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METHODS FOR TREATING MYELOPROLIFERATIVE DISORDERS

RELATED APPLICATIONS
This application claims the benefit of priority from U.S. Provisional Application No.
62/201,058, filed August 4, 2015 and U.S. Provisional Application No. 62/263,603, filed
5 December 4, 2015. The specifications of each of the foregoing applications are incorporated

herein by reference in their entirety.

BACKGROUND OF THE INVENTION

Myeloproliferative disorders (MPDs), or neoplasms (MPNs), are a group of

conditions generally characterized by chronic increases in some or all of the blood cells

10 (platelets, white blood cells, and red blood cells) [Talarico ef al. (1998) Patient Care 30:37-
57, Yavorkovsky ef al. (2001) J Clin Oncol 19:3790-3792; and Campbell ef al (2006) N Engl
J Med 355:2452-2-466]. This group of blood disorders includes polycythemia vera (PV),
essential thrombocythemia (ET), myelofibrosis (e.g., primary myelofibrosis, post-
polycythemia vera myelofibrosis, and post-essential thrombocythemia myelofibrosis), and

15  chronic myeloid leukemia (CML). PV 1is characterized by increased production of all 3 types
of blood cells, whereas ET 1s manifest in the elevation of platelets. Myelofibrosis (MF) 1s a
disease 1n which fibrous (scar-like) tissues develop 1n the bone marrow as a result of
abnormal production of red cells, white cells, and/or platelets. CML 1s characterized by the
increased and unregulated growth of predominantly myeloid cells in the bone marrow and the

20  accumulation of these cells 1n the peripheral blood.

It 1s generally thought that MPDs arise from a transformation 1n a hematopoietic stem
cell. Indeed, CML 1s now defined by 1ts causative molecular lesion, the BCR-ABL fusion
gene, which most commonly results from the Philadelphia translocation (Ph). Accordingly,
CML 1s characterized as a BCR-ABL positive (+) myeloproliferative disorder. Discovery of

25  this defined molecular defect lead to the development of the drug imatinib mesylate
(Gleevec; Novartis, Basel, Switzerland) to treat CML [Druker ef al. (2001) N Engl J Med
344:1031-1037].

The other three myeloproliferative neoplasms (PV, ET, and MF) are characterized as
BCR-ABL-negative myeloproliferative disorder. Recently, several groups identified a gain-
30  of-function mutation of tyrosine kinase JAK2 (JAK2V617F) as a major molecular defect in

approximately 90% patients with PV, approximately 50% of patients with ET, and

_1-



S

10

15

20

235

30

CA 0299%4413 2018-01-31

WO 2017/024171 PCT/US2016/045631

approximately 50-60% of patients with MF [Baxter ez al. (2005) Lancet 365:1054-1061;
James et al (2005) Nature 434:1144-1148; Kralovics (2005) N. Engl. J. Med. 352:1770-
1790]. Interestingly, recent studies have demonstrated that nearly 1% of blood samples
collected from hospital patients test positive for the JAK2)V'617F mutation [ Xu ef al. (2007)
Blood 109:339-342]. Most of these JAKV617F-positive patients do not meet the criteria for
diagnosis of MPDs but developed vascular diseases, including thrombosis, coronary heart
disease, arteriosclerosis, cerebral 1schemia, and cerebral infarction at a higher rate than
JAKV617F-negative patients. These data suggest that MPDs and pre-MPDs conditions may
represent a more profound public health problem than originally anticipated and further
emphasizes the pathologic importance of the JAK2V617F as well as other Janus kinase

mutations.

Allogeneic hematopoietic stem cell transplantation 1s the only known cure for BCR-
ABL-negative MPDs [Gupta ef al. (2012) Blood 120:1367-1379]. However, stem cell
treatment-related mortality 1s high and only a minority of patients qualify for transplantation.
While the development and use of JAK inhibitors represents a significant therapeutic
advancement, there are clear limitations to their use in the treatment of BCR-ABL-negative
MPDs. In particular, JAK inhibitors appear to be useful for reducing splenomegaly 1n
myelofibrosis patients; however, their effects on the disease are otherwise largely palliative
|Gupta ef al. (2012) Blood 120:1367-1379]. In particular, JAK inhibitors have little to no
effect on many manifestations (complications) of the disease including, for example,
cytopenia, transfusion dependence, accelerated or blast phase disease, and fibrosis.
Moreover, JAK 1nhibitors have been shown to promote or worsen thrombocytopenia, anemia,

and neutropenia in some patients.

Thus, there 1s a high, unmet need for effective therapies treating MPDs and Janus
kinase-associated disorders. Accordingly, i1t 1s an object of the present disclosure to provide
methods for treating, preventing, or reducing the progression rate and/or severity of MPDs or
Janus kinase-associated disorders or one or more complications of MPDs or Janus kinase-

assoclated disorders.
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SUMMARY OF THE INVENTION

In part, the present disclosure relates to the discovery that a TGFp type 1l receptor
(TBRII) antagonist (inhibitor) can be used to treat myelofibrosis, particularly ameliorating
various complications of the disease, including for example, fibrosis, splenomegaly, and
inflammatory complications. In particular, the data presented herein shows that a TRRII
polypeptide decreases fibrosis, splenomegaly, and inflammation in a JAK2V617F model of
myelofibrosis. These data suggest that TBRII antagonists may be used to treat myelofibrosis
(e.g., primary myelofibrosis, post-polycythemia vera myelofibrosis, and post-essential
thrombocytopenia myelofibrosis) as well as other myeloproliferative disorders including, for
example, polycythemia vera and essential thrombocytopenia. Moreover, data from the
JAK2V617F model suggests that TBRII antagonists may be used treated Janus kinase-
associated disorders, particularly disorders associated with elevated or constitutive Janus
kinase activity (e.g., elevated or constitutive JAK2 activity). Accordingly, in certain aspects,
the disclosure relates to compositions and methods for treating, preventing, or reducing the
progression rate and/or severity of myeloproliferative disorders (e.g., myelofibrosis,
polycythemia vera, and essential thrombocytopenia) or Janus kinase-associated disorders one
or more complications of a myeloproliferative disorder (e.g., fibrosis, splenomegaly, and
inflammation) or Janus kinase-associated disorder, by administering to a patient in need
thereof an effective amount of one or more TPRII antagonists, optionally in combination of
one or more other supportive therapies or active agents for treating myeloproliferative
disorders or Janus kinase-associated disorders. While TPRII polypeptides may affect
myeloproliferative disorders and Janus kinase-associated disorders through a mechanism
other than TPRII antagonism [e.g., inhibition of one or more of TGFB1, TGF[(32, and TGF[33
may be an indicator of the tendency of an agent to inhibit the activities of a spectrum of
additional agents, including, perhaps, other members of the TGF-beta superfamily, and such
collective inhibition may lead to the desired effect on, for example, myeloproliferative
disorders and Janus kinase-associated disorders], the disclosure nonetheless demonstrates that
desirable therapeutic agents may be selected on the basis of TPRII antagonism. Therefore,
while not wishing to be bound to a particular mechanism of action, 1t 1s expected that other
TPRII antagonists [e.g., antagonists of the TPRII receptor, antagonists of one or more TPRII-
binding ligand (e.g., TGFB1, TGFB2, and TGF[B3), antagonists of one or more TPRII-
associated type I receptor (e.g., ALKYS), antagonists of one or more TPRII-associated co-

receptor (betaglycan), antagonists of one or more TPRII downstream signaling components
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(e.g., Smads), or combination of such antagonists] will useful 1n the treatment of
myeloproliferative disorders or Janus kinase-associated disorders, particularly 1n treating,
preventing, or reducing the progression rate and/or severity of one or more myeloproliferative
disorder or Janus kinase-associated disorder complications. Such agents are collectively
referred to herein as “TPRII antagonists™ or “TPRRII inhibitors”.

Accordingly, 1n certain aspects, the disclosure relates to methods for treating a Janus
kinase-associated disorder, comprising administering to a patient in need thereof an effective
amount of a TPRII antagonist. In certain aspects, the disclosure relates to methods for
preventing a Janus kinase-associated disorder, comprising administering to a patient 1n need
thereof an effective amount of a TPRII antagonist. In certain aspects, the disclosure relates to
methods for reducing the progression rate of a Janus kinase-associated disorder, comprising
administering to a patient in need thereof an effective amount of a TBRII antagonist. In
certain aspects, the disclosure relates to methods for reducing the severity of a Janus kinase-
associated disorder, comprising administering to a patient in need thereof an effective amount
of a TBRII antagonist. In certain aspects, the disclosure relates to methods for treating one or
more complications of a Janus kinase-associated disorder, comprising administering to a
patient in need thereof an effective amount of a TBRII antagonist. In certain aspects, the
disclosure relates to methods for preventing one or more complications of a Janus kinase-
associated disorder, comprising administering to a patient in need thereof an eftfective amount
of a TBRII antagonist. In certain aspects, the disclosure relates to methods for reducing the
progression rate of one or more complications of a Janus kinase-associated disorder,
comprising administering to a patient 1n need thereof an effective amount of a TPRII
antagonist. In certain aspects, the disclosure relates to methods for reducing the severity of
one or more complications of a Janus kinase-associated disorder, comprising administering to
a patient 1n need thereof an effective amount of a TPRII antagonist. In some embodiments,
the disclosure relates to methods for treating, preventing, or reducing the progression rate
and/or severity of one or more complications of a Janus kinase-associated disorder selected
from the group consisting of: ineffective hematopoiesis, extramedullary hematopoiesis (e.g.,
splenic extramedullary hematopoiesis, hepatic extramedullary hematopoiesis, pulmonary
extramedullary hematopoiesis, and lymphatic extramedullary hematopoiesis), inflammatory
complications, pancytopenia, fibrosis (e.g., bone marrow fibrosis, spleen fibrosis, and liver
fibrosis), splenomegaly, hepatomegaly, thrombocytopenia, anemia, poikilocytosis,
progressive hepatosplenomegaly, fatigue, weight loss, night sweats, fever, pruritus, bone

pain, early satiety, abdominal pain or discomfort, arthralgias, myalgias, parasthesias,
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cachexia, splenic infarct, bleeding, inflammation, neutropenia, elevated cytokine levels,
coagulopathy, IL-6-mediated inflammation or inflammatory complication, osteosclerosis, and
osteomyelofibrosis. In some embodiments, a Janus kinase-associated disorder 1s associated
with one or more gain-of-function Janus kinase mutations. In some embodiments, a Janus
kinase-associated disorder 1s associated with one or more gain-of-function Janus kinase
mutations 1n one or more Janus kinases selected from the group consisting of: JAK1, JAK?2,
and JAK3. In some embodiments, a Janus kinase-associated disorder 1s associated with one
or more gain-of-function Janus kinase mutations in JAK2. In some embodiments, a Janus
kinase-associated disorder 1s associated with elevated kinase activity (e.g., elevated kinase
activity as compared to, for example, healthy subjects of the same age and sex) of one or
more Janus kinases. In some embodiments, a Janus kinase-associated disorder 1s associated
with constitutive kinase activity of one or more Janus kinases. In some embodiments, a Janus
kinase-associated disorder 1s associated with elevated or constitutive kinase activity of one or
more Janus kinases selected from the group consisting of: JAK1, JAK2, or JAK3. In some
embodiments, a Janus kinase-associated disorder 1s associated with elevated or constitutive
kinase activity of JAK2. In some embodiments, a Janus kinase-associated disorder 1s a
JAK2-associated disorder. In some embodiments, a Janus kinase-associated disorder 1s a
JAK2V617F-associated disorder. In certain aspects, the disclosure relates to methods of
treating, preventing, or reducing the progression rate and/or severity of a Janus kinase-
associated disorder or one or more complications of a Janus kinase-associated disorder
wherein the patient has myelofibrosis. In some embodiments, a patient with a Janus kinase-
associated disorder has primary myelofibrosis. In some embodiments, a patient with a Janus
kinase-associated disorder has post-polycythemia vera myelofibrosis. In some embodiments,
a patient with a Janus kinase-associated disorder has post-essential thrombocythemia
myelofibrosis. In some embodiments, the disclosure relates to methods for treating,
preventing, or reducing the progression rate and/or severity of one or more complications of a
Janus kinase-associated disorder 1n a patient having myelofibrosis selected from the group
consisting of: ineffective hematopoiesis, extramedullary hematopoiesis (e.g., splenic
extramedullary hematopoiesis, hepatic extramedullary hematopoiesis, pulmonary
extramedullary hematopoiesis, and lymphatic extramedullary hematopoiesis), inflammatory
complications, pancytopenia, fibrosis (e.g., bone marrow fibrosis, spleen fibrosis, and liver
fibrosis), splenomegaly, hepatomegaly, thrombocytopenia, anemia, poikilocytosis,
progressive hepatosplenomegaly, fatigue, weight loss, night sweats, fever, pruritus, bone

pain, early satiety, abdominal pain or discomfort, arthralgias, myalgias, parasthesias,
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cachexia, splenic infarct, bleeding, inflammation, neutropenia, elevated cytokine levels,
coagulopathy, IL-6-mediated inflammation or inflammatory complication, osteosclerosis,
osteomyelofibrosis, and bleeding. In some embodiments, a patient with a Janus kinase-
associated disorder has low risk myelofibrosis according to the International Prognostic
Scoring System (IPSS). In some embodiments, a patient with a Janus kinase-associated
disorder has intermediate-1 risk myelofibrosis according to the IPSS. In some embodiments,
a patient with a Janus kinase-associated disorder has intermediate-2 risk myelofibrosis
according to the IPSS. In some embodiments, a patient with a Janus kinase-associated
disorder has high risk myelofibrosis according to the IPSS. In some embodiments, a patient
with a Janus kinase-associated disorder has low risk myelofibrosis according to the dynamic
IPSS (DIPSS). In some embodiments, a patient with a Janus kinase-associated disorder has
intermediate-1 risk myelofibrosis according to the DIPSS. In some embodiments, a patient
with a Janus kinase-associated disorder has intermediate-2 risk myelofibrosis according to the
DIPSS. In some embodiments, a patient with a Janus kinase-associated disorder has high risk
myelofibrosis according to the DIPSS. In some embodiments, a patient with a Janus kinase-
associated disorder has low risk myelofibrosis according to the DIPSS-plus. In some
embodiments, a patient with a Janus kinase-associated disorder has intermediate-1 risk
myelofibrosis according to the DIPSS-plus. In some embodiments, a patient with a Janus
kinase-associated disorder has intermediate-2 risk myelofibrosis according to the DIPSS-plus.
In some embodiments, a patient with a Janus kinase-associated disorder has high risk
myelofibrosis according to the DIPSS-plus. In certain aspects, the disclosure relates to
methods of treating, preventing, or reducing the progression rate and/or severity of a Janus
kinase-associated disorder or one or more complications of a Janus kinase-associated disorder
wherein the patient has polycythemia vera. In some embodiments, the disclosure relates to
method for treating, preventing, or reducing the progression rate and/or severity of one or
more complications of a Janus kinase-associated disorder 1n a patient having polycythemia
vera selected from the group consisting of: fatigue, pruritus, night sweats, bone pain, fever,
and weight loss, splenomegaly, hepatomegaly, abdominal pain, early satiety, nausea,
abdominal organ compression, portal hypertension, vascular events, thromboembolic events,
hemorrhages, thrombosis, macrovascular complications, headaches, dizziness, visual
disturbances, distal paresthesia, acrocyanosis, erythromelalgia, excessive proliferation of
erythroid cells, excessive proliferation of myeloid cells, excessive proliferation of
megakaryocytic cells, high red blood cell levels, high white blood cell levels, high platelet

levels, elevated inflammatory cytokines, inflammatory complications, and IL-6-mediated
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inflammatory complications. In some embodiments, a patient with a Janus kinase-associated
disorder has low risk polycythemia vera. In some embodiments, a patient with a Janus
kinase-associated disorder has low risk polycythemia vera and no history of thrombosis. In
some embodiments, a patient with a Janus kinase-associated disorder has low risk
polycythemia vera and has or previously had a history of thrombosis. In some embodiments,
a patient with a Janus kinase-associated disorder has high risk polycythemia vera. In some
embodiments, a patient with a Janus kinase-associated disorder has high risk polycythemia
vera and no history of thrombosis. In some embodiments, a patient with a Janus kinase-
associated disorder has high risk polycythemia vera and has or previously had a history of
thrombosis. In some embodiments, a patient with a Janus kinase-associated disorder has high
risk polycythemia vera and 1s refractory to treatment with hydroxyurea. In some
embodiments, a patient with a Janus kinase-associated disorder has high risk polycythemia
vera and 1s intolerant to treatment with hydroxyurea. In certain aspects, the disclosure relates
to methods of treating, preventing, or reducing the progression rate and/or severity of a Janus
kinase-associated disorder or one or more complications of a Janus kinase-associated disorder
wherein the patient has essential thrombocythemia. In some embodiments, the disclosure
relates to method for treating, preventing, or reducing the progression rate and/or severity of
one or more complications of a Janus kinase-associated disorder in a patient having essential
thrombocythemia selected from the group consisting of: thrombocytosis, low white blood cell
counts, low hemoglobin levels, low lactate dehydrogenase (LDH) levels, fatigue, night
sweats, nausea, numbness, visions disturbances, weight loss, microvascular complications,
headache, chest pain, dizziness, erythromelalgia, splenomegaly, hepatomegaly, inflammatory
complication, IL-6 inflammatory complication, elevated inflammatory cytokine levels,
elevated IL-6 levels, and hemorrhage. In some embodiments, a patient with a Janus kinase-
associated disorder has low risk essential thrombocythemia. In some embodiments, a patient
with a Janus kinase-associated disorder has low risk essential thrombocythemia and no
history of thrombosis. In some embodiments, a patient with a Janus kinase-associated
disorder has low risk essential thrombocythemia and has or previously had a history of
thrombosis. In some embodiments, a patient with a Janus kinase-associated disorder has high
risk essential thrombocythemia. In some embodiments, a patient with a Janus kinase-
associated disorder has high risk essential thrombocythemia and no history of thrombosis. In
some embodiments, a patient with a Janus kinase-associated disorder has high risk essential
thrombocythemia and has or previously had a history of thrombosis. In some embodiments, a

patient with a Janus kinase-associated disorder has high risk essential thrombocythemia and
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1s refractory to treatment with hydroxyurea. In some embodiments, a patient with a Janus
kinase-associated disorder has high risk essential thrombocythemia and 1s intolerant to
treatment with hydroxyurea. In certain aspects, the disclosure relates to methods of treating,
preventing, or reducing the progression rate and/or severity of a Janus kinase-associated
disorder or one or more complications of a Janus kinase-associated disorder wherein the
patient has fibrosis. In some embodiments, the disclosure relates to methods for treating,
preventing, or reducing the progression rate and/or severity fibrosis in a Janus kinase-
associated disorder patient. In some embodiments, the disclosure relates to methods for
treating, preventing, or reducing the progression rate and/or severity fibrosis in a Janus
kinase-associated disorder patient wherein the fibrosis 1s 1n one or more organs/tissues
selected from the group consisting of: spleen, liver, lung, lymph node, and bone marrow. In
some embodiments, the disclosure relates to methods for treating, preventing, or reducing the
rate progression and/or severity of spleen fibrosis 1n a Janus kinase-associated disorder
patient. In some embodiments, the disclosure relates to methods for treating, preventing, or
reducing the rate progression and/or severity of bone marrow fibrosis in a Janus kinase-
associated disorder patient. In some embodiments, a patient with a Janus kinase-associated
disorder has grade O bone marrow fibrosis in accordance with the Bauermeister scoring
system. In some embodiments, a patient with a Janus kinase-associated disorder has grade 1
bone marrow fibrosis in accordance with the Bauermeister scoring system. In some
embodiments, a patient with a Janus kinase-associated disorder has grade 2 bone marrow
fibrosis 1n accordance with the Bauermeister scoring system. In some embodiments, a patient
with a Janus kinase-associated disorder has grade 3 bone marrow fibrosis in accordance with
the Bauermeister scoring system. In some embodiments, a patient with a Janus kinase-
associated disorder has grade 4 bone marrow fibrosis in accordance with the Bauermeister
scoring system. In some embodiments, methods of the disclosure relate to reducing bone
marrow fibrosis by at least 1 grade 1n accordance with the Bauermeister scoring system (e.g.,
grade reduction from4t03,4t02,4t01,4t00,3t02,3t01,3t00,2t01,2t00,0r1to0
bone marrow fibrosis) in a patient with a Janus kinase-associated disorder. In some
embodiments, methods of the disclosure relate to preventing or delaying grade progression
(e.g., preventing or delaying grade progression of bone marrow fibrosis from Oto 1, 0 to 2, O
to3,0to4,1to2,1t03,1to4,2to3,2to4, or3to4)of bone marrow fibrosis according to
the Bauermeister scoring system 1n a patient with a Janus kinase-associated disorder. In
some embodiments, a patient with a Janus kinase-associated disorder has grade 1 bone

marrow fibrosis in accordance with the European consensus scoring system. In some
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embodiments, a patient with a Janus kinase-associated disorder has grade 2 bone marrow
fibrosis 1n accordance with the European consensus scoring system. In some embodiments, a
patient with a Janus kinase-associated disorder has grade 3 bone marrow fibrosis in
accordance with the European consensus scoring system. In some embodiments, methods of
the disclosure relate to reducing bone marrow fibrosis by at least 1 grade 1n accordance with
the European consensus scoring system (e.g., grade reduction from 3to 2,3 to 1, 3t0 0, 2 to
1,2t00, or 1 to O bone marrow fibrosis) in a patient with a Janus kinase-associated disorder.
In some embodiments, methods of the disclosure relate to preventing or delaying grade
progression (e.g., preventing or delaying grade progression of bone marrow fibrosis from 0 to
1,0t02,0to3,1to2,1to3,2to3)of bone marrow fibrosis according to the European
consensus scoring system 1n a patient with a Janus kinase-associated disorder. In some
embodiments, the disclosure relates to methods for preventing, or reducing the progression
rate and/or severity fibrosis in a Janus kinase-associated disorder patient wherein the TPRII
antagonist 1s administered prior to onset of fibrosis. In some embodiments, the disclosure
relates to methods for treating or reducing the progression rate and/or severity fibrosis in a
Janus kinase-associated disorder patient wherein the TRRII antagonist 1s administered after
the onset of fibrosis. In certain aspects, the disclosure relates to methods of treating,
preventing, or reducing the progression rate and/or severity of a Janus kinase-associated
disorder or one or more complications of a Janus kinase-associated disorder wherein the
patient has organ/tissue enlargement (e.g., increased organ/tissue size and/or weight as
compared to, for example, healthy subjects of the same age and sex). In some embodiments,
the disclosure relates to methods for treating, preventing, or reducing the progression rate
and/or severity of organ/tissue enlargement in a Janus kinase-associated disorder patient. In
some embodiments, the disclosure relates to methods for treating, preventing, or reducing the
progression rate and/or severity of organ/tissue enlargement in a Janus kinase-associated
disorder patient wherein the one or more organs/tissues are selected from the group
consisting of: spleen, liver, lung(s), and lymph nodes. In some embodiments, the disclosure
relates to methods for treating, preventing, or reducing the progression rate and/or severity of
spleen enlargement 1n a Janus kinase-associated disorder patient. In some embodiments, the
disclosure relates to methods for treating, preventing, or reducing the progression rate and/or
severity of liver enlargement 1n a Janus kinase-associated disorder patient. In certain aspects,
the disclosure relates to methods of treating, preventing, or reducing the progression rate
and/or severity of a Janus kinase-associated disorder or one or more complications of a Janus
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organ/tissue inflammation as compared to, for example, healthy subjects of the same age and
sex). In some embodiments, the disclosure relates to methods for treating, preventing, or
reducing the progression rate and/or severity of organ/tissue inflammation in a Janus kinase-
associated disorder patient. In some embodiments, the disclosure relates to methods for
treating, preventing, or reducing the progression rate and/or severity of organ/tissue
inflammation in a Janus kinase-associated disorder patient wherein the one or more
organs/tissues 1s selected from the group consisting of: spleen, liver, lung(s), and lymph
nodes. In some embodiments, the disclosure relates to methods for treating, preventing, or
reducing the progression rate and/or severity of spleen inflammation 1n a Janus kinase-
associated disorder patient. In some embodiments, the disclosure relates to methods for
treating, preventing, or reducing the progression rate and/or severity of liver inflammation 1n
a Janus kinase-associated disorder patient. In certain aspects, the disclosure relates to
methods of treating, preventing, or reducing the progression rate and/or severity of a Janus
kinase-associated disorder or one or more complications of a Janus kinase-associated disorder
wherein the patient has splenomegaly. In some embodiments, the disclosure relates to
methods for treating, preventing, or reducing the progression rate and/or severity of
splenomegaly 1n a Janus kinase-associated disorder patient. In certain aspects, the disclosure
relates to methods of treating, preventing, or reducing the progression rate and/or severity of
a Janus kinase-associated disorder or one or more complications of a Janus kinase-associated
disorder wherein the patient has hepatomegaly. In some embodiments, the disclosure relates
to methods for treating, preventing, or reducing the progression rate and/or severity of
hepatomegaly 1n a Janus kinase-associated disorder patient. In certain aspects, the disclosure
relates to methods of treating, preventing, or reducing the progression rate and/or severity of
a Janus kinase-associated disorder or one or more complications of a Janus kinase-associated
disorder wherein the patient has extramedullary hematopoiesis. In some embodiments, the
disclosure relates to methods for treating, preventing, or reducing the progression rate and/or
severity of extramedullary hematopoiesis 1n a Janus kinase-associated disorder patient. In
some embodiments, the disclosure relates to methods for treating, preventing, or reducing the
progression rate and/or severity of extramedullary hematopoiesis 1n a Janus kinase-associated
disorder patient wherein the one or more organs/tissues 1s selected from the group consisting
of: spleen, liver, lymph nodes, and lung(s). In certain aspects, the disclosure relates to
methods of treating, preventing, or reducing the progression rate and/or severity of a Janus
kinase-associated disorder or one or more complications of a Janus kinase-associated disorder
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cytokine levels as compared to, for example, healthy subjects of the same age and sex). In
some embodiments, the disclosure relates to methods for reducing inflammatory cytokine
levels 1n one or more organs/tissues (e.g., serum cytokine levels) 1n a Janus kinase-associated
disorder patient. In some embodiments, the disclosure relates to methods for reducing IL-6
levels 1n one or more organs/tissues 1n a Janus kinase-associated disorder patient. In certain
aspects, the disclosure relates to methods of treating, preventing, or reducing the progression
rate and/or severity of a Janus kinase-associated disorder or one or more complications of a
Janus kinase-associated disorder wherein the patient has low red blood cell levels (e.g., low
red blood cell levels as compared to, for example, healthy subjects of the same age and sex).
In some embodiments, the disclosure relates to methods for increasing red blood cell levels 1in
a Janus kinase-associated disorder patient. In certain aspects, the disclosure relates to
methods of treating, preventing, or reducing the progression rate and/or severity of a Janus
kinase-associated disorder or one or more complications of a Janus kinase-associated disorder
wherein the patient has low hemoglobin levels (e.g., low hemoglobin levels as compared to,
for example, healthy subjects of the same age and sex). In some embodiments, the disclosure
relates to methods for increasing hemoglobin levels 1n a Janus kinase-associated disorder
patient. In certain aspects, the disclosure relates to methods of treating, preventing, or
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