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Abstract:

The present invention relates in a first aspect to a method for the treatment of chronic fatigue
syndrome {CFS) comprising administering to a patient in need thereof a therapeutically effective
amount of inhibitory or cytotoxic agent against plasma cells. In a further aspect, the present
invention relates to a combination of the inhibitory or cytotoxic agent against plasma cells with a
B-cell depleting agent or an inhibitor of B-cell activation in the treatment of chronic fatigue
syndrome. In addition, a combination of an inhibitory or cytotoxic agent against plasma cells and
B-Cell depleting agent or an inhibitor of B-cell activation are described. Said combination may be
provided in form of a kit comprising suitably effective dosages of said compounds. Further, the use
of the compounds or the combination in the treatment of CFS is described.
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METHOD FOR THE TREATMENT OF CHRONIC FATIGUE SYNDROME USING AN
INHIBITORY OR CYTOTOXIC AGENT AGAINST PLASMA CELLS

The present invention relates in a first aspect to a method for the treatment of
chronic fatigue syndrome (CFS) comprising administering to a patient in need
thereof a therapeutically effective amount of inhibitory or cytotoxic agent
against plasma cells. In a further aspect, the present invention relates to a
combination of the inhibitory or cytotoxic agent against plasma cells with a B-
cell depleting agent or an inhibitor of B-cell activation in the treatment of chron-
ic fatigue syndrome. In addition, a combination of an inhibitory or cytotoxic
agent against plasma cells and B-Cell depleting agent or an inhibitor of B-cell
activation are described. Said combination may be provided in form of a kit
comprising suitably effective dosages of said compounds. Further, the use of

the compounds or the combination in the treatment of CFS is described.

Technical background

Chronic fatigue syndrome (CFS) also described as myalgic encyophalitis
(ME) is a disease affecting approximately 0.2 percent of the population (Nacul
et al, BMC med 2011, 9:91). It is a disease affecting women three to four times
more often than men and often preceded by an infection. It is speculated on a
genetic predisposition for CFS (Albright et al, 2011, BMC neurol 11:62). Ac-
cording to the clinical working case definition (Canadian criteria) for CFS/ME,
Carruthers B.M., et al., 2003, J. Chronic Fatigue Syndr, 11:7-36, the main
symptoms are post-exertional malaise, with cognitive disturbances, pain, sen-
sory hypersensitivity, and several symptoms related te neuroendocrine and au-
tonomic function. CFS is characterized by an unexplained, severe fatigue, per-
sisting for at least six consecutive months, and with a substantial reduction of
previous levels in occupational, social or personal activities. Although many
studies have been shown subtle alterations in blood tests or radiclogical inves-
tigations, no biomarker or diagnostic test exist.

That is, the aetiology of CFS remains unclear. Various hypotheses include
immunological, virological, neuroendocrinological, and psychological mecha-
nisms. The pathogenesis of CFS is presumed to be multifactorial and to involve
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both host and environmental factors.

Many patients suffering from CFS have a history of an acute viral infection
preceding the development of fatigue. However, no persisting viral infection
has been proven yet.

Furthermore, several gene expression studies have been performed in
CFS, indicating that there are specific but complex gene alterations in accord-
ance with the dysfunction in immune response and in defence mechanisms.
For example, Kaushik N., et al., 2005, J. Clin Pathol 58:826-32 describe a mi-
croarray study showing differential expression of 16 genes in CFS suggesting
T-cell activation and a disturbance of neuronal and mitochondrial function.
Other microarray studies concluded that several genes affected mitochondrial
function and cell cycle deregulation. Moreover, alterations in membrane
transport and ion channels were described. Based on the numerous studies,
the gene expression data are not conclusive but suggest that there are disturb-
ances in CFS representing various cellular functions.

A study in 2007 of post-infective fatigue syndrome found no differences in
ex vivo cytokine production over a 12-month period, as compared to controls
recovering promptly after infection (Vollmer-Conna U, et al., 2007, Clin Infect
Dis 45:732-5). It is speculated that CFS patients may have a reduced immune
cell function with a low NK cell cytotoxicity and immunoglobulin deficiencies.

For example, Ogava M., et al., 1998, Eur J of Clin Invest, 28:937-943 de-
scribes decreased nitric oxide mediated natural killer cell activation in chronic
fatigue syndrome. Namely, NO donor compounds were able to stimulate NK
cell activity in healthy control subjects but not in NK cells obtained from CFS
patients and stimulated in vitro.

Studies demonstrated several abnormalities in laboratory markers associ-
ated with immune functions in CFS patients. For example, a low NK cell cyto-
toxicity, but also an increase in CD8 + T cells, elevated numbers of CD20+ B-
cells, and an increase in the B-cell subset expressing CD20 and CD5 has been
described. A study comparing CFS patients and controls, reported decreased
expression of CD69 on T cells in NK cells after mitogenic stimulation in vitro,
indicating a disorder in the early activation of cellular immunity mediated by the
cells (Mihaylova I., et al., 2007, Neuro Endocrinol Lett 28:477-83).
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However, the data on immune bicregulation in CFS are not consistent,
e.g. as discussed in Brenu et al, 2012, J Trans Med 10:88.

Along with hypotheses of immune deregulation in CFS, autoimmunity to
endogenous vasoactive neuropeptides has been proposed as a mechanism for
the disease, Staines DR., 2005, Med Hypotheses 64:539-42, however not sup-
ported by scientific data. Other reports are discussing various autoantibodies in
conjunction with CFS. However, no clear association was proved. Thus, there
is no direct evidence with consistent data for the presence of pathogenic auto-
antibodies or for T-lymphocyte mediated autoimmunity. That is, CFS is at pre-
sent not defined as an autcimmune disease. Rather, CFS is still identified as a
disease with unknown aeticlogy.

Various hypotheses for CFS pathogenesis are discussed in the art includ-
ing blood platelet dysfunction, neurological, neuroendocrine, metabolic or au-
tonomic disturbances, ion channel dysfunction, zinc deficiency, toxin exposure
or prior vaccination, etc. However, no consistent picture has emerged for the
aetiology and pathogenesis of CFS. Due to the lack of knowledge of the exact
pathogenesis and with no known causal mechanism, there is no current stand-
ard specific treatment for CFS. The unknown aethiology of CFS is probably the
reason for the remarkably few studies performed, evaluating therapy based up-
on a biological hypothesis.

Studies are described in the art testing treatment with immunoglobulins, or
treatment with anti-viral compositions, like valganciclovir.

The inventors of the present invention published a series of case studies,
Fluge O., Mella O., 2009, BMC Neurol. 9:28 followed by a double-blinded and
placebo controlled, randomized phase Il study, Fluge O, et al., 2011, PLOS
6.e26359, exploring B-cell depletion using the therapeutic monoclonal anti-
CD20 antibody Rituximab, showing a clinical benefit in 2/3 of CFS patients. The
use of B-cell depleting agents is described in WO 2009/083602. The patterns
of responses and relapses, with a time delay of 2 to 8 eight months from start
of Rituximab infusion (with rapid B-cell depletion) until start of clinical respons-
es, indicate that an antibody may be involved in the pathogenesis. Recently, a
case control study performed in elderly aged more than 65 years, investigating

more than 1 million cases in cancer and 100,000 healthy controls, with a preva-
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lence of CFS diagnosis of 0.5 percent in both groups, show that elderly CFS
patients had a modest but highly significant risk of B-cell lymphomas, Chang
C.M., Cancer, 2012, 118:5929-36, consistent with a chronic B-cell activation.
Taken together, the data on treatment with a monoclonal anti-CD20 antibody
exemplified by Rituximab indicate that CFS in a subset of patients may be a
post-infectious immune dysregulation, possibly a variant of autoimmune mech-
anisms, possibly with a genetic predisposition, in which B lymphocytes are im-
portant for symptom maintenance.

There is increasing evidence for underlying immune dysfunction in
ME/CFS, including presence of autcantibodies in blood, and increased rates of
B-cell lymphomas in elderly patients with a history of long-standing ME/CFS.
Two clinical studies had been performed indicating that B-cell depletion with
the CD20 directed therapeutic monoclonal antibody Rituximab could alleviate
symptoms and increase function level in ME/CFS patients. Later a multicenter,
randomized, double-blind and placebo-controlled study (RituxME) had been
conducted, where the beneficial effect could not be verified, showing that Ritux-
imab given according the study protocol is not a feasible treatment for patients
with a clinical ME/CFS diagnosis based on only Canadian consensus criteria.

However, some ME/CFS patients treated in these studies have had a
seemingly very good clinical response to Rituximab with major alleviation of the
core symptoms. Upon recurrences, some patients have been retreated several
times, often with the same pattern and time frame of responses.

However, as indicated above, using B-cell depletion by the monoclonal
anti-CD20 antibody Rituximab in CFS, there is a significant delay from start of
the treatment and the beginning of the symptoms relief. Also, in the initial ¢lini-
cal studies performed with Rituximab, approximately 2/3 of CFS patients had a
clinical response. This is not only true for treatment with Rituximab, but can
also be seen with treatment of methotrexate, a small molecule known as an
active agent for B-cell depletion useful in the treatment of various kinds of dis-
eases.

Thus, there is an ongoing need to provide additional compounds useful in
the treatment of chronic fatigue syndrome. In particular, there is an ongoing

need for providing compounds which act fast in the patients without the lag pe-
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riod described for the B-cell depleting agent. In addition, there is a continuous
demand for compounds which may also be effective in patients not (initially)
susceptible to B-cell depleting agent treatment.

Further patients with longstanding ME/CFS with significant symptomatic
improvement when given Cyclophosphamide or Ifosfamide for an acquired can-
cer have been reported. Consequently, patients have been treated in a phase Il
trial with 6 courses of Cyclophosphamide and experienced significant clinical
improvements of long duration in more than half the patients (Rekeland IG, et
al., 2020, Front Med (Lausanne) 7: 162). Among immune cells, Cyclophospha-
mide has at our utilized trial doses an effect on both CD4+ and CD8+ T-cell
subsets, and especially on T-regulatory cells. However, experience with the
drug in autcimmune diseases show an effect of Cyclophosphamide on prolifer-
ating B-cells that halts the production of autoantibodies and reduces the for-
mation of short-lived plasma cells, thus also the recruitment of mature plasma
cells. A small clinical study with immune adsorption in ME/CFS can also sup-
port the presence of autoantibodies directed against adrenergic and muscarinic
receptors (Scheibenbogen C, et al., 2018, PLoS One 13; e0193672).

CFS patients have a marked endothelial dysfunction assessed by Flow-
Mediated Dilation (FMD), a test that (under standardized conditions) largely
reflect Nitric Oxide (NO) synthesis in endothelial cells after shear stress. A
markedly reduced FMD, transient clinical responses after long-acting nitrates
(like isosorbide mononitrate) and the clinical picture of CFS, are the basis for a
hypothesis according to the present invention in which a main mechanism for
CFS symptom maintenance is a relative lack of endothelial-cell derived Nitric
Oxide (NO) availability. This results in reduced NO diffusion from endothelial
cells to surrounding cells such as smooth muscle cells in blood vessel walls,
and with a resulting inadequate regulation of blood flow to meet the metabolic
demands of tissues. Also a relative lack of endothelial-cell derived NO may re-
sult in cognitive disturbances, sleep problems, a low anaerobic threshold, and
lactate accumulation in tissues after modest exertion, a low NK cell function, all
reported to be associated with CFS.

Further, it has been demonstrated that plasma from patients with moder-

ate and severe ME/CFS alters the energy metabolism of cultured muscle cells
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suggesting cellular stress, with some indications that the effect could be immu-
noglobulin-mediated (Fluge O, et al., 2016, JCI Insight 1. e89376).

In humans, different B-cells subpopulations can be distinguished in pe-
ripheral blood and other tissues on the basis of differential expression of vari-
ous surface markers. From birth all the B-cells originate from common precur-
sors in the bone marrow. In the bone marrow, peripheral blood and secondary
lymphoid tissues, different B-cell populations can be distinguished, correspond-
ing to different stages of maturation, activation and differentiation. B-cell devel-
opment can be separated in an early antigen-independent phase, which takes
place in the bone marrow and a late antigen-dependent phase, which takes
place in the secondary lymphoid tissue. Generally, one can differentiate be-
tween the following B-cell lineage subsets, pro B-cells, pre B-cells, immature
and transitional B-cells, mature naive B-cells, memory B-cells, plasmablasts
and plasma cells. Plasmablasts are recently differentiated antibody producing
cells that are usually shortlived but can recirculate and home to tissues such as
the precursor or the bone marrow, mature plasma cells are matured from plas-
mablasts and stay in the tissue where they produce large amount of antibodies,

As noted, the B-cells can be distinguished into major subpopulations by
differential expression of various surface markers. E. g., CD20, a well known B-
cell marker, is expressed on most of the B-cells beside terminally differentiated
plasma cells and pro B-cells.

The principle of proteasome inhibition as treatment in some established
autoantibody-mediated diseases refractory to other treatments, due to antibody
production from mature plasma cells, has been demonstrated in small patient
series. In patients with N-Methyl-D-Aspartate (NMDA) receptor antibody-
mediated encephalitis refractory to other treatments (first and second line ther-
apy with steroids, intravenous immunoglobulins, plasma exchange, Cyclophos-
phamide, Rituximab) Bortezomib intravenous infusions were followed by clinical
improvement and reduction of pathologic autoantibodies (Keddie S, et al.,
2018, Eur J Neurol 25: 1384-1388).

As recruitment of plasmablasts in patients with systemic lupus erythema-
tosus (SLE) after bortezomib is rapid and thus allows autoantibody production

to be resumed, the proteasome inhibitor treatment should be combined with a
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targeted therapy toward plasmablasts, specifically CD20 antibodies like Rituxi-
mab, given at time intervals short enough to attenuate plasma cell recruitment.
Thus, the combined targeting of plasma cells and B-cells is emerging as a
promising treatment principle in autcimmune diseases (Alexander T, et al.,
2018, Eur J Immunol 48: 1573-1579). In animal models, Bortezomib plus B-cell
depletion resulted in sustained plasma cell depletion and amelioration of lupus
nephritis in mice (Khodadadi L, et al.,, 2015, PLoS One 10: e0135081).

An alternative approach for plasma cell depletion is to target the mature
plasma cells directly, including memory cells, with antibodies directed toward
epitopes on their surface. Such epitopes are not necessarily specific for plasma
cells and must be used with care. A commercially available drug directed at
CD38 (Daratumumab) is used for treatment of myeloma, because the myeloma
cells typically have high densities of CD38 antigen. The drug will however also
target other immune cells, such as activated T- and B-cells as well as myeloid-
derived suppressor cells. The attenuation of this suppression may induce T-cell
activity after the use of Daratumumab. Thus, even though targeting the plasma
cells, Daratumumab may induce recruitment of other B-cells and therefore giv-
en alone maybe not achieve the goal of effective and long-lasting suppression

of long-lived plasma cells.

Description of the present invention

In a first aspect, the present invention relates to a method for the treat-
ment of chronic fatigue syndrome (CFS) comprising administering to a patient
in need thereof a therapeutically effective amount inhibitory or cytotoxic agent
against plasma cells.

That is, the present inventors recognized that administration of inhibitory
or cytotoxic agent against plasma cells, relieve the symptoms of CFS and, thus,
may be useful in the treatment of CFS, accordingly.

In particular, the present inventors recognized that an immediate or a rap-
id relief, e.g. within a week or weeks, from start of administration of said inhibi-
tory or cytotoxic agent against plasma cells, e.g. by carefully increasing the
dose, can be observed. In contrast to medication such as Rituximab for a
treatment of CFS, which is characterized by a remarkable lag time before clini-
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cal responses, as described, e.g. WO 2009/083602. Hence, the administration
of inhibitory or cytotoxic agent against plasma cells e.g. surprisingly allows a
treatment of CFS patients for early relief of symptoms without a long delay as
described for e.g. a B-Cell depleting agent, like Rituximab. It has been recog-
nized by the inventors that plasma cells are involved in the disease mecha-
nisms or therapy of CFS patients.

In the context of the present invention, the terms “chronic fatigue syn-
drome”, CFS, and “Myalgic Encephalitis”, ME, are used synonymously.

As used herein, the term “inhibitory or cytotoxic agent against plasma
cells” refers to compounds which influence, namely inhibit or induce cell death
of plasma cells. In particular, the compounds decrease immunoglobulin release
or immunoglobulin (antibody) production of said cells.

Also patients with longstanding ME/CFS were observed to have significant
symptomatic improvement when given Cyclophosphamide or Ifosfamide for an
acquired cancer. Also, 40 patients in a phase |l trial were treated with & cours-
es of Cyclophosphamide and experienced significant clinical improvements of
long duration in more than half the patients, as described above. Among im-
mune cells, Cyclophosphamide has at our utilized trial doses an effect on both
CD4+ and CD8+ T-cell subsets, and especially on T-regulatory cells. However,
experience with the drug in autcimmune diseases show an effect of cyclophos-
phamide on proliferating B-cells that possibly halts the production of autoanti-
bodies and reduces the formation of short-lived plasma cells, thus also the re-
cruitment of mature plasma cells.

A small clinical study with immune adsorption in ME/CFS can also support
the presence of autoantibodies directed against adrenergic and muscarinic re-
ceptors. It has been demonstrated that plasma from patients with moderate
and severe ME/CFS alters the energy metabolism of cultured muscle cells sug-
gesting cellular stress, with some indications that the effect could be immuno-
globulin-mediated. These data may indicate that autoantibodies are present in
a subset of ME/CFS patients, despite the negative RituxME study. As known
from established autcimmune diseases, autoantibodies can be praduced by
both late plasmablasts (with or without CD20 antigen on their surface mem-

brane) or from mature plasma cells which lack CD20 expression, depending on
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the underlying disease and patient. If a major disease mechanism in ME/CFS is
autoantibody interaction within the patients, in practice only patients with auto-
antibodies produced in CD20 positive “early” plasmablasts would be expected
to experience symptom relief from Rituximab. However, giving sufficient doses
of Rituximab over a prolonged period could eventually reduce the recruitment
of mature plasma cells and thus achieve a symptomatic effect in some patients.
The total available data is compatible with a subset of ME patients having
an autoantibody-maintained disease, but also that the treatment offered until
now (i.e. the therapeutic anti-CD20 antibody Rituximab) has not been sufficient
and effective in reducing the load of the pathological immunoglobulins. Patients
responding to Rituximab may have autoantibody production from immature
plasma cells (plasmablasts). For most ME/CFS patients with autoantibody-
production from the mature plasma cells, not responding to Rituximab, a possi-
ble way to treat ME/CFS could thus be by using a regimen that targets mature
plasma cells, either because of plasma cell vulnerability to a drug with a gen-
eral mode of action, or to a molecular targeted therapy directed against specific
epitopes on mature plasma cells. In addition, recruitment of new plasma cells
from B-cells, with the ability for autoantibody production, must be attenuated.
Consequently, ME/CFS can be treated with drugs that induce apoptosis
and reduce autoantibody production in plasma cells. Specifically, this may be
achieved by a proteasome inhibitor like Bortezomib. The class of drugs denot-
ed as proteasome inhibitors act by inhibiting the chymotrypsin activity of the
proteasome, accumulating misfolded proteins particularly in cells with high lev-
els of protein turnover and especially in immunoglobulin-producing plasma
cells. In myeloma, this will eventually lead to apoptosis of the malignant plasma
cells. Experimental data indicate that these drugs also are beneficial in auto-
immune disease by depleting activated T- and B-cells and by inhibition of type |
interferon production in monocytes and plasmacytoid dendritic cells. Because
of toxicity (especially peripheral neuropathy), and also the influence on long-
lived plasma cells responsible for normal antibodies such as vaccine-induced
antibodies, the drugs should preferably be given in a few (1-4) courses over
a limited period of time.

The principle of proteasome inhibition as treatment in some established
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autoantibody-mediated diseases refractory to other treatments, due to antibody
production from mature plasma cells, has been demonstrated in small patient
series afflicted with other autoimmune diseases. In patients with N-Methyl-D-
Aspartate (NMDA) receptor antibody-mediated encephalitis refractory to other
treatments (first and second line therapy with steroids, intravenous immuno-
globulins, plasma exchange, cyclophosphamide, Rituximab) Bortezomib
Intravenous infusions were followed by clinical improvement and reduction of
pathologic autoantibodies.

As recruitment of plasmablasts in patients with systemic lupus erythema-
tosus (SLE) after bortezomib is rapid and thus allows autoantibody production
to be resumed, in an embodiment of the present invention, the proteasome in-
hibitor treatment is combined with a targeted therapy toward plasmablasts,
specifically CD20 antibodies like Rituximab, given at time intervals short
enough to attenuate plasma cell recruitment. Thus, the combined targeting of
plasma cells and B-cells is emerging as a promising treatment principle in auto-
immune diseases. In animal models, Bortezomib plus B-cell depletion resulted
in sustained plasma cell depletion and amelioration of lupus nephritis in mice.
A protocol for a planned clinical trial of bortezomib treatment in some estab-
lished autoimmune diseases has been published.

An alternative approach for plasma cell depletion is to target the mature
plasma cells directly, including memory cells, with antibodies directed toward
epitopes on their surface. Such epitopes are not necessarily specific for plasma
cells and must be used with care. A commercially available drug directed at
CD38 (Daratumumab) is used for treatment of myeloma, because the myeloma
cells typically have high densities of CD38 antigen. The drug will however also
target other immune cells, such as activated T- and B-cells as well as myeloid-
derived suppressor cells. The attenuation of this suppression may induce T-cell
activity after the use of Daratumumab. Thus, even though targeting the plasma
cells, Daratumumab may induce recruitment of other B-cells and therefore giv-
en alone may not achieve the goal of effective and long-lasting suppression of
long-lived plasma cells. Therefore combining a CD38-directed antibody like
Daratumumab with maintenance Rituximab or another CD20-directed antibody,

is a therapeutic choice.
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Also other monoclonal antibodies directed to relatively selective plasma
cell antigens, like anti-CD319 (Elotuzumab) could be used in combination with
the B-cell depleting agent, like an anti-CD20 monoclonal antibody.

In an embodiment of the present invention, the plasma cells are CD20
negative plasma cells, namely, terminally differentiated plasma cells.

An embodiment of the present invention, a combination of at least two in-
hibitory or cytotoxic agent against plasma cells may be provided.

The route of administration of inhibitory or cytotoxic agent against plasma
cells depends on the formulation used. That is inhibitory or cytotoxic agents
against plasma cells may be administered in form of capsules or other suitable
forms, like tablets.

The schedule for proteasome inhibition would depend on the drug. For
bortezomib, usually either iv or sc injections of days 1, 4, 8 and 11 in one cycle,
with a new cycle after 3-4 weeks.

In addition, the inhibitory or cytotoxic agent against plasma cells may be in
a form of a compound of immediate relief or in a form of a delayed or sustained
thereof. Furthermore, if applicable, the inhibitory or cytotoxic agent against
plasma cells may be provided in powder formed for oral use.

For example, inhibitory or cytotoxic agent against plasma cells is adapted
for systemic administration, for example via the enteral or parenteral route. In
another embodiment, the inhibitory or cytotoxic agent against plasma cells is
adapted for mucosal or local administration.

Moreover, in another embodiment, the inhibitory or cytotoxic agent against
plasma cells useful in the treatment of CFS is adapted for the administration to
a subject in a single therapeutically effective doses or multiple of
therapeutically effective doses thereof. The skilled person is well aware of the
effective dose to be administered. Typically, the daily doses is similar to the
daily doses administered in the treatment of other diseases treated with said
inhibitory or cytotoxic agent against plasma cells.

Typically, the inhibitory or cytotoxic agent against plasma cells useful in
the treatment of CFS is in a suitable pharmaceutical form, for example, in
combination with a pharmaceutically acceptable diluent, excipient or carrier.

The pharmaceutical composition may contain additional components including

CA 03149049 2022-2-22
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pharmaceutical additives, pH-stabilizer, etc.

That is, the present invention provides a pharmaceutical composition
comprising the inhibitory or cytotoxic agent against plasma cells as defined
herein and a pharmaceutically acceptable diluent, excipient or carrier useful in
the treatment of CFS.

The doses and administration are similar to the doses and administration
as described for the inhibitory or cytotoxic agent against plasma cells in
connection with other diseases and disorders. For example, the doses and
administration is initially 0.5 to 2 mg daily gradually increasing the same over
the first days. For example, after five days the doses is between 0.5 mg and 5
mg. The doses may be increased by 0.5 mg or 1 mg at intervals to a daily
dosage of 2 to 10 mg. The skilled artisan is well aware of suitable dosage. The
daily dosage may be taken once daily or several times daily, e.g. two times dai-
ly or three times daily. That is, the initial daily dosage is in the range of 0.5t0 3
mg active ingredient administered once or three times daily while increasing
the same over the treatment period. The typical maximum dosage is about 10
mg daily dosage, e.g9. 2.5 mg three times a day.

In an embodiment, the treatment and use is in a form that in a first treat-
ment regimen, the inhibitory or cytotoxic agent against plasma cells is adminis-
tered, e. g. as described above by administering cycles, for example, the active
agent is given in one to four courses or cycles over a predetermined period of
time.

Thereafter, the B-cell depleting agent is administered. The B-cell depleting
agent may be administered in courses or cycles as described above.

The skilled person is well aware of suitable courses and treatment regi-
mens accordingly.

That is, the dosis and administration are similar to dosis and administra-
tion of the compounds described for other diseases, disorders or conditions.

The administration is e.g. in form of tablets having a dosage of between
0.5 to 2.5 mg per tablet. Of course, the compound may be administered by
other ways, typically, administered systemically by known means.

As used herein, the term “comprising”, “comprises”’, “containing” or

“contains” includes the embodiments of “consiting of” or “consist”.
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In another embodiment of the present invention relates to a composition
containing a combination of an inhibitory or cytotoxic agent against plasma
cells as defined herein and a B-cell depleting agent or an inhibitor of B-cell ac-
tivation. Said composition is particularly useful as a pharmaceutical composi-
tion, e.g. for use in the treatment of chronic fatigue syndrome.

That is, it is preferred that the pharmaceutical composition is a composi-
tion containing a combination of an inhibitory or cytotoxic agent against plasma
cells and a B-cell depleting agent or an inhibitor of B-cell activation for use in
the treatment of chronic fatigue syndrome wherein the combination is adminis-
tered simultaneously, separately or sequentially.

In a preferred embodiment, the pharmaceutical composition is designed
to allow administration of the inhibitory or cytotoxic agent against plasma cells
in a pharmaceutically effective dosage over a time range of the first six weeks
of treatment, preferably over a time range of the first eight weeks of treatment,
like within three month or four months from the beginning of the treatment. Of
course, the treatment regimen depends on the drug administered as well as on
the way of administration. The skilled artisan is well aware of suitable dosages
and treatment regimen depending on the drug. For example, the same dosages
of the inhibitory or cytotoxic drugs may be administered as it is the case for
other types of diseases or disorders the same inhibitory or cytotoxic agent
against plasma cells are useful.

In addition, the pharmaceutical composition is designed that the B-cell
depleting agent or the inhibitor of B-cell activation is adapted for administration
1 or 2 in fusions twice within the first two weeks and, there after, administering
the B-cell depleting agent or the inhibitor of B-cell activation once every two,
three or four months for maintaining the beneficial effect.

As used herein, the term “B-cell depletion” or “B-cell depleting activity”
refers to the ability of the entity, either a chemical or biological entity, e.g. an
antibody, to reduce circulating B-cell levels in a subject. B-cell depletion may
be achieved e.g. by inducing cell death or reducing proliferation.

As used herein, the term “inhibition of B-cell activation” refers to the abil-
ity of the entity, either a chemical or biological entity, to reduce or fully inhibit

an activation of B-cells in a subject. The inhibition of B-cell activation can be
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determined by known means, e.g. by determining marker of B-cell activation.

The "CD20" antigen, or "CD20," is about 35-kDanon-glycosylated phos-
phoprotein found on the surface of greater than 90% of B cells from peripheral
blood or lymphoid organs in humans. CD20 is present on both normal B cells
as well as malignant B cells, but is not expressed on stem cells or plasma cells.
Other names for CD20 in the literature include "B-lymphocyte- restricted anti-
gen" and "Bp35". The CD20 antigen is described in Clark et al. Proc. Natl.
Acad. Sd. (USA) 82:1766 (1985), for example. The term CD20 includes the
equivalent molecules of other species than human. Recently, low level expres-
sion of CD20 on a subset of T-cells and NK-cells has been reported.

A "B-cell" is a lymphocyte that matures within the bone marrow, and in-
cludes a naive B cell, memory B cell, or effector B cell including plasmablasts
but not necessarily plasma cells.

In a broader sense, the present invention relates not only to the use of
antibodies or fragments thereof for the treatment of CFS, but to the use of an-
tagonists of the CD20 molecule in general having a B-cell depleting activity for
the treatment of CFS.

An "antagonist” or “B-cell depleting agent” which is used herein inter-
changeably is a molecule which, e. g. upon binding to a B cell surface marker,
like CD20 on B cells, destroys or depletes B cells in a mammal and/or inter-
feres with one or more B cell functions, e.g. by reducing or preventing a hu-
moral response elicited by the B cell. The antagonist or B-cell depleting agent
according to the present invention is able to deplete B cells (i.e. reduce circu-
lating B cell levels) in a mammal treated therewith. Such depletion may be
achieved via various mechanisms, such as antibody-dependent cell-mediated
cytotoxicity (ADCC) and/or complement dependent cytotoxicity (CDC), inhibi-
tion of B cell proliferation and/or induction of B cell death (e.g. via apoptosis).
Antagonists included within the scope of the present invention include antibod-
ies, synthetic or native sequence peptides and small molecule antagonists
which bind to the B cell surface marker, optionally conjugated with or fused to a
cytotoxic agent. A preferred antagonist is a CD20 antibody or CD20-binding
antibody fragment. Furthermore, small molecule antagonists are preferred, like

the known B-cell depleting agent Methotrexate.
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Insofar that other cells than B-cells express the CD20 antigen like a sub-
set of T-cells or NK-cells, these cells are also depleted with the B-cells deplet-
ing agent being an agent acting via CD20.

Antagonists which "induce apoptosis” are those which induce pro-
grammed cell death, e.g. of a B cell, as determined by standard apoptosis as-
says, such as binding of annexin V, fragmentation of DNA, cell shrinkage, dila-
tion of endoplasmic reticulum, cell fragmentation, and/or formation of mem-
brane vesicles (called apoptotic bodies).

The term "antibody™ herein is used in the broadest sense and specifically
covers monoclonal antibodies, polyclonal antibodies, multispecific antibodies
{e.g. bispecific antibodies) formed from at least two intact antibodies, as well as
chimeric antibodies, e.g. humanised antibodies and antibody fragments so long
as they exhibit the desired biological activity.

In a preferred embodiment, the antibody useful for the treatment of CFS
is a B-cell depleting CD20-binding antibody fragment.

"CD20-binding antibody fragments" comprise a portion of an intact anti-
body which comprises the antigen binding region thereof. Examples of antibody
fragments include Fab, Fab', F(ab')2, and Fv fragments; diabodies; linear anti-
bodies; single-chain antibody molecules; and multispecific antibodies formed
from antibody fragments. For the purposes herein, an "intact antibody” is one
comprising heavy and light variable domains as well as an Fc region.

Moreover, it is assumed that other B-cell depleting agents or an inhibitor
of B-cell activation, in particular, anti-CD22 antibodies, like Epratuzumab or
anti-CD19 humanized antibodies, like MDX-1342, can be used for the treat-
ment of CFS.

The terms "Rituximab" or "RITUXAN®" or "mabthera” herein refer to the
genetically engineered chimeric murine/human monoclonal antibody directed
against the CD20 antigen and designated "C2B8" in US Patent No. 5,736,137,
expressly incorporated herein by reference, including fragments thereof which
retain the ability to bind CD20. Purely for the purposes herein and unless indi-
cated otherwise, "humanized 2H7" refers to a humanized antibody that binds
human CD20, or an antigen-binding fragment thereof, wherein the antibody is

effective to deplete primate B cells in vivo.
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The expression "effective amount” of the B-cell depleting agent or antag-
onist, in particular of the anti-CD20 antibody or CD20-binding antibody frag-
ment thereof, refers to an amount of the B-cell depleting agent or antagonist
which is effective for treating CFS. For example, the anti-CD20 antibody for
the treatment of chronic fatigue syndrome/myalgic encephalomyelitis is admin-
istered in the range of 10 mg to 5000 mg per dosage. For example, the dosage
may be in the range of from 100 to 1000 mg/m?, in particular, 500 mg/m? as a
single infusion for Rituximab. Typically, the dosage for Methotrexate is in the
range of 5 mg to 30 mg per week.

In one preferred embodiment, the B-cell depleting agent or an inhibitor of
B-cell activation is a chemical entity, e.g. a small molecule. A variety of B-cell
depleting agents or an inhibitor of B-cell activation are known in the art for ex-
ample known B-cell depleting agents are BAFF-antagonists. Furthermore,
known B-cell depleting agents include antagonists of BR3, agonists of alpha-4-
integrins etc. For example, Methotrexate is an analogue of folic acid displaying
B-cell depleting activity. Other useful B-cell depleting agents are small modular
immunopharmaceuticals (SMIP) against CD20. For example, SMIP acting as B-
cell depleting agents are TRU-015 or SBI-087 of Trubion Pharmaceuticals. Al-
s0, SMIP can be single chain polypeptides, smaller than antibodies, having a
potent B-cell depletion activity or B-cell inhibitory activity.

In a preferred embodiment, a combination of an anti CD20 antibody and
representing a biological entity of a B-cell depleting agent and Methotrexate,
representing a chemical entity of a B-cell depleting agent, can be used for
treating chronic fatigue syndrome of myalgic encephalomyelitis. Administration
of these entities may be effected simultaneously, separately or sequentially.
For example, in a first regimen either the antibody or Methotrexate is adminis-
tered to the subject while in a second regimen the other agent is administered.

The composition comprising the B-cell depleting agent or an inhibitor of
B-cell activation, the antagonist, in particular, the anti CD20 antibody or the
CD20-binding antibody fragment thereof, will be formulated, dosed, and admin-
istered in a fashion consistent with good medical practice. Factors for consid-
eration in this context include the stage of the particular disease or disorder

being treated, the particular mammal being treated, the clinical condition of the
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individual subject, the site of delivery of the agent, the method of administra-
tion, the scheduling of administration, and other factors known to medical prac-
titioners. The effective amount of the B-cell depleting agent, like an antibody or
antibody fragment to be administered will be governed by such considerations.
As a general proposition, the effective amount of the antagonist administered
parenterally per dose will be in the range of about 20mg/m? to about
10,000mg/m? of subject body, by one or more dosages. Exemplary dosage reg-
imens for intact antibodies include 375 mg/m2 weekly x 4; 1000 mg x 2 (e.qg.
on days 1 and 15); or 1 gram x 3. The antibody for the administration to a sub-
ject in a single therapeutically effective dosage of said antibody is of 50 to
2000 mg/m? or multiple of therapeutically effective dosages of said antibody or
CD20-binding antibody fragment thereof of 50 to 2000 mg/m2. As noted above,
however, these suggested amounts of antibody are subject to a great deal of
therapeutic discretion. The key factor in selecting an appropriate dose and
scheduling is the result obtained, as indicated above. The B-cell depleting
agent antagonist, like the antibody, is administered by any suitable means, in-
cluding parenteral, topical, subcutaneous, intraperitoneal, intrapulmonary, in-
tranasal, and/or intralesional administration. Parenteral infusions include intra-
muscular, intravenous, intraarterial, intraperitoneal, or subcutaneous admin-
istration. Intrathecal administration is also contemplated. In addition, the B-cell
depleting agent antagonist, like the antibody may suitably be administered by
pulse infusion, e.g., with declining doses of the antagonist. Preferably the dos-
ing is given by intravenous injections.

In another embodiment, the combination is a combination of an inhibitory
or cytotoxic agent against plasma cells and a B-cell depleting agent or an inhib-
itor of B-cell activation wherein the said B-cell depleting agent is Methotrexate.

Furthermore, the combination may be in form of at least two different
components whereby each component may be separately administered. For
example, while one component of the combination according to the present in-
vention may be provided systemically, at least one other component may be
adapted for local administration or mucosal administration.
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Pharmaceutical Formulations

Therapeutic formulations of the inhibitory or cytotoxic agents against
plasma cells and, optionally, the B-cell depleting agents, like antibodies or oth-
er antagonists used in accordance with the present invention are prepared for
storage by mixing an antibody or a fragment thereof having the desired degree
of purity with optional pharmaceutically acceptable carriers, excipients or stabi-
lizers {Remington's Pharmaceutical Sciences 16th edition, Osol, A. Ed. (1980)),
in the form of lyophilized formulations or aqueous solutions. Acceptable carri-
ers, excipients, or stabilizers are nontoxic to recipients at the dosages and
concentrations employed, and include buffers such as phosphate, citrate, and
other organic acids; antioxidants including ascorbic acid and methionine; pre-
servatives (such as octadecyldimethylbenzyl ammonium chloride; hexametho-
nium chleoride; benzalkonium chloride, benzethonium chloride; phenaol, butyl or
benzyl alcohol; alkyl parabens such as methyl or propyl parabene; catechol;
resorcinol; cyclohexanol; 3-pentanol; and m-cresol);, low molecular weight (less
than about 10 residues) polypeptides; proteins, such as serum albumin, gela-
tine, or immunoglobulins; hydrophilic pelymers such as polyvinylpyrrolidone;
amino acids such as glycine, glutamine, asparagine, histidine, arginine, or ly-
sine; monosaccharides, disaccharides, and other carbohydrates including glu-
cose, mannose, or dextrins; chelating agents such as EDTA; sugars such as
sucrose, mannitol, trehalose or sorbitol; salt-forming counter-ions such as so-
dium; metal complexes (e.g. Zn-protein complexes); and/or non-ionic surfac-
tants such as TWEEN™, PLURONICS™ or polyethylene glycol (PEG).

Exemplary anti-CD20 antibody formulations which may form the bases of
the compositions according to the present invention are described in
WOQO98/56418, expressly incorporated herein by reference. This publication de-
scribes a liquid multidose formulation comprising 40 mg/mL Rituximab, 25 mM
acetate, 150 mM trehalose, 0.9% benzyl alcohol, 0.02% polysorbate 20 at pH
5.0 that has a minimum shelf life of two years storage at 2-8°C. Another anti-
CD20 formulation of interest comprises 10mg/mL Rituximab in 9.0 mg/mL sodi-
um chloride, 7.35 mg/mL sodium citrate dihydrate, 0.7mg/mL polysorbate 80,
and Sterile Water for injection, pH 6.5. Lyophilized formulations adapted for
subcutaneous administration are described in US Pat No. 6,267,958 (Andya et
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ah). Such lyophilized formulations may be reconstituted with a suitable diluent
to a high protein concentration and the reconstituted formulation may be ad-
ministered subcutaneously to the mammal to be treated herein. Crystalized
forms of the antibody or antagonist are also contemplated. See, for example,
US 2002/01367 19Al.

The active ingredients may also be entrapped in microcapsules pre-
pared, for example, by coacervation techniques or by interfacial polymerization,
for example, hydroxymethylcellulose or gelatine-microcapsules and poly-
(methylmethacylate) microcapsules, respectively, in colloidal drug delivery sys-
tems (for example, liposomes, albumin microspheres, microemulsions, nano-
particles and nanocapsules) or in macroemulsions. Such techniques are dis-
closed in Remington's Pharmaceutical Sciences 16th edition, Osol, A. Ed.
(1980). Sustained-release preparations may be prepared. Suitable examples of
sustained- release preparations include semipermeable matrices of solid hy-
drophobic polymers containing the antagonist, which matrices are in the form of
shaped articles, e.g. films, or microcapsules. Examples of sustained-release
matrices include polyesters, hydrogels (for example, poly(2-hydroxyethyl-
methacrylate), or poly(vinylalcohol)), polylactides (U.S. Pat. No. 3,773,919),
non-degradable ethylene- vinyl acetate, degradable lactic acid-glycolic acid co-
polymers such as the LUPRON DEPOT™ (injectable microspheres composed
of lactic acid-glycolic acid copolymer and leuprolide acetate), and poly-D-(-)-3-
hydiOxybutyric acid. The formulations to be used for in vivo administration must
be sterile. This is readily accomplished by filtration through sterile filtration
membranes.

Moreover, the present invention relates to a kit comprising
a) a first component which comprises an inhibitory or cytotoxic agent against
plasma cells as defined herein, and
b) a second component which comprises a B-cell depleting agent or an inhibitor
of B-cell activation as defined herein.

It is preferred, that this kit is for use in the treatment of CFS.

It is preferred that the method for treating CFS with the inhibitory or cyto-
toxic agent against plasma cells comprises the administration of a suboptimal

or low dosage at the beginning. In particular, the starting dosage may be re-
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duced to avoid any undesired side effects. Over the time, the dosage may be
increased to dosages as administered e.g. in angina pectoris.

Furthermore, the dosage may be an immediate release or sustained
dosage depending on the way of administration.

In an embodiment, first the proteasome inhibitor is administered for 2-3
cycles, and thereafter, preferably with a period of time of at least two weeks,
like four weeks or two months, the B-cell depleting agent is administered in four
courses (1, 2, 3 or 4 courses.

The administration may be systemically or locally via the enteral or par-
enteral way. For example, topical administration may be affected, e.g. by a
patch or pavement for sustained release alternatively, an inhibitory or cytotoxic
agent against plasma cells may be administered by way of inhalation or by oth-
er mucosal ways.

In a preferred embodiment, the method of treatment comprises admin-
istration of the inhibitory or cytotoxic agent against plasma cells in combination
with a B-cell depleting agent or an inhibitor of B-cell activation. That is, a com-
bined treatment with an inhibitory or cytotoxic agent against plasma cells and
the B-cell depleting agent or an inhibitor of B-cell activation as defined herein is
particularly preferred.

Both components may be administered simultaneously, separately or
sequentially to said subject suffering from CFS. For example, an inhibitory or
cytotoxic agent against plasma cells may be administered by inhalation while
the B-cell depleting agent or an inhibitor of B-cell activation is administered by
the way of infusion. Furthermore, while an inhibitory or cytotoxic agent against
plasma cells may be administered on a daily basis, the B-cell depleting agent
or an inhibitor of B-cell activation may be administered initially once a week
over two weeks and, thereafter, in a free determined time of schedule, e.g.
every second or every third month.

In particular, an inhibitory or cytotoxic agent against plasma cells may be
administered during the initial 4 to 12 weeks, like during the first 4 to 8 weeks
of treatment, e.g. the initial 4, 5, 6, 7, 8, 9, 10, 11, 12 weeks to allow immediate
or rapid relief of the symptoms of CFS while the administration at the B-cell de-

pleting agent or an inhibitor of B-cell activation as defined herein allows relief
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to the symptoms of the subject suffering from CFS over a long time period due
to the delayed effectiveness thereof.

In particular, embodiments of the present invention refer to administra-
tion of the inhibitory or cytotoxic agent against plasma cells during the initial 4
to12weeks ine.g. 1, 2, 3 or 4 courses. Treatment is continued with a period of
time with no administration of an active agent and continued with administra-
tion of the B-cell depleting agent, in particular, the anti-CD20 antibody or anti-
body fragments as defined herein for a period of time including one to one, two,
three or four courses of administration, as described above.

Examples
The invention will be described further by a way of examples. It is understood

that the examples illustrate the invention further without limiting the same.

Patient 1:

Patient 1 was a woman aged 37 years, who had ME/CFS for 22 years.
She participated in the first double-blind randomized trial using Rituximab ver-
sus placebo (two infusions two weeks apart, followed by observation), as de-
scribed herein. She had no improvement during that study, and after unblinding
of the trial she was shown to be allocated to the placebo group. She then later
participated in the open-label phase Il trial using Rituximab maintenance, as
described herein, and the experienced a long-standing and impressive clinical
response lasting for more than 3 years before gradual relapse. The patient was
then retreated with Rituximab, again with the same pattern and a long-lasting
clinical response for more than 3 years before again gradual relapse.

In September 2019 she had a mild-to-moderate ME/CFS severity but with
increasing symptoms, and it was decided to offer her the proteasome-inhibitor
bortezomib according to the present invention. She received Bortezomib subcu-
taneously says 1, 4, 11 and 15. In the first course she had 1,0 mg/m? (i.e. 70%
of the dose used in malignant plasma cell disease, multiple myeloma), with no
bortezomib-associated side effects except an exanthema around the injection
site, with some erythema and itching at the skin on the abdominal wall. She
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received the second course at approximately four weeks, with Bortezomib 1,3
mg/m? subcutaneously (100% dose) at days 1, 4, 8 and 11, with increasing lo-
cal reaction at the injection site and with some transient fatigue and pain in the
muscles as possible side effects. She therefore received the third course of
Bortezomib as an intravenous infusion with the same dose 1.3 mg/m?2, given at
days 1, 4, 8 and 11. After the third intravenous course she had a transient ex-
anthema along the vein on the arm in which she had received the infusion, in-
terpreted as an allergic reaction and we decided to stop further Bortezomib
treatment.

However, at week 10 from start of bortezomib treatment, she experi-
enced gradual improvement of all her ME/CFS symptoms, such as post-
exertional malaise (PEM), pain especially in muscles and joints, cognitive dis-
turbances and sleep problems. She had increasing energy, increased exertion
and was able to perform many new tasks. Knowing the disease from many
vears of experience, she was certain that the intervention had a positive effect
on the ME/CFS symptoms. The self-reported symptom improvement was sup-
ported by measured steps per 24 hours (Fitbit armband) and in the response
period we registered more than 10.000 steps per day.

The effect lasted for approximately ¥ weeks before she started experi-
encing gradual relapse of the ME/CFS symptoms. Therefore, she has received
Rituximab infusions 4 months apart, and is in stable and impressive clinical re-

S5poNnse Now.

Patient 2:

Patient 2 was a woman aged 46 years, who had ME/CFS of moderate-to-
severe disease severity, i.e. she was house-bound and in periods more or less
bedridden. She had previously participated in the open-label trial assessing
cyclophosphamide intravenous infusions in ME/CFS mentioned herein, and ex-
perienced a clinical response lasting for almost a year before gradual relapse.
She received the first course of Bortezomib subcutaneously at 1.0 mg/m? days
1, 4, 8 and 11, with a minimal skin reaction at the injection site and no other
side effects. She received the second and third courses at 1.3 mg/m? approxi-
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mately 4 weeks apart.

From 7 weeks after start of Bortezomib intervention, she experienced a
gradual and consistent improvement of all her ME/CS symptoms, with increas-
ing energy, less pain, less PEM, less dizziness and improved cognitive func-
tion. Her Fitbit armband verified her description of improvement, with increas-
ing steps per 24 hours from mean 1500-2000 before intervention to approxi-
mately 4000, up to 7000 on single days, after response. She received in total 6
courses of Bortezomib, but after the last course she noted discomfort in her
lower extremities at the legs and feet, and some constipation. She had a last-
ing response until 6 weeks after the last Bortezomib infusion, in total 16 weeks,
before gradual relapse. Therefore, she then received Rituximab infusions 4
months apart, and has now again an increasing degree of clinical response ap-

proximately 4 months after start of Rituximab infusions.
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Claims:

1.

CA 03149049 2022-2-22

A method for the treatment of myalgic encephalomyelitis (ME)/chronic fa-
tigue syndrome (CFS) comprising administering to a patient in need
thereof a therapeutically effective amount of an inhibitory or cytotoxic
agent against plasma cells to reduce antibody production.

The method according to claim 1 wherein the inhibitory agent or cytotoxic
agent against plasma cells to reduce antibody production is not an agent
being an antibody directed against CD20, like Rituximab.

The method for the treatment of ME/CFS according to claim 1 or 2 where-
in said inhibitory agent against plasma cells is an inhibitor of the pro-
teasome, like the immunoproteasome.

The method for the treatment of ME/CFS according to claim 3 wherein the
inhibitor of the proteasome is selected from the group of Bortezomib, Car-
filzomib, Ixazomib, Oprozomib, Delanzomib, Marizomib.

The method for the treatment of ME/CFS according to any one of the pre-
ceding claims wherein the cytotoxic agent against plasma cells is an anti-
body, like a monoclonal antibody, having cytotoxic activity against plasma

cells.

The method for the treatment of ME/CFS according to claim 5 wherein
said antibodies, like monoclonal antibodies including humanized monoclo-

nal antibodies, are antibodies directed against CD38 and/or CD319.

The method for the treatment of ME/CFS according to claim 6 wherein the
CD38 monoclonal antibody is Daratumumab, Isatuximab, MOR202, TAK-
072 or wherein the monoclonal antibody directed against CD319
(SLAMF7) is Elotuzumab.
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8.

10.

11.

12.

13.
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The method for the treatment of ME/CFS according to any one of the pre-
ceding claims wherein said agents are adapted for systemic administra-

tion.

The method for the treatment of ME/CFS according to any one of the pre-
ceding claims wherein said compounds are adapted for administration to a
subject in single therapeutically effective daily doses thereof or multiple of
therapeutically effective daily doses.

The method for the treatment of ME/CFS according to any one of the pre-
ceding claims wherein said compounds are administered in a pharmaceu-

tically effective dosage systemically.

The method according to any one of the preceeding claims wherein the
plasma cells are CD20 negative plasma cells not including plasmablasts,
in particular, terminally differentiated plasma cells not expressing CD20.

The method for the treatment of ME/CFS according to any one of the pre-
ceding claims where the inhibitory or cytotoxic agents against plasma cells
are employed in combination with a B-cell depleting agent, or an inhibitor

of B-cell activation.

The method for the treatment of ME/CFS according to claim 12 wherein
the B-cell depleting agent is a B-cell depleting anti-CD20 antibody or
CD20 binding antibody fragment thereof, preferably, a monoclonal anti-
body or a CD20 binding antibody fragment thereof, like a humanized anti-
body or antibody fragment thereof, or wherein the B-cell depleting agent is
a cytotoxic drug like cyclophosphamide, or wherein the inhibitor of B-cell
activation is a Bruton Tyrosine Kinase (BTK) inhibitor, or wherein the in-
hibitor of B-cell activation is an anti B-cell activating factor (anti-BAFF) an-
tibody.
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14.

15.

16.

17.

18.
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The method for the treatment of ME/CFS according to any one of claims
12 or 13 wherein the B-cell depleting agent is adapted for administration

of one or two infusions twice within two weeks.

The method for the treatment of ME/CFS according to any one of claims
12 to 14 wherein the inhibition or cytotoxic agents against plasma cells
and the B-cell depleting agent are administered simultaneously, separate-
ly or sequentially to a subject suffering from chronic fatigue syndrome.

The method for the treatment of ME/CFS according to any one of claims
12 t0 15 wherein the inhibitory or cytostatic agent against plasma cells is
administered subcutaneously, intravenously or orally, and the CD20 B-cell
depleting agent or inhibitor of B-cell activation is administered subcutane-

ously, intravenously or orally.

The method for the treatment of ME/CFS according to any one of claims
12 to 16 wherein the B-cell depleting anti-CD20 antibody is selected from
Rituximab, Ocrelizumab, Obinutuzumab, Veltuzumab, Ofatumumab, or
wherein the inhibitor of B-cell activation is selected from Bruton Tyrosine
Kinase (BTK) inhibitors such as Ibrutininb, Evobrutinib, or AVL-292, GDC-
0834, ONO-WG-307, Dasatinib, or wherein the inhibitor of B-cell activation
is selected from anti B-cell activating factor (anti-BAFF) antibodies such
as Belimumab or Tabalumab, or wherein the inhibitor of B-cell activation is

selected from cytotoxic drugs like Cyclophosphamide.

The method according to any one of claims 12 to 17 wherein the inhibitory
or cytotoxic agent against plasma cells is administered first in a first
treatment regimen and, after a period of time without treatment will the in-
hibitory or cytotoxic agent against plasma cells, the B-cell depleting agent,
in particular, an anti-CD20 antibody or CD20 binding antibody fragment is
administered for a further period of time.
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19.

20.

21.

22.

23.

24.
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The method according to claim 18 wherein the first therapy regimen with
administering the inhibitory or cytotoxic agent against plasma cells com-
prises at least two courses of treatment with the inhibitory or cytotoxic
agent against plasma cells and, thereafter, with a period of time with no
treatment regimen, administering at least two courses of anti-CD20 anti-
body or CD20 binding antibody fragment thereof.

An inhibitory or cytotoxic agent against plasma cells as defined in any one

of claims 1 to 8 for use in the treatment of chronic fatigue syndrome.

A composition containing a combination of i) an inhibitory or cytotoxic
agent against plasma cells and ii) a B-cell depleting agent, in particular, a
B-cell depleting anti-CD20 antibody, or an inhibitor of B-cell activation
such as a Bruton Tyrosine Kinase (BTK) inhibitor, or an inhibitor of B-cell
activation such as an anti-BAFF antibody, or an inhibitor of B-cell prolifer-
ation such as a cytotoxic drug like Cyclophosphamide.

The composition according to claim 21 for use in the treatment of ME /
CFS.

The composition for use according to claim 22 wherein the inhibitory or
cytotoxic agent against plasma cells is administered in a first step and the
B-cell depleting agent is administered thereafter in a second step.

The composition for use according to any one of claims 22 to 23 wherein
the inhibitory or cytotoxic agent against plasma cells is an inhibitor of the
proteasome, in particular, Bbortezomib, and the B-cell depleting agent is a
B-cell depleting anti-CD20 antibody, in particular, Rituximab, Ocrelizumab,

Obinutuzumab, Veltuzumab, Ofatumumab.
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