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killer (NK) cells were reduced from 1153 to 958 live events, only a non-significant 17% 

reduction. 

[008] Some studies have preconditioned patients with a chemotherapeutic agent, 

which was administered in combination with dexamethasone.  For instance, Shi et al (Br J 

Haematol. 2008 Dec;143(5):641-53.) preconditioned relapsed multiple myeloma patients 

with fludarabine (Flu, 25 mg/m2 

14 to 1.6 

mg/kg within 72 hours prior to administration of ACT.  Lymphodepletion was complete 

as shown in Figure 5 of Shi et al with absolute WBC reduced from 10.9e9/L to 0.7e9/L a 

94% reduction.  Shi et al did not suggest using higher dexamethasone doses.  Cell 

Therapy Catapult has preconditioned patients with fludarabine x 5 days 30mg/m2 

intravenous (i.v.) and methylprednisolone x 1 day 500 mg i.v. for their A Phase I/II Study 

of Gene-modified WT1 TCR Therapy in MDS & AML Patients 

(https://clinicaltrials.gov/ct2/show/NCT02550535).  This dose of methylprednisolone 

corresponds to a 100 mg dose of Dexamethasone which translates to about 1.4 mg/kg to 2 

mg/kg.  Additionally, both the Shi publication and the Cell Therapy Catapult trial 

preconditioned with repetitive doses of chemotherapy.  Furthermore, methylprednisolone 

increases Tregs, an undesireable response in the cancer patient where Tregs limit T cell 

tumor killing (Braitch Acta Neurol Scand. 2009 Apr; 119(4): 239 245; Mathian PLoS 

One. 2015; 10(12): e0143689). 

[009] Because of the toxicities associated with chemotherapy or radiation and the 

contribution of the cytotoxic preconditioning to neuroedema and cytokine release 

syndrome after ACT, there is a need to develop safer and less cytotoxic methods to 

precondition patients to allow cellular immunotherapies to remain in the circulation or at 

the site of injection for extended periods of time. 

Summary  

[0010] The present inventors have shown the spleen accumulation of cellular 

immunotherapies to be a specific binding event, in contrast to the prior belief, discussed 

above, that spleen accumulation was due non-selective sequestration.  The present 

inventors believe that prior art chemotherapy- and radiatiotherapy-based methods non-

selectively destroy the cellularity of the spleen, to keep the administered cellular 
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performing the ACT by administering therapeutic cells to the patient.   
[0015a] In one aspect, the present disclosure refers to use of a non-toxic lymphodepleting agent 
(NTLA) in the manufacture of a medicament for use in a method of enhancing adoptive cellular 
therapy (ACT) in a human patient with a cancer, autoimmune or infectious disease, wherein the 
NTLA is dexamethasone or another glucocorticoid, wherein the dexamethasone is to be 
administered to the patient at a human equivalent dose (HED) of at least 3 mg/kg or another 
glucocorticoid is to be administered to the patient at an equivalent dose, wherein the method does 
not include the administration of a chemotherapeutic agent for a duration of 1 day or more; 
wherein the ACT comprises either a cell used to enhance the immune system in treating the 
cancer, autoimmune or infectious disease in said patient or a cell derived from an immune lineage 
which directly treats said cancer, autoimmune or infectious disease. 
[0015b] In another aspect, the present disclosure refers to use of a non-toxic lymphodepleting 
agent (NTLA) in the manufacture of a medicament for use in a method of performing adoptive 
cellular therapy (ACT) in a human patient with a cancer, autoimmune or infectious disease, 
wherein the NTLA is dexamethasone or another glucocorticoid formulated to be administered to 
the patient according to any one of the preceding uses, and the ACT comprises cells used to 
enhance the immune system in treating the cancer, autoimmune or infectious disease in said 
patient or cells derived from an immune lineage which directly treats said cancer, autoimmune or 
infectious disease formulated to be administered to the patient. 
[0015c] In some examples, the NTLA is a steroid.  The steroid may be a glucocorticoid.  In some 
examples, the steroid is selected from the group consisting of dexamethasone, dexamethasone 
base, prednisone, methylprednisolone, and dexamethasone analogues.  In other examples, the 
NTLA is a selected from the group consisting of tacrolimus and cyclosporine. 
[0016] In some examples, the dose of the NTLA achieves at least 60% CD3+ 
lymphodepletion.  Preferably, the dose achieves at least 70%, at least 80% or at least 90% 
lymphodepletion.  In preferred examples, the ACT involves administration of either a cell used to 
enhance the immune system in treating a disease in said patient or a cell derived from an immune 
lineage which directly treats said disease. 
[0017] In examples in which the NTLA is dexamethasone, the dexamethasone may be 
administered at a dose of at least about 3 mg/kg, at least about 4 mg/kg, at least about 5 mg/kg, at 
least about 6 mg/kg, at least about 7 mg/kg, at least about 8 mg/kg, at least about 9 mg/kg, at least 
about 10 mg/kg, at least about 11 mg/kg, at least about 12 mg/kg, at least about 13 mg/kg, at least 
about 14 mg/kg, at least about 15 mg/kg, at least about 16 mg/kg, at least about 17 mg/kg, at least 
about 18 mg/kg, at least about 19 mg/kg, at least about 20 mg/kg, at least about 21 mg/kg, at least 
about 22 mg/kg, at least about 23 mg/kg, at least about 24 mg/kg, at least about 25 mg/kg, or at 
least about 26 mg/kg.  The NTLA dexamethasone dose may be chosen from a range delimited by 
dexamethasone dosage values as disclosed herein, e.g. in the present paragraph.  For instance the 
NTLA dexamethasone may be expressed as being administered at a dose chosen from a range of 
between about 9 mg/kg to about 12 mg/kg.  In some examples, the dexamethasone may be 
administered at a dose of up to about 26 mg/kg.  
[0018] Preferably, the NTLA is administered before ACT commences.  The NTLA may be 
administered at least 12 hours before ACT commences.  The NTLA may be administered at one 
or more time points between about 72 to about 12 hours prior to commencement of ACT. 
[0019] In a fourth example, this disclosure provides a method of ameliorating the 
binding and accumulation of a cellular immunotherapy in secondary lymphatic binding sites 
comprising: identifying a patient suffering from cancer; administering to said patient a 
cellular immunotherapy comprising either a cell used to enhance the immune system in 
treating said cancer or a cell derived from an immune lineage which directly treats said 
cancer; and administering a non-toxic lymphodepleting agent (NTLA), which  
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[0059] Agents which lymphodeplete and ablate the secondary lymphatic binding 

sites where cellular immunotherapies bind and accumulate but are not cytotoxic 

preconditioning agents are considered non-toxic lymphodepleting agents (NTLA). 

[0060] NTLAs that reduce cellular immunotherapies binding to the spleen and other 

lymphatics and lymphodeplete thus augment the numbers of cellular immunotherapy cells 

at the site of injection or in the circulation that can thus find and participate in killing 

cancer or tumor cells or autoimmune causing cells or infectious agents.  Therapeutic 

agents which have this affect via a biologic mechanism of action, rather than a cytotoxic 

mechanism of action, are considered NTLAs. 

[0061] NTLAs that inhibit the binding of cellular immunotherapies to lymphoid 

tissues, particularly to the germinal centers of lymphoid tissues and cause 

lymphodepletion via a biologic mechanism of action, which are not cytotoxic 

preconditioning agents, non-exclusively  relates to immunesuppressants, particularly 

agents that contain dexamethasone, glucocorticoid-receptor modulating agents, 

antagonists to CD40L or CD40, or antagonists to CD26.  Thus, some of the NTLAs used 

in this invention may be termed NTLA immunosuppressants.  NTLAs that inhibit the 

binding of cellular immunotherapies to lymphoid tissues, particularly to the germinal 

centers of lymphoid tissues and cause lymphodepletion via a biologic mechanism of 

action, which are not cytotoxic preconditioning agents, also non-exclusively relates to 

steroids, glucocorticoids including but not limited to; dexamethasone, prednisone, 

methylprednisolone, beclomethasone, betamethasone, budesonide, cortisone, 

hydrocortisone, prednisolone, mometasone furoate, Triamcinolone Acetonide and 

methylprednisolone, and agents that enhance the expression of or activate CCR7, an agent 

that inhibits the binding of CD40L to CD40 (for example antagonistic antibodies to CD40 

or to CD40L), antagonists or inhibitors of signaling lymphocyte activation molecule-

associated protein, and antagonists or inhibitors of the following list: Interleukin 1, 

interleukin 2, Interleukin 4, interleukin 5, interleukin 6, Interleukin 12, Interleukin 13, 

interleukin 21, Interleukin 23, IgE, Vascular Adhesion Protein (VAP), Vascular 

Endothelial Growth Factor (VEGF), BAFF (BLyS),  complement, CD2, CD23, CD25a, 

CD40, CD154 (CD40L), CD62L,  CD147, LFA1, (CD11a), CD18,  Adenosine 

deaminase, tumor necrosis factor (TNF). 

[0062] In administering a glucocorticoid  or glucocorticoid receptor modulating 

therapeutic NTLA agent that inhibits the binding of cellular immunotherapies to 

lymphatic tissues and causes lymphodepletion it is preferred to administer the therapeutic 
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JA, Blood 2013 121: 1501-9), typically with the use of prednisone between 0.5 and 1 

mg/kg, which would be an equivalent 0.1-0.2 mg/kg dexamethasone dose. High dose 

methylprednisolone (HDMP) used for refractory CLL, in contrast, does not appear to 

induce lymphocytosis at the methylprednisolone equivalent to the 0.5-1.0 mg/kg dose at 

which prednisone did.  Lymphotoxic high-dose steroids are typically considered to be 

approximately 100 mg daily of prednisone equivalent, which would be a dexamethasone 

equivalent dose of 16 mg which is approximately 0.23 to 0.32 mg/kg, and which we have 

demonstrated is not an NTLA dose.  NTLA Dexamethasone does not reduce germinal 

centers in mice until an HED of 3 mg/kg is administered.  Prednisone does not 

significantly impact spleen weights or germinal centers until used at doses in mice over 

2.5 mg/kg po daily for 13 weeks (Yan SX1,  Acta Pharmacol Sin. 2015 Nov;36(11):1367-

76.), a human dose which would have unacceptable mineralocorticoid activity as a dose 

of 30 mgs per day (~0.48 - 0.72 mg/kg)  is considered a high dose in human lupus 

patients.  

[00101] (BL) treatment with standard chemotherapy 

regimens such as COPADM, prednisone is included in various cycles typically at 60 

mg/m2, which converts to 1.62 mg/kg prednisone and an equivalent 0.3 mg/kg 

dexamethasone dose, which is not an NTLA dose.  Dexamethasone is also used clinically 

for the treatment of B-cell cancers, typically in an oral four-five day 40 mg daily regimen 

or 6 mg/m2 for 5 days.  In some indications such as ALL, dexamethasone is given daily 

for weeks and can be associated with osteonecrosis, particularly in adolescent boys.  Risk 

of osteonecrosis can be substantially eliminated by alternate week dosing of 

dexamethasone and may be particularly present in ALL because of the asparaginase 

regimen that is part of the treatment for ALL  (Chang BY, Blood 2013 122 : 2412-24). 

[00102] BL is an aggressive B-cell lymphoma found in germinal centers of the spleen 

and secondary lymphatics.  Epstein-Barr virus (EBV) infection is found in nearly all 

African BL patients, and chronic malaria is believed to reduce resistance to EBV, 

allowing it to take hold. The disease characteristically involves the jaw or other facial 

bone, distal ileum, cecum, ovaries, kidney, or breast.  Additionally, BL strike 

immunocompromised people, such as those with HIV. 

[00103] BL is classified into three main clinical variants: Endemic, Sporadic, and the 

Immunodeficiency-associated variants, with the Endemic variant (also called the "African 

variant") most commonly occurring in children living in malaria endemic regions of the 

world. 
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