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Studies of monotherapy with L-methylfolate, methylcobalamin, or pyridoxal
5'-phosphate suggest that these B vitamins may reverse both the symptoms and

the pathophysiology of diabetic peripheral neuropathy (DPN). The efficacy of oral-
combination L-methylfolate, 3 mg,; methylcobalamin, 2 mg,; and pyridoxal
5'-phosphate, 35 mg (LMF-MC-PP) in restoring cutaneous sensitivity in patients with
type 2 diabetes with DPN was evaluated in 20 type 2 diabetic patients who were given
LMF-MC-PP twice daily for 4 weeks and then once daily for an additional 48 weeks.
Statistically significant improvement in 1-point (tactile) and 2-point (discriminatory)
static testing at the right and left great toe and heel in the patients was observed in all
3 follow-up periods: 1) baseline to 6 months, 2) baseline to 1 year, and 3) 6 months to
1 year. The greatest improvement occurred between baseline and 1 year of treatment.
Treatment with oral LMF-MC-PP appears to promote restoration of lost cutaneous
sensation in DPN.
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diabetes mellitus (DM) and is a leading cause of disability in the United
States. Approximately 30% of DM patients at least 40 years of age have
DPN-related loss of protective sensation in their feet. This symptom precedes
most foot ulcerations and nontraumatic amputations in DM patients.! In 2004,

D iabetic peripheral neuropathy (DPN) affects up to 60% of patients with
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Improvement of Cutaneous Sensitivity in Diabetic Peripheral Neuropathy

more than 70,000 nontraumatic
lower-limb amputations (representing
approximately 60% of all nontrau-
matic amputations) were performed
in patients with DM.?

The gravity of DPN is underscored
by the fact that DM has reached epi-
demic proportions within the past
quarter century in the United States.
Between 1992 and 2002, the number
of individuals diagnosed with DM
doubled. In 2007, the estimated
prevalence of DM in the general US
population was 7.8%—a total of
23.6 million people. Of this group,
DM remained undiagnosed in 5.7%.?
The severity of DPN increases with
duration of DM, patient age, and de-
gree of glycemic dysregulation.®*

Despite the rising prevalence of
DPN and the seriousness of its conse-
quences, little consensus regarding
its underlying pathophysiology
and primary treatment exists.>®
Although several conventional anti-
seizure, antidepressant, and miscella-
neous agents are used in treatment
of DPN, only duloxetine and prega-
balin have been approved by the US
Food and Drug Administration (FDA)
for the treatment of DPN pain and

pathologic processes associated with
the disorder have prompted research
into new pharmacologic interven-
tions. For example, oxidative stress
and nerve perfusion deficits have
emerged as leading candidates in the
pathogenesis of DPN. A recently
proposed model suggests that
hyperglycemia-induced oxidative
stress and secondary depletion of po-
tent endogenous vasodilating nitric
oxide (NO) occur within the en-
doneurial microvasculature and,
thus, the peripheral nerve trunks of
patients with DPN. This pathology
has been postulated to underlie the
diabetic foot.”

L-Methylfolate, methylcobalamin,
and pyridoxal S5’-phosphate are

L-methylfolate, 2 mg of methylcobal-
amin, and 35 mg of pyridoxal 5'-
phosphate (LMF-MC-PP; Metanx®;
Pamlab, LLC, Covington, LA)S
improves sensory perception, as
measured by 1-point (tactile) and
2-point (sensory discrimination)
tests, in symptomatic type 2 DM pa-
tients with established peripheral
neuropathy.

Patients and Methods

Patients

Twenty consecutive patients with
type 2 DM with complaints consis-
tent with DPN were screened at the
Carolina Medical Associates Podi-
atric Clinic (Aiken, SC) between June
2006 and October 2007. Written

L-methylfolate, methylcobalamin, and pyridoxal 5'-phosphate are metaboli-
cally active forms of the B vitamins folate, B,,, and By, respectively.

metabolically active forms of the B
vitamins folate, B;,, and B, respec-
tively. Research has demonstrated that
S-methyltetrahydrofolate (5-MTHF)
improves bioavailability of NO and,
presumably, endothelial function
in patients with type 2 diabetes.®

Despite the rising prevalence of DPN and the seriousness of its conse-
quences, little consensus regarding its underlying pathophysiology and

primary treatment exists.

dysesthesias. Unfortunately, despite
the ability of these 2 drugs to reduce
these symptoms, neither alters the
underlying pathophysiology of DPN.
To date, available conventional
agents used in DPN are merely pallia-
tive, rather than disease modifying.
Therefore, agents that address the
underlying pathophysiology of DPN
are needed.’

Although decades of intense re-
search have produced no clear under-
standing of the pathophysiology of
DPN, commonalities among several

Additional benefits of L-methylfolate
may include a direct effect on en-
dothelial NO synthase and a scaveng-
ing effect on free radicals, including
superoxide anion and peroxynitrite.’
Oral methylcobalamin has been
shown to enhance myelin node
genesis, nerve regeneration, and im-
provement of paresthesias and dyses-
thesias in DPN.'®!! Also, there is a
correlation between pyridoxal defi-
ciency and symptomatic DPN.!2

We hypothesized that twice-daily
oral administration of 3 mg of
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informed consent was obtained from
all patients.

Inclusion Criteria

1) Positive sensory symptoms (eg,
spontaneous pain or painful dyses-
thesias) of the feet for > 6 months
(all study participants had sponta-
neous pain in the feet that was
described as burning, tingling, throb-
bing, or like “pins and needles,” con-
sistent with diabetic neuropathy. At
time of presentation, each patient
had been evaluated for degree of neu-
ropathy by means of monofilament
[Semmes-Weinstein] testing. Each pa-
tient had failed at least 2 [ie, 20%)]
of 10 sites tested on each foot. At
baseline in the study, each patient
underwent a detailed neurologic ex-
amination, including assessment of
skin condition, deep tendon reflexes,
and muscle strength, as well as test-
ing of touch, pinprick, propriocep-
tive, and vibratory sensation, and
symptoms of neuropathy with a
visual analog scale [VAS]); and
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Improvement of Cutaneous Sensitivity in Diabetic Peripheral Neuropathy continued

2) Willingness to participate in a
1-year study to evaluate response to
medication; and

3) Active engagement with a
primary-care physician for type 2
DM management. Although it
was required that glycemic control
was being attempted, patients were
not required to have a specific aver-
age fasting blood glucose or hemo-
globin A,. to be enrolled in the
study.

Exclusion Criteria
1) Failure to keep scheduled appoint-
ments for Pressure-Specified Sensory
Device (PSSD; Pressure-Specified
Sensory Device™; NK Biotechnical
Corp., Minneapolis, MN) testing in
any scheduled 2-week assessment
period; and/or

2) Missing 3 consecutive doses of
drug; and/or

3) Initiation of on-label or off-
label medications (eg, gabapentin,
pregabalin, or duloxetine) for dia-
betic neuropathy during the treat-
ment period. (Discontinuation of
any of these medications during
the treatment period did not result
in exclusion of a patient from
study. Use of pregabalin, duloxe-
tine, or amitryptyline at onset of
study did not result in exclusion of
a patient from the study, as these
agents do not affect sensory capac-
ity); and/or

4) Comorbidity for neuropathy or
history of back surgery.

Methods

At baseline, each patient was evalu-
ated at right and left great toe pulp
and right and left medial heel (at the
medial tuberosity) with the PSSD.
The great toe and medial heel are in-
nervated by fibers from the medial
plantar nerve and the calcaneal
branch of the lateral plantar nerve,
respectively.
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Following baseline PSSD testing, pa-
tients were treated with LMF-MC-PP
twice daily for 4 weeks and then once
daily for an additional 48 weeks. Sam-
ples of the medication were dispensed
in sufficient quantity at each patient
visit to allow for daily dosing beyond
the next scheduled appointment.
Patients were evaluated every 6 to
8 weeks for changes in symptoms, use
of other medications, and adherence
to the study protocol.

After 6 months and 1 year of treat-
ment, patients underwent follow-up
PSSD testing. In the current study,
the following 4 test outcomes were
measured. The mean differences in
results were expressed in g/mm?, for
1) combined (right and left) great
toe pulp 1-point static PSSD testing,
2) combined heel 1-point static test-
ing, 3) combined great toe 2-point
static testing, and 4) combined heel
2-point static testing over 3 pre-
determined time intervals (baseline
to 6 months, baseline to 1 year, and
6 months to 1 year). One-point static
touch measures overall pressure
threshold; 2-point static touch mea-
sures nerve density, which correlates
with the number of surviving A-beta
fibers in the dermis.

Statistical Analysis

The research question that was posed
was whether the combined (average
of right plus left) measures for great
toe or heel for 1-point or 2-point
static test result was significantly
different either at 6 months of treat-
ment as compared with baseline, at
1 year of treatment as compared with
baseline, or at 1 year of treatment as
compared with 6 months of treat-
ment with oral LME-MC-PP. Statisti-
cal analysis was conducted by Baylor
Health Systems (Dallas, TX) using
SAS® 9.2 software (SAS Software,
Cary, NC). The 1-sample t-test,
which was based on the difference
in combined (right and left) static
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values across any 2 time points, was
used for data analysis. The rate of
Type 1 error (mistakenly rejecting
true null hypothesis) of each f-test
was set at 0.0166. Thus, the overall
Type 1 error rate for each static or
combined static was controlled
below 0.05. This maneuver is known
as the Bonferroni adjustment for
multiple testing. Results of the 1- or
2-point static test were expressed in
mean change over the 3 time inter-
vals, P value, and 98.34% confidence
interval (CI) of each comparison. For
patients with total loss of protective
sensation at baseline, 130 g/mm? was
used as the imputing value for their
PSSD baseline measurement.

Results
PSSD Test Results

Mean results of PSSD test at
baseline. Table 1 lists the mean
absolute PSSD test results on the
great toe pulp and medial heel of the
patients at baseline, 6 months of
treatment, and 1 year of treatment
with LMP-MC-PP. At baseline, the
following mean results were
obtained:

Combined 1-point test on great
toe pulp: 38.5 g/mm?

Combined 2-point test on great
toe pulp: 49.5 g/mm?

Combined 1-point test on medial
heel: 33.6 g/mm?

Combined 2-point test on medial
heel: 53.3 g/mm?

Figures 1 and 2 illustrate the decline
in absolute PSSD 2-point static test
results (showing improvement in
2-point sensory discrimination) at the
great toe pulp and medial heel, re-
spectively, at baseline, 6 months, and
1 year. Overall, the greatest degree of
improvement occurred between base-
line and 1 year of treatment. Least
improvement in PSSD results was
observed between 6 months and
1 year of treatment.
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Table 1

Absolute PSSD Test Results for Combined 1- and 2-point
Great Toe Pulp and Medial Heel

PSSD Testing Site

Mean (g/mm?)

Great Toe Pulp 1-Point Combined

Baseline 38.5

6 mo 15.9

ly 4.9
Great Toe Pulp 2-Point Combined

Baseline 49.5

6 mo 27.7

ly 10.8
Medial Heel 1-Point Combined

Baseline 33.6

6 mo 14.8

ly 5.5
Medial Heel 2-Point Combined

Baseline 53.3

6 mo 23.0

ly 11.4

PSSD, Pressure-Specified Sensory Device™ (NK Biotechnical Corp., Minneapolis, MN).
Data Courtesy of Mackie J. Walker, Jr, DPM (Carolina Musculoskeletal Institute, Aiken, SC).

Figure 1. Effect of oral LMF-PP-MC treatment on 2-point static testing on great toes (left/right combined) of pa-
tients with DPN. Results from testing the great toes of DPN patients (n = 16) with PSSD reveal decline in absolute
PSSD 2-point static test values (showing improvement in 2-point sensory discrimination) at baseline, 6 months,
and 1 year with oral-combination LMF-PP-MC. DPN, diabetic peripheral neuropathy; LMF-MC-PP, .-methylfolate,
3 mg; methylcobalamin, 2 mg; pyridoxal 5'-phosphate, 35 mg; PSSD, Pressure-Specified Sensory Device™ (NK

Biotechnical Corp., Minneapolis, MN).

* < 25.7 g/mm? represents the 99% confidence level for the normal pressure threshold, as measured by PSSD testing.

Baseline vs 6 months of treatment with LMF-MC-PP.
*Baseline vs 1 year of treatment with LMF-MC-PP.

60

50

P =.006"

Y |

Normal*

P <.001%

Baseline

6 months

1 year

Mean changes in PSSD measurements.
Table 2 lists the mean changes in
static 1- and 2-point PSSD tests of
combined (right and left) great toe
and medial heel that occurred during
the 3 treatment periods: baseline to
6 months, baseline to 1 year, and
6 months to 1 year. One- and 2-point
static PSSD values after 6 months
and 1 year of treatment showed sta-
tistically significant improvement as
compared with baseline values.
Compared with baseline, the average
changes in 2-point static sensory
discrimination at the great toe after
6 months and 1 year of treatment
with LMF-MC-PP were —27.05 g/mm?
(P =.006) and —38.56 g/mm?
(P <.001), respectively. Compared
with the baseline, the average
changes in 2-point static sensory
discrimination at the medial heel
after 6 months and 1 year of treatment
with LMF-MC-PP were —34.1 g/mm?”
(P<.001) and —42.72 g/mm?
(P < .001), respectively.

The majority of the patients who
completed the VAS reported im-
proved VAS scores in advance of im-
provement in PSSD scores. However,
patients with loss of protective
sensation and very low PSSD test
results often reported an increase in
unpleasant paresthesias for 3 to
8 weeks before improvement in PSSD
results.

Discussion

Our study found that treatment with
LMF-MC-PP was associated with sta-
tistically significant improvement in
both 1- and 2-point static PSSD mea-
surements in the great toe and heel
at 6 months and 1 year. To our knowl-
edge, this is the first clinical study
to show that treatment with LMEF-
MC-PP was associated with statisti-
cally significant improvement in
impaired peripheral nerve sensitivity
due to DPN. These findings suggest
that LMF-MC-PP promotes restoration
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P < .001" Normal*

P <.001%

0 T T T
Baseline 6 months 1 year

Figure 2. Effect of oral LMF-MC-PP treatment on 2-point static testing on medial heels (left/right combined) of pa-
tients with DPN. Results from testing the medial heels of DPN patients (n = 16) with the PSSD reveal decline in ab-
solute PSSD 2-point static test values (showing improvement in 2-point sensory discrimination) at baseline,
6 months, and 1 year with oral-combination LMF-MC-PP. DPN, diabetic peripheral neuropathy; LMF-MC-PP,
L-methylfolate, 3 mg; methylcobalamin, 2 mg; pyridoxal 5'-phosphate, 35 mg; PSSD, Pressure-Specified Sensory
Device™ (NK Biotechnical Corp., Minneapolis, MN).

*< 25.7 g/mm? represents the 99% confidence level for the normal pressure threshold, as measured by PSSD testing.
Baseline vs 6 months of treatment with LMF-MC-PP.

*Baseline vs 1 year of treatment with LMF-MC-PP.

of damaged cutaneous nerve fibers
in patients with DPN.

The finding that patients with loss
of protective sensation tended to
have an increase in paresthesias for
3 to 8 weeks before improvement in
PSSD test results suggests that a tran-
sient increase in paresthesias during
treatment with LMF-MC-PP may be
an early indicator of response to
treatment. Patients reporting im-
provement in function tended to
notice improvement in sleep first
and then improvement in gait stabil-
ity as paresthesias or pain declined,
most often after 9 to 12 weeks of
therapy.

Our findings are consistent with the
theory that treatment with medical
foods that enhance the bioavailability
of endothelial NO may address the
underlying pathogenesis of DPN. The

Table 2

Mean Differences in PSSD Measurements on Feet of Patients With

Diabetic Peripheral Neuropathy

98.34% Confidence

PSSD Test Site and Timing Mean g/mm? T-Static P Value Intervals
Great Toe 1-Point Static
Baseline vs 6 mo —22.54 —2.93 .010% —43.25, —1.83
Baseline vs 1y —33.64 =399 .001* =56.39, =10.92,
6movsly -11.10 —2.57 .021 —22.73, 0.54
Medial Heel 1-Point Static
Baseline vs 6 mo —18.76 -3.09 .0072 —35.10, —2.41
Baseline vs 1y —28.12 —4.38 .001* —57.89, —19.23
6movsly -9.36 —2.50 .025 —19.46, 0.74
Great Toe 2-Point-Static
Baseline vs 6 mo —27.05 —3.42 .006? —49.40, —4.69
Baselinevs 1y —38.56 -5.63 .001° —57.89, —19.23
6movsly —16.87 -3.49 .003? -29.87, —3.86

Medial Heel 2-Point Static

Baseline vs 6 mo —34.01 —-5.93 .0012 —49.60, —18.41

Baseline vs 1y —42.72 =795 .001* —57.34, —28.10

6movsly —11.68 -2.33 .035 —25.23, 1.86
N = 16.

“Statistically significant.

136 VOL. 7 NO.4 2010 REVIEWS IN NEUROLOGICAL DISEASES



Improvement of Cutaneous Sensitivity in Diabetic Peripheral Neuropathy

formulation of LMF-MC-PP used in
the current study is classified by the
FDA as a prescription medical food.
The FDA states that medical foods are
substances to be prescribed by a
physician “for the specific dietary
management of a disease or condi-
tion for which distinctive nutritional
requirements, based on recognized
scientific principles, are established
by medical evaluation.”!*

As noted previously, evidence
from past studies suggests that the
individual components of LMEF-
MC-PP may address the underlying
pathophysiology of DPN. Both pyri-
doxal S5’-phosphate and methyl-
cobalamin monotherapy have been
shown to be essential to critical
peripheral nerve functions that are
impaired in diabetic neuropa-
thy.1%1115 Also, 5-MTHF has been
shown to improve endothelial func-
tion in patients with type 2 DM,
possibly by enhancing synthesis of
NO.391¢ (Figure 3). The data from
our pilot study involving a com-
bination of metabolically active
L-methylfolate, methylcobalamin,
and pyridoxal 5'-phosphate are con-
sistent with studies of monotherapy
with these B vitamins and suggest
that LMF-MC-PP modifies the patho-
physiology of DPN, renews perfusion
of peripheral nerves, and improves
sensory perception in patients with
DPN.

Evidence suggests that the patho-
genesis of DPN is multifactorial and
involves the effects of hyperglycemia,
oxidative stress, mitochondrial dys-
function, and impairment of trans-
port of nutrients within nerve axons
as a result of accumulation of ad-
vanced glycation end products.!”!8
Oxidative stress in patients with
diabetes is known to reduce endothe-
lial production of NO, a gaseous free
radical and important mediator of
vascular smooth muscle relaxation
and tissue repair.'” More specifically,

L.-Methylfolate

N

Homocysteine Methionine

Nitric Oxide
Coupled
eNOsS
lL.————BH, Arginine
II‘ \
7,8-BH,/q-BH _
2/9-BH, 0,
Uncoupled
eNOS
0,

Figure 3. Nitric oxide synthesis and potential mechanisms of action of .-methylfolate. Diagram illustrates nitric
oxide (NO) synthesis from t-arginine, as catalyzed by endothelial NO synthase (eNOS), and potential mechanisms
for beneficial effects of L-methylfolate on eNOS. The beneficial effects of L-methylfolate may be explained by
different mechanisms. I. Tetrahydrobiopterin (BH,) rescue or BH, stabilization, in which L-methylfolate may stimu-
late endogenous BH, regeneration from quinoid-dihydrobiopterin (q-BH,) or lead to chemical stabilization of
BH,. II. Antioxidant effects, in which L-methylfolate may act as a direct antioxidant. Ill. Direct effect on eNOS, in
which 1-methylfolate reduces superoxide generation and increases NO synthesis in a BH,-dependent manner.
Adapted with permission from Verhaar MC, Stroes E, Rabelink T]. Folates and cardiovascular disease. Arterioscler

Thromb Vasc Biol. 2002;22:6-11.°

oxidative stress “uncouples” endothe-
lial NO synthase (eNOS), thereby re-
ducing the availability of NO and pro-
moting constriction of blood
vessels.”1?2% (Figure 3). Reduced capil-
lary flow associated with this en-
dothelial dysfunction is believed to
cause nerve hypoxia, and, eventually,
DPN.3!5 Reduced synthesis and bioac-
tivity of NO also appear to be associ-
ated with impaired wound healing in
patients with diabetes.?""*?

Treatment with oral 5-MTHF offers
several potential advantages, as
compared with folic acid; 5-MTHF
has 7 times the biologic activity of
folic acid. Also, unlike folic acid,
5-MTHEF is metabolically active and
does not undergo the complex 4-step
conversion process required for the
activation of folic acid. Furthermore,
because up to 50% of the potential
patient population has a genetic
polymorphism that precludes com-
plete conversion of folic acid to
L-methylfolate, oral 5-MTHF offers

VOL. 7 NO. 4 2010

this group of patients the advantage
of greater utilization.?***

The PSSD method used in this study
to assess 1-point sensory (tactile) and
2-point (discriminatory) sensation is a
quantitative sensory test. When used
for 2-point testing, the PSSD measures
paired neurosensory end-organ stim-
uli to the skin. During testing, 2 identi-
cal hemispherical metal prongs (each
of which has its own force transducer)
are placed against the skin. In the cur-
rent study, we assessed static touch,
which is mediated by the Merkel
cell-neurite complex related to the
slowly adapting, large, thinly myeli-
nated group A-beta fibers (moving
touch, which is mediated by
mechanoreceptors called Meissner
and Pacinian corpuscles, is transmitted
by a quickly adapting group of A-beta
tibers). During PSSD testing, the cuta-
neous pressure threshold that distin-
guishes 1 stimulus from 2 repetitive
stimuli is calculated by a computer, ac-
cording to the method of limits.
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Because PSSD testing involves no
needle sticks or electric shocks, pa-
tients have no pain and typically are
willing to undergo testing more than
once, if needed. Compared with
other modalities of sensory testing,
including Semmes-Weinstein mono-
filament and electromyography/
nerve conduction velocity testing,
the PSSD has greater sensitivity at de-
tecting early sensory fiber loss.?530
Because PSSD testing is an objective
measure, it may be used to monitor
neuronal response to treatment, as it
was in this study.?

The 2-point static PSSD test results
in the current study are particularly
interesting. The finding that all
2-point static values for heel and
great toe improved significantly dur-
ing all follow-up periods suggests
that LMF-MC-PP promotes restora-
tion of A-beta fibers and, thereby,
improves the ability of patients with
diabetic neuropathy to perceive in-
sults to the skin. Because restoration
of cutaneous nerve fibers ordinarily

is preceded by return of peripheral
nerve fiber function, it is possible
that treatment with LMF-MC-PP
may reduce risk of infection, ulcera-
tion, and amputation among
diabetic patients with peripheral
neuropathy.

Limitations in the design and in-
terpretation of the current study in-
clude its relatively small sample size,
the method of patient selection, pos-
sible volunteer bias, lack of control
group, lack of blinding, lack of deter-
mination of the optimal duration of
chronic therapy, the minimally sub-
jective component of neurosensory
testing, and the potential for a
placebo effect. Moreover, the study
did not control for variation of dura-
tion or severity of type 2 DM among
patients and the wuse of insulin
and/or symptom-ameliorating drugs
by some patients.

Conclusions
The results of this pilot study suggest
that LMF-MC-PP restores cutaneous

sensitivity in patients with DPN, pos-
sibly by promoting regeneration of
damaged nerve fibers through in-
creased availability of NO. The LMF-
MC-PP was well tolerated, and no pa-
tients reported adverse effects. Thus,
LMF-MC-PP should be considered for
the treatment of DPN and its com-
plications in appropriate patients.
Randomized controlled trials
involving a larger population of
patients with neuropathy are under-
way to confirm the preliminary find-
ings of our study. Future prospective
randomized controlled trials explor-
ing mechanism of action and effi-
cacy in larger populations of patients
with DPN could determine whether
LME-MC-PP is indeed a disease-
modifying therapy for DPN. Based
on the potential mechanisms of
action of LMF-MC-PP, clinical inves-
tigation of the efficacy and safety
of combination LMF-MC-PP in pa-
tients with chemotherapy-induced
peripheral neuropathy should also
be considered. [ ]

Main Points

e Diabetic peripheral neuropathy (DPN) affects up to 60% of patients with diabetes mellitus (DM) and is a leading cause
of disability in the United States. The severity of DPN increases with duration of DM, patient age, and degree of
glycemic dysregulation. The gravity of DPN is underscored by the fact that DM has reached epidemic proportions
within the last quarter century in the United States.

e Commonalities among several pathologic processes associated with DPN have prompted research into new phar-
macologic interventions; oxidative stress and nerve perfusion deficits have emerged as leading candidates in the
pathogenesis of DPN.

e We hypothesized that twice daily oral administration of 3 mg of L.-methylfolate, 2 mg of methylcobalamin, and 35 mg
of pyridoxal S’-phosphate (LME-MC-PP) improves sensory perception, as measured by 1-point (tactile) and 2-point
(sensory discrimination) tests, in symptomatic type 2 DM patients with established DPN.

* Following baseline Pressure-Specified Sensory Device™ (PSSD) testing, patients were treated with LMF-MC-PP twice
daily for 4 weeks and then once daily for an additional 48 weeks. After 6 months and 1 year of treatment, patients
underwent follow-up (PSSD) testing.

e Our study found that treatment with LMF-MC-PP was associated with statistically significant improvement in both
1-and 2-point static PSSD measurements in the great toe and heel at 6 months and 1 year.

e The data from our pilot study involving a combination of metabolically active L-methylfolate, methylcobalamin, and pyri-
doxal 5'-phosphate are consistent with studies of monotherapy with these B vitamins and suggest that LMF-MC-PP
modifies the pathophysiology of DPN, renews perfusion of peripheral nerves, and improves sensory perception in patients
with DPN.
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