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Abstract

The co-occurrence of myeloproliferative and lymphoproliferative neoplasms (MPN/LPN) has
been reported, mostly in case reports. The aim of this study was to assess the characteristics and
clinical course of the coexistent diseases. Among 9866 patients who presented to our institution
from 1960 to 2014, 34 (0.3%) were diagnosed with MPN/LPN. LPN was diagnosed first in 16
patients, second in 15, and at the same time in 3. The time to secondary malignancy was longer
when LPN was diagnosed first (119 vs 98 months). Myelofibrosis (41%), polycythemia vera
(24%), and essential thrombocythemia (18%) were the most common MPNSs, and non-Hodgkin
lymphoma (50%) and chronic lymphocytic leukemia (32%) were the most common LPNs.
Seventy-three percent of patients treated for MPN and 72% of those treated for LPN achieved a
complete response. After a median follow-up from MPN diagnosis of 84 months, 16 patients are
alive and 18 died (4 related to MPN and 2 LPN). Coexistent MPN/LPN is a rare event that does
not appear to predict worse outcomes. Treatment choice is generally oriented towards controlling
the prevalent disease; the other malignancy may influence treatment strategies in selected cases.
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Introduction

Myeloproliferative neoplasms (MPN) are a group of heterogeneous, relatively indolent
neoplastic disorders, encompassing essential thrombocythemia (ET), polycythemia vera
(PV), and myelofibrosis (MF). Patients with ET and PV have life expectancies that are
comparable with that of age-matched healthy individuals. The clinical course of MF is more
aggressive, with a median survival of 5-7 years!. Patients with ET and PV have an increased
risk of vascular events, as well as increased risk of transformation into myelodysplastic
syndrome or MF. All 3 MPNs (ET, PV, MF) may develop into acute leukemia? or more
rarely the patients may develop a second solid or hematologic malignancy. Studies suggest
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that the incidence of second tumor of the hematopoietic system is higher in patients with
MPN34 however, the coexistence of an MPN and a lymphoproliferative neoplasm (LPN) is
still believed to be a rare finding, reported sporadically in the literature. Moreover, very few
retrospective studies of the clinical behavior of these coexistent disorders have been
published. A report by Palandri et al. described only non-Hodgkin lymphoma (NHL) in the
context of MPN,® and Laurenti et al. described the coexistence of CLL and an MPN.5 Both
authors concluded that the coexistence of an LPN and an MPN is an uncommon, occasional
event and in most cases, the coexistent diseases have a fairly indolent clinical behavior. In a
review of the literature through December 2014, we found over 200 cases describing various
subtypes of coexistent LPN and MPN (LPN/MPN), most of which were single case reports.
In this study, we aimed to define the prevalence of MPN/LPN, the clinicobiological
characteristics and clinical course of both diseases, as well as the possible influence of
treatment on the course of the second disease.

Design and Methods

Results

We reviewed the entire MPN (n= 1475) and CLL (n=8391) databases of patients referred to
MD Anderson Cancer Center between 1960 and 2014. We identified 34 patients diagnosed
with both MPN and LPN during their lifetime. We retrospectively collected and analyzed all
relevant demographic, clinical, and therapeutic data by reviewing the patients’ medical
records, with special attention given to the LPN diagnosis and its timing with respect to the
MPN diagnosis. For each patient, the follow up time was defined as the date of MPN
diagnosis to the date of death or last follow-up, whichever came first. The observational
time was defined as the date of first diagnosis (MPN or LPN) to the date of death or last
follow-up.

Between 1960 and 2014, 9,866 patients diagnosed with MPN (n=1475) or CLL (n=8391)
presented to our institution. MF was the most common diagnosis (n=871), followed by PV
(n=178) and ET (n=265). Among these, 34 (0.3%) were also diagnosed with a lymphoid
neoplasm during their lifetime (23 from the MPN database and 11 from the CLL database).
A similar percentage of patients were diagnosed with the LPN either before (47%) or after
(44%) the MPN diagnosis. LPN was diagnosed most often in patients with MF (n= 14; 4%),
and NHL was the most common lymphoid malignancy (n=17; 50%). Demographic and
clinicobiological characteristics of all patients at the time of presentation to our institution
are summarized in Table 1, and detailed information about patients’ treatment and clinical
outcome are included in Table 2. Male to female ratio was 1.4:1, and the median age at
diagnosis for each disease (LPN or MPN) was the same (56 years). The median follow-up
time from the date of MPN diagnosis was longer than the median follow-up time from
presentation to our institution (84 vs 37 months, respectively). When divided by MPN
subtype or timing of LPN diagnosis, demographic (gender, age), clinical characteristics
(JAK2, karyotype, PS, splenomegaly) and primary therapeutic interventions were similar.
The only significant clinical differences were that 100% of PV patients harbored the JAK2
V617F mutation, and symptomatic splenomegaly was more common in patients with MF.
Most of the patients with NHL had an aggressive histology (70%) and more than half of
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them presented with an advanced stage of their disease, whereas the majority of CLLs, HLs
and multiple myeloma cases presented in the early stages.

The majority of patients received treatment for their first disease, whether MPN or LPN (73
vs 94%), with monotherapy being the most common. Detailed data are shown in Table 2 and
summarized in Table 3. The median time between the beginning of treatment for the first
disease and diagnosis of the second disease was longer for those first diagnosed with an
MPN (11 vs 9 years); however, only 6 patients with a primary diagnosis of LPN received
treatment within 3 months of their MPN diagnosis. Overall, eleven out of 15 patients with
primary MPN required treatment for their MPN after the LPN diagnosis, 3 of these patients
had not been treated for MPN prior to diagnosis of the LPN. Reasons for MPN treatment
after LPN diagnosis were evolution of the initial MPN to secondary myelofibrosis (PPV
MF) or blastic phase (2 patients) and coexistence of MF with T-NHL, which was diagnosed
during splenectomy, in one patient. Treatments for LPN were standard first line approaches
with chemotherapy, surgery or radiation, except for 4 patients with primary and 2 with
secondary LPN who had relapsed or refractory, progressive disease. Seventy three percent
of patients treated for MPN and 72% of those treated for LPN achieved a good response to
therapy (complete response (MPNSs) or remission). Three patients treated for MPN (13%)
and 3 patients treated for LPN (18.7%) failed treatment. Nine patients experienced evolution
of their MPN to MF or blastic phase, and five of these patients did not receive any treatment
for it for various reasons (2 PET MF, 1 PPV MF, and 2 MF in the blastic phase). One
patient, who developed PPV MF 18 years after the initial PV diagnosis, was still being
observed at the time of last follow up with stable MF and LPN in CR for 5 years. Overall,
the clinical behavior of the coexistent diseases was benign: the first disease did not progress
after diagnosis of the second disease or the disease responded very well to chemotherapy in
more than 92% of LPNs and 86% of MPNs. None of the MPNs that coexisted with a
progressive LPN progressed or was influenced by LPN treatment.

After a median follow up of 84 months, 16 patients are still alive. Eighteen patients have
died, with MPN/LPN related deaths equally distributed regardless of whether the LPN was
diagnosed first or second. All 16 patients who are still alive are in CR for the LPN or are
being observed (CLLs). Of these, 8 patients” MPN are stable on therapy (3 on hydroxyurea,
3 on JAK2 inhibitor, 2 on pegylated interferon), 5 are in CR following treatment including
stem cell transplantation, and 3 are being observed.

Because the frequency of MPN/LPN subtypes in our series were different from those
previously published, we performed sub analyses of patients stratified by timing of LPN
(Table 1, PART Il and I11) and outcomes of different MPN/LPN subtypes (data not shown).
The majority of patients with LPN as a primary diagnosis were in long-term remission
before they were diagnosed with an MPN (Figure 1). Even when divided based on the most
common MPN/LPN subtypes (PV, MF, NHL, CLL) or timing of LPN diagnosis, there were
no significant differences in the disease behavior, treatment needed, or response and overall
outcome. Even though some patients had evolution of their MPNs (2 ET, 3 PV, 4 MF) to
MF or AML or progression of LPNs (3 NHL, 1 CLL) which required more aggressive
treatment, it did not seem to have any influence on the coexistent disease or its outcome, as
all coexistent disorders remained stable during or after the other one had progressed. The
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latency period before evolution of MPN to MF or the blastic phase was similar to what has
been reported in the literature. The longest latency period was for ET and PV evolving to
MF (20 and 18 years, respectively) and the shortest was for MF evolving to the blastic phase
(4.5 years). Furthermore, the latency period between MF and the blastic phase was shorter
for patients with secondary MF than for those with primary MF (3 and 8 years,
respectively). We also had 2 unique cases of secondary hypereosinophilic syndrome (HES):
one in a patient with a primary diagnosis of CLL and one with a primary diagnosis of HL.
The patient with HL was diagnosed with HES after being in complete remission for 12
years. The patient did not respond to the treatment given for HES, but the HES remained
stable for the rest of the follow-up period. The other patient was diagnosed with HES after
being on treatment for CLL for 5 years. The HES also did not respond to initial therapy, but
a complete remission was achieved with ongoing treatment for CLL.

Discussion

The association of a Philadelphia chromosome—negative MPN and LPN in the same patient
is a relatively uncommon event, described mostly sporadically in the literature. To the best
of our knowledge, the series described in this report, is the most complex one reported to
date. We also report the largest number of MF patients with a coexistent LPN, representing
41% of MPN/LPN cases. However, MF was also the most common MPN diagnosis in our
database. We also report the largest number of NHLs co-occurring with an MPN, which was
more common than CLL and an MPN. Different from previous reports of NHL co-occurring
with MPN, which were mostly indolent with good prognosis®, the patients with NHL in our
database had more aggressive disease. On the other hand, the co-occurring CLLs had benign
clinical behavior with overall favorable prognoses.>6 Table 4 summarizes the data from the
literature along with our own results. In our series, MPN followed the development of LPN
in the majority of the cases (47%), with MF being the most common subtype, which is in
contrast to published data (Table 4) and Rumi’s hypothesis that the more aggressive
behavior of LPN precludes people from developing MPN later over their life time.3 Unique
features of our series include the coexistence of more NHLs after a prior PV diagnosis,
Hodgkin’s lymphoma exclusively preceding a later MPN, and the coexistence of HES with
MPN. The majority of patients required treatment for their MPN or LPN during their
lifetime and generally had a good treatment response without an impact on the clinical
behavior of the second disease. Progression or evolution of the LPN or MPN does not seem
to influence or worsen the clinical course of the second disorder, and is mostly an expression
of the natural behavior of the disease than due to its coexistence with another malignancy;
however, the presence of first disease could have impact on treatment strategies in selected
cases. A history of either disorder does not seem to influence the treatment outcome.

In conclusion, our study shows that the co-occurrence of MPN and LPN is a relatively rare
event and the LPN can be diagnosed before, at the same time as or subsequent to the
diagnosis of an MPN. Treatment is generally oriented to control the prevalent disease, the
other malignancy presence may have impact on treatment choice in selected cases.
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Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Order of LPN/MPN diagnosis and disease duration during the observation period for all

patients (0 year value represents the time of MPN diagnosis).
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Summary of disease course, treatment and outcomes for MPN/LPN patients stratified by LPN timing

Treatment characteristics

LPN Prior to MPN,
n=16 (47%)

LPN After MPN, n=15
(44%)

Simultan. MPN &
LPN

n=3 (9%)
1st DX initial treatment (1), n (%) 15 (94) 11 (73) NA
1st DX treatment after 2nd DX (11), n (%) 4 (25) 11 (73) MPN treatment - 2

(67)

1st DX treatment (1) response

2CR,1PD, 1UNK

12 CR/SD, 2PD, 1 UNK

2CR

UNR, 2 UNK

2nd DX treatment, n (%) 11 (69) 14 (93) LNP treatment - 1
(33)

2nd DX treatment response 8CR,1PD,2NR 12 CR, 2PD, 1 UNK 1CR

Stem Cell Transplantation, n (%) 4 (25) 2(13) 0
Disease status at last follow up

LPN 14 CR/SD, 1 PD, 1 UNK 12 CR, 2PD, 1 UNK 3CR

MPN 12 CR/SD, 2 PD, 2 UNK 10 CR, 4 PD, 1 UNK 3CR

Evolution to MF or blastic phase, n (%) | 2 MF (12.5) 2 ET, 3PV*, 2 MF (47) 0

Overall status at last follow up

Alive, n (%) 8 (50) 6 (40) 2(67)

Death, n (%) 8 (50) 9 (60) 1(33)

Cause of death 2 MPN; 1 LPN, 2 alloSCTcompl., 1 2 MF, 1LPN, 2UNR, 4 UNK

UNK
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