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METHOD FOR TREATING CANCER BASED ON LEVEL OF A NUCLEOSIDE
TRANSPORTER

RELATED APPLICATIONS

[0001] This application claims priority from U.S. Provisional Patent Application No.
61/848,780, filed January 11, 2013, U.S. Provisional Patent Application No. 61/752,397, filed
January 14, 2013, and U.S. Patent Application No. 13/794,486, filed March 11, 2013, the

contents of which are incorporated herein by reference in their entirety.

TECHNICAL FIELD

[0002] The present invention relates to methods and compositions for determining
responsiveness and/or likelithood of successtul treatment comprising administering compositions

comprising nanoparticles that comprise taxane (e.g., paclitaxel) and an albumin.

BACKGROUND

[0003] Pancreatic cancer has one of the highest mortality rates among all cancers and 1s
expected to cause an estimated 37,390 deaths in the United States in 2012. See Cancer Facts and
Figures, American Cancer Society (2012). For all stages of pancreatic cancer combined, the 1-
and S-year relative survival rates are 26% and 6%, respectively. This high mortality rate from
pancreatic cancer 1s, at least in part, due to the high incidence of metastatic disease at the time of
diagnosis. As a result, treatment options for pancreatic cancer are very limited.

[0004] The standard first-line treatment for treating pancreatic cancer 1s gemcitabine (e.g.,
GEMZAR®), which was approved by the Food and Drug Administration (“FDA”) in 1996. In a
clinical study with 126 patients with locally advanced pancreatic cancer (63 treated with
gemcitabine), gemcitabine was shown to be superior to S-fluororuracil (5-FU) in terms of
median overall survival (5.7 months for gemcitabine versus 4.2 months for 5-FU), median time
to disease progression (2.1 months for gemcitabine versus 0.9 months for 5-FU), and clinical
benefit responses. However, although gemcitabine has become a standard palliative therapy for
treating pancreatic cancer since 1its approval 1n 1996, there has been little improvement in
pancreatic cancer treatment.

[0005] The gemcitabine/erlotinib combination improved the median overall survival (6.4

months versus 6.0 months) and median progression free survival (3.8 months versus 3.5 months)

over gemcitabine monotherapy. See Moore et al., J. Clin. Oncol. 25:1960-1966 (2007). Based
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on this very modest improvement in overall survival and progression free survival (0.4 and 0.3
months, respectively), the FDA approved the gemcitabine/erlotinib combination in 2005.
Despite its approval, the gemcitabine/erlotinib combination has not been widely used as a
standard of care for treating pancreatic cancer because of side effects associated with the
gemcitabine/erlotinib combination and the minimal improvement on survival over gemcitabine
monotherapy. See Nieto et al., The Oncologist, 13:562-576 (2008).

[0006] Albumin-based nanoparticle compositions have been developed as a drug delivery
system for delivering substantially water insoluble drugs such as a taxanes. See, for example,
U.S. Pat. Nos. 5,916,596; 6,506,405; 6,749,868, and 6,537,579, 7,820,788, and 7,923,536.
Abraxane®, an albumin stabilized nanoparticle formulation of paclitaxel, was approved in the
United States 1n 2005 and subsequently 1n various other countries for treating metastatic breast
cancer. It was recently approved for treating non-small cell lung cancer in the United States, and
has also shown therapeutic efficacy in various clinical trials for treating difficult-to-treat cancers
such as pancreatic cancer and melanoma.

[0007] Albumin-based paclitaxel nanoparticle compositions (e.g., Abraxane®) in combination
with gemcitabine was found to be well tolerated 1in advanced pancreatic cancer in a Phase I/11

study and showed evidence of antitumor activity. See, for example, US Patent App.; No.

2006/0263434; Maitra et al., Mol. Cancer Ther. 8(12 Suppl): C246 (2009); Loehr et al., J. of
Clinical Oncology 27 (15S) (May 20 Supplement) :200, Abstract No. 4526 (2009); Von Hoff et
al., J. of Clinical Oncology 27(15S)(May 20 Supplement), Abstract No. 4525 (2009); and Kim et
al., Proc. Amer. Assoc. Cancer Res., 46, Abstract No. 1440 (2005).

[0008] Nucleoside transporter hENT1 has been studied as a marker for treating pancreatic
cancer with gemcitabine, but the results are inconsistent. Spratlin et al., Cancers 2010, 2, 2044-
2054; Santini et al., Current Cancer Drug Targets, 2011, 11, 123-129; Kawada et al. J.
Hepatobiliary Pancreat. Sci., 2012, 19:17-722; Morinaga et al., Ann. Surg. Oncol., 2012, 19,
S5558-5564.

[0009] The disclosures of all publications, patents, patent applications and published patent

applications referred to herein are hereby incorporated herein by reference in their entirety.

BRIEF SUMMARY OF THE INVENTION

[0010] The present application provides a method of treating cancer in an individual (such as a

human individual) comprising administering (such as intravenously administering) to the
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individual a) an effective amount of a composition comprising nanoparticles comprising a
taxane (such as paclitaxel) and an albumin (such as human albumin or human serum albumin),
wherein the individual has a high level of a nucleoside transporter (such as hENT1). In some
embodiments, there 1s provided a method of treating cancer in an individual (such as human
individual) comprising administering (such as intravenously administering) to the individual a)
an effective amount of a composition comprising nanoparticles comprising a taxane (such as
paclitaxel) and an albumin (such as human albumin or human serum albumin), wherein the level
of a nucleoside transporter (such as hENT1) 1s used as a basis for selecting the individual for
treatment. In some embodiments, the individual 1s selected for treatment 1f the individual has a
high level of the nucleoside transporter. In some embodiments, the individual 1s selected for
treatment if the individual has a low level of the nucleoside transporter. In some embodiments,
the level of the nucleoside transporter 1s determined by immunohistochemistry method. In some
embodiments, the level of the nucleoside transporter 1s based on protein expression level. In
some embodiments, the level of the nucleoside transporter 1s based on mRNA level.

[0011] In some embodiments according to any of the embodiments above, the method further
comprises administering to the individual an effective amount of a nucleoside analog (such as
gemcitabine). In some embodiments, the composition comprising nanoparticles comprising a
taxane and albumin and the nucleoside analog are administered sequentially. In some
embodiments, the composition comprising nanoparticles comprising a taxane and albumin and
the nucleoside analog are administered simultaneously.

[0012] In some embodiments according to any of the embodiments above, the nanoparticles in
the composition comprises the taxane coated with the albumin. In some embodiments, the
nanoparticles 1in the composition have an average diameter of no greater than about 200 nm. In
some embodiments, the composition 1s Nab-paclitaxel (Abraxane®).

[0013] In some embodiments according to any of the embodiments above, the method further
comprises determining the level of the nucleoside transporter prior to administering to the
individual an effective amount of the composition comprising nanoparticles comprising a taxane
and an albumin. In some embodiments, the method comprises determining the protein
expression level of the nucleoside transporter (such as hENT1) in the individual. In some
embodiments, the method tfurther comprises comparing the level of the nucleoside transporter
with a control. In some embodiments, the level of the nucleoside transporter is classified as

high, medium, and low according to an H-Score.
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[0014] In another aspect, there 1s provided a kit comprising 1) a composition comprising
nanoparticles comprising a taxane (such as paclitaxel) and an albumin, and 2) an agent for
determining the level of a nucleoside transporter (such as hENT1). In some embodiments, the
agent for determining the level of the nucleoside transporter 1s an antibody recognizing the
nucleoside transporter.

[0015] Also provided are compositions (such as pharmaceutical compositions), medicine, kits,
and unit dosages useful for methods described herein.

[0016] These and other aspects and advantages of the present invention will become apparent
from the subsequent detailed description and the appended claims. It 1s to be understood that
one, some, or all of the properties of the various embodiments described herein may be

combined to form other embodiments of the present invention.

DETAILED DESCRIPTION OF THE INVENTION
[0017] The present invention provides methods of treating cancer with an albumin-based
taxane nanoparticle composition based on the level of a nucleoside transporter. The level of a
nucleoside transporter 1s used as a basis for selecting patients for treatment, thus providing a
tailored approach to cancer treatment. Such tailored approach increases the likelithood of success
(and thus increases confidence) with cancer treatment, and avoids the unnecessary cost incurred
in treating individuals who are not likely not responsive to the treatment.
[0018] In one aspect, there 1s provided a method of treating cancer in an individual having a
high level of a nucleoside transporter by administering to the individual an effective amount of a
composition comprising nanoparticles comprising a taxane (such as paclitaxel) and albumin, and
in some embodiments, further administering an effective amount of a nucleoside analog (such as
gemcitabine).
[0019] In another aspect, there is provided a method of treating cancer in an individual having
a low level of a nucleoside transporter by administering to the individual an effective amount of
a composition comprising nanoparticles comprising a taxane (such as paclitaxel) and albumin,
and 1n some embodiments, further administering an effective amount of a nucleoside analog
(such as gemcitabine).
[0020] In another aspect, there 1s provided a method of treating cancer in an individual by
administering to the individual an effective amount of a composition comprising nanoparticles

comprising a taxane (such as paclitaxel) and albumin, and 1in some embodiments, further
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administering an effective amount of a nucleoside analog (such as gemcitabine), wherein the
individual 1s selected for treatment based on the level of a nucleoside transporter (such as
hENT1).

[0021] In another aspect, there 1s provided a method of selecting (including identifying) an
individual for treating with a composition comprising nanoparticles comprising a taxane (such as
paclitaxel) and albumin, and 1n some embodiments, an effective amount of a nucleoside analog
(such as gemcitabine), wherein the method comprises determining the level of a nucleoside
transporter (such as hENTI1).

[0022] The level of a nucleoside transporter can also be useful for determining any one or
more of the following: (a) probable or likely suitability of an individual to initially receive
treatment(s); (b) probable or likely unsuitability of an individual to initially receive treatment(s);
(c) responsiveness to treatment; (d) probable or likely suitability of an individual to continue to
receive treatment(s); (e) probable or likely unsuitability of an individual to continue to receive
treatment(s); (f) adjusting dosage; (g) predicting likelihood of clinical benefits. The present
application encompasses any of these methods.

[0023] Also provided are compositions (such as pharmaceutical compositions), medicine, kits,

and unit dosages useful tor the methods described herein.

Definitions

[0024] As used herein, “treatment” or “treating” 1s an approach for obtaining beneficial or
desired results including clinical results. For purposes of this invention, beneficial or desired
clinical results include, but are not limited to, one or more of the following: alleviating one or
more symptoms resulting from the disease, diminishing the extent of the disease, stabilizing the
disease (e.g., preventing or delaying the worsening of the disease), preventing or delaying the
spread (e.g., metastasis) of the disease, preventing or delaying the recurrence of the disease,
delay or slowing the progression of the disease, ameliorating the disease state, providing a
remission (partial or total) of the disease, decreasing the dose of one or more other medications
required to treat the disease, delaying the progression of the disease, increasing the quality of
life, and/or prolonging survival. Also encompassed by “treatment”™ 1s a reduction of pathological
consequence of cancer. The methods of the invention contemplate any one or more of these

aspects of treatment.
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[0025] The term ““individual” refers to a mammal and includes, but 1s not limited to, human,
bovine, horse, teline, canine, rodent, or primate. In some embodiments, the individual 1s a
human.

[0026] As used herein, an “at risk™ individual 1s an individual who is at risk of developing
cancer. An individual “at risk” may or may not have detectable disease, and may or may not
have displayed detectable disease prior to the treatment methods described herein. “*At risk™
denotes that an individual has one or more so-called risk factors, which are measurable
parameters that correlate with development of cancer. An individual having one or more of these
risk factors has a higher probability of developing cancer than an individual without these risk
factor(s).

[0027] ““Adjuvant setting” refers to a clinical setting in which an individual has had a history
of cancer, and generally (but not necessarily) been responsive to therapy, which includes, but 1s
not limited to, surgery (e.g., surgery resection), radiotherapy, and chemotherapy. However,
because of their history of cancer, these individuals are considered at risk of development of the
disease. Treatment or administration in the ““adjuvant setting” refers to a subsequent mode of
treatment. The degree of risk (e.g., when an individual 1n the adjuvant setting 1s considered as
“high risk” or “low risk™) depends upon several factors, most usually the extent of disease when
first treated.

[0028] ““Neoadjuvant setting” refers to a clinical setting in which the method is carried out
before the primary/definitive therapy.

[0029] As used herein, “delaying” the development of cancer means to defer, hinder, slow,
retard, stabilize, and/or postpone development of the disease. This delay can be of varying
lengths of time, depending on the history of the disease and/or individual being treated. As 1s
evident to one skilled in the art, a sufficient or significant delay can, 1n effect, encompass
prevention, in that the individual does not develop the disease. A method that “delays”
development of cancer 1s a method that reduces probability of disease development 1in a given
time frame and/or reduces the extent of the disease in a given time frame, when compared to not
using the method. Such comparisons are typically based on clinical studies, using a statistically
significant number of subjects. Cancer development can be detectable using standard methods,
including, but not limited to, computerized axial tomography (CAT Scan), Magnetic Resonance

Imaging (MRI), abdominal ultrasound, clotting tests, arteriography, or biopsy. Development
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may also refer to cancer progression that may be initially undetectable and includes occurrence,
recurrence, and onset.

[0030] As used herein, by “combination therapy’ 1s meant that a first agent be administered in
conjunction with another agent. “In conjunction with” refers to administration of one treatment
modality 1n addition to another treatment modality, such as administration of a nanoparticle
composition described herein 1n addition to administration of the other agent to the same
individual. As such, “in conjunction with” refers to administration of one treatment modality
betore, during, or after delivery of the other treatment modality to the individual. Such
combinations are considered to be part of a single treatment regimen or regime.

[0031] The term “effective amount™ used herein refers to an amount of a compound or
composition sufficient to treat a specified disorder, condition or disease such as ameliorate,
palliate, lessen, and/or delay one or more of its symptoms. In reference to cancer, an effective
amount comprises an amount sufficient to cause a tumor to shrink and/or to decrease the growth
rate of the tumor (such as to suppress tumor growth) or to prevent or delay other unwanted cell
proliferation. In some embodiments, an effective amount 1s an amount sufficient to delay
development. In some embodiments, an effective amount 1s an amount sufficient to prevent or
delay recurrence. An effective amount can be administered in one or more administrations. The
effective amount of the drug or composition may: (1) reduce the number of cancer cells; (11)
reduce tumor size; (111) inhibit, retard, slow to some extent and preferably stop cancer cell
infiltration into peripheral organs; (1v) inhibit (i.e., slow to some extent and preferably stop)
tumor metastasis; (v) inhibit tumor growth; (v1) prevent or delay occurrence and/or recurrence of
tumor; and/or (vi1) relieve to some extent one or more of the symptoms associated with the
cancer.

[0032] The term “simultaneous administration,” as used herein, means that a first therapy and
second therapy in a combination therapy are administered with a time separation of no more than
about 15 minutes, such as no more than about any of 10, 5, or 1 minutes. When the first and
second therapies are administered simultaneously, the first and second therapies may be
contained 1n the same composition (e.g., a composition comprising both a first and second
therapy) or 1n separate compositions (e.g., a first therapy in one composition and a second
therapy 1s contained in another composition).

[0033] As used herein, the term “sequential administration” means that the first therapy and

second therapy in a combination therapy are administered with a time separation of more than
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about 15 minutes, such as more than about any of 20, 30, 40, 50, 60, or more minutes. Either the
first therapy or the second therapy may be administered first. The first and second therapies are
contained 1n separate compositions, which may be contained in the same or different packages or
kits.

[0034] As used herein, the term “concurrent administration’” means that the administration of
the first therapy and that of a second therapy in a combination therapy overlap with each other.
[0035] As used herein, by “pharmaceutically acceptable” or “pharmacologically compatible™
1s meant a material that 1s not biologically or otherwise undesirable, e.g., the material may be
incorporated into a pharmaceutical composition administered to an individual without causing
any significant undesirable biological effects or interacting in a deleterious manner with any of
the other components of the composition in which it 1s contained. Pharmaceutically acceptable
carriers or excipients have preferably met the required standards of toxicological and
manufacturing testing and/or are included on the Inactive Ingredient Guide prepared by the U.S.
Food and Drug administration.

[0036] An “adverse event” or “AE” as used herein refers to any untoward medical occurrence
in an individual receiving a marketed pharmaceutical product or in an individual who 1s
participating on a clinical trial who 1s receiving an investigational or non-investigational
pharmaceutical agent. The AE does not necessarily have a causal relationship with the
individual’s treatment. Therefore, an AE can be any unfavorable and unintended sign, symptom,
or disease temporally associated with the use of a medicinal product, whether or not considered
to be related to the medicinal product. An AE includes, but 1s not limited to: an exacerbation of a
pre-existing illness; an increase 1n frequency or intensity of a pre-existing episodic event or
condition; a condition detected or diagnosed after study drug administration even though it may
have been present prior to the start of the study; and continuously persistent disease or symptoms
that were present at baseline and worsen following the start of the study. An AE generally does
not include: medical or surgical procedures (e.g., surgery, endoscopy, tooth extraction, or
transfusion); however, the condition that leads to the procedure 1s an adverse event; pre-existing
diseases, conditions, or laboratory abnormalities present or detected at the start of the study that
do not worsen; hospitalizations or procedures that are done for elective purposes not related to
an untoward medical occurrence (e.g., hospitalizations for cosmetic or elective surgery or

social/convenience admissions); the disease being studied or signs/symptoms associated with the
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disease unless more severe than expected for the individual's condition; and overdose of study
drug without any clinical signs or symptoms.

[0037] A “‘serious adverse event” or (SAE) as used herein refers to any untoward medical
occurrence at any dose including, but not limited to, that: a) is fatal; b) 1s life-threatening
(defined as an immediate risk of death from the event as 1t occurred); c¢) results in persistent or
significant disability or incapacity; d) requires in-patient hospitalization or prolongs an existing
hospitalization (exception: Hospitalization for elective treatment of a pre-existing condition that
did not worsen during the study 1s not considered an adverse event. Complications that occur
during hospitalization are AEs and if a complication prolongs hospitalization, then the event 1s
serious); €) 1s a congenital anomaly/birth defect in the offspring of an individual who received
medication; or ) conditions not included 1n the above definitions that may jeopardize the
individual or may require intervention to prevent one of the outcomes listed above unless clearly
related to the individual’s underlying disease. ““Lack of efficacy” (progressive disease) 1s not
considered an AE or SAE. The signs and symptoms or clinical sequelae resulting from lack of
efficacy should be reported it they fulfill the AE or SAE definitions.

[0038] The following definitions may be used to evaluate response based on target lesions:
“complete response” or ““CR” refers to disappearance of all target lesions; “partial response” or
“PR” refers to at least a 30% decrease 1n the sum of the longest diameters (SLD) of target
lesions, taking as reference the baseline SLD; ““stable disease” or “SD” refers to neither
sufficient shrinkage of target lesions to qualify for PR, nor sufficient increase to qualify for PD.,
taking as reference the nadir SLLD since the treatment started; and “progressive disease” or “PD”
refers to at least a 20% increase in the SLD of target lesions, taking as reference the nadir SLD
recorded since the treatment started, or, the presence of one or more new lesions.

[0039] The following definitions of response assessments may be used to evaluate a non-target
lesion: “complete response” or “CR” reters to disappearance of all non-target lesions; ““stable
disease” or “SD” refers to the persistence of one or more non-target lesions not qualifying for
CR or PD; and “progressive disease” or “PD” refers to the “‘unequivocal progression™ of existing
non-target lesion(s) or appearance of one or more new lesion(s) 1s considered progressive
disease (if PD for the subject 1s to be assessed for a time point based solely on the progression of
non-target lesion(s), then additional criteria are required to be fulfilled.

[0040] "Progression free survival” (PFS) indicates the length of time during and after

treatment that the cancer does not grow. Progression-free survival includes the amount of time
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individuals have experienced a complete response or a partial response, as well as the amount of
time 1ndividuals have experienced stable disease.

[0041] A "complete response” (CR) to a therapy defines individuals with evaluable but non-
measurable disease, whose tumor and all evidence of disease had disappeared.

[0042] A "partial response” (PR) to a therapy defines individuals with anything less than
complete response were simply categorized as demonstrating partial response.

[0043] "Stable disease” (SD) indicates that the individual is stable.

[0044] "Correlate” or "correlating” 1s meant comparing, in any way, the performance and/or
results of a first analysis or protocol with the performance and/or results of a second analysis or
protocol. For example one may use the results of a first analysis or protocol to determine
whether a second analysis or protocol should be performed. With respect to the embodiment of
gene expression analysis or protocol, one may use the results of the gene expression analysis or
protocol to determine whether a specific therapeutic regimen should be performed.

[0045] "Predicting” or "prediction” 1s used herein to refer to the likelihood that an individual 1s
likely to respond either tavorably or unfavorably to a treatment regimen.

[0046] As used herein, "at the time of starting treatment” or "baseline" refers to the time
period at or prior to the first exposure to the treatment.

[0047] A method of "aiding assessment” as used herein refers to methods that assist in making
a clinical determination and may or may not be conclusive with respect to the assessment.
[0048] "Likely to respond” or "responsiveness” as used herein refers to any kind of
improvement or positive response either clinical or non-clinical selected from, but not limited to,
measurable reduction in tumor size or evidence of disease or disease progression, complete
response, partial response, stable disease, increase or elongation of progression free survival, or
increase or elongation of overall survival.

[0049] As used herein, "sample" refers to a composition which contains a molecule which 1s to
be characterized and/or i1dentified, for example, based on physical, biochemical, chemical,
physiological, and/or genetic characteristics.

[0050] "Cells," as used herein, i1s understood to refer not only to the particular subject cell, but
to the progeny or potential progeny of such a cell. Because certain modifications may occur in
succeeding generations due to either mutation or environmental influences, such progeny may
not, 1n fact, be identical to the parent cell, but are still included within the scope of the term as

used herein.
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[0051] Level of a nucleoside transporter measured “before or upon initiation of treatment™ 1s
level of a nucleoside transporter measured 1n an individual before the individual receives the
first administration of a treatment modality described herein.

[0052] An individual who “may be suitable”, which includes an individual who 1s “suitable”
for treatment(s) described herein, 1s an individual who 1s more likely than not to benefit from
administration of said treatments. Conversely, an individual who “may not be suitable” or “may
be unsuitable”, which includes an individual who 1s ““unsuitable™ for treatment(s) described
herein, 1s an individual who 1s more likely than not to fail to benefit from administration of said
treatments.

[0053] It is understood that aspect and embodiments of the invention described herein include
“consisting” and/or “consisting essentially of” aspects and embodiments.

[0054] Reference to "about” a value or parameter herein includes (and describes) variations
that are directed to that value or parameter per se. For example, description referring to "about
X" 1ncludes description of "X".

[0055] As used herein and in the appended claims, the singular forms "a,” "or," and "the"
include plural referents unless the context clearly dictates otherwise.
[0056] As 1s apparent to one skilled 1n the art, an individual assessed, selected for, and/or

recelving treatment 1s an individual in need of such activities.

Methods of Treating Cancer

[0057] The present invention in one embodiment provides a method of treating cancer (such as
pancreatic cancer) in an individual by administering to the individual an effective amount of a
composition comprising nanoparticles comprising a taxane (such as paclitaxel) and albumin
(such as human albumin, for example human serum albumin), wherein the individual 1s selected
for treatment based on the level of a nucleoside transporter (such as hENT1). In some
embodiments, there 1s provided a method of treating cancer (such as pancreatic cancer) in an
individual by administering to the individual 1) an effective amount of a composition comprising
nanoparticles comprising a taxane (such as paclitaxel) and albumin (such as human albumin, for
example human serum albumin), and 11) an effective amount of a nucleoside analog (such as
gemcitabine), wherein the individual 1s selected for treatment based on the level of a nucleoside
transporter (such as hENT1). In some embodiments, there 1s provided a method of treating

cancer (such as pancreatic cancer) 1n an individual comprising administering to the individual (1)
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an effective amount of a composition comprising nanoparticles comprising paclitaxel coated
with albumin (including nanoparticles having an average diameter of no greater than about 200
nm); and (11) an effective amount of a nucleoside analog (such as gemcitabine), wherein the
individual 1s selected for treatment based on the level of a nucleoside transporter (such as
hENT1). In some embodiments, there 1s provided a method of treating cancer (such as
pancreatic cancer) in a human individual comprising administering to the individual (1) an
effective amount of Nab-paclitaxel (for example about 5 mg/ml Nab-paclitaxel); and (11) an
effective amount of gemcitabine, wherein the individual 1s selected for treatment based on the
level of a nucleoside transporter (such as hENT1). In some embodiments, the individual having
a high level of the nucleoside transporter 1s selected for treatment. In some embodiments, the
individual having a low level of the nucleoside transporter 1s selected for treatment. In some
embodiments, the level of the nucleoside transporter 1s determined based on protein expression
level. In some embodiments, the level of the nucleoside transporter 1s determined based on
mRNA level. In some embodiments, the level of the nucleoside transporter 1s determined by an
immunohistochemistry assay. In some embodiments, the level 1s determined (e.g., high or low)
by comparing to a control (such as any of the controls described herein). In some embodiments,
the level 1s determined (e.g., high or low) based on a scoring system, such as the H-score system
described herein.

[0058] In one embodiment provides a method of treating cancer (such as pancreatic cancer) in
an individual by administering to the individual an effective amount of a composition
comprising nanoparticles comprising a taxane (such as paclitaxel) and albumin (such as human
albumin, for example human serum albumin), wherein the individual is selected for treatment
based on a high level of a nucleoside transporter (such as hENT1) (for example a high level as
compared to a control sample). In some embodiments, there 1s provided a method of treating
cancer (such as pancreatic cancer) 1n an individual by administering to the individual 1) an
effective amount of a composition comprising nanoparticles comprising a taxane (such as
paclitaxel) and albumin (such as human albumin, for example human serum albumin), and 11) an
effective amount of a nucleoside analog (such as gemcitabine), wherein the individual 1s selected
for treatment based on a high level of a nucleoside transporter (such as hENT1) (for example a
high level as compared to a control sample). In some embodiments, there 1s provided a method
of treating cancer (such as pancreatic cancer) 1n an individual comprising administering to the

individual (1) an effective amount of a composition comprising nanoparticles comprising
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paclitaxel coated with albumin (including nanoparticles having an average diameter of no
greater than about 200 nm); and (11) an effective amount of a nucleoside analog (such as
gemcitabine), wherein the individual 1s selected for treatment based a high level of a nucleoside
transporter (such as hENT1) (for example a high level as compared to a control sample). In
some embodiments, there 1s provided a method of treating cancer (such as pancreatic cancer) in
a human individual comprising administering to the individual (1) an effective amount of Nab-
paclitaxel (for example about 5 mg/ml Nab-paclitaxel); and (11) an effective amount of
gemcitabine, wherein the individual 1s selected for treatment based on the level of a nucleoside
transporter (such as hENT 1)(for example a high level as compared to a control sample). In some
embodiments, the level of the nucleoside transporter 1s determined based on protein expression
level. In some embodiments, the level of the nucleoside transporter 1s determined based on
mRNA level. In some embodiments, the level of the nucleoside transporter 1s determined by an
immunohistochemistry assay. In some embodiments, the level 1s determined (e.g., high or low)
by comparing to a control (such as any of the controls described herein). In some embodiments,
the level 1s determined (e.g., high or low) based on a scoring system, such as the H-score system
described herein.

[0059] As used herein, "based upon” or “based on” include assessing, determining, or
measuring the individual’s characteristics as described herein (and preferably selecting an
individual suitable for receiving treatment). When a nucleoside transporter 1s used as a basis for
selection, assessing (or aiding 1n assessing), measuring, or determining method of treatment as
described herein, the nucleoside transporter 1s measured before and/or during treatment, and the
values obtained are used by a clinician in assessing any of the following: (a) probable or likely
suitability of an individual to initially receive treatment(s); (b) probable or likely unsuitability of
an 1individual to 1nitially receive treatment(s); (c) responsiveness to treatment; (d) probable or
likely suitability of an individual to continue to receive treatment(s); (e) probable or likely
unsuitability of an individual to continue to receive treatment(s); (f) adjusting dosage; or (g)
predicting likelihood of clinical benefits.

[0060] The present invention in one embodiment provides a method of treating cancer (such as
pancreatic cancer) in an individual by administering to the individual an effective amount of a
composition comprising nanoparticles comprising a taxane (such as paclitaxel) and albumin,
wherein the individual has a high level of a nucleoside transporter (such as hENT1). In some

embodiments, there 1s provided a method of treating cancer (such as pancreatic cancer) in an
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individual by administering to the individual 1) an effective amount of a composition comprising
nanoparticles comprising a taxane (such as paclitaxel) and albumin, and 11) an effective amount
of a nucleoside analog (such as gemcitabine), wherein the individual has a high level of a
nucleoside transporter (such as hENT1) (for example a high level as compared to a control
sample). In some embodiments, there 1s provided a method of treating cancer (such as
pancreatic cancer) in an individual comprising administering to the individual (1) an effective
amount of a composition comprising nanoparticles comprising paclitaxel coated with albumin
(including nanoparticles having an average diameter of no greater than about 200 nm); and (11)
an effective amount of a nucleoside analog (such as gemcitabine), wherein the individual has a
high level of a nucleoside transporter (such as hENT1) (for example a high level as compared to
a control sample). In some embodiments, there 1s provided a method of treating cancer (such as
pancreatic cancer) in a human individual comprising administering to the individual (1) an
effective amount of Nab-paclitaxel (for example about 5 mg/ml Nab-paclitaxel); and (1) an
effective amount of gemcitabine, wherein the individual has a high level of a nucleoside
transporter (such as hENT 1)(for example a high level as compared to a control sample). In some
embodiments, the level of the nucleoside transporter 1s determined based on protein expression
level. In some embodiments, the level of the nucleoside transporter 1s determined based on
mRNA level. In some embodiments, the expression of the nucleoside transporter 1s determined
by an immunohistochemistry assay. In some embodiments, the level 1s determined to be high by
comparing to a control (such as any of the controls described herein). In some embodiments, the
level 1s determined to be high based on a scoring system, such as the H-score system described
herein.

[0061] The present invention in one embodiment provides a method of treating cancer (such as
pancreatic cancer) in an individual by administering to the individual an effective amount of a
composition comprising nanoparticles comprising a taxane (such as paclitaxel) and albumin,
wherein the individual has a low level of a nucleoside transporter (such as hENT1). In some
embodiments, there 1s provided a method of treating cancer (such as pancreatic cancer) in an
individual by administering to the individual 1) an effective amount of a composition comprising
nanoparticles comprising a taxane (such as paclitaxel) and albumin, and 11) an effective amount
of a nucleoside analog (such as gemcitabine), wherein the individual has a low level of a
nucleoside transporter (such as hENT1) (for example a low level as compared to a control

sample). In some embodiments, there 1s provided a method of treating cancer (such as
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pancreatic cancer) in an individual comprising administering to the individual (1) an effective
amount of a composition comprising nanoparticles comprising paclitaxel coated with albumin
(including nanoparticles having an average diameter of no greater than about 200 nm); and (11)
an effective amount of a nucleoside analog (such as gemcitabine), wherein the individual has a
low level of a nucleoside transporter (such as hENT1) (for example a low level as compared to a
control sample). In some embodiments, there 1s provided a method of treating cancer (such as
pancreatic cancer) 1n a human individual comprising administering to the individual (1) an
effective amount of Nab-paclitaxel (for example about 5 mg/ml Nab-paclitaxel); and (11) an
effective amount of gemcitabine, wherein the individual has a low level of a nucleoside
transporter (such as hENT1) (for example a low level as compared to a control sample). In some
embodiments, the level of the nucleoside transporter 1s determined based on protein expression
level. In some embodiments, the level of the nucleoside transporter 1s determined based on
mRNA level. In some embodiments, the level of the nucleoside transporter 1s determined by an
immunohistochemistry assay. In some embodiments, the level 1s determined to be low by
comparing to a control (such as any of the controls described herein). In some embodiments, the
level 1s determined to be low based on a scoring system, such as the H-score system described
herein.

[0062] In some embodiments, there 1s provided a method of selecting (including identifying)
an 1individual having cancer (such as pancreatic cancer) for treating with a composition
comprising nanoparticles comprising a taxane (such as paclitaxel) and albumin, wherein the
method comprises determining the level of a nucleoside transporter (such as hENT1). In some
embodiments, there 1s provided a method of selecting (including identifying) an individual
having cancer (such as pancreatic cancer) for treating with 1) a composition comprising
nanoparticles comprising a taxane (such as paclitaxel) and albumin, and 11) an effective amount
of a nucleoside analog (such as gemcitabine), wherein the method comprises determining the
level of a nucleoside transporter (such as hENT1). In some embodiments, there 1s provided a
method of selecting (including i1dentifying) an individual having cancer (such as pancreatic
cancer) for treating with (1) an effective amount of a composition comprising nanoparticles
comprising paclitaxel coated with albumin (including nanoparticles having an average diameter
of no greater than about 200 nm); and (11) an effective amount of a nucleoside analog (such as
gemcitabine), wherein the method comprises determining the level of a nucleoside transporter

(such as hENT1). In some embodiments, there 1s provided a method of selecting (including
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identifying) an individual having cancer (such as pancreatic cancer) for treating with (1) an
effective amount of Nab-paclitaxel (for example about 5 mg/ml Nab-paclitaxel), and (i1) an
effective amount of gemcitabine, wherein the method comprises determining the level of a
nucleoside transporter (such as hENT1). In some embodiments, the individual having a high
level of the nucleoside transporter 1s selected for treatment. In some embodiments, the
individual having a low level of the nucleoside transporter 1s selected for treatment. In some
embodiments, the level of the nucleoside transporter 1s determined based on protein expression
level. In some embodiments, the level of the nucleoside transporter 1s determined based on
mRNA level. In some embodiments, the level of the nucleoside transporter 1s determined by an
immunohistochemistry assay. In some embodiments, the level 1s determined (e.g., high or low)
by comparing to a control (such as any of the controls described herein). In some embodiments,
the method further comprises comparing the level of the nucleoside transporter with a control.
In some embodiments, the level 1s determined (e.g., high or low) based on a scoring system,
such as the H-score system described herein.

[0063] In some embodiments, there 1s provided a method of selecting (including identifying)
an 1individual having cancer (such as pancreatic cancer) for treating with a composition
comprising nanoparticles comprising a taxane (such as paclitaxel) and albumin, wherein the
method comprises determining the level of a nucleoside transporter (such as hENT1), wherein
the individual 1s selected if the individual has a high level of a nucleoside transporter (such as
hENT1)(for example a high level as compared to a control sample). In some embodiments,
there 1s provided a method of selecting (including 1dentifying) an individual having cancer (such
as pancreatic cancer) for treating with 1) a composition comprising nanoparticles comprising a
taxane (such as paclitaxel) and albumin, and 11) an effective amount of a nucleoside analog (such
as gemcitabine), wherein the method comprises determining the level of a nucleoside transporter
(such as hENT1), wherein the individual 1s selected 1f the individual has a high level of a
nucleoside transporter (such as hENT1)(for example a high level as compared to a control
sample). In some embodiments, there 1s provided a method of selecting (including identifying)
an 1individual having cancer (such as pancreatic cancer) for treating with (1) an effective amount
of a composition comprising nanoparticles comprising paclitaxel coated with albumin (including
nanoparticles having an average diameter of no greater than about 200 nm); and (11) an effective
amount of a nucleoside analog (such as gemcitabine), wherein the method comprises

determining the level of a nucleoside transporter (such as hENT1), wherein the individual 1s
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selected 1f the individual has a high level of a nucleoside transporter (such as hENT1)(for
example a high level as compared to a control sample). In some embodiments, there 1s provided
a method of selecting (including identifying) an individual having cancer (such as pancreatic
cancer) for treating with (1) an effective amount of Nab-paclitaxel (for example about 5 mg/ml
Nab-paclitaxel), and (11) an effective amount of gemcitabine, wherein the method comprises
determining the level of a nucleoside transporter (such as hENT1, wherein the individual 1s
selected 1f the individual has a high level of a nucleoside transporter (such as hENT1)(for
example a high level as compared to a control sample). In some embodiments, the level of the
nucleoside transporter 1s determined based on protein expression level. In some embodiments,
the level of the nucleoside transporter 1s determined based on mRNA level. In some
embodiments, the level of the nucleoside transporter 1s determined by an immunohistochemistry
assay. In some embodiments, the level 1s determined (e.g., high or low) by comparing to a
control (such as any of the controls described herein). In some embodiments, the method turther
comprises comparing the level of the nucleoside transporter with a control. In some
embodiments, the level 1s determined (e.g., high or low) based on a scoring system, such as the
H-score system described herein.

[0064] In some embodiments, there 1s provided a method of selecting (including identifying)
an 1individual having cancer (such as pancreatic cancer) for treating with a composition
comprising nanoparticles comprising a taxane (such as paclitaxel) and albumin, wherein the
method comprises determining the level of a nucleoside transporter (such as hENT1), wherein
the individual 1s selected if the individual has a low level of a nucleoside transporter (such as
hENT1)(for example a low level as compared to a control sample). In some embodiments, there
1s provided a method of selecting (including identifying) an individual having cancer (such as
pancreatic cancer) for treating with 1) a composition comprising nanoparticles comprising a
taxane (such as paclitaxel) and albumin, and 11) an effective amount of a nucleoside analog (such
as gemcitabine), wherein the method comprises determining the level of a nucleoside transporter
(such as hENT1), wherein the individual 1s selected 1f the individual has a low level of a
nucleoside transporter (such as hENT1)(for example a low level as compared to a control
sample). In some embodiments, there 1s provided a method of selecting (including identifying)
an 1individual having cancer (such as pancreatic cancer) for treating with (1) an effective amount
of a composition comprising nanoparticles comprising paclitaxel coated with albumin (including

nanoparticles having an average diameter of no greater than about 200 nm); and (1) an effective
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amount of a nucleoside analog (such as gemcitabine), wherein the method comprises
determining the level of a nucleoside transporter (such as hENT1), wherein the individual is
selected 1f the individual has a low level of a nucleoside transporter (such as hENT1)(for
example a low level as compared to a control sample). In some embodiments, there 1s provided a
method of selecting (including i1dentifying) an individual having cancer (such as pancreatic
cancer) for treating with (1) an effective amount of Nab-paclitaxel (for example about 5 mg/ml
Nab-paclitaxel), and (11) an effective amount of gemcitabine, wherein the method comprises
determining the level of a nucleoside transporter (such as hENT1, wherein the individual 1s
selected 1f the individual has a low level of a nucleoside transporter (such as hENT1)(for
example a low level as compared to a control sample). In some embodiments, the level of the
nucleoside transporter 1s determined based on protein expression level. In some embodiments,
the level of the nucleoside transporter 1s determined based on mRNA level. In some
embodiments, the level of the nucleoside transporter 1s determined by an immunohistochemistry
assay. In some embodiments, the level 1s determined (e.g., high or low) by comparing to a
control (such as any of the controls described herein). In some embodiments, the method turther
comprises comparing the level of the nucleoside transporter with a control. In some
embodiments, the level 1s determined (e.g., high or low) based on a scoring system, such as the
H-score system described herein.

[0065] In some embodiments, there 1s provided a method of treating cancer (such as
pancreatic cancer) in an individual comprising administering (for example intravenously) to the
individual (1) an effective amount of Nab-paclitaxel (for example about 5 mg/ml Nab-
paclitaxel); and (11) an effective amount of gemcitabine, wherein the individual 1s selected for
treatment based on a high hENT1 level (for example a high level as compared to a control
sample). In some embodiments, there 1s provided a method of treating pancreatic cancer (such
as metastatic pancreatic cancer) 1n an individual comprising: a) determining the hENT1 level of
the individual, and administering (for example intravenously) to the individual (1) an effective
amount of Nab-paclitaxel (for example about 5 mg/ml Nab-paclitaxel); and (11) an etfective
amount of gemcitabine, wherein the individual 1s selected for treatment if the individual has a
high level of hENT1 (for example a high level as compared to a control sample). In some
embodiments, there 1s provided a method of treating pancreatic cancer (such as metastatic
pancreatic cancer) in an individual comprising: a) selecting the individual for treatment based on

a high level of hENT 1n the individual (for example a high level as compared to a control
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sample); and b) administering (for example intravenously) to the individual (1) an effective
amount of Nab-paclitaxel (for example about 5 mg/ml Nab-paclitaxel); and (11) an etfective
amount of gemcitabine. In some embodiments, there 1s provided a method of treating pancreatic
cancer (such as metastatic pancreatic cancer) in an individual comprising: a) determining the
hENT1 level 1n the individual; b) selecting the individual for treatment based on a high level of
hENT1 1n the individual (for example a high level as compared to a control sample); and ¢)
administering (for example intravenously) to the individual (1) an effective amount of Nab-
paclitaxel (for example about 5 mg/ml Nab-paclitaxel); and (i1) an effective amount of
gemcitabine. In some embodiments, the level of the nucleoside transporter 1s determined based
on protein expression level. In some embodiments, the level of the nucleoside transporter 1s
determined based on mRNA level. In some embodiments, the level of the nucleoside transporter
1s determined by an immunohistochemistry assay. In some embodiments, the level is
determined (e.g., high or low) by comparing to a control (such as any of the controls described
herein). In some embodiments, the method further comprises comparing the level of the
nucleoside transporter with a control. In some embodiments, the level 1s determined (e.g., high
or low) based on a scoring system, such as the H-score system described herein. In some
embodiments, the method comprises intravenously administering to the individual (1) an
effective amount of Nab-paclitaxel (for example about 5 mg/ml Nab-paclitaxel); and (11) an
effective amount of gemcitabine, wherein the dose of paclitaxel in the nanoparticle composition
is about 50 mg/m” to about 150 mg/m” (including for example about 75, about 80, or about 100
mg/m°) on days 1, 8, and 15 of each 28 day cycle, and wherein the dose of gemcitabine is about
500 mg/m” to about 2000 mg/m~ (including for example about 600, about 800, or about 1000
mg/m”) on days 1, 8, and 15 of each 28 day cycle.

[0066] In some embodiments, there 1s provided a method of treating cancer (such as
pancreatic cancer) in an individual comprising administering (for example intravenously) to the
individual (1) an effective amount of Nab-paclitaxel (for example about 5 mg/ml Nab-
paclitaxel); and (11) an effective amount of gemcitabine, wherein the individual 1s selected for
treatment based on a low hENT1 level (for example a low level as compared to a control
sample). In some embodiments, there 1s provided a method of treating pancreatic cancer (such
as metastatic pancreatic cancer) 1n an individual comprising: a) determining the hENT1 level of
the individual, and administering (for example intravenously) to the individual (1) an effective

amount of Nab-paclitaxel (for example about 5 mg/ml Nab-paclitaxel); and (11) an effective
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amount of gemcitabine, wherein the individual 1s selected for treatment if the individual has a
low level of hENT1 (for example a low level as compared to a control sample). In some
embodiments, there 1s provided a method of treating pancreatic cancer (such as metastatic
pancreatic cancer) 1n an individual comprising: a) selecting the individual for treatment based on
a low level of hENT1 1n the individual (for example based on a low level as compared to a
control sample); and b) administering (for example intravenously) to the individual (1) an
effective amount of Nab-paclitaxel (for example about 5 mg/ml Nab-paclitaxel); and (11) an
effective amount of gemcitabine. In some embodiments, there 1s provided a method of treating
pancreatic cancer (such as metastatic pancreatic cancer) 1n an individual comprising: a)
determining the hENT1 level in the individual; b) selecting the individual for treatment based on
a low level of hENT 1n the individual (for example based on a low level as compared to a
control sample); and ¢) administering (for example intravenously) to the individual (1) an
effective amount of Nab-paclitaxel (for example about 5 mg/ml Nab-paclitaxel); and (1) an
effective amount of gemcitabine. In some embodiments, the level of the nucleoside transporter
1s determined based on protein expression level. In some embodiments, the level of the
nucleoside transporter 1s determined based on mRNA level. In some embodiments, the level ot
the nucleoside transporter 1s determined by an immunohistochemistry assay. In some
embodiments, the level 1s determined (e.g., high or low) by comparing to a control (such as any
of the controls described herein). In some embodiments, the method further comprises
comparing the level of the nucleoside transporter with a control. In some embodiments, the
level 1s determined (e.g., high or low) based on a scoring system, such as the H-score system
described herein. In some embodiments, the method comprises intravenously administering to
the individual (1) an effective amount of Nab-paclitaxel (for example about 5 mg/ml Nab-
paclitaxel); and (11) an effective amount of gemcitabine, wherein the dose of paclitaxel in the
nanoparticle composition is about 50 mg/m~ to about 150 mg/m” (including for example about
75, about 80, or about 100 mg/m2) on days 1, 8, and 15 of each 28 day cycle, and wherein the
dose of gemcitabine is about 500 mg/m” to about 2000 mg/m~ (including for example about 600,
about 800, or about 1000 mg/m~) on days 1, 8, and 15 of each 28 day cycle.

[0067] The level of a nucleoside transporter can also be useful for determining any of the
following: (a) probable or likely suitability of an individual to initially receive treatment(s); (b)
probable or likely unsuitability of an individual to initially receive treatment(s); (c¢)

responsiveness to treatment; (d) probable or likely suitability of an individual to continue to
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receive treatment(s); (e) probable or likely unsuitability of an individual to continue to receive
treatment(s); (f) adjusting dosage; (g) predicting likelihood of clinical benefits. In some
embodiments, the level of a nucleoside transporter can also be useful for aiding assessment 1n
any of the following: (a) probable or likely suitability of an individual to initially receive
treatment(s); (b) probable or likely unsuitability of an individual to initially receive treatment(s);
(c) responsiveness to treatment; (d) probable or likely suitability of an individual to continue to
recelve treatment(s); (e) probable or likely unsuitability of an individual to continue to receive
treatment(s); (f) adjusting dosage; (g) predicting likelihood of clinical benefits.

[0068] In some embodiments, there is provided a method of treating cancer in an individual
comprising administering to the individual a) an effective amount of a composition comprising
nanoparticles comprising a taxane (such as paclitaxel) and an albumin; and optionally b) an
effective amount of a nucleoside analog (such as gemcitabine), wherein treatment 1s based upon
the level (for example a high level) of a nucleoside transporter selected from the group
consisting of hENT1, hENT2, hENT3, hENT4, hCNT1, hCNT2, and hCNT3. In some
embodiments, the nucleoside transporter 1s hENT-1.

[0069] In some embodiments, there 1s provided a method of treating cancer comprising: (a)
selecting an individual having a high level of a nucleoside transporter; and (b) administering to
the selected individual 1) an effective amount of a composition comprising nanoparticles
comprising taxane and an albumin and optionally 11) an effective amount of a nucleoside analog
(such as gemcitabine). In some embodiments, there 1s provided a method of treating cancer
comprising: (a) determining the level of a nucleoside transporter in the individual; b) selecting
an 1individual having a high level of the nucleoside transporter; and ¢) administering to the
selected individual 1) an effective amount of a composition comprising nanoparticles comprising
taxane and an albumin and optionally 11) an effective amount of a nucleoside analog (such as
gemcitabine). In some embodiments, the nucleoside transporter 1s selected from the group
consisting of hENT1, hENT2, hENT3, hENT4, hCNT1, hCNT2, and hCNT3. In some
embodiments, the nucleoside transporter 1s hENT-1.

[0070] In some embodiments, there is provided a method of treating cancer comprising: (a)
selecting an individual having a low level of a nucleoside transporter; and (b) administering to
the selected individual 1) an effective amount of a composition comprising nanoparticles
comprising taxane and an albumin and optionally 11) an effective amount of a nucleoside analog

(such as gemcitabine). In some embodiments, there 1s provided a method of treating cancer
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comprising: (a) determining the level of a nucleoside transporter in the individual; b) selecting
an individual having a low level of the nucleoside transporter; and (c) administering to the
selected individual 1) an effective amount of a composition comprising nanoparticles comprising
taxane and an albumin and optionally 11) an effective amount of a nucleoside analog (such as
gemcitabine). In some embodiments, the nucleoside transporter 1s selected from the group
consisting of hENT1, hENT2, hENT3, hENT4, hCNT1, hCNT2, and hCNT3. In some
embodiments, the nucleoside transporter 1s hENT-1.

[0071] In some embodiments, a high level of the nucleoside transporter compared to a
reference indicates that a) the individual 1s more likely to respond to treatment or b) the
individual 1s selected for treatment. In some embodiments, a low level of the nucleoside
transporter compared to a reference indicates that a) the individual 1s less likely to respond to
treatment or b) the individual 1s not selected for treatment. Thus, 1n some embodiments, there 1s
provided a method of assessing whether an individual with cancer 1s more likely to respond or
less likely to respond to treatment, wherein the treatment comprises 1) an effective amount of a
composition comprising nanoparticles comprising a taxane and an albumin and 11) an effective
amount of a nucleoside analog, said method comprising assessing the expression of level of a
nucleoside transporter in the individual, wherein a high level of the nucleoside transporter
indicates that the individual 1s more likely to respond, and wherein a low level of the nucleoside
transporter indicates that the individual 1s less likely to respond to the treatment. In some
embodiments, the method further comprises administering to the individual 1) an effective
amount of a composition comprising nanoparticles comprising a taxane and an albumin, and/or
11) an effective amount of a nucleoside analog to the individual who 1s determined to be likely to
respond to the treatment. In some embodiments, the amount of the nucleoside analog is
determined based upon the level of the nucleoside transporter. In some embodiments, the
amount of the composition comprising nanoparticles comprising a taxane and an albumin 1s
determined based upon the level of the nucleoside transporter.

[0072] In some embodiments, a low level of the nucleoside transporter compared to a
reference indicate that a) the individual 1s more likely to respond to treatment or b) the
individual 1s selected for treatment. In some embodiments, a high level of the nucleoside
transporter compared to a reference indicates that a) the individual 1s less likely to respond to
treatment or b) the individual 1s not selected for treatment. Thus, 1n some embodiments, there 1s

provided a method of assessing whether an individual with cancer 1s more likely to respond or
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less likely to respond to treatment, wherein the treatment comprises 1) an effective amount of a
composition comprising nanoparticles comprising a taxane and an albumin and 11) an effective
amount of a nucleoside analog, said method comprising assessing the expression of level of a
nucleoside transporter 1n the individual, wherein a low level of the nucleoside transporter
indicates that the individual 1s more likely to respond, and wherein a high level of the nucleoside
transporter indicates that the individual 1s less likely to respond to the treatment. In some
embodiments, the method further comprises administering to the individual 1) an effective
amount of a composition comprising nanoparticles comprising a taxane and an albumin, and/or
11) an effective amount of a nucleoside analog to the individual who 1s determined to be likely to
respond to the treatment. In some embodiments, the amount of the nucleoside analog 1s
determined based upon the level of the nucleoside transporter. In some embodiments, the
amount of the composition comprising nanoparticles comprising a taxane and an albumin 1s
determined based upon the level of the nucleoside transporter.

[0073] The levels of a nucleoside transporter in an individual can be determined by analyzing
a sample from the individual. Suitable samples include, but are not limited to, tumor tissue,
normal tissue adjacent to the tumor, normal tissue distal to the tumor, or peripheral blood
lymphocytes. In some embodiments, the sample 1s a tumor tissue. In some embodiments, the
sample 1s a biopsy containing cancer cells, such as fine needle aspiration of cancer cells (e.g.,
pancreatic cancer cells) or laparoscopy obtained cancer cells (e.g., pancreatic cancer cells). In
some embodiments, the biopsied cells are centrifuged into a pellet, fixed, and embedded 1n
paraffin prior to the analysis. In some embodiments, the biopsied cells are flash frozen prior to
the analysis. In some embodiments, the biopsied cells are mixed with an antibody that
recognizes the nucleoside transporter.

[0074] In some embodiments, the sample comprises a circulating metastatic pancreatic cancer
cell. In some embodiments, the sample 1s obtained by sorting pancreatic circulating tumor cells
(CTCs) from blood. In a further embodiment, the CTCs have detached from a primary tumor
and circulate 1n a bodily fluid. In yet a turther embodiment, the CTCs have detached from a
primary tumor and circulate in the bloodstream. In a further embodiment, the CTCs are an
indication of metastasis.

[0075] In some embodiments of any of the methods, the treatment comprises administration of
the composition comprising nanoparticles comprising the taxane and the albumin over less than

about 50 minutes, such as less than about 40 minutes, less than about 30 minutes or about 30 to
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about 40 minutes. In some embodiments of any of the methods, the treatment comprises an
amount (dose) of the composition comprising nanoparticles comprising the taxane and the
albumin between about 50 mg/m~ and about 300 mg/m” (including for example about 50 mg/m”
to about 260 mg/m~, about 100 mg/m~ to about 150 mg/m”°, for example about 125 mg/m?). In
some embodiments, the amount (dose) of the composition comprising nanoparticles comprising
the taxane and the albumin is about 50 mg/m°, about 75 mg/m”°, or about 100 mg/m>, about 125
mg/m2, or about 150 mg/mz. In some embodiments of any of the methods, the treatment
comprises administration of the composition comprising nanoparticles comprising the taxane
and the albumin parenterally. In some embodiments of any of the methods, the treatment
comprises administration of the composition comprising nanoparticles comprising the taxane
and the albumin intravenously. In some embodiments of any of the methods, the treatment
comprises administration of the composition comprising nanoparticles comprising the taxane
and the albumin weekly or weekly, three out of four weeks. In some embodiments of any of the
methods, the treatment comprises administration of the composition comprising nanoparticles
comprising the taxane and the albumin without any steroid premedication and/or without G-CSF
prophylaxis. In some embodiments of any of the methods, the composition comprising
nanoparticles comprising a taxane and an albumin and the nucleoside analog are administered
sequentially.

[0076] In some embodiments of any of the methods, the treatment comprises an amount (dose)
of a nucleoside analog between about 500 mg/m” to about 2000 mg/m?, about 1000 mg/m” to
about 2000 mg/m”°, including for example about 600 mg/m”, about 800 mg/m”~, about 1000
mg/m”, about 1250 mg/m°, about 1500 mg/m°, about 1750 mg/m>, or about 2000 mg/m”. In
some embodiments of any of the methods, the treatment comprises administration of a
nucleoside analog intravenously. In some embodiments of any of the methods, the treatment
comprises administration of a nucleoside analog weekly or weekly, three out of four weeks.
[0077] In some embodiments, the individual is human. In some embodiments, the individual
1s a female. In some embodiments, the individual 1s a male. In some embodiments, the
individual 1s under about 65 years old. In some embodiments, the individual is at least about 65
years old, at least about 70 years old, or at least about 75 years old.

[0078] In some embodiments of any of the methods, the cancer 1s selected from the group

consisting of lung cancer, uterine cancer, kidney cancer, ovarian cancer, breast cancer,
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endometrial cancer, head & neck cancer, pancreatic cancer, and melanoma. In some
embodiments of any of the methods, the method 1s first-line therapy.

[0079] In some embodiments of any of the methods, the cancer 1s pancreatic cancer.
Pancreatic cancers that can be treated with methods described herein include, but are not limited
to, exocrine pancreatic cancers and endocrine pancreatic cancers. Exocrine pancreatic cancers
include, but are not limited to, adenocarcinomas, acinar cell carcinomas, adenosquamous
carcinomas, colloid carcinomas, undifferentiated carcinomas with osteoclast-like giant cells,
hepatoid carcinomas, intraductal papillary-mucinous neoplasms, mucinous cystic neoplasms,
pancreatoblastomas, serous cystadenomas, signet ring cell carcinomas, solid and pseuodpapillary
tumors, pancreatic ductal carcinomas, and undifferentiated carcinomas. In some embodiments,
the exocrine pancreatic cancer 1s pancreatic<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>