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1. A method for administering pemetrexed disodium to a
patient in need thereof comprising administering an effective
amount of folic acid and an etfective amount of a methylma-
lonic acid lowering agent followed by administering an effec-
tive amount of pemetrexed disodium, wherein

the methylmalonic acid lowering agent 1s selected from the

group consisting of vitamin B12, hydroxycobalamin,
cyano-10-chlorocobalamin, aguocobalamin perchlor-
ate, aquo-10-cobalamin perchlorate, azidocobalamin,
cobalamin, cyanocobalamin, or chlorocobalamin.

2. The method of claim 1, wherein the methylmalonic acid
lowering agent is vitamin B12.
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Source: Ex. 1001 at claims; Paper 1 at passim.

3. The method of claim 2, wherein the vitamin B12 is
administered as an intramuscular injection of about 500 pg to
about 1500 pg.

4. The method of claim 2, wherein the vitamin B12 is
administered as an intramuscular injection of about 1000 pg.

5. The method of claim 2, 3 or 4, wherein the vitamin B12
administration is repeated about every 6 to about every 12
weeks following the administration of vitamin B12 until the
administration of the pemetrexed disodium is discontinued.

6. The method of claim 5 wherein the folic acid is admin-
istered 1 to 3 weeks prior to the first administration of the
pemetrexed disodium.

7. The method of claim 5 wherein the folic acid is admin-
istered from about 1 to about 24 hours prior to administration
of the pemetrexed disodium.

8. The method according to any one of claims 1-4, wherein
between 0.3 mg to about 5 mg of folic acid is administered
orally.

9. The method of claim 8 wherein about 350 g to about
1000 pg of folic acid is administered.

10. The method of claim 9 wherein 350 pg to 600 ng of folic
acid is administered.

11. The method of claim 1 further comprising the admin-
istration of cisplatin to the patient.

12. An improved method for administering pemetrexed
disodium to a patient in need of chemotherapeutic treatment,
wherein the improvement comprises:

a) administration of between about 350 pg and about 1000

ng of folic acid prior to the first administration of pem-
etrexed disodium;
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b) administration of about 500 pg to about 1500 ug of
vitamin B12, prior to the first administration of pemetr-
exed disodium; and

¢) administration of pemetrexed disodium.

13. The method of claim 12 further comprising the admin-
istration of cisplatin to the patient.

14. The method of claim 12, wherein vitamin B12 1s
administered as an intramuscular injection of about 500 pg to
about 1500 pg.

15. The method of claim 14, wherein vitamin B12 is
administered as an intramuscular injection of about 1000 pg.

16. The method of claim 15, wherein between 0.3 mg to
about 5 mg of folic acid is administered orally.

17. The method of claim 16 wherein about 350 pg to about
1000 pg of folic acid is administered.

18. The method of claim 17 wherein 350 ug to 600 pg of
folic acid is administered.

19. The method of claim 18 wherein folic acid is adminis-
tered 1 to 3 weeks prior to the first admmistration of the
pemetrexed disodium.

20. The method of claim 18 wherein the folic acid is admin-
istered from about 1 to about 24 hours prior to administration
of the pemetrexed disodium.

21. The method of claim 12, 18, or 19, wherein the vitamin
B12 administration is repeated about every 6 to about every
12 weeks following the administration of vitamin B12 until
administration of pemetrexed disodium is discontinued.

22. The method of claim 21 further comprising the admin-
istration of cisplatin to the patient.

Source: Ex. 1001 at claims; Paper 1 at passim. NEPTUNE DX - 8
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ASCO 1999; 18:Abst 1007.) Initially, folic acid was used as
a treatment for toxicities associated with GARFTI see, e.g.
U.S. Pat. No. 5,217.974. Folic acid has been shown to lower
homocysteine levels (see e.g. Homocysteine Lowering Trial-
ist’s Collaboration. Lowering blood homocysteine with folic
acid based supplements: meta-analysis of randomized trials.
BMJ 1998; 316:894-898 and Naurath H J, Joosten E, Riezler
R, Stabler S P, Allen R H, Lindenbaum J. Effects of vitamin B
12, folate and vitamin B6 supplements in elderly people with
normal serum vitamin concentrations. Lancet 1995; 346:85-
89). and homocysteine levels have been shown to be a pre-
dictor of cytotoxic events related to the use of GARFT inhibi-
tors, seee.g. U.S. Pat. No. 5,217,974. However, even with this
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POSA Definition

20. T understand that a person of ordinary skill in the art (“POSA™) 1s a
hypothetical person presumed to be aware of all pertinent art. understands
conventional wisdom in the art. and 1s a person of ordinary creativity. In this case.
a medical doctor with an M.D. degree who has significant experience in treating
cancer patients. and a significant understanding of antineoplastic agents. including
antifolates and their efficacies. safety, adverse effects, toxicities, etc.. 1s a POSA.

21. A POSA may work as part of a multi-disciplinary team and draw upon
not only his or her own skills. but also take advantage of certain specialized skills
of others on the team. to solve a given problem. For example. an expert in
nutrition. an expert in hematology. a basic scientist with expertise in biochemistry.

and a clinician may be part of the team.

Source: Ex. 1025 at 1 20-21; Paper 1 at 24-25.
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The purpose of this study was to assess the retationship of vitamin metabolites,
drug expasure, and other prespecified baseline patient characteristics to toxicity
following treatment with MTA.

Methods: Homocysteine (Heys), cystathionine and methylmalonk acid were
measured in 139 phasa |l patients with tumoers of the colon, breast, pancreas,
and esophagus at bassline and once each cycle thereafter. Stepwise regres-
sion modaling, multivariate analysis of variance, and disciminant analysis
ware implemanted to determine which predictors might correlate with severa
toxicity after one coursa of MTA. Prognostic factors considered ware age, gen-
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We have now discovered that the toxic effects of
lometrexol and related GAR-transformylase inhibitors
and other antifolate agents which bind to folate binding
protein (FBP) (see, e.g., Kane, et al., Laboratory Investi-
gation, 60, 737 (1989)) can be significantly reduced by
the presence of a FBP binding agent, without adversely
affecting therapeutic efficacy. The present invention
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The FBP binding agent is administered to the subject
mammal prior to treatment with the GAR-transformy-
lase inhibitor or other antifolate. Pretreatment with the
suitable amount of FBP binding agent from about 1 to
about 24 hours is usually sufficient to substantially bind
to and block the folate binding protein prior to adminis-
tration of the GAR-transformylase inhibitor or other
antifolate. Although one single dose of the FBP binding
agent, preferably an oral administration of folic acid,
should be sufficient to load the folate binding protein,
multiple dosing of the FBP binding agent can be em-
ployed for periods up to weeks before treatment with
the active agent to ensure that the folate binding protein
is sufficiently bound in order to maximize the benefit
derived from such pretreatment.

In the especially preferred embodiment of this inven-
tion, about [ mg to about 5 mg of folic acid is adminis-
tered orally to a mammal about 1 to about 24 hours
prior to the parenteral administration of the amount of
lomotrexcl which is normally required to attain the
desired therapeutic benefit. Although greater or addi-
tional doses of folic acid or another FBP binding agent
are also operable, the above parameters will usually
bind the folate binding protein in an amount sufficient to
reduce the toxicity effects normally seen upon lomo-
trexol administration above.
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In accordance with the invention there is provided the use in the manufacture of a pharmaceutical
preparation for lowering levels of homocysteine or for the prophylaxis or treatment of elevated levels of
homocysteine in a patient of a combination which comprises

a) vitamin BG;

b) folate or a suitable active metabolite of folate or a substance which releases folate in vivo;

c) vitamin B12, with or without intrinsic factor.
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according to yet another aspact of the invention, a pharmaceutical formulation comprising vitamin B8
{preferably at lsast in part in the form of pyridoxal) folic acid and vitamin B12 in combination with one or
E P O O 5 more anti-oxidants is provided for as illustrated in the following table:-
Compound Range Preferred For Example
(mg) (mg) (mg)
B6, preferably as
Pyridoxal 2-50 5-15 5,0
Folate 0,2-15 0,5-3 1,0
Vitamin B12 0,2-5 0,5-1,5 0,5
Anti-oxidants
B-carotene 1-12 5-15 7,0
d-a-tocopherol 10-1000 50-700 500
acetate
| Ascorbic acid 30-1000 100-700 500
|_Coenzyme Q10 10-100 15-50 20
The pharmaceutical compaositions are not only to be used in the treatment of raised homocysteine
levels induced nutritionally, genetically or as a result of a variety of diseases, but also in those cases where
the elevated homocysteine levels are drug induced or in combination with a B6 or folate antagonistic drug,
which has a tendency to raise homocysteine levels. Examples of other situations in which blood homo-
cysteine levels may be elevated are the following: post-menopausal women, liver failure, leukemia, other
cancers, chronic renal failure. Slow-release formulation of PL prevents excessive liver oxidation to the
biologically inactive pyridoxic acid.
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B12 + Folic Acid

EP 005

Furthermore, applicant has surprisingly found that for purposes of controlling blood homocysteine
levels, the combination in accordance with the invention of PL, folate and vitamin B12 produces advante-
geous effects which go substantially beyond what might be expected from a simple additive effect of the
action of these drugs. Thus, an unexpected synergism exists when vitamin B12, folate and PL are given
concurrently and this effect can be even greater when the vitamins are given in conjunction with a biological

The composition according to the invention is nearly twice as effective as folate alone. This indicates a
significantly more than a purely additive effect of the three component combination (synergism).

The tests show that (in contrast to prior art reports teaching the use of folate alone at levels 5 to 20
times higher than in the present trials), nearly 50% of patients do not respond sufficiently to folate alone
and 10-20% do not respond to folate alone at all, (not even if the folate dosage rate is greatly increased).
By way of contrast, the combination in accordance with the invention, using very low folate concentrations,
achieved close on 100% success.

Brattstrom

lowering? For several reasons, it seems wise to combine
folic acid and cyanocobalamin. First, folic acid seems to
reduce almost all but low homocysteine levels. Second,
cyanocobalamin will probably secure full folic acid re-
sponsiveness. Third, in vitamin B-12 deficiency, erro-

Bronstrup |
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Furthermore, applicant has surprisingly found that for purposes of controlling blood homocysteine
levels, the combination in accordance with the invention of PL, folate and vitamin B12 produces advanta-
geous effects which go substantially beyond what might be expected from a simple additive effect of the
action of these drugs. Thus, an unexpected synergism exists when vitamin B12, folate and PL are given
concurrently and this effect can be even greater when the vitamins are given in conjunction with a biological
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The composition according to the invention is nearly twice as effective as folate alone. This indicates a
significantly more than a purely additive effect of the three component combination (synergism).

The tests show that (in contrast to prior art reports teaching the use of folate alone at levels 5 to 20
times higher than in the present trials), nearly 50% of patients do not respond sufficiently to folate alone
and 10-20% do not respond to folate alone at all, (not even if the folate dosage rate is greatly increased).
By way of contrast, the combination in accordance with the invention, using very low folate concentrations,
achieved close on 100% success.
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Brattstrom

hat doses and
should be recommended for long-term homocysteine
lowering? For several reasons, it seems wise to combine
folic acid and cyanocobalamin. First, folic acid seems to
reduce almost all but low homocysteine levels. Second,
cyanocobalamin will probably secure full folic acid re-
sponsiveness. Third, in vitamin B-12 deficiency, erro-
neous treatment with folic acid may correct the hema-
tological abnormalities but elicit and deteroriate vita-
min B-12 neuropathy {[Chanarin 1994). Therefore,
before start of therapy, vitamin B-12 deficiency must
be excluded, and the combination must contain a dose
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in initial or basc-line tHe

ual; the second te:
pmaliL), whereas the je
tile was emall and not

The extent of {He;
miented group was als
centration al baseline,
subjects with initially
median, showed 3 col b Fier decrease in (HO
cencentration than subjects high folate, A concen-
wration of MMA above 0.19 pmolf., the median of the
vitamin supplement group st baseline, resulted in a less
promounced reduction in (Hey, but this was only apparent
at week 4 (Table [11),

In contrast, the change in (Hey afier B-vitamin treat-
ment was similar anvong the 3 genotypes for the CGI7T
polymerphism and similar in men and women. The tHey
reduction was also notdifferent in younger and older sub-
Jects or individuals with low or high plasma vitamin By
and PLP concentrations using the median of the vilamin

! d basel £ (clata ot sh

Discussion

We determined plasmathcy concel
ter B-vitamin supplementation in

(ma

Plazma total homocysteine (umaliL)

Weeks of B-vitamin traatment

ment but also upon B-vitamin supplementation. Despite
this sirong influence, combined administration of B-vita-

i homacysteinemic subjects or o those with

hypet inemia may still exhibit
synergistic effects. In women of childbearing age, the
tHey-lowering effects of folic acid in different combina-
tions with vitwmins By and By were stronger than with
folic acid alone [21, 22).

I the present study, smaller reductions in 1Hey were
ehserved in those individusls with MMA concentrations
above the median of the vitamin supplemented group at
bancline. It is likely that some of thess subjects had sub-

supplementation in elderly men
amdd women. Bars pepresent
peometric mean values of
tertiles {for details refer to reat).
Povalues denote differeaces 1
baseline concentration for the

Int. J. Vitam, Nutr. Res., 69 (3), 1999, & Hogrefe & Huber Publishers

respective teniles (paired r-test).
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Vitaming and homocysteine k18

fiolate per day was insufficient to normalize hyperhomocysticjinacmia observed in dialysis
patients (Amadottir et al 1993). Low daily doses of folic acid have not yet been tested in
patients with premature vascular disease and it may be possible that o

Lilly Ex, 2067
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'209 Patent Specification

The skilled artisan will appreciate that the methylmalonic
lowering agents are effective over a wide dosage range. For
example, when cobalamin is used as the methylmalonic low-
ering agent, the dosage of cobalamin may fall within the
range of about 0.2 g to about 3000 pg of cobalamin from
once daily for a month to once every nine weeks for a year.
Preferably. cobalamin will be dosed as an intramuscular
injection of about 500 pg to about 1500 ug administered from
about every 24 hours to about every 1680 hours. Preferably, it
is an intramuscular injection of about 1000 pg administered
initially from about 1 to about 3 weeks prior to administration
of the antifolate and repeated from about every 24 hours to
about every 1680 hours, regardless of when treatment with
the antifolate is started and continued until the administration
of the antifolate is discontinued. Most preferred is an intra-
muscular injection of about 1000 pg administered initially
from about 1 to about 3 weeks prior to the first administration
of the antifolate and repeated every 6 to 12 weeks, preferably
about every 9 weeks, and continued until the discontinuation
of the antifolate administrations. However, it will be under-
stood that the amount of the methylmalonic acid lowering
agent actually administered will be determined by a physi-
cian, in the light of the relevant circumstances, including the
condition to be treated. the chosen route of administration, the
actual agent administered, the age, weight, and response of
the individual patient, and the severity of the patient’s symp-
toms, and therefore the above dosage ranges are not intended
to limit the scope of the invention in any way. In some
instances dosage levels below the lower limit of the aforesaid
range may be more than adequate, while in other cases still
larger doses may be employed without causing any harmful
side effect.




FA Dose and Schedule

'209 Patent Specification

In the especially preterred embodiment of this invention,
about 0.1 mg to about 30 mg, most preferably about 0.3 mg to
about 5 mg, of folic acid is administered orally to a mammal
about 1 to 3 weeks post administration of the methylmalonic
acid lowering agent and about 1 to about 24 hours prior to the
parenteral administration of the amount of an antifolate.
However, it will be understood that the amount of the meth-
ylmalonic acid lowering agent actually administered will be
determined by a physician, in the light of the relevant circum-
stances, including the condition to be treated, the chosen
route of administration, the actual agent administered, the
age, weight, and response of the individual patient, and the
severity of the patient’s symptoms, and therefore the above
dosage ranges are not intended to limit the scope of the
invention in any way. In some instances dosage levels below
the lower limit of the aforesaid range may be more than
adequate, while in other cases still larger doses may be

employved without causing any harmiul side effect.
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as follows (ug/dkg body weight).

The preparations in accordance with the invention are formulated to provide approximate daily dosages

a) Vitamin B6 | b) Folic Acid | ¢) Vitamin B12
Broadest range 15-750 1,5-150 1,5-75
preferred range 30-400 7,5-50 3-15
more preferred range 75-250 10-30 7-10
typical example 150 15 75

These dosages may be exceeded somewhat for short durations, e.g. at the beginning of the treatment.
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EP 005

The following quantities refer to one daily dose for an adult patient of
approximately 70kg body weight. (PL=pyridoxal; Fol=folate; Bl2=Vitamin
B12) Quantities are given in milligrams per day.

PL Folate BI2
Formulation] Range| Preferred Range | Preferred Range Preferred
type mg | mg mg  mg mg |mg
Normal (no | 2-5 |5 | 0,2-15/1,0 0.12 |0.5
absorption

problem)

Special (to | 2-50 !5 2-15 |5 0.25 1,0
OVETCOmEe

absorption

problems)




B12 and FA Dosing

according to yet another aspact of the invention, a pharmaceutical formulation comprising vitamin B8
{preferably at lsast in part in the form of pyridoxal) folic acid and vitamin B12 in combination with one or
E P O O 5 more anti-oxidants is provided for as illustrated in the following table:-
Compound Range Preferred For Example
(mg) (mg) (mg)
B6, preferably as
Pyridoxal 2-50 5-15 5,0
Folate 0,2-15 0,5-3 1,0
Vitamin B12 0,2-5 0,5-1,5 0,5
Anti-oxidants
B-carotene 1-12 5-15 7,0
d-a-tocopherol 10-1000 50-700 500
acetate
| Ascorbic acid 30-1000 100-700 500
|_Coenzyme Q10 10-100 15-50 20
The pharmaceutical compaositions are not only to be used in the treatment of raised homocysteine
levels induced nutritionally, genetically or as a result of a variety of diseases, but also in those cases where
the elevated homocysteine levels are drug induced or in combination with a B6 or folate antagonistic drug,
which has a tendency to raise homocysteine levels. Examples of other situations in which blood homo-
cysteine levels may be elevated are the following: post-menopausal women, liver failure, leukemia, other
cancers, chronic renal failure. Slow-release formulation of PL prevents excessive liver oxidation to the
biologically inactive pyridoxic acid.
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15 invention uses new oral vitamin formulations com-
bining vitamin B,, (B,,, cobalamin) and folic acid (folate),
and vitamin B,,, folate and pyridoxine (B,). The formula-
tions of the present invention are for use in the treatment of
elevated serum levels of one or more the metabolites
homaocysteine (HC), cystathionine (CT), methylmalonic
acid (MMA), or 2-methylcitric acid (2-MCA). The use of the
formulations of the present invention further include as a
method of lowering serum metabolites levels of one or more
of HC, CT, MMA, or 2-MCA, where these metabolite levels
are not elevated but the patients are at risk for or have
neuropsychiatric, vascular, renal, or hematologic discases.

One embodiment of the present invention uses a non-
prescription formulation comprised of between about 0.3-10
mg CN-cobalamin (B,;) and 0.1-0.4 mg folate. Another
embodimeni of the present invention uses a non-prescription
formulation comprised of between about 0.3-10 mg B,,,
0.1-0.4 mg folate, and 5-75 mg B,. Preferred embodiments
of the non-prescription formulation are comprised of about
2.0 mg B,, and 0.4 mg folate, and 2.0 mg B,., 0.4 mg folate,
and 25 mg B, respectively.

Another embodiment of the present invention is com-
prised of a prescription formulation comprised of between
about 0.3-10 mg B;, and 0.4-10.0 mg folate, with the
preferred embodiment comprised of about 2.0 mg B,, and
1.0 mg folate. Another embodiment of the prescription
strength formulation is comprised of about 0.3—10 mg B, .
0.4-10.0 mg folate, and 5-75 mg B,, with a preferred
embodiment comprised of about 2.0 mg B,,, 1.0 mg folate,
and 25 mg B,.
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FA Dosing

and kigh-dose folic acid groups, respectively, bad enyth.

wocyte folate levels less thar 320 nmel/L (that is, <140

ng/mL) at one of more of the follow-p visits (P = 002).
Figure 3 shows the tomicity score in the placebo group

plotted as a functicn of mean daily dictary folate intake.

Negligible tomic effects occurred as the dictary folase in-

ke was increased 1o more than 00 nasolid (400 pgid).

We used 3 multivariale peneral linear model to evaluate

the effects of the following o

sex, race. disease duration, p

amin use, rheumatoid bclnt

mwidal ant-inflammatory drug

use, previous disease-modifyi

dietary folste intake, and suppfel

cebo; 5 mgiw; and 275 &

sore and dictary folate i

normally distrivuted, we used il

The analysis indicated that dig

plemental folate intake were rg

for dietary intake: P = 0016 fa

mnmsum 275 mgfed
mw with placcbo, supgs:

Mo interaction eccurred betwde
mertal folte intakes (P = 039

Discussion

This controlled trial shows i
tion of 11327 nmol (5 mg) or |6
week decreawss methotrexate
ing cfficacy. The tosicity of mefh
roups was low and ncarly ider]
dnmy folate abio belps proted

toward intention 1o Treat analyhis
bave obtained complete data o
already withdrawn in the firt
pare our study with other metl
wsed completers analyies and
the data by intert 1o trear. The
were not greatly influenced by|
iatent-bo-treat analysis, we might
degree of difference for efficacy. but we wlukl halh! uh-
served the same toxec effects and resubling dscontinuation
of drug therapy.
‘We abso re-cxamined the data on the binis of the mont
recent mﬁdﬂm from the Amcrican l.ollc;s of
itoring hepatic in pa
tients with lh-nmnnd arthritia whes are receiving meth-
olrexate, but this did mot change the woxicy scores (38).
‘We previously showed that low baschine plasma and
folate levels can predict future tosicity (29).
Because lange doses of folic scid can mask and exacerhate
sitamin B,y deficiency, adequate vitummn B, status should

on the data presented, bncline mean corpuscular volume,
lowsd folate, wnd vitamin B, values be deter-
mined m paticats in whom methotrexate will be indtiated.
Bocause ancmia b a ke finding i setritional deficicen-
cies, aned paticnts may have dimorphic ancmia (iron plus

By or folate deficensy). ynrldmg a normal mean conpas-

lesscn methotrexate towcity. the dose level is more critical
than that for folic acid.

optimal dosing xchedule of folate supplements in
ion 0 methtrexate s aot Iumn Th: half-life for

5 lar. and i L
ate is about 45 to 13 hours (6"-&5] Tame & thous the
timing of the folate to methotrexate in previcusly pub-
lished reports. In the studies by Joyoe and associates (31}
ishier and coworkers (32), and Buckley and colleagues
(34), fulinic acid was given within the first halflife of the
methotrexate dose. The ratio of folate 1o methotrexate
used by these three imestigators was 2.3, 0095, and 0.5,

be assured before folic ackd (39). Based

38 | December 1994

* Ansals of Internal Medicine = Voleme 111 =

with the lowest ratio causisg mo flare in

Nursber 11

Lilly Ex. 2085
Meptune v. Lilly IPR2016-00237
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patients, a combination of 1 mg folic acid and 0.4 mg
cyanocobalamin is probably sufficient for effective ho-
mocysteine lowering. This combination will be an in-
nocuous means that not only normalizes hyperhomo-
cysteinemia in most patients but also will reduce nor-
mal homocysteine values, leading to a shift of the
entire homocysteine distribution toward lower values.
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4 ) _Mendelsohn, Woszalla. and Walling '

icity of lometrexol (47,48). Hence subssquent patients in the stdy were ireated with |

sIx and four patients rreared af tae first two dose levels. Again, anemin was the most
prevalen: woxicity, and i ia, and itis were also com- 5
mon, These observations led to a further look a1 the single dose every 4 wk schedule, us- b
a

e

ing @ higher dose of folic acid, 5 mg/id for 14 d, given for 7 d before and for 7 d after the
dose of lometrexol. This dose of folic acid was chasen from extrapolation from the pre-
clinical srudies. Additional objectives fos this studly were 1o stody e effect of lometrexod

on icg, in o (=] whether folic acid improves tolerance of d
!  tio B ’ =x0l in peati ing muultipl Is
of the drug with folic acid supplementation, and to describe the pharmacokinetics. ‘T his s
study recruited 43 patients from 1991 to December, 1995, Dose levels between 12 and 45 I
myg/m’ were studied using a once every 4 wk schedule. This interval was then reduced to &
3wk since recovery of the platelet count afler dosing was achieved by day 21. Dose es- Ex
calation proceeded with paticnts bzing studied at e 43, 60, 78, 100, 130, and | 70 m e
dose levels. The MTD was not formally defined in this study, and the investigatons fell b
that there was capacity for further dose escalation, Thirty-five patients received two d
courses of therapy and a total of 99 courses was given to the 43 patients. The major tox- 5
icity observed was thrombecytopenia; WHO grade Il or IV toxicity was observed in9/99 "
courses, but a downward trend in platelet counts was observed across successive courses
in all patients even if the criteriz for grading roRicity was not reached (l.e., a platelet count
of less than 100). Similarly anemia became more marked in those prutienis receiving more
than two courses, although there was only a 4% incidence of WHO grade ITLand [V 1o0a- tic
icity. Four patierts developed WHO grade TV neutropenia, and ie one case this was le:
associmted with fever requiring iv antibiotics. Two patients developed WHO grade IT1
mucositis, and three patients had decreases in GFR, but this was not in the setting of 1
ralsed serum creatinine. These toxicities were observed at various doselevels during dose 2
escalation. The investigators weated 1wo of the patients who developed grade IV thiom- . 3.
bocytopenia with leweovarin o 30 mg every 6 b for 12 wxd 14 d, respectively, and al- %
though platelet recovery was achieved it was not elear that leseovarin had played arole
in this, hence no further patients were treated with leucovorin, Given te previous expe- thi
rience with this schedule in the absence of folic acid, discussed in Subheading 11 (39), ra
dihat foli ppl 2t 5 mg/d for 14 d reduced die
permitting a dose of greater than 10 times that in the zbsence of supple- i
mentation, and in particular the cumulative nature of the toxicity was reduced. More re- bel
cently, two other smdics have addressed the question of how much folle ackd is required pol

y Ex., 2043
Meptune v. Lilly IPR2016-00237
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EP 005
A

The preparation according to the invention was formulated as follows (per oral dosage unit):-

ay | (i) pyridoxal 2mg

(i} | pyridoxine 8 mg; (i) + (i) = 10mg
b) folate 0,65 mg
c) cyanocobalamin | 0,4 mg.

The following is a summary of results at the beginning of the trial and after 3 weeks. (Results shown
only of 78 patients who completed the trial.)

RESULTS

Placebo (n=18) | B12(n=15) | B6(n=17) | folate (n=19) [ Invention (n=11)
P-HC™) (before) 25,6 235 29,8 28,7 27,6
P-HC (after) 26 21,6 28,7 16,4 12,1
%change +1,5 -8.1 -3.7 -42,3 -56,2
p NS NS NS <0,001 <0,001
%patients 116 3/15 37 11/19 10/11
normalised 6,3% 20% 17 6% 58% 91% ")
100 hyperhomacysteinemics (P-HC >16,3 umol/)

") reduced 100%
™ Plasma homocysteine
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30 . Famura et al,
Table1, Clange of before and afies 2 weeks of mcthyl-B12 administra satzal subjeess
Paticnts (a = 1) Contol sijeets (=8
Befure Afer Before After
No. ef leucoeyies (all 4100 1600 500+ 1900 200+ 1188 5422 965
No.of ymphocyses (i) 1414 6951 W= 737 2703 % 792*
Prreent (14" cells a1 1085 a1 0o ae
No.efCD4" cells i) 1= 43 35123 108 614w
Pereent CDR el 191470 B1LaEe M1
Mo of CDB" cells (al) 276 = 1484 AL1x 10gees 596 1914
30+ 17 14100 1708
1294743 Wa 15 sea 150 EUTTEY

The mean vaue = 5. of |1 {paticnts) end cight feontrol subjests) is given.
e Signit fier metiyl B2 inje

and P01, ropestively)

patients ar ontl

pararaciers of

i afics raciyl-

BI2 subjects (P05, PLODI,

respectively)

)
03 was abtained with exest but ot with ron-pafa

P20

Increases in the absolute number of CDS* eells werc|
paticnts and contiol subjects (P<001, P<0D:
however, the absolute number of CDN* cells n
wreatment was still lower than that in control subject

“The CI4/CDS ratio was significantly decreased b
troatment in paticnts { P< 0 03}, but not in control su
difference betwean patients and control subjeets dis
methyl-B12 administration

In patiens, the decreased level of NK eel] aetivi
by mety-B 12 administsztion ( Pe 001, however, i
cell actvity was sl lower than fhat of the
(P=003). In control subjects, NK cell activity way
by methyl B12 beatment. After 1 2years of il
meiyl-B12  administration (100 injection
3manths), furer restaration of NK cell activity wo)
patients comared with than observed afler 2 weeks
treatment (403 = 11:0% versus 289 = 15:3%: P<0
respectively) and the restored NK cell activify was
that of eontrol sudjects (303 = 11-9% versus 534+

=7, &, respectively)h

Effecrs of merhyi-B12 mearmens on NK celi wbsets nnt ooher

Imasnalogienl parameters
‘The percentage and sbsolte number of CDSE* cells were esti-
matect in 4 afler methyl-B12 b

compared with those in 10 control suhjects. Both proportion and
ahsolute number of CD36* cells in patients hefore methyl-B12
sulminisiration were Jower than those in eontrol sebijects (139 =
61% vereis 337 + 0% Pe0405: n=0, 10, respectively: 191
649l vorsrs 461 8= 237 34d; P<041: 1=, 10, respectively).
After methyl-BI? administration, the praportion of CDS6” cells
was not changed (143 S8% versus 1592 63%: NS: 0=0)

(1915 = 6400l varsns 333 )
the difference between paticnls and control subjexts disappearcd.
atter methyl B12 aduwinisteztion

On the aiher hand, & shght inerease in shsahute number o
€D3 CDIE" cells was noied (1467 % T04/al versus 2370 =

©

Dot b immunoglof i paticnts
control subjects were n the nomal range and no change was
abserved afler methyl-B12 treatment {data not shown).

Folicw up of parlenrs
In all patients, anacmia was improved within 2-4weeks and the
patients remained well thereafier. No adverse effects were seen in

12,

patients or cantrol subjects treated with methyl

DISCUSSION

In the present study we have demanstrated variows immunomodu-
latory effects of vi Tevels of immunoglobulins were
not affecled. by vit B12 deficiency or supplementation. A decrease
in the ahsolute nunhers of lymphocytes, espeeially CDE* eells,
and an increase in the CD4/CD ratin in vit Bl 2-deficient patients
were fuund. VieB |2 treatment lect 1o an icrease in the number of
Iymphoeytes, ineluding CDX® cells, not anly in patients bot also in
cantrol subjects, and o & significant increase of NK el activiry in
patients.

L, Clfnscal an Ex fogr 116:28-31

Lilly Bx, 2089
Neptune v. Lilly IPR2016-00237
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Vie.BIZ augments CD8" cells and NK cell activity 29

and hune 1993 (age 3683 years, median 63 years six males and five
tfemales). Seven of 11 patients had pemicious anaemia (PA) and four
had pust-gastrectomy my lastic ansemia (PGMA). All patients
showed low serum levels of vitB12 (<85 pg/ml: normal range 230
Rpgiml) Disgnosis was made based o medical history,
macrocytic ansemia in_ perisheral blood, envhroblastosis with
megaloblastic changes i bone mamow, low scrom levels of
ViLBI2, the presence of antiintrinsic factor antibody, antiparietal
antibody and clinical responsivencss io it B12 therapy.

Thirte nomal volun-
teers were included as a control group (age 26-92years, median
Thyears: five males, eight females). None showed low seram
leveks of viLB12 or anaemia. All tests, including any sampling of
blood, were performed with informed consent and with our
haspital ethical commitiee’s approval.

Study design

Leucosyte and Iymphocyle mumbers, percentage and absolule
mumhers of (D4 cclls and CDR cells, CDACDS ratio and NK
cell aetivity were evaluied in all patients ai diagnosis and
compared with the values in control subjests.

In order to examine the immunomodulatory cffect of vit B12,
methyleobalamin was administrated 1o all patients and 1o eight of
13 voluntcers as follows. Methyl-vitB12 (500 ug/day, methyl
BI2: mecobalamins Bisai, Tokyo, Japan) was injected intramusu-
larly cvery other day for 2weeks and immunophcnotyping of
peripheral lymohocytes and NK cell activity were evahuated as

also evaluated in fivar paticnts. In all patients and conirol subjects
serum levels of IgG, IgA and IgM were evaluated before and afler
methyl-B12 administration

Staristical analysis
Statistical analysis were conducted with paired. £test for the
comparison within cach group of paticnis and control subjects
pa isom he two groups
as indicated in the legend for Table 1. Obtained P values were
re-estimated with Wilcoxon signed rank fest and Mann- Whitney
rank sum test. $pgnificance was defined as follows: both ftest and
non-parameric method showed P05 P values <03 blained
with F1est but not with non-parametric analysis were regarded as
ol significant bul showing o tendeney, Analyscd values were
represented s mean = s.d.

RESULTS

Immmincphenotyping and NK ceil aceivity in paticnts and control
subjecis before mechyl B12 ackministration
Although no significant difference in levcocyle counts was noted
between patients (= 11) and control subjects (n=13) (4100 =
1600l versus 5363 = 1367/l NS), the lymphocyte counts were
significantly decreased in patients compared with control subjects
(14142 695/d versors 2110 = 669/ PO D1).

T on of CD4 " cells was if levated in

CD57 (Leu- D3
XCDI6 (Leu-1la-FITC), CDST {Ls FITC) xCDI6 (Leu-
11e-PE) {Berton Dickinson, Mountain View, CA), were done in
eight of || patients and 10 of 13 control subjects for evaluation of
NK cell subsets. All phenotyping was performed using a FACScan
(Beslon Dickinson).

NK cell activity and atber tosts for immne response
NK oell activity was estimated in all cases and all control subjets
before and after 2 weeks of methyl-B12 reatment by the standard
I release assay using K362 eells as targe eells feffectoriarget
vatio wass 20:1) and results were cxpressed as percentage oell lysis.
In five potients, phytohsemagglutinin (PHAY, ConA- und
PWM.stimulited lymphacyle blast formation were measured,
and antibody-dependent cll-mediaied eytowxicity (ADCC) was

“and after methy 812 ad: ‘control
subjects are summarized in Tabk 1. The leucocyte counts and
Iymphacyte counts of patients were increased significantly afler
methyl-B12 reatment (< (105). Afler treatment, the lymphocyte
counts was sill significantly lower in patients than in conrol
subjects (P<005). Intcrestingly, an increasc in the lymphocytc
counts was onserved even in control subjeets (P 0415)

As shown in Table 1. a significant decrease of percentage
D4 cells was observed in patienis after treatment (P<001),
while o significant change was poted in control subjects. No
significant change of the absolule number of CDM* cells was
observed in paticnts after methy-B12 weatment, but a slight
increase was observed in control subjects (NS but tendency

An increase in percentage CDR® cells afler methyl-B 12 treat-
ment was noted in patients (<005}, t not in control subjects.

© 1999 Blackwell Seience L, Clinfcal and Expersmental Inmoriology, 1162532

Lilly Ex. 2089
Neptune v. Lilly IPR2016-00237
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BRITISH MEDICAL JOURNAL 31 MAY 1975
from thet of Waters and Mollin® Folic acid defici

standard methods.
Peicans found ey bave oo, ol arid,or v B, defciency
e AWH. and JHD. 10 detecmioe the
itiate wesiment. Malsbsorprien way
when the faccal fat excecded 5 g daily, when the scrum
xylose twa bours aftce 8 stindard orsl dose related o body weight
was less chan 20 mmol/1 (30 mg/ 100 mi), and when intestinal
clumping of barium was secn on follow-theough examination. Tn
oo patienis with malabsorption intestigal biopsy tech-
nical reasons; in_sother five cases,
inal bropsy confirmed.

hydria, the prescnce of gasiric parielal cell antibodics, 3
charactesistic Schilling test fesult,’ and a eherapeutic responie 1o
vitamin By

THEATMINT

Paiieats with vitann By, deficiency were given 1000 ug hydroso-
cobalamin intramuscularly followsd by a further L0DU g every two
months, Folic acid was tken by mouth in doses of 5 mg thrice

anac v

{four showing the characreristic morphological mnm in blod uad
e marrow mmdellumwchdww\

B,y (all with evidence of 1 stic change m. hun(m:rwau(

peripheral blood). Four patients had

were deficient in iron, anly one.
hrce had reduced, blowd fous levels and
one b e Manmm ‘pernicious anaemia. No control had more
than o and folic acid deficiencies were over
e e e e

wan five times more commen in 1he patients than in the

mosc ©
Of the

controls

RESPONSE TO TREKTMENT
Fiten o the 3 yeriees (654) showed complsereon s «gtx
©3%) improement. Of the rmainog 107 o

parients, who received only local e 13 nm»m.mm
semission and 20 (197%) were improved.

deficient patients, therefore, e compinile ot
of the 23 deficient patients (P < (H101).

ree o leses during follow-ups
seven patients

seven were definitely improved after iton therapy. Three of

491
the iron-deficient paienes had co-esisting folic_scid_deficicacy,
bovwever, sud oae had tacarng b deftenc; fhey hat coeivel

folic acid and ascorbic acid respectively with
before fxon therapy was insituted. In sddition, one iron-deficicnt

resection. of 3 caecal i Of the
remaining 10 paticats with uncomplicated iron deficency, five wre
cured and e deiely improved with iren replcerzemt slone
table ILT).

AL —Deficiencies Fownd in 23 Parients with Recureent Aphthac

sy

Sex e | Felic add
Derdener | Detienes

Cane

z
|}

&
b |
&

PP § |

7 nNE £ e R,

Basdoamseensgasegasdagl|

have & mll.bmllcn syndrome, which in five proved to

soelisc diseuse (glucen enteropathy). In addition, parieats were

Tound 10 have Ad ian i ia, one was found to have

idiogathic prociocolitc, ane had diverticular of the colon,

one hod Crohn's s (regional enterocolitis), and one had an
inoma of the caccum.

ROLE OF LOCAL TREATAIENT

All 130 patierts were given local tic treatment,

symptoms: Most

reseived u zine chloride/zine sulphste mouthwash (B.P.C.) and Werc

given topical steroids i d ive. Though steroids
are beneficial,? **

y if treatment
{8 abortined,® ka0 cae e e locrs Bece Evdicumt* 1a

Lilly Ex, 2090
Neptune v, Lilly [PR2016-00237
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in initial or basc-line tHe
ual; the second te:
pmaliL), whereas the je
tile was emall and not

The extent of {He;
miented group was als
centration al baseline,
subjects with initially
median, showed 3 col b Fier decrease in (HO
cencentration than subjects high folate, A concen-
wration of MMA above 0.19 pmolf., the median of the
vitamin supplement group st baseline, resulted in a less
promounced reduction in (Hey, but this was only apparent
at week 4 (Table [11),

In contrast, the change in (Hey afier B-vitamin treat-
ment was similar anvong the 3 genotypes for the CGI7T
polymerphism and similar in men and women. The tHey
reduction was also notdifferent in younger and older sub-
Jects or individuals with low or high plasma vitamin By
and PLP ions using the median of the vilamin

ment but also upon B-vitamin supplementation. Despite
this sirong influence, combined administration of B-vita-
i I ysteinemic subjects or 1o those with
hypet inemia may still exhibit
synergistic effects. In women of childbearing age, the
tHey-lowering effects of folic acid in different combina-
tions with vitwmins By and By were stronger than with
folic acid alone [21, 22).
I the present study, smaller reductions in 1Hey were
ehserved in those individusls with MMA concentrations

above the median of the vitmin I d groun ot

supplemented group at

Discussion

We determined plasmal
ter B-vitamin supplemgn

Weeks of B-vitamin traatment

combined low-dose B-vitamin
supplementation in elderly men
amdd women. Bars pepresent
peometric mean values of
tertiles {for details refer to reat).
Povalues denote differeaces 1
baseline concentration for the

respective teniles (paired r-test).

Int. J. Vitam, Nutr. Res., 69 (3), 1999, & Hogrefe & Huber Publishers
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The FBP binding agent is administered to the subject
mammal prior to treatment with the GAR-transformy-
lase inhibitor or other antifolate. Pretreatment with the
suitable amount of FBP binding agent from about 1 to
about 24 hours is usually sufficient to substantially bind
to and block the folate binding protein prior to adminis-
tration of the GAR-transformylase inhibitor or other
antifolate. Although one single dose of the FBP binding
agent, preferably an oral administration of folic acid,
should be sufficient to load the folate binding protein,
multiple dosing of the FBP binding agent can be em-
ployed for periods up to weeks before treatment with
the active agent to ensure that the folate binding protein
is sufficiently bound in order to maximize the benefit
derived from such pretreatment.

In the especially preferred embodiment of this inven-
tion, about [ mg to about 5 mg of folic acid is adminis-
tered orally to a mammal about 1 to about 24 hours
prior to the parenteral administration of the amount of
lomotrexcl which is normally required to attain the
desired therapeutic benefit. Although greater or addi-
tional doses of folic acid or another FBP binding agent
are also operable, the above parameters will usually
bind the folate binding protein in an amount sufficient to
reduce the toxicity effects normally seen upon lomo-
trexol administration above.
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Hyperhomocysteinemia due to vitamin B-12 defi-
ciency does not respond to folic acid therapy (Allen et
al. 1990). It is likely, that even in subjects with low
normal vitamin B-12 concentrations full response to

is supported by recent studies by Ubbink et al. {1993a,
1993b, 1994). It was shown that men with moderate
hyperhomocysteinemia (>16.3 umol/l} in most cases
had suboptimal plasma vitamin B-12 (<200 pmol/l) and
folate {<5 nmol/l) concentrations (Ubbink et al. 1993a).
Such men were in a 6-wk trial given either folic acid
{0.65 mg/d), pyridoxine {10 mg/d}, cyanocobalamin (0.4
mg/d) or the combination of these vitamins (Ubbink et
al. 1994). Most but not all responded to folic acid, with
the mean homocysteine concentration decreased from
28.8 to 16.8 umol/l {—-42%), a posttreatment value,
however, still above normal. Pyridoxine had no homo-
cysteine-lowering effect, whereas cyanocobalamin de-
creased plasma homocysteine by a mean of 15%. In
contrast, all responded to the combination by a mean
homocysteine reduction of 50% although homocys-
teine values were not normalized in all subjects during
this short trial. Because the majority of these men prob-
ably had suboptimal vitamin B-12 status, homocys-
teine lowering could have been better if a higher cyano-
cobalmin dose had been used or if the treatment period
had been extended for several weeks. There are recent
results showing that high dose parenteral administra-
tion of cobalamin decreases plasma homocysteine in
subjects with normal vitamin B-12 levels (Araki et al.
1993, Nilsson et al. 1994).
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302 e

stem complications. When used, transfusions should
e given in small amaunts and slowly over semaj
hours. Tl should be monitored
congestive hoart failure and should nsually e i
diuretic
VITAMIN B, .
Because vitamin B,, deficiency is almost always due
to malabsorption of the vitamin and not to reduced
dieta ake, il is said klurmel\k should be parenteral
administration of vitamin B, Although I believe it is
prudent o use injections of vitamin B, massive doses
of vitamin D, laken oally can be effective. Vitamin By,,
day taken orally, oan produce both a pood
= N

ance » wek Far sk weske, -The ph

fle ility in adjusting the program to the patient’s
circumstances, since these regmens probably provide
an excessive amount of vitamin B,,:

Tt is probably wise to confinue to give a large dose
of vitamin By, if a patient has appreciable neumhgic
damage. A reasonable recommendation is 5

g of vitamin B, weekly or every other week o
12 months. Although scientific ‘documentation is not

) AND NEUPLASTIC DISC

ample enough fo be dogmatic about how much vitamin

ble for the clinician to be
generous because vitamin B, is nontoxic, and the nea-
rologic damage from vitamin B; deficiency can be crip-

pling,
Patients should be advised that trsatment with
vitamin B, is to continue for life and that treatment
must continue even when they feel better. Although
satisfactory mainténance therapy can be achicved wilh
100 g of vitarin B, once a mun th, I'tend to recommend
1000 pg each month. Two s alternative mai
tenance prog: hydroxocobalamin
every two or lhm months and eight injections of 1000
of h in. avar two to three weeks once

Hem: anemia exists whe re is pathologic
shartening of the red cell life span of such a degree that
bone marrow response is unable to maintain a nermal
red cell mass. Compengated hemolysis is said to exist
when red cell life span is shortened, but the increased
ity of the bane marrow is able 1o maintain a normal
h!mn kvbin mmen!nllon in the blood,
it direct definitive means of demon-
!vn!inb the sl ehnﬂemng ot red coll e span is to perform
- cell survival and excluding, by appropriate

Lilly Ex. 2088




STATE OF THE ART




State of the Art




State of the Art

Calvert 1998




State of the Art

Calvert 1998




State of the Art

Calvert 1998




State of the Art

Calvert 1999




State of the Art

Calvert 1999




State of the Art

Thodtmann




State of the Art

Brattstrom

Colloquium: Homocyst(e)ine, Vitamins and
Arterial Occlusive Diseases

Vitamins as Homocysteine-Lowering Agents’
LARS BRATTSTROM
Department of Medicine, County Hospital, 5391 85 Kalmar, Sweden

i

i

AN THE JUUKNAL UF AUTHEETION

meu:l.lm,}" h et al. 1994, Rob
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~ FOLIC ACID ANTAGONIST, 4-AMINOPTEROYL-GLUTAMIC ACID (AMINOPTERIN)*
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Ronenr F. Svuvesten, Ju.,

M.D.Y awp James A Worr, MDJ|

BOSTON

IT I8 the purpose of this paper to record the re-
salts of clinical and hematologic studies on §
children with acute leukemia treated by the intra-
muscular injection of a synthetic compound, 4-
P acid “Thi

b is anm ist to folic acid i

ment of leukemia were obtained from studies cn a
four-year-old girl with 2 rapidly progressing acute
myelogenous lenkemia® “Ireatment from Febru-
ary 17 to March 24, 1947, with preroyldiglutamic
acid (d iopterin), in a dwgc of 100 to 300 mg. intra-

ly daily, had noeffect upon the hematologic

the gmlh of Strepiococeus farcalir R,
of what he ; d as an
lcctl:ntmn phenomenon™ in the leukemic process
as seen in the marrow and viscera of children with
acute leukeimis weated by the injection of folic
acid conjugates' — preroyltriglstamic acid (erop-
terin) and preroyldiglatamic acid (diopterin) — and
an experience gaised from atudies on folic acid
deficiency suggested to Farber that fobic acid an-
tagonists might be of valuc in the teatment of pa-
tients with acute leukemin! Post-mortem studies
of leukemic infiltrates of the bone marrow and
viscera in patients treated with folie acid conju-
gates were regarded by Farber as evidences of an
acceleration of the leukemic processes w a degree
not =mu:|t=nd e!perlenoc with some 200

wnlunn not eo treated. It appeared toﬂh while,
kherefore, to ascertain if this acceleration phenom-
Foon could be employed 10 advartage either by
ion or nitrogen mustard therapy after pre-

picture, The patient appeared to be meribund, A
second bone-marrow biopsy on March 25 verified
the diagnosis of myelogenous leukemia. Preroyla-
spartic acid, the first antagonist to folic acid 1o be
employed in our studies, was given istramuscularly
from March 28 to April 4 in amounts of 40 mg.
daily withcut altering the clinical course. Post-
mortem examination on April 4 revealed 3 markedly
hypoplastic bone marrow, with a few immature
cells. A change of this nu;mlunl: in auch a short
time has not been encountered in the marrow of
leukemic children in our ex

“Thie aheervation wae followed by dinical, labora-
tory, and post-mortem studies* on a sroupol' 14
children with acute leukemis treaved with preroyl
aspartic acid and on 7 treated with methylptercic
acid. The details of these observations will be re-
pomed uparatdy

with foliz acid conjugates or by the ld-l
ot : R TRINCEE S

course of acute leukemia in children. Since Novem-
ber, 1947, when a sufficienty pure substance be-

of folic acid -antagonists was made available by
Dr. Y. Subbarow and his colleagues.™*

“The objective data sufficient to justify research in
the direction of antagonists to folic acid in the treat-
90 e Divikien of Letormmorion ard Rescacch,
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came available, to the time of this writing (April 15,
1948) we have made stdies on 16 children with
acute leukemia to whom the most, powerful iohc
st we have
glutamic scid {umumptmnﬁ} wan admumumd by
intramuscular injection. Many of these children
were moribund at the onset of therapy. Of 16 in-
fants and children with scute leukemia treated with
ammuplenn ll] showed chnnal huﬂuulugl: and
of important
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in initial or basc-line tHe
ual; the second te:
pmaliL), whereas the je
tile was emall and not

The extent of {He;
miented group was als
centration al baseline,
subjects with initially
median, showed 3 col b Fier decrease in (HO
cencentration than subjects high folate, A concen-
wration of MMA above 0.19 pmolf., the median of the
vitamin supplement group st baseline, resulted in a less
promounced reduction in (Hey, but this was only apparent
at week 4 (Table [11),

In contrast, the change in (Hey afier B-vitamin treat-
ment was similar anvong the 3 genotypes for the CGI7T
polymerphism and similar in men and women. The tHey
reduction was also notdifferent in younger and older sub-
Jects or individuals with low or high plasma vitamin By
and PLP ions using the median of the vilamin

ment but also upon B-vitamin supplementation. Despite
this sirong influence, combined administration of B-vita-
i I ysteinemic subjects or 1o those with
hypet inemia may still exhibit
synergistic effects. In women of childbearing age, the
tHey-lowering effects of folic acid in different combina-
tions with vitwmins By and By were stronger than with
folic acid alone [21, 22).
I the present study, smaller reductions in 1Hey were
ehserved in those individusls with MMA concentrations

above the median of the vitmin I d groun ot

supplemented group at

Discussion

We determined plasmal
ter B-vitamin supplemgn

Weeks of B-vitamin traatment

combined low-dose B-vitamin
supplementation in elderly men
amdd women. Bars pepresent
peometric mean values of
tertiles {for details refer to reat).
Povalues denote differeaces 1
baseline concentration for the

respective teniles (paired r-test).

Int. J. Vitam, Nutr. Res., 69 (3), 1999, & Hogrefe & Huber Publishers
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| Had pharmacehinetic savdbun aher courses | and 4, A Jre— theae retrested
| ot gt
— .

after the fourth course even though the pretreat-
ment serum creatinine levels had not changed
significantly. No changes in MTA disposition
were demonstrated by repear pharmacokinetic
analyses after a fourth course of trearment in
four patients. While these eight patients had
dacs ¥

oot connrs afer multiple cveles of

Four patients, all with liver merastases, and all
ereated at the 600 mgfm’ dose level, achieved
partial responses with MTA. Two of these had
metastaric pancreatic cancer (of three pancre-
atic cancer patients) snd two had colorectal
cancer (of 25 colorectal cancer patients). The
first_pancreatic cancer patient, who had previ-

Lilly Ex. 2030
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icity of lometrexol (47,48). Hence subssquent patients in the stdy were ireated with |

sIx and four patients rreared af tae first two dose levels. Again, anemin was the most
prevalen: woxicity, and i ia, and itis were also com- 5
mon, These observations led to a further look a1 the single dose every 4 wk schedule, us- b
a

e

ing @ higher dose of folic acid, 5 mg/id for 14 d, given for 7 d before and for 7 d after the
dose of lometrexol. This dose of folic acid was chasen from extrapolation from the pre-
clinical srudies. Additional objectives fos this studly were 1o stody e effect of lometrexod

on icg, in o (=] whether folic acid improves tolerance of d
!  tio B ’ =x0l in peati ing muultipl Is
of the drug with folic acid supplementation, and to describe the pharmacokinetics. ‘T his s
study recruited 43 patients from 1991 to December, 1995, Dose levels between 12 and 45 I
myg/m’ were studied using a once every 4 wk schedule. This interval was then reduced to &
3wk since recovery of the platelet count afler dosing was achieved by day 21. Dose es- Ex
calation proceeded with paticnts bzing studied at e 43, 60, 78, 100, 130, and | 70 m e
dose levels. The MTD was not formally defined in this study, and the investigatons fell b
that there was capacity for further dose escalation, Thirty-five patients received two d
courses of therapy and a total of 99 courses was given to the 43 patients. The major tox- 5
icity observed was thrombecytopenia; WHO grade Il or IV toxicity was observed in9/99 "
courses, but a downward trend in platelet counts was observed across successive courses
in all patients even if the criteriz for grading roRicity was not reached (l.e., a platelet count
of less than 100). Similarly anemia became more marked in those prutienis receiving more
than two courses, although there was only a 4% incidence of WHO grade ITLand [V 1o0a- tic
icity. Four patierts developed WHO grade TV neutropenia, and ie one case this was le:
associmted with fever requiring iv antibiotics. Two patients developed WHO grade IT1
mucositis, and three patients had decreases in GFR, but this was not in the setting of 1
ralsed serum creatinine. These toxicities were observed at various doselevels during dose 2
escalation. The investigators weated 1wo of the patients who developed grade IV thiom- . 3.
bocytopenia with leweovarin o 30 mg every 6 b for 12 wxd 14 d, respectively, and al- %
though platelet recovery was achieved it was not elear that leseovarin had played arole
in this, hence no further patients were treated with leucovorin, Given te previous expe- thi
rience with this schedule in the absence of folic acid, discussed in Subheading 11 (39), ra
d that foli ppl at S mgid for 14 d reduced dic
permitting a dose of greater than 10 times that in the zbsence of supple- i
mentation, and in particular the cumulative nature of the toxicity was reduced. More re- bel
cently, two other smdics have addressed the question of how much folle ackd is required pol

y Ex., 2043
Meptune v. Lilly IPR2016-00237
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1llung

All paticats were required to have adequaie organ
fanction o ik ion.ch

Following the initial clinical evaluation of lome-
trexol, funther studies were performed in mice in an
attempt to ameliorate the cumulative toxicity of lome-

P 3
acterised by a white blood cell count of at least 4 x
10", neutrophil count at least 2 % 10°1, hacmoglobin
level of at least 10g/d], and platelet coust of at keast 100
3 1071, Adequate hepatic function was also required,

trexol and henpce enadle nepeuud COUrses oﬂm dnng
0 be given, These studi A thart th
sfficacy and toaicity of lometrenol were highly depen-
dent upon dietary folic acid intake [10, 11] and these
preclinical data prompted the Phass 1 suudy of lome-
wrexol given with folic acid supplementation described
here. The ebiectives of this clinical Phase Istudy were:
(a) To evaluate the effect of folic acid on lometrexol
im order & whether
folic acid improves wlerance of lometrexal.
(h) To determine the toxicity of lometrexol in patients
receiving multiple courses of the drug with folic
acid supplementation.
{€) To describe the phanmacokinetics of lometrexs] in
paticnis receiving folic acid supplememation.

as ch ised by bilirubin levels of < 25 umolf,
alkaline phosphatsse < 2.5 times upper limil of nos-
S E v 5

upper limit of normal, prothrombin and pc:‘ml theom-
boplastin time within normal range. The crestinine
Tevel was required to be less than 120 pmolfl and the

glomerular filtration rate (GFR) to be above 50 ml/min

Study design

Folic acid (Approved Prescriplion Services Lad,
Lerds, UK.} was given daily as a single 5 mg wable
ln(?dsyiprn(lund?days following lometrexcl

Patients and methods
Patient elipibility

From September 1991 to December 1995, 43 patients
with a histologically confirmed dingnosis of malig-
nant sclid mnmr. which was refractory to cstab-
lished th standard therapy exist-
od, wuemmdml»lhlsmay All patients had a
pwdnuud life expectancy of at least 12 weeks, and

had recovered from the toxicity of previous treatment
before entering onto the stedy. Specifically, patients
were required to not have received previous anti-
cancer therapy or other investigational drugs within
at hasut we&s (6 weeks if prior therapy incleded

ot 4 week intervals, Lometrexol (Lilly

Research Centre, Erl Wood Manor, Snrley. UK} was
din 095 (wiv) sali

nlq)ldlv bo]nsmr!ﬂmmmmmnleata

£ 1-10 me/ml. Patients dto

e Diepartment oIMulm] Oncology, Newcastle Gen-

zmlmmcbsu’wd

for a further 24 1 ing drug w
ing studies were p weekly: physical

\:r.m lnmlr and ance stafus assessment, and

ical analysis. Full blood. measured

twice a week, As part of the Phase | trial of lometrex

ol with folic acid it was important to demaonstrate that
plasma folate concentrations of patients wers increased
by folate supplementation and folate levels were mea-
sured on course | prior to supplemeatation (day T)
and after 7 days of fuluie sdininisiration bul prior w
Tometrexol (diy Oh, Plasma folase concentrations were

. in C or exiensive radioth
py). Exclusion criteria included l'lu.us whlch owld
have interfered with § il di or
folic acid and i {a)
ication with allop I, probeecid, ney
agens, winmiopi llepaics, co-iri !

{ using a ial folate binding assay
(SmulTRAC-5NB, Beeton Dickinson, Uxlord, UK).

The starting dose was 12 mg/m? as this dose of

! 4 given alonc had been well wicrated on the

or pyrimethamine, (b) extensive radiotherapy and
(e} inflammatory ulcerative bowel disease, or malab-
sorption syndrome, Concurrent reatment with other
i 1 drugs or other anti therapics was
sot allowed. Patients with clinical evidence or symp-
wms suggestive of coronary artery disease or ceatral
nervous system disesse were excluded. Patients with
elfusions andfor ascites were also not recruited.

first course of therapy in previous Phase 1 stedies,
regardless of sehedule [5-8). Lometrexol was given az
a single bohus injection every 4 weeks, with 5 mg/day
oral folic acid administration 7 days prier to treatment
with I 1 and 7 days

Toxicities were evaluaed acconding 10 World Henﬂln
Organisation (WHO) criteria. If repeated courses at a
given dose level were tolerated without loxicity greater

Lilly Ex. 2031
‘Neptune v. Lilly IPR2016-00237
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mwunwmimw; mm-uwhwuum s represcimed Ly mows. Paticat 10 roceived kucovda

1 comnt sadir,
WT—MWH hoea, snd

fddays 44-55). Patiest 16 peceived lesoovorin afier the first counss

change in lung begion: on chest x-ray). Four patients (1

2 ¢ | ovac poi.

2 unknown primary carcinoma) had discase stabiliza-

Imnfor4 3, '3nld 5 months, as assessed by physical
hy scan.

Plasma folate status following oral folic acid
supplementation

Plasma folate concenirations wens measaredd in 23
patients prior 1o folale supplementation (day ~7) and
sfter 7 days of 5 mg/day oral folic acid, ie. prior to
lometrexol adminisiration (day 0). Plasma folate con-
centrations were significantly increased from 9 (3-63)
10 20 (6-180) ng/ml [median (rangs)] after 7 days of
folate supplementation (paired f-test p = 0.009), Pre
and post folatz supplementation plasma folate con-
centrations were variable, increasing in most but not
all cases following the first weck of folale supple-
mentation by 10 {~6 to 134) ng/ml [median (range)],
amounting to 2 1% (<20% w 1400%) change [medi-
an (range)].

che pla i 43-56), pepresented by the salid bars
Pharmacokinetics

For the dose range 12-45 mp/m®, as previowsly
deseribed [12], there was » linzar relationship betwesn

lomstrexol dose and area under the plasma concentra-
tion versus time curve. In the present study, this rela-
tionship was maintained at doses up to and including
130 mg/m? (= 0,89),

Discussion

The objective of the present clinical study was to iden-
tify a safe dose of lometrexol when given with folate
supplementstion o as to allow Phase I trials, in an
attempt to reproduce the efficacy of lometrexol seen
in ﬁoﬂnte—deﬁ:iml mice receiving fi

uudr mdmwocylomnw mmm i:m

mrmquuu.nnduuunmmrk of 21-50% and == 50%
: . 3

afier treatment

Lilly Ex. 2031
Neptune v. Lilly IPR2016-00237
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induced inhihition of de novo purice synthesie. How-
ever, equally, arise in plasma hypoxanthine concentra-
tions could occur due either to DNA degradation fnl—
lowing icity, or an d

prohakly by competition for
(FPGS),

L tyipely
remains a possibility,
A last and crucial possible mechanism by which

of hypoxanthine in response 1o GARFT inhibition. In
fact, the levels detected in the 12 patients studied were
within previowly reported ranges [30-32], extremely
variahle and not temporally related 1o either clinical
toxicity or lometrexol adminietration.

The most importznt finding of this smdy is that 7
:h.ys of folic acid at 5 mefday increased the plasma

* - that

given with tolerated i

folate It may alter I 1 toxicity

ighar
concentrations could compete with lometrexol for the
target enzyme GARFT as well as for the activating
enzyme FPGS. Preclinical studies have ehows that in
folate depleted mice 10-formyltetrahydrofolate con-
cenirations in the intestinal mucosa are 4-fold Jower
than in mice on & regular diet and that folate supple-

up to doses of at least 170 mgim? every 3 weeks. This
is in marked contrast to the doses wlerated in previ-
ous studies, ca, 12 mg/m? per course, when Jome-
trexol was given ajom [5-71 Vsnons possible mecha-
nisms
ty by folate suwl:mcnmwn have been proposed. and
attempts were made in this study 1o prove or disprove
certain of these. Coesidering firstly increased lome-
el plasma clearance following folic acid supple-
as th ism, clinical
studics [ 12] appear toexclude this possibility, i.c. there
were no major differences in the pharmacokinetics of
lometrexol in patients mceavmgu( mot receiving folate
In comrast linical lindings,
in mice on a folate-deficient diet plasma lometrexel
concentrations were sustained in companson to levels
in mice on a normal kigh-folate diet [33],

Sccondly, modulatien of lometrexel transpon by
folate supplementation might underlic the decreased
woxicity. Further in vitro and in vivo studies are needed
w0 resolve this possibility and, in particulr, investiga-
tions need 1o be extended to cover the effect of folate
supplementation on reduced folate carrier and mem-
boane Folale Dinding proiin-uediaied mansporl and
the nermal tissue uptake of lometrexal. Studies wing
HC-lometrexol and sutoradiography in mice wggr.al
that hepatic drog reteation is increased in

of diseuse progression night alivw his yuesiivn o be
[T

camn restore folate cofactor pools [34).

T date, the maximum tolerated dose (MTD) of
lometrexol has not been reached in this Phase 1 clin-
ical wrial. Indeed, significant toxicity has not been
observed ia most patients up o the present dose level
of 170 mgfm?. fi
(G.B. Grindey, personal communicaticn; Wedge etal,
urpublished pesults), where the MTD in mice on a
folate-supplemented diet was found 1o be greater than
TS0 mgim?, the MTTD in patieats may be much higher
than the current dose level. Clinical responses, which
were observed in carly Phase | studies of lometrex-
ol given alone, have not been common in the current
study, i.e. only one objective partial response has been
observed; however, as the MTD has not been schieved
it could be argued that optimal therapeutic conditions

One cause

dministration of folic acd pri d dur-
img teatment could potentially supplement the folase
requirements of the tumour, and thereby circumvent
the activity of lometrexol or, worse still, 2id tumour
progression [35]. Such a p wiould be dif-
ficult to cxamine unequivocally: but the relationship
between a patient’s plasma folate status and the rate

In summary. the work described in this report has

folate deficient diet, although the mechanism
sible for dhis reaention has not been Identificd [33]
“Thirdly, folate supplementation could mﬂucncx:
o and,

that toxicity ¢an be modulat-
led by folic acid supplementation in patients. The infor-

jiation obitained from both preclinical miiive, amd the

clinical Phase I study of lometrexol with folate sup-

was not nwesusanedu pmoflhcamnumd; hlms

reported here, indicates that the MTD
ol Imnml Biven with folate suppl:menlwm may

been shown in vitro that | he coent

bo rwerscd by [Mlmc acid, and that under such teql ponsibl I‘urlberndnclmum toxi u, has
N A

is inhibited [14]. Thus madulation of lometrexol tox- ﬂudres wgy:ﬂ tha folic acid is not acting by enhanc-

icity by folic acid as a result of de d 1 ing I il plasma clearance [12]. This work has

Lilly Ex. 2031
Neptune v. Lilly IPR2016-00237
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the first i
schedule for the adminisration of a GARFT inhibitor,
and the |||l'nm|xmu obtained fmm rlns slndy mll l’x:ll-

jtate the fi

of compoundsin the weatmet of human cancer.

4.

Pizzomo O, Cwshmore AR, Momson BA, Beankdey
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cobalamn deficiency may present with neuropsychiatric or melabolic deficien-
cies, without frank macrocytic anaemia. An investigation of symptoms and/or
signe includes the di of defi ag well as any cauge. Defi-
clency states can still exist even when serum cobalamin levele are higher than
the traditional lower reference limit, Cobalamin-responsive elevations of serum
methylmalonic acid (MMA) and homocysteine are helpful laboratory tools for
the diagnosis. The health-related reference ranges for homocysteine and MMA
appear to vary with age and gender.

Atrophic body gastritis is indirectly diagnosed by measuring serum levels of
gaslrin and pepsinogens, and il may cause dietary cobalamin malabsorplion
despite a normal traditional Schilling’s test. The use of gastroscopy may also
e considered to diagnose dysplasia, bacterial overgrowth and intestinal villons
atrophy in healthy patients with atrophic body gastritis or concomitant iron or
folic acid deficiency. Elderly patients respond to cobalamin treatment as fully as
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Fig. 5. Graphs demonstrating the effect of hydroxyurea, 500 mg PQ BID, on total plasma

B12 and plasma holoTC Il in a patient with polycythemia. The points represent the resuits
obtained during 30 weeks of treatment.
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with cobalaming cocnzyme ant:
action formed the basis for di
potential antineoplastic compounds.

In chemotherapeutic experiments, we studied
cobalamine chloropalladate, which had cxhibited
growth and inhibiting DNA synthesis in human enib
al., 1977).

In developing a scheme of their combined actjo
physiologic action of cobalamines in the body: mo|
cells and the formation of folate coenzymes, as we!
mor cells (Burke sman and Herbert: Floodl
on the selective action of the studied compounds a
pendent enzyme activ

nducted on mice of the
tained from the USSR A

W'—CH; - 2Br
/

cooperation in the area of mumor chemotherapy. According to the description pre

1s a methionine synthetase inkibitor {Carter er o). The quinoline deri administered infraabdom-

kg daily i ch corresponds to hall the maximum tolerable dosage for the

conditions. Treatment was bogun 48 h after transplantation of the tumor. The results of the
24 h afler fhe end of the o of treatment and at various Hmes fhroughout the animal y
measured by the percentage retardation of tumor g| ) i ume, and by the increase
in the animals” li In each atrol and experimental eronps were created sa that their mimbers would
afford statistically culated percentage retardations
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Immunomodulation by vitamin B12: augmentation of CD8" T lymphocytes and
natural killer (NK) cell activity in vitamin B12-deficient paticnts by methyl-B12
treatment

1. TAMURA, K, KUBOTA®, H. MURAKAMI%, M. SAWAMURA, T. MATSUSHIMA, T. TAMURA, T. SAITOH,

H.KURABAYSHI® & T. NARUSE Third Departmet of Interasl beciciae. Guna ivessity Sehool of Medicioe, Machashi

*Bleparument uf [ocerns) Mesdicine, Kusstsi Braneh Hosplral, Gunma Univershy Hospital, Kusaisu, and §Sehool of Heslth Sclentes,
Gunina Univershy, Maebashs, Japon

{Accepied fir publication 7 January 190)

SUMMARY

It has been suggested that vitamin B12 (viLB 12} plays an impertant role in inmune system regulation,
E ohscure. I order o exami F:

of vit B12 on cells of the human immune:
system, lymphocyte subpapulations and NK cell activity were evaluated in 11 patients with vit.B12
deficiency anacmia and in 13 control subjects. Deereases in the mumber of fymghocytes and €D8~ cells
and in the proportion of C4™ cells, an abnormally high CD4/CDR catio, and suppressed NK cell
actiwity were noted i patients compared with control subjects. In all 11 patients and eisht control
subjects, these immune parumeters were evaluated before and afler methylB12 injection. The
Jymphocyte counts and namder of €D eclls increased both in patients and in control subjects. The
high CD4CDE ralio and suppressed NK cell activity were impraved by miethy-|
Augmentation of €D3 CDI6" cclls occurred in patients afler methy-B12 treatment
antibody-dependent cell-mediated eytotoxieity (ADCC) activity, lectin-stimulated lymphocyte blast
formation, and serum levels of immunoglobulins were not changed by methyl-B12 weatment. These
results indicate that viLB12 might play an impertant rele i cellular immunity. cspecially relativing to
€8 cells and the NK cell system, which suggest cells. viLB12
acts a5 an immunomodulator for cellular immunity.

Keywords vimin B2 NK cell CD§ - immunomodulation

Vitamin B1

(PWM) (1]
suppression
in an animalm

using artificially defieient human model systems.

"BIECTS AND )
wccasionally encounter patients with vitB12 defisiency EETI L Ty DR R

Correspondzace: J. Tumuu, Third Depament of Iniemsl Medicins

Gunma Universty School of Msdiems, 3 Shown machi, Mushushi
TSI, Jugn,

28

Subjects
Fleven newly disgnosed Japanese paticnts with vit B12 deficiercy
angemia were admitied to our huspiial between Devember 1990

109 Rlackwel Ssiencs

Lilly Bx, 2089
Neptune v. Lilly IPR2016-00237
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‘These resalts arc consi
. =

Vit BIZ augments CD8® cells and NK cell activity 31

In clinical studics of immunological or neurological disorders

et with othess referred to ahave [3-5]
that [6.7). 1
contrast, Soler e al [8] and Carmel et ai. (9] found no sigaificant
decrease in CD8* cells nor a significantly increased CDACDR
ratio in PA_ Although differences of the races of the subjects can
not be ignored, as Camnel e al. discussed (9], the design of the
study s ako likely to be an important factor explaining the
differences. In our study, only newly diagnosed, untreated patien
were includg

ed

endocrine cells induced by hypergastrinaemia in PA, a deficiency
low aumbers of €DE' Iymphocyles and.

activity may be additional risk factors
On the wther hand, the possibility of an anti-umour effect of
methyl-B12 was reported using an experimental model of cancer
[16]. In that report, cohancement of PLA-, Con A~ and PWM-
stimulated lymphoeyte blast formation by methyl-B12 was sug-
wested 10 be one of the mechanisms of anti-tumour imemunity. In
our study, PHA-, ConA- and PWM-stimulated lymphosyte blast
formation and ADCC were measured in some patients, but no
suppression or change afler methyl-B12 wreatment was noted.
Although these pegative results might be due o the small sample
size in this stusdy, it is possible that ymphocyte blast formation and
ADCC do ot play an important role in anti-timonr immuity

compared with the effects of CDE* and NK cell activity.

© 1999 Blackwell Seience L, Clinfca! and Expersmental Inmoriology, 116:25-31

such as and HIV infections, some effects of
VILB12 have been reported. Sandyk e af. reported a relationship
‘hetween vit.B12 and onset of multiple sckerasis (MS) [17]. They
discussed the possibility of invalvement of vit B12 as a cause of
MS through effects on immune sysiem regulation. A patiemt with
AIDS dementia complex was apparcntly successfully treated
with vitB12 (18], and a rel betwoen viLB12 deficiency

Kasada. E ef al, Resiorstion of sbnormally
vy by 2
Uherspy in & patiert with post-gasirectomy megaloblastic snemia. In

92, 301236,

8 Soler J, Remacha A, Nicto M, Gimferrer E. Lymghosyte subpopula-
tions in patients witk untreatest permicios anemia. Scand 1 Hoematol
1985; 35376,

9 Camnel R, Boone D, Pasker JW. Lymphocyis surfics phenotypes in
pernicious. anesvio. Dig Dis Sci 1987: 32:645 50,

10 Pfohl-Leszkowiez A, Keith G, Disheimer G. Effect of cobalamin

derivatives on in vitro enzymatie DNA methylation; methyleobslamin
e, Bhochen 1991; MHSI4S-S1.

Seling MK, Dickersin GR. Apoplotc eells i periphersl

blood frem pasients with low serum coblamin. | Submicrosc yiol

Puthol 1997 29:223 7,
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Bodian 1963

with neuroblastoma. The reasoning behind this
decision was that since vitamin B,; was an essential
factor for the normal maturation of haemopoietic
cells, it might possibly enhance the maturation
of neuroblastic tissue towards ganglioneuroma.
A completely unselected series of cases of histo-
logically proved mneuroblastoma was given this
treatment, either solely or in addition to operation
and/or radiotherapy., The dosage was 1 mg.
(1,000 pg.) intramuscularly on alternate days for
at least two years whenever survival permitted,
and this was increased from 1957 onwards to 1 mg.
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Table 1. Bio-antioxidant contains all the basic antioxidants. The
amounts stated below under “total dose™ are the combined
doses received from 3 Bio-antioxidants plus the relevant “mono”
preparations. The tablets/capsules were supplied by Pharma Nord,

Denmark
Preparation No. of tablets Total dose
Bio-Quinone Q10 3 90 mg Coenzyme O,
Bio-Glandin 10 1.2 g GLA (n-6)
Bio-Marine 10 35gn-3FA
Bio-Vitamin C, 750mg 3 2850 mg Vitamin C
Bio-Vitamin E, 350mg 4 2500 iu Vitamin E
Bio-Carotene, 9mg 4 32500 iu p-carotene
Bio-Selenium, 100 pg P 387 pg Selenium
Bio-Antioxidant 3 2500 iu Vitamin A

15 mg Vitamin B1
15 mg Vitamin B2
75 mg Vitamin B6
13 pg Vitamin B12
45 mg Niacin
22 mg Pantothenic
300 pg Folic Acid
300 pg Biotin
300 ju Vitamin D
150 mg Magnesium
22 mg Zinc
3 mg Copper
6 mg Manganese




State of the Art

Barber




State of the Art




State of the Art

Kirkemo




LILLY PUBLICATIONS




Lilly Publications

12/3/99 Lilly to FDA:




Lilly Publications

12/3/99 Lilly to FDA:




Lilly Publications

2/16/00 Lilly to FDA:




Lilly Publications

2/16/00 Lilly to FDA:




Lilly Publications

2/16/00 Lilly to FDA:




Lilly Publications

Oncologist Article




DR. CHABNER




Dr. Chabner

Dr. Chabner’s Testimony




Dr. Chabner

Dr. Chabner’s Testimony




Dr. Chabner

Dr. Chabner’s Testimony




Dr. Chabner

Dr. Chabner’s Testimony




Dr. Chabner

Dr. Chabner’s Testimony




Dr. Chabner

Dr. Chabner’s Testimony




Dr. Chabner

Dr. Chabner’s Testimony




Dr. Chabner

Dr. Chabner’'s Testimony




Dr. Chabner

Dr. Chabner’s Testimony




Dr. Chabner

Dr. Chabner’s Testimony




Dr. Chabner

Dr. Chabner’s Testimony




Dr. Chabner

Dr. Chabner’s Testimony




Dr. Chabner

Dr. Chabner’s Testimony




Dr. Chabner

Dr. Chabner’'s Testimony




Dr. Chabner

Dr. Chabner’s Testimony




Dr. Chabner

Dr. Chabner’s Testimony




Dr. Chabner

Dr. Chabner’s Testimony




Dr. Chabner

Dr. Chabner’s Testimony




Dr. Chabner

Dr. Chabner’s Testimony




Dr. Chabner

Dr. Chabner’s Testimony




Dr. Chabner

Dr. Chabner’s Testimony




Dr. Chabner

Dr. Chabner’s Testimony




Dr. Chabner

Dr. Chabner’s Testimony




Dr. Chabner

Dr. Chabner’s Testimony




Dr. Chabner

Dr. Chabner’s Testimony




Dr. Chabner

Dr. Chabner’s Testimony




Dr. Chabner

Dr. Chabner’s Testimony




Dr. Chabner

Dr. Chabner’s Testimony




Dr. Chabner

Dr. Chabner’s Testimony




Dr. Chabner

Dr. Chabner’s Testimony




Dr. Chabner

Dr. Chabner’s Testimony




Dr. Chabner

Dr. Chabner’s Testimony




Dr. Chabner

Dr. Chabner’s Testimony




Dr. Chabner

Dr. Chabner’s Testimony




Dr. Chabner

Dr. Chabner’s Testimony




Dr. Chabner
Dr. Chabner’s Testimony

R




Dr. Chabner

Dr. Chabner’'s Testimony




Dr. Chabner

Dr. Chabner’s Testimony




Dr. Chabner

Dr. Chabner’s Testimony




Dr. Chabner

Dr. Chabner’s Testimony




Dr. Chabner

Dr. Chabner’s Testimony

1 BRUCE CHAENER

2 once —— a ons—day regimsn rather than a

3 constant daily regimen. 2And you're treating
4 human tumocrs. You'rs not treating this

s disabled poor tumocr that they used in mice,
e which has, wou know, a hypsrsensitivity to

7 TS inhibitors.

B S0 I would sav, "Show me the human
e data. What did it do in pecople?™ And I

10 found that, vou know, totally unconvincing
1l that I should go forward with it.

12 Now, why they did this with the

13 FDA, I don't know. Things happened bestween
1< 199% June and when this document went in.

13 They had their reasons for doing it. I'm

18 not privy to that. I suspect it was that

17 their regimen was wvery toxic, that they were
18 testing a mesothelioma and they were sager
1= to find a way to keep going. They had a kig
20 investment in this so they did it.

21 MR. GROSSMAN: Counsel ——

22 . They used a regimen which had never
23 been tried in people, as far as I know. 2aAnd
e that was folic acid and B1Z. I've nsevsar

23 seen any papsr priocr to '"%% where that
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2 Q. Does the patent anywhere disclose why
e it i1s important to select those doses?
T L. The patent sort of gives some

= flexibility to the physician, but I can tell

= you in practice everybody uses 1000.

Source: Ex. 1075 at 352:5-9; Paper 48 at 30. NEPTUNE DX - 182
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L ERUCE CHARENER

(o8]

The method is to inject

3 intramuscularly 1000 micrograms, and it says
4 that the range is 500 to 1500 micrograms.

= Q. Does the patent anywhere disclose why
2 it is important to select those doses?

7 A. The patent sort of gives some

e flexibility to the physician, but I can tell

you 1ln practice everybody uses 1000.

Source: Ex. 1075 at 352:1-9; Paper 48 at 31. NEPTUNE DX - 185
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18 Q What's the recommended daily intake

L3 for folate?

== 2 400 micrograms a day.

Source: Ex. 1076 at 83:18-20; Paper 48 at 31. NEPTUNE DX - 199
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piece, I have said that there are numbers of

reasons that homocysteine could be elevated,

14 Bl2 or low Bl2 being one of them.

15 However, in the presence of normal

16 MMA, I believe that Niyakiza does not support

17 the conclusion that B12 is -- Bl2 deficiency is
18 the cause. It just says that, at least in this
19 group of patients, I can't say it is and I

20 can't rule out it isn't.

Source: Ex. 1076 at 116:12-20; Paper 48 at 24. NEPTUNE DX - 204
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. Q But for patients where it makes

in

sense, you would give —- if you are going to
treat the patient with folate, you would alsoc
treat the patient with Bl2 to account for
potential masking?

- ME. ERINSEY: Object to the form;
L asked and answered.

t THE WITNESS: Yes, for a -- the

- clinical judgment, I would give folate and

L2 Bl2, because I would have made a judgment
4 in that specific patient situation that
s the folate and BlZ weren't going to have
Le a —-- counteract ancother intervention that

L I was going to be giving.

Source: Ex. 1076 at 98:4-17; Paper 48 at 25-26. NEPTUNE DX - 206
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