CML [13], priapism [14, 15] and male fertility [16], as well as obesity 
[17] and obesity related surgeries in patients with CML [18].

Conclusion

Synchronous dual hematological malignancy is described in the literature; however, its 
effect on prognosis and response to different modalities of treatment need further studies. 
This mandates adequate reporting of all cases for better characterization and optimization of 
patient outcome.
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