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NOVEL TREATMENTS FOR THE POOR
SURGICAL CANDIDATE

EFFECT OF MINDFULNESS MEDITATION
ON INTRAOCULAR PRESSURE AND
TRABECULAR MESHWORK GENE
EXPRESSION: A RANDOMIZED
CONTROLLED TRIAL

Dada T, Bhai N, Midha N, et al'
Industry support: No

ABSTRACT SUMMARY

A randomized controlled trial investi-
gated the effects of mindfulness medita-
tion on IOP and trabecular meshwork
gene expression. The study was con-
ducted in India and included 60 patients
with primary open-angle glaucoma who
had an IOP of at least 21 mm Hg on
maximum tolerated medical therapy.
The patients were already scheduled to

have glaucoma surgery (trabeculectomy).

Individuals in the intervention group
were randomly assigned to complete
3 weeks of daily 45-minute mindfulness
meditation sessions, while individuals
in the control group continued medi-
cal therapy alone. The intervention and
control groups were similar in age (55.97
1898 years old vs 55.79 +7.09 years
old; P = .92) and sex predominance
(malefemale ratio, 23:7 vs 22:8). The
mindfulness meditation intervention
used focused breathing to achieve con-
scious awareness and directed attention
to create relaxation and reduce the stress
response.

At the conclusion of the study, the
intervention group demonstrated a sig-
nificant reduction in IOP (20.16 £3.3 to
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STUDY IN BRIEF

» A randomized controlled trial investigated the effect of mindfulness meditation on |0P
and trabecular meshwork gene expression in patients with medically uncontrolled primary
open-angle glaucoma. Those who completed 3 weeks of mindfulness meditation experienced
a statistically significant decrease in I0P. They also experienced an upregulation of
neuroprotective genes and a downregulation of proinflammatory genes and factors.

WHY IT MATTERS

Mindfulness meditation is a noninvasive strategy that may lower [OP in patients with
glaucoma who are on maximum tolerated medical therapy.

15.05 2.4 mm Hg P = .001) compared
to the control group (21.2 £5.6 to 20.0
+5.8 mm Hg; P =38). The reduction was
maintained in members of the interven-
tion group who achieved success (IOP <
15 mm Hg but > 5 mm Hg) and did not
undergo trabeculectomy for an addition-
al 9 weeks. Diurnal IOP fluctuation was
significantly decreased in the intervention
group (4.07 £1.3 t0 2.95 £1.75 mm Hg

P =.006) compared to the control group
(45 £2.17 to 438 £2.3 mm Hg P = .83).
Scores on the Glaucoma Quality of Life-
15 Questionnaire also improved in the
intervention group.

A portion of trabecular meshwork tis-
sue was removed for analysis from each
patient who underwent trabeculectomy.
Downregulation of proinflammatory
genes and upregulation of neuroprotec-
tive genes and nitric oxide synthetase
were found among patients in the inter-
vention group.

DISCUSSION

Should eye care providers recommend
mindfulness meditation to patients with
progressive glaucoma?

Many providers have patients who
are poor surgical candidates or who are
averse to undergoing surgery and wish
to know if there is another option. IOP
is currently the only modifiable risk fac-
tor in glaucoma. If surgery or additional
medical therapy is not possible for a
patient, mindfulness meditation is a low-
risk (arguably a no-risk) option and, in
most situations, a low-cost strategy that
may not only reduce IOP but also benefit
the whole person.? Suggesting mind-
fulness meditation is akin to advising
patients to increase their level of physical
activity, which has been shown to slow
the rate of visual field loss.?

Dada and colleagues note that the
study’s follow-up period is short and that
further research is required to determine
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the long-term effects of mindfulness
meditation. It is also worth considering
that the practice of mindfulness medi-
tation is a habit that must be formed,
which some people may find difficult.
Meditation, however, can be suggested
to almost all patients, especially those
who are immobile or unable to instill
topical drops reliably.

How might meditation help patients?

Glaucoma places a significant burden
on patients’ quality of life* and finances.>
Significant visual field loss can increase
their dependence on caregivers. Dada
and colleagues demonstrated that prac-
ticing meditation may improve patients’
quality of life, perhaps by reducing their
anxiety about glaucoma.

NICOTINAMIDE AND PYRUVATE FOR
NEUROENHANCEMENT IN OPEN-ANGLE
GLAUCOMA: A PHASE 2 RANDOMIZED
CLINICAL TRIAL

De Moraes CG, John SWM, Williams PA,
Blumberg DM, Cioffi GA, Liebmann JM?
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STUDY IN BRIEF

Dada et al measured nitric oxide
levels as well as multiple proinflam-
matory (EGFR) and antiinflammatory
(MNTRTA, NR3CT) genes and elements
in the trabecular meshwork. Nitric oxide
is known to affect multiple pathways,
and it is a component of latanoprostene
bunod ophthalmic solution 0.024%
(Vyzulta, Bausch + Lomb). Studies have
shown that nitric oxide may increase
blood flow to the optic nerve head to
provide a neuroprotective effect® and
that neuro-inflammation is associated
with neuronal cell death.” These find-
ings provide a solid mechanistic founda-
tion for how meditation may accom-
plish its observed benefits and suggest
the possibility of long-term success in
some patients.

ABSTRACT SUMMARY

A phase 2 randomized clinical trial
assessed the effects on visual field testing
of nicotinamide and pyruvate combined
in varying doses compared to placebo.
The study included 42 patients with
primary open-angle glaucoma and mod-
erate visual field loss, 32 of whom com-
pleted the study. Median follow-up time
was 2.2 (2.0-2.4) monthes. Participants’
average age was 64.6 £9.8, and 66% of
patients were female.

Participants received increasing doses
of nicotinamide (1,000-3,000 mg)
and pyruvate (1,500-3,000 mg) over

» A phase 2 randomized clinical trial found improvement in visual field test locations and pattern
standard deviation but not in mean deviation or visual field index in patients with primary
open-angle glaucoma who received supplemental therapy with nicotinamide and pyruvate.

WHY IT MATTERS

Supplemental therapy with combined nicotinamide and pyruvate may help stabilize the visual
field of patients who do not have additional medical or surgical options for the treatment of
glaucoma. This study is critical to moving forward with randomized controlled trials of possible

new neuroprotective treatments for glaucoma.



TABLE. Dosing Schedule in a Phase 2 Randomized Clinical Trial

NICOTINAMIDE PYRUVATE

Week 1 1,000 mg
Week 2 2,000 mg
Week 3 3,000 mg

the course of 3 weeks (Table). Visual
improvement was found in more visual
field test locations in the treatment
group (median of 15 [6-25] vs 7 [6-11];
P =.005). Pattern standard deviation rate
of change showed an improvement in
the treatment group compared to the
placebo group (-0.06 vs 0.02 dB per week;
95% Cl, 0.02-0.24; P = .02). There was

no change in mean deviation or visual
field index. No significant adverse effects
occurred during the study period.

For which patients could nicotinamide
and pyruvate supplementation be
considered?

This study investigated nicotinamide
and pyruvate for neurological recovery,
but the degree of visual improvement
observed is not likely to be meaning-
ful. It remains unknown if the visual
field improvement observed indicates
that supplementation can confer
long-term neuroprotection. De Moraes
et al cited previous studies that
showed that mitochondrial dysfunc-
tion plays a role in the pathogenesis of
glaucoma and that the oral adminis-
tration of nicotinamide and pyruvate
(in mice and humans) might be neu-
roprotective.”'? Supplemental therapy
with nicotinamide and pyruvate may
be most applicable to patients who
already have low IOPs and experience
glaucomatous progression. The cost of
the therapy is low.

What can providers tell patients who

want to try supplementation?
Patients who are candidates for

nicotinamide and pyruvate therapy

1,500 mg

3,000 mg

3,000 mg

should be made aware that the sam-
ple size for the study by De Moraes
et al was small and the follow-up
period was short. Glaucoma is a life-
long disease, and it is not possible

to extrapolate the supplemental
therapy’s duration of effect from the
study. Several international clinical
trials, however, are underway that
may provide further information

on the long-term neuroprotective
effects of supplementation and the
visual function of patients undergo-
ing this form of therapy.

Even if supplemental therapy is
not initiated immediately, discuss-
ing the option could offer hope to
patients. If they wish to consider
starting treatment before more
definitive evidence becomes avail-
able, they should understand that
they will have to swallow many pills,
which some of them may find dif-
ficult.

Regarding side effects, the study
described only gastrointestinal dis-
comfort, but this was experienced by
several patients in the treatment and
placebo groups (33% in the treat-
ment group vs 27% in the placebo
group; P > .99) and thus is unlikely
to be significant. Practically speak-
ing, patients may be likely to take
the more readily available vitamin B3
or niacin (instead of nicotinamide),
which is associated with a significant
vasodilatory reaction and sometimes
intolerable skin flushing.’® Even if
patients can find nicotinamide to
purchase in North America, its label
is often interchangeable with that of
niacin, which may confuse them. =
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