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METHODS FOR INCREASING BLOOD PLASMA 2-DEOXYURIDINE (dUrd) AND
FTHYMIDYLATE SYNTHASE INHIBITION
The instant application claims prionty to U. §. Provisional Application Serial
No. 62/458 868 filed February 14, 2017, which ts incorporated herein by reference in 1ts

entirety.

FIELD OF THE INVENTION
The present invention relates to the {reatment of solid tumors in humans such as
cancer, which involves the admunistration of {6R{-5,10-methyiene tetrahydrofolate (6R-

MTHF) in S-fluorouracil (5-FU) based chemotherapy.

BACKGROUND OF THE INVENTION

S-Fluorouracit (5-FU) was first introduced in 1957 and rematns a mamnstay in
treatment of solid tumors including colorectal cancer (CRC). 5-FU exerts cytotoxic activity
primarily through mhibition of thymidylate synthase (T'S) and to some extent also through
incorporation of metabolites into RNA. (Ford ef al. (2002} Clinical Cancer Research 20072,
8¢i): 103-109). The overall response rate of 5-FU alone 1s quite himited (10-15 %) and
modulation strategies have been developed to increase the anticancer activity of 5-FU.
(Johnston ef al. Anticancer Drugs 2001, 12: 639-646). One of the most widely used
strategies involves the co-administration of the folate S-tormyl tetrahydrotolate (tolinic acid
or leukovorin or LV) with 5-FU. (Romanwni ef al. (1991) Cancer Kes., 51: 789-793:
Keyomarsi ef gl (1988} ./ Biol Chem., 263: 14402-14409}). LV stabilizes the ternary
complex that inhibits thymidylate synthase (TS}, an enzyvme necessary for DNA synthesis.
{(Longley ef a/. (2003} Nat. Hev. Cancer, 3{53.330-8). By adding LV to 5-FU the overal

response rates increased to over 20%. {({d)).

A reduced folate, fotrexorin calcium (CoFactor®} ((df)-3,10,-methvlenepterovi-
monogiutamate calcium salt, or {6E.51-3,10-methvienc-THFE Ca salt). also known as racemic
methvlene THE, has been suggested as an altemative to LV based on the assumption that direct
admuustration of the reduced folate methvieneTHE 1n place of LY mught otfer significant advantages
with respect to clinical activity. CoFactor® 1s a 1:1 nuxture of the two diastercoisomers (Odin, E..
Carisson, ., Frosing, R, Gustavsson, B, Spears, C.P., Larsson, P.A., 1998, Chenucal stability and
human plasma pharmacokinetics of reduced folates. Cancer Invest. 16, 447-455). As the [6R|-isomer

1s the directly active co-substrate of TS, it was anticipated that the admumstration of CoFactor®,
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instead of leucovorin, would be advantageous due to lower inter- and intrapatient variability

regarding both clinical safety and efficacy.

Indeed, in a Phase Il Trial in previously untreated metastatic colorectal cancer, the
response rate for CoFactor® was found to be 35% (Saif, M.W, Merritt, J, Robbins J, Stewart
J., Schupp, J, 2006. Phase Il Multicenter Randomized Clinical Trial to Evaluate the Safety
and Efficacy of CoFactor®/5-Fluorouracil/Bevacizumab Versus Leucovorin/5-Fluorouracil/
Bevacizumab as Initial Treatment for Metastatic Colorectal Carcinoma Clinical Colorectal
Cancer, Vol. 6, No. 3, 229-234, 2006), and in another phase I/11 clinical trial it was
demonstrated that CoFactor® combined with 5-FU showed clinical benefit in pancreas
cancer, defined as stable disease or tumor response, in 40% of patients (Saif, M.W., Makrilia
N., Syrigos K., 2010. CoFactor: Folate Requirement for Optimization of 5-Fluouracil
Activity in Anticancer Chemotherapy. Journal of Oncology Vol. 1-5). However, apart from
presenting an unnecessary hepatic detoxification burden, the unnatural (6S)-isomer is a
partial competitive inhibitor of the natural [6R]-isomer regarding its effect as co-substrate for
TS (Leary, R.P., Gaumont, Y., Kisliuk, R.L., 1974. Effects of the diastereoisomers of
methylenetetrahydrofolate on the reaction catalyzed by thymidylate synthetase. Biochem.
Biophys. Res. Commun. 56, 484-488). Furthermore, in a Phase Ilb study CoFactor® in
colorectal cancer was not demonstrated to be more efficacious than leucovorin as no
significant differences between the study arms with regard to either efficacy or safety could
be found, and a planned Phase I11 study colorectal cancer was discontinued before completion
(Press release: ADVENTRX Provides Update on Cofactor Program. Nov 2, 2007).

There remains a great need for compositions and methods for stabilizing the ternary
complex and enhancing the inhibition of TS. The inventors have surprisingly discovered that
administration of 6R-MTHF increases plasma levels of 2’-deoxyuridine (dUrd) compared to
the administration of equimolar concentrations of LV. Surprisingly, the inventors have
discovered that administration of 6R-MTHF increases the inhibition of TS compared to the

administration of equimolar concentrations of LV.
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SUMMARY

In one aspect, the present disclosure refers to a use of a pharmaceutical composition comprising [6R]-
5, 10-methylene tetrahydrofolate (6R-MTHF) in the manufacture of a medicament for combination
therapy of cancer in a human subject, wherein
a) 5-fluorouracil (5-FU) is to be administered intravenously at a dose of 400 mg/m? or 500
mg/m? as a bolus injection to said human subject;
b) followed by a dose of 30, 60, 120, or 240 mg/m? of said pharmaceutical composition to be
administered intravenously as one or more bolus injections to said human subject; and
c) optionally said 5-FU is to be administered as a continuous infusion at a dose of 2400

mg/m? either simultaneously with or following (b).

The inventors have discovered that equimolar doses of 6R-MTHF surprisingly produces
significantly higher levels of dUrd in blood plasma compared to with LV when co-administered with
5-FU. The elevation of plasma 2’-deoxyuridine (dUrd) is a marker of TS inhibition. (Ford et al (2002)
Clinical Cancer Research, 8(1): 103-109). The present disclosure surprisingly provides methods for
increasing plasma dUrd levels comprising the administration of 6R-MTHF. The methods of
increasing plasma dUrd increase levels compared to equimolar concentrations of LV. The present
disclosure also provides methods for increasing TS inhibition comprising the administration of 6R-
MTHF.

Plasma dUrd elevation as a surrogate marker of TS-inhibition has progressively become the
biomarker of choice. The analysis is also relatively simple to perform, by blood sampling and LC-
MS/MS analysis. Treatment with TS inhibitors, like 5-FU, causes a rise in intracellular pools of the
TS substrate dUMP, which is reflected in raised levels of the corresponding nucleoside dUrd, which is
largely extracellular and can be measured in the plasma. Furthermore, elevations of plasma dUrd have
been shown to follow administration of TS inhibitors, and is thus a surrogate marker of TS inhibition
(Ford et al (2002)).
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The elevation of plasma dUrd levels is understopthbk inventors to directly mirror the
current integrated tumor TS-inhibitory state in boely during 5-FU treatment, reflecting all exigtin

tumor sites including metastases.

The above is strongly supported by the findings tia basic activity of TS in tumors is
much higher than in mucosa and that both bindinh@imetabolite 5-fluorodeoxyuridine
monophosphate (FAUMP) to TS and TS-inhibitory gftkaing 5-FU treatment is very much higher
in tumors than in mucosa and other cells of theyblids notable that nearly no binding of FAUMP is
observed in tumors without the addition of exogerimlate (MTHF)(Peters et al. (19%)r J
Cancer, 27(3): 263-267).

Thus, the plasma dUrd level as a surrogate maoker$ inhibition clearly stands out against
older assays based on €ld-FAUMP TS-binding, which are only confined to iitre studies of e.g.
biopsies of tumors or mucosa, or of isolated TSter® These radiolabel-based binding assays are
today rarely if ever used and are strongly assediaith very large degrees of variation (Petes.et
(1991)Eur J Cancer, 27(3): 263-267) as well as difficulties to getchof necessary materials for the

assays.

It is believed by the inventors that a degree ofrifthition above 90 % is necessary for the
tumors to enter into the apoptosis state whiclkdsiired for tumor necrosis to take place. It isher
believed that 6R-MTHF has the ability to stabilike above inhibitory ternary complex up to the

level required for obtaining a TS inhibition of tB8% level and above.

3a
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BRIEF DESCRIPTION OF THE DRAWINGS
Fig, 1. Increased TS inhibition following administration of 5-FU with 30 and 60
mg/m* 6R-MTHF (denoted as “6R”) compared to 30 mg/m~ I-LV (“LLV”) (denoted as “LLV

307) compare to 60 mg/m* racemic (d,1-LV or LV},

Fig. 2. Plasma dUrd levels relative to 30 mg/m* LLV (60 mg/m* of d-LV or LV or
LV 60) following administration of 5-FU with 30 and 60 mg/m* 6R-MTHF (denoted as
LiéR‘?ﬁ) ‘

Fig. 3. Equimolar comparison of LYV and 6R-MTHEF shown as incremental plasma
dUrd levels at 24 hours after bolus injection of 5-FU 500 mg/m* administered together with
bolus injection of 30 mg/m* of I-LV (denoted as “LLV30”) (60 mg/m* of d.1-LV or LV} or 30
mg/m* of 6R-MTHF (denoted as “M307). The increments have been calculated as the
individual difterences between dUrd plasma concentrations at 24 hours {4 ) minus piasma
dUrd concentrations immediately before mnjection (to) for LLV cycles {(n = 48) and 6R-MTHF
cycles {n = 18), LLV 15 the active natural isomer of LY which 1s a 50:50 mixture of LLV and
the unnatural, not (significantly) active d-LV. The molecular weights of 6R-MTHF and LLV
are sufficiently sumilar as basis for an equimolar comparison. The difference between the

group has been tested with the Mann-Whitney U test (p < 0.05)

Fig. 4. OR-MTHF dose dependent increase of incremental plasma dUrd levels at 24
hours after bolus injection of 5-FU 500 mg/m” administered together with bolus injection of
30 mg/m” LLV (denoted as “LLV30”) (60 mg/m* of d I-LV or LV) or 30 mg/m* {denoted as
“M307) or 60 mg/m?* of 6R-MTHF (denoted as “M607). The increments have been calculated
as the individual difterences between dUrd plasma concentrations at 24 hours {iy4) minus
plasma dUrd concentrations immediately before injection (to) for LLV cycles (30 mg/m* n =
48 and 6R-MTHF cycles (30 mg/m* n = 18; 60 mg/m* n = 16). The differences between the
ceroups were significant and have been tested with the the Friedman two-way analysis of

vanance (p <0.05}).

DETAILED DESCRIPTION OF THE INVENTION
in one embodiment, [6R}-5,10-methylenetetrahydrofolic acid (OR-MTHF) or a
pharmaceutically acceptable salt thereotf 1s employed as a solid torm which 1s soluble 1n water

or as a lyophilisate, optionally stabilized by one or more suitable excipients and/or
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antioxidants such as citric acid or ascorbic acid or salt forms thereof. In one embodiment 6R-

MTHF is administered as one or more IV boluses, each bolus containing 5 — 1000 mg/m*

ie

BSA (body surface area), such as 5 mg/m*BSA, such as 7 mg/m*® BSA, such as 10 mg/m”

BSA, such as 15 me/m* BSA, such as 30 me/m* BSA, such as 60 me/m* BSA, such as 120
mg/m* BSA, such as 240 mg/m* BSA, such as 480 mg/m* BSA, such as 720 mg/m~ BSA or
such as 960 mg/m” BSA. Asused herein, “bolus” means a method of intravenous
administration wherein a single dose of a pharmaceutical composition 1s given all at once,
unlike intravenous mfusion wherein a single dose 1s given over at constant concentration over

a period of fume.

The dosage depends on the form of therapy, on the form of application of the
preparation, and on the age, weight, nutrition and condition of the patient. Treatment can
commence with a smaller amount, below the optimum amount, which can be increased in
order to achieve the optimum effect. The preferred dose used in therapy ranges between 10
mg and 3,000 mg per day, particularly between 50 mg and 500 mg per day. Administration

can be effected either as a single dose or as a repeated dose.

In one embodiment, 6R-MTHF may be in the form of a free acid, in the form of
pharmaceuticaliy acceptable salts, particularly acidic salts, as well as alkali or alkaline earth

metal salts.

in another embodiment, MTHF comprises both diastereomeric isomers, particularly
diastereoisomernically pure, natural 6R-MTHEF. As used herein, the term
“diasterecisomerically pure” means 6R-MTHF or its salt in 1Someric excess over the other
isomer greater than about 80%, preterably greater than about 90%, preferably greater than
about 93%, more preferably greater than about 97%, even more preferably greaier than about

99%, more preferably greater than about 99 5% or more, and most preferably up to 100%,

wherein the remainder 1s the other isomer 65-MTHE .

In another embodiment, the 6R-MTHF 1s chemically pure. As used herewn, the term
"chemically pure” means a compound in about 80% chemical purnity, preferably about 90%,
more preferably about 95%, more preterably about 97%, more preferably about 98%
chemical purity, and most preferably 99% or higher than 99%, e g, 995,996, 997 99 8,

99.9 or up to 100% chemical purity, as determined by HPLC. Chemical impurities may
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include unreacted starting matenal (ncluding solvents), degradation products of 6R-MTHFE

(such as tetrahvdrofolic acid and its degradation products}), etc.

Optionally, a pharmaceutical composition compnising 6R-MTHUF, for example, may
turther comprise at least one anticancer compound. An anticancer compound may include but
is not limited to one or more chemotherapeutic agents, such as but not umited to: nucleic
acids, in particular fluorinated nucleic acids (e.g. S-flurouracil (3-FU) or an analog or prodrug
thereof}, antitolates {e.g. pemelrexed, raltitrexed, lometrexol}, topoisomerase inhibiiors {e.g.
irinotecan, topotecan), antimetabolite drugs (¢.g. methotrexate, gemcitabine, tezacitabing), 5-
FU modulators, alkylating agenis {¢.g. cyclophosphanude, carmustine), nucleic acid
biosynthesis inhibitors (such as mitomycin, anthracyciines {€.g. epirubicin, doxorubicing,
platinum dertvatives (e.g. cisplatin, oxaliplatin, carboplatin), microtubule disrupting drugs
{e.¢. paclitaxel, docetaxel, vinolrebine, vincristine}, hormone biocking drugs (e.g. tamoxifen),
inhibitors of kinases, including but not limited to receptor and nonreceptor tyrosine kinases
{e.g. Iressa, Tarceva, SUS416, PTK787, Gleevec), proteosome inhibitors {e.2. bortezomib),
immune modulators (e.g. levamisole), anti-inflammatory drugs, vascularization inhibitors,
cytolanes {(e.g. materleukins, tumor necrosis factors), and drugs that inhibit the activity of
cytokines, hormones, or receptors for cytokines or hormones {e.g. the anti- VEGY antibody
bevactzumab or "Avastin”). Anticancer compounds may also include monocional antibodies,
such as but not hinuted to monocional antibodies that bind cytokines, hormones, or hormone
receptors {e.g. antibodies that block activation of EGE or VEGE growth factors, such as
Avastin, Erbitux, herceptin}, etc. In one embodiment, the 6R-MTHF 15 administered in
combination with a therapeutically eftective amount of at least one anticancer compound.
When 6R-MTHF 15 administered tn combination with a therapeutically effective amount of
at least one anticancer compound a person of ordinary skill in the art would understand that
the at least one anficancer compound can be administered before, after or concurrently with

OR-MITHE.

EXAMPLES
The following examples are merely indicative of the nature of the present invention,
and should not be construed as limiting the scope of the invention, nor of the appended

claims, 1n any manner.
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EXAMPLE I--Treatment with 5-FU and Folates.
i. Study Design.

The satety and efthicacy of |6R}-5, 1 0~-methvienctetrahydrofolate {(|6R}-MTHE} 15 analvzed in
an open-tabel, multiple-site, Phase /1l Dose Cohort Tnal (150-CC-005 ) 1 patients with stage IV

-

colorectal cancer (mMCRC) fo determine the safe and tolerable t.v. bolus dose of 6R-MTHF in
combination with standard doses of 5-FU (500 mg/m~) alone or in combination with a fixed
dose of Bevacizumab, Oxaliplatin or Irnotecan i patients with stage 1V colorectal cancer. Among
eroups of patients {n > 3) ascending 6R-MTHF doses of 30-240 mg/m?* BSA are being
evaluated in the presence of various permutations of the cytotoxics, 5-FU alone or 5-FU plus
10 oxaliplatin, bevacizumab or innotecan given at standard dose levels. The study 15 expected to
be completed by vear end 2017, A summary of the study design and each study arm 1s
depicted below 1n Table 1.

Tabie 1: Initial Doses of the Chemotherapy Agents (Bevackrumab, Oxaliplatin, Innotecan, and/or S-F{)
angd of the Study Brug (6R-MTHF)

Bevacizumal Oxatipiatin’ frinotecan” S-FYUSH CR-MTHF SAEU
3
. : . | At approx.
Treament Cohort At approx. AF approx. At approx. { anprox 30 25 rf;i;; )
. A ey Vo N | | At approx. 3€ 35 minutes
Axm - {80 minites -G0 minutes V -O00 minuies | Ar O minute e | P
D P o piiniies (d6-f10u
(infusion 30 to | (infusion 15 fo | {(infusion 30 (holus) 2 or G 3y
O . Y (bolus) COMEMUOLS
Q8 min) 120 min) fo 90 min) o
’ | | infusion) ©
Cohort | N/A MN/A N/A 500 me/m? 30 mg/m’ N/A
.. g
Cohort 2 N/A N/A N/A 500 mg/m? 60 mg/m? N/A
& &
Armt i
Cohort 8 N/A N/A N/A 500 mg/m? 120 mo/m? N/A
o o
Cohort 9 N/A N/A N/A 500 mg/m? 240 mg/m’ N/A
Colort 4 N/A 85 mg/m” [N/A 500 mg/m? 30 mg/ N/A
i L 2
Arm 2
Colort 5 N/A 85 mg/my’ IN/A 50 mg/m” 50 mg/m? N/A
= o Y
Cobort 6 N/A N/A 180 mo/m? | SO0 mg/m? 30 me/m? NIA
o o
Arm 3
Cohort 7 N/A MN/A 180 mg/my | 500 mg/m? 50 mg/my?
: g N/A
Cohort 12 N/ 85 mg/m’ N/A 400 mg/m’ 60 mg/m*?® |~ 400 mg/m
A 4 Cohort 13 N/A 85 mg/my’ N/A 400 mg/my? 120 ng/m? ® 2 400 mg/m’
Cohort §4 N/A 835 mg/my’ MN/A 400 mg/m’ 240 mg/m” ® 2 400 mg/m”
g" o s
MMMM
At 3 Cohott 15 5 mg/kg 25 mg/my’ N/A 400 mg/m’ SP2D &% 2 4080 m/ny
Abbreviation: N/A: not applicable, SP2B: sclected phase 2 dose.
¥ The iime-point window for Oxaliplatin admunistration will be expanded to allow ifusion times of up to 120 minntes, if
HeCessary
20 # 'The tune-point window for Irinotecan admimistration will be expanded to allow nfusion times of up o 90 munutes, it
NECESSAXY.

§  The admimstered bolus 3-FU dose should not surpass the maximum recommended daily dose of 1008 mp, regardless of
the body surface area.
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*  Cohort #3, Cohort #10 and Cohort #1 1, onginally inciuded 1 earlier versions of tlus chimical study protocol, have been
erased.
In Treatment Avm 74 (Cohorts #12, #13, and #14) and Arm #3 (Cohort #15) the {otal dose of OR-MTHF will be divided
0o two (2) 1.v. bolus wyections dispensed approximately 30 and 60 ruinutes after adwinastration of 3-FU bolus imjechion
(at O munute), respectively. The continuous 5-FU indusion will be paused {or administvation of the second injection of
6R-MTHE,
b The dose level of 6R-MTHF in Treatment Arm #4 (MOPFOX) assessed ag the dose level with the most tavourable profile
tor the following mvestigation.

el

in Gothenburg, for almost two decades, clinical, treatment and outcomes data on all
patients with CRC have been coliected. Plasma and tissue samples have been stored in a
biobank under appropriate physical conditions tor long term storage. The database and the
biobank operate under the auspices of the relevant ethical and regulatory permissions.
Patients having been treated with the standard 5-FU dose, 500 mg/m~ plus i.v. bolus LV, 60

oy 2 M f Fn 2 AT T _ cmvevien & | i,
mg/m- {equivaient to 30 mg/m* of LLV) wererandomiy drawn {rom the databank.
For all patients, stored plasma samples were used for determunation of dUrd.

The present study 1s a mstonical group comparison study. All patients have been
treated with a standard dose of 500 mg 5-FU given as a bolus injection plus the respective

folate 6R-MTHF or LV also given as bolus injections.

2. FPatients treated with 6R-MTHE.

All pattents have been measured during two consecutive treatment cycies with 5-FU.
Values for dUrd were measured immediately before injection of 5-FU (to) and after 24 hours
(t24). Mean values and standard deviations for differences between tz4 and to were calculated
for the patients on each dose level of 30 and 60 mg/m* 6R-MTHF, respectively. Some values

have also been assayed and calculated for 240 mg/m 6R-MTHF.

3. Patients treated with LY.

Twenty-four patients with metastatic colorectal cancer (mCRC) treated with 5-FU
plus 60 mg/m* LV were drawn at random from the data base and levels of dUrd were
determined at to and 24 from two treatment cycles tor each patient and the mean values and
standard deviations for the difterences between {4 and {o were calculated in the same way as
for the 6R-MTHF patients. Since LV 1s a 50:50 muxture of the natural (I-formyl-
tetrahydrotolate) and unnatural {(d-formyl-tetrahydrofolate) isomers the active 1somer

constitutes one halt of the LV doses given. The molecular weights for LY and 6R-MTHF are
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very similar and therefore 60 mg of LY may be considered as equirmnolar with 30 mg of 6R-

MITHE.

4, Siatistical methods.

The differences between all four groups were tested by means of the Friedman two-
way analysis of vanance and thereatter the difference between the two equumolar groups LY
60 mg/m* and 6R-MTHF 30 mg/m* was tested by means of the Mann-Whitney U test. P-

values fess than 0.05 were constdered significant.

3. Determination of plasma dUrd.

Plasma dUrd was determined by a method comprising liquid chromatography
tollowed by tandem mass spectrometry broadly summarnized as toliows. Plasma samples were
removed from ~80°C freezer, trichioroacetic acid was added to the plasma, and the samples
mixed and centrifuged. The supernatant was filtered in a 10 kDa molecuiar weight cut-off
membrane filter and again centrifuged for 30 min. The solution at the bottom of the tube was
then ready tor LO-MS/MKS analysis. Calibration sampies were prepared in the same way
using blank plasma samples and different internal standard concentrations. The injection
volume 1nto LO-MS/MS was 40 gl Deoxyuridine and chlorodeoxyuridine were 1onized by
clectrospray negative mode. MS parameters were optimized for maximum response of all

folates. A MS/MS acquisition method (multiple reaction monitoring) was utilized.

EXAMPLE 2 -T5 Inhibition.

The ditferences between the first three groups were significant (p = 0.04) and also the
difference between the two equimolar groups LV 60 mg/m” and [6R]-MTHF 30 mg/m™ (p =
0.03). An equimolar dose of [6R-MTHF together with 5-FU gives a significantly higher
level of dUrd than does LV. Also, there seems to be a dose-response relationship between
increasing [6R|-MTHFE doses and mcreasing levels of TS inhubition as reflected by the

increasing levels of plasma dUsd (See Table 2 and Figure 1),
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Table 2. Incremental dUrd at 24 hours after bolus injection of 3-FU plus LELVY or 6R-
MTHE

Miean
i £20 ¢ <
Active compound dose :, {’?m No. of (24~ o) SD g
me/m2 BSA administered cycles plasma smol/ml
5 mg/me BSA diird
pimol/mi 'V vs. 6R Al
Groups®
LLY 30 60 {d, I-LV) 48 48.7 25.8 "o
6R-MTHF 30 30 18 74.7 52.7 | 304
R-WVITHF 60 ol 16 81.8 67.6
GR-MTHF 240 240 4 99.9 ND

‘Except for the 240 mg/m? group.

This study demonstrates that biomodulation of 5-FU with 6R-MTHF rather than LV
5  results in higher plasma dUrd and increased TS inhibitton. This observation 1s further
supporied by the dose dependent inhibition of TS after increasing doses of 6R-MTHF.
10033} The LV bolus dose of 60 mg/m* is the standard dose used in the so called Nordic
treatment regime used widely in Scandinavia. Clinical results are simtlar to those obtatned
with other regimes when LV 1s administered by intusion, often 400 mg over two hours.
10 (Gustavsson ef al., (20135) Clinical Colorectal Cancer, 14: 1-10). It 15 interesting to note the

much higher TS mhibition after 6R-MTHEF (Figure 2)



WHAT IS CLAIMED IS:

1. Use of a pharmaceutical composition comprising [6R]-5, 10-methylene
tetrahydrofolate (6R-MTHF) in the manufacture of a medicament for combination
therapy of cancer in a human subject, wherein
a) 5-fluorouracil (5-FU) is to be administered intravenously at a dose of 400 mg/m?

or 500 mg/m? as a bolus injection to said human subject;

b) followed by a dose of 30, 60, 120, or 240 mg/m? of said pharmaceutical
composition to be administered intravenously as one or more bolus injections to
said human subject; and

c) optionally said 5-FU is to be administered as a continuous infusion at a dose of

2400 mg/m? either simultaneously with or following (b).

2. The use according to claim 1, wherein the 6R-MTHF is provided as a

pharmaceutically acceptable salt.

3. The use according to claim 2, wherein the pharmaceutically acceptable salt is

provided as a lyophilisate.

4. The use according to claim 1, wherein the pharmaceutical composition produces an
increased plasma concentration of 2’-deoxyuridine (dUrd) in said human subject relative to
dUrd plasma concentration in a human subject receiving administration of an equimolar dose

of 5-formyl tetrahydrofolate (LV).

5. The use according to claim 1, wherein the pharmaceutical composition is to be

administered intravenously as more than one bolus injections in said human subject.

6. The use according to claim 1, wherein the pharmaceutical composition is to be

administered intravenously as two bolus injections to said human subject.

11



7. The use according to claim 1, wherein the pharmaceutical composition is to be
administered intravenously as a bolus injection to said human subject approximately 30

minutes following (a).

8. The use according to claim 1, wherein the pharmaceutical composition is to be
administered intravenously as a bolus injection to said human subject approximately 30 and

60 minutes following (a).

9. The use according to claim 1, wherein said cancer is colorectal cancer.

10. The use according to claim 1, wherein (d) at least one anticancer agent selected from
the group consisting of oxaliplatin, irinotecan and bevacizumab is to be administered

separately.

11. The use according to claim 1, wherein the pharmaceutical composition produces an
increased inhibition of thymidylate synthase (TS) in said human subject relative to TS

inhibition in a human subject receiving administration of an equimolar dose of LV.

12.  The use according to claim 1, wherein the pharmaceutical composition has a chemical
purity greater than 90% and in 95% isomeric excess over [6S]-5,10 methylene

tetrahydrofolate (6S-MTHF).
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