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[SLIDE 1]

Intro

When we look at crisis intervention for the suicidal patient, what do we think of?
Hospitalize, crisis care, discharge to home with a safety plan. What about medications? Are
there any meds with specific, measurable effects on suicide prevention? Looking at the role
of meds in the high-risk patient, traditional thinking is: treat the underlying disorder, then
when the symptoms lessen, suicide risk goes down. Nothing wrong with that, but now there’s
the beginning of a new paradigm: treat the suicidal state directly, with less emphasis on

treating the diagnosis. [SLIDE 2].

And why not? Suicide is a “transdiagnostic” phenomenon, with many - most - psychiatric
diagnoses carrying an elevated suicide risk. So why not a ‘transdiagnostic’ solution: find
medications or nutritional factors that directly lower risk of suicide. Here are some of the

things we’ll talk about today [point to slide].

Lithium

Lithium is one of the oldest, and formerly, most widely used, of all psychiatric
medications. Its efficacy in bipolar disorder is unquestioned. It’s also used to augment
response to depression when an antidepressant alone is insufficient. Because lithium can

elevate the white blood cell count (in contrast to clozapine, which can cause the body to stop



making white blood cells), every so often we used to see a patient prescribed lithium to boost
their white blood cells, even when no mood disorder exists. Lithium has anti-inflammatory
effects and neurotrophic effects - it promotes the growth of new axons and dendrites on
nerve cells - and to date it’s the only medication shown to slow the progression of ALS - Lou
Gehrig’s Disease. Lithium is, generally speaking, “neuroprotective” - that is, it keeps neurons
alive longer. A study in Switzerland found that among 406 depressed or bipolar patients
treated with lithium from the 1960’s until their deaths, the rate of dementia had an 87%
decrease in the rate of dementia compared to those patients receiving other psychotropic
medications, presumably due to lithium’s neuroprotective effects. This study is known as the

“Zurich cohort” in the literature.

Lithium is the only medicine known in the entire field of psychiatry to robustly
decrease the risk of suicide. This has been shown over decades in dozens of randomized
clinical trials in thousands of people. One meta-analysis comprised over 24,000 person-years
of treatment (that’s either one person followed for 24,000 years, or 24,000 people followed
for one year, or any combination in between). The “effect size” or “risk reduction ratio” in
high-suicide-risk patients treated with lithium vs. either placebo or comparator psychotropic
drugs runs roughly 87%. This effect size only becomes apparent over years, and there’s no
difference in suicide rate in the first 90 days of treatment, and a difference of minimal
statistical significance over the first six months of treatment, so something is happening over
the long term that makes Lithium an amazing anti-suicidal treatment over the long term, but
an ineffective one over the short term. The study authors confidently conclude, “the finding
that lithium prevents suicide is as certain as any other finding in all of evidence-based

medicine.”

It seems probable that SSRI’s, by providing effective treatment for severe depression,
would also show some effect in preventing suicide, but there are no large, controlled suicide

prevention studies to date comparable to the evidence base for lithium.



Lithium is extraordinary because, not only is there extensive data for its suicide
reduction effect in high-risk psychiatric patient populations, typically at doses of 600 to 1200
mg per day, but there is also an extensive epidemiological literature about the protective
effects of lithium in a non-psychiatric, general population. Yes, we ARE talking about lithium

in the drinking water [SLIDE 3]. [bring out mineral sample of lepidolite].

Lithium is a naturally occurring element; it doesn’t have to be manufactured by Pfizer
or Astra Zeneca and patented and marketed. Lithium is water soluble, and taken up by local
vegetables and grains from the water supply. A typical dietary intake of this element is 1 to 3
mg per day - quite low compared to prescription doses of 600 to 1200 mg per day. Below 1
mg per day would be considered a low dietary intake, and above 5 mg would be considered a
high dietary intake. Suicide rates in tens of thousands of people in a dozen areas around the
globe, from Texas to Australia, from Austria to Japan, have been intensively studied. Studies
consistently find lower suicide rates in regions with higher levels of naturally-occurring
lithium in the water supply. Not only is the suicide rate lower where lithium is higher, but

rates of homicide and arrest for violent crime are also lower.

The effect was so great that on average, communities with higher levels of lithium in
the water supply have a longer average life span! It’s not completely known, but researchers
speculate that the longevity effect is due to a combination of fewer suicides and homicides,
and the neuroprotective effects of lithium against dementias including Alzheimer’s. In
addition, studies of agricultural populations fed diets varying in lithium show an increased
mortality in livestock on a lithium-deficient diet - suggesting that the longevity effect of

lithium is not due to suicide prevention alone.



Lithium levels have even been looked at in the mountain streams supplying water to
villages high up in the Peruvian Andes. Levels in the water are huge, and residents there
consume approximately 30 mg per day - closer to but still far below a prescription dose. They
found an abnormally high rate of hypothyroidism - also a side effect of prescription doses of
lithium. Now, we joke in this field, that the patient’s diagnosis is a “Prozac deficiency” or a
“vitamin H deficiency” (H for Haldol); but let’s be serious: is it possible that a “Lithium

deficiency” ought to be real diagnosis in medicine?

A new concern in psychiatry is CTE, chronic traumatic encephalopathy, with a high
rate of violence and suicide. So lithium, which is effective in mood disorders,
neuroprotective against dementia, and lowers impulsivity, seems an ideal candidate for
potential treatment of CTE. CTE is called a “tauopathy”, where, due to repeated concussive
injury, the brain is riddled with harmful proteins called “tau” proteins. Lithium increases

BDNF and GSK-3, which impedes the development of tau proteins.

Lithium also promotes transport of folate into nerve cells, and we’ll see shortly that
folate is essential for producing serotonin, and folate-deficient patients are higher risk of
suicidality. Lithium, along with Magnesium and Ketamine, inhibit the NMDA receptors in the
brain, reducing cell death from the excitatory effects of glutamate, and promoting growth of
new dendrites and synapses.! Lithium increases BDNF, as do coffee intake and exercise, and

could be protective against Alzheimer’s Disease.

Now, a study reported in the British Journal of Psychiatry in July 2016 found that
bipolar patients on lithium had a 40% reduced chance of getting cancer, compared to bipolar
patients not on lithium, probably due to lithium’s effect on the glutathione synthase kinase-3
(GSK-3), a pro-inflammatory pathway. My research for this briefing raised some very exciting

possibilities; 1I’d say, if you want to prevent cognitive decline and reduce your risk of

1 Specifically, Lithium upregulates a cytoprotective protein called Bcl-2 in the CNS; also, excess NDMA
receptor activity results in “glutamate-induced excitotoxicity” and apoptosis of neurons. Lithium also
induces BDNF and GSK-3.



Alzheimer’s, | recommend drinking coffee, regular exercise, performing a variety of mentally

challenging tasks, and taking 3 to 5 mg of Lithium per day.

Overall, | think we ought to think of lithium in two different ways, lithium as a drug,
high-dose, with potent long-term anti-suicidal properties; and lithium as a naturally-occurring
trace nutrient, low-dose, a neuroprotective element with a range of important functions.
Probably also a third way to look at Lithium, as a lower-dose prescription drug, used as an
adjunct to other medication treatment for depression and psychotic disorders. I’'m very
excited about this usage, the addition of lithium in doses up to 150 or 300 per day as an

augmenting strategy for both symptom reduction and suicide reduction.

Ketamine

Ketamine was developed in the 1970’s for use as a veterinary anesthetic. If your horse
needed its gall bladder removed, your vet was likely to use ketamine as the anesthetic. Well
from there, medicine decided to use it for anesthesia for children, too, and eventually for
adult humans. Over time, someone suffering from depression would go under the knife to fix
a bunion or to have that pesky gall bladder removed, and they’d wake up and proclaim, ‘what
happened? I’m not depressed anymore! | feel wonderful! | feel mahvelous!” but after 3 to 7
days, they’d go back to being depressed again, so the surgical team dismissed the finding as a
fluke. But eventually we couldn’t ignore this remarkable but temporary cure forever, so
medicine began to systematically examine ketamine as a treatment for TRD (treatment-

resistant depression) and suicidality.

Ketamine works on the “glutamatergic”, or glutamate neurotransmitter system, of the
brain, specifically blocking the NMDA receptor. There is now 10 years of research on
ketamine as a rapid-acting antidepressant, when given IV at doses of 0.5 mg/KG - around %2 of
the dose needed for anesthesia - showing a result in less than one hour and lasting for up to
several days. Ketamine, acting through the glutamate pathways, exerts its extraordinary

antidepressant and anti-suicidal effect, by promoting synaptic plasticity and dendritic spine



Ketamine

maturation in key brain regions.” [ SLIDE 4 ]

“Specifically, ketamine is hypothesized to shift the balance of neural activity from limbic
structures that process emotion toward cortical regulatory structures, including medial and

dorsal regions of the PFC.”2

A study of suicidal patients given an IV bolus of ketamine in the emergency room
showed dramatic reductions on suicide rating scales within hours of administration. Hmm,
anyone considering this option while our TDO patients are waiting for hour after hour in
Emergency Services while we’re calling every hospital in the Commonwealth looking for a
bed? In one of these studies, 12 of 17 patients with MDD or TRD achieved remission (greater
than 50% reduction in Hamilton Rating Scale for Depression) at one day after a single infusion;

none of the patients receiving placebo (saline infusion) met response criteria.

Compare this to traditional antidepressants, such as SSRI’s, which can take from 2 to 4
weeks to work. This has led to an entirely new theory of biological depression - away from
the “old” model, the “monoamine hypothesis” - monoamines being the well-known
neurotransmitters serotonin, dopamine, norepinephrine - to the “glutamatergic hypothesis” -

a theory of glutamate pathways and the formation of new synapses in key areas of the brain.

[ SLIDE5 ]

Clozapine

Okay, now Clozapine, we have to talk about clozapine, the brand name is Clozaril.

Clozapine, an atypical antipsychotic indicated for treatment-resistant psychotic disorders, is a

2 Ch 27: Ketamine in TRD; in Clinical Handbook for the Management of Mood Disorders, Cambridge Univ
Press 2013, Mann JJ, et al, eds.




wild and crazy psychotropic - get this, it acts on dopamine, serotonin, acetylcholine,
histamine, norepinephrine, GABA, and glutamate - almost every neurotransmitter known to
man! Clozapine is unique in that it is the ONLY psychotropic with an FDA indication for
treating suicide. Specifically, it has an indication for “reducing risk of recurrent suicidal
behavior” in schizophrenia and schizoaffective disorder. So, you might think the bulk of this
talk should be about clozapine. But that’s really not the case, for two reasons. For one,
clozapine runs the risk of a life-threatening side effect, “agranulocytosis” - causing the body
to stop making while blood cells. There’s a complex monitoring requirement for prescribing
clozapine, and patients have to undergo a blood draw generally every two weeks for as long
as they’re on it. But reason number two for my disappointment with clozapine as an

antisuicidal psychotropic relates to the one and only study that generated the FDA indication.

This is an RCT with 2 years of follow-up, and 980 patients enrolled, with either
schizophrenia or schizo-affective disorder. Half were treated with clozapine, and half with
Olanzapine, or Zyprexa. The clozapine group showed a reduced rate of suicide attempts (or
hospitalization to prevent suicide), with a “hazard ratio” of 0.76. Alright, nearly 25% fewer
attempts; however, the data were just barely statistically significant due to the low rate of
attempts in both groups over the two year period. Moreover, there were 8 suicides in these
two groups over the 2 year study; 5 in the clozapine group, and 3 in the Zyprexa group.
Numerically, the clozapine group had a 67% higher rate of suicide than the Zyprexa group,
although the numbers were too small to have statistical significance and therefore didn’t
weigh into the final conclusions of the study. In addition, the clozapine group had more
frequent contact due to having their blood drawn every two for monitoring, which may have
provided that group with better follow-up and contributed to the lower rate of suicide

attempts.

Given these extremely modest results, the onus of monitoring the white blood cell

count, and relatively narrow population of severely psychotic patients, I’'m not going to get



too enthusiastic about clozapine as an anti-suicidal psychotropic for use in a general patient

population.

Cholesterol [ SLIDE6 ]

A lot of medicine is by accident, or as medical people like to say, “serendipitous,”
which sounds a lot better than “accidental.” The first antidepressants were intended to be
drugs for tuberculosis. Some patients treated for tuberculosis happened to be depressed;
they found that their depression improved. And so it happened that in the course of studying
the impact of cholesterol on heart vessel disease, researchers discovered that in large
community samples, people with the lowest cholesterol levels had healthy hearts, but were
dying in droves by violence: suicide, homicide, and accidents. A study of 4,500 veterans over
15 years found that those with low cholesterol and depression were 7 times more likely to die
from unnatural causes such as suicide or accidents than those with depression alone. Another
study found that men with low cholesterol were 3 times more likely to have depression than
those without low cholesterol. These findings have been replicated many times, in both men
and women. Among psychiatric patients, those with lower cholesterol were more likely to
attempt suicide than those with normal or high cholesterol. Homicide, other acts of violence,
and violent death (falls, hit by train) are all associated with low cholesterol. People with
completed suicide are more likely to have a serum cholesterol below 160 mg/dL. A Swedish
study of 80,000 adults found that those arrested for crimes of violence were more likely to

have low cholesterol levels.

Cholesterol is found in animal products including meat, dairy, and eggs. It plays a vital

role in the human body. The “steroid ring” forms the basis for synthesis of testosterone and

estrogen [ SLIDE 7 1, " and vitamin D as well. The brain is the most




cholesterol-rich organ in the human body. Cholesterol is metabolized - and synthesized - not

only in the liver but also in the brain. Cholesterol is essential for the physical, structural

Phospho-Dilipid Structure of the Ce
Membrane

integrity of the cell membrane of brain cells [ SLIDE 8 ].

Cholesterol gives the membrane the proper balance between rigidity and fluidity.

Cholesterol supports membrane fluidity

Neurotransmitter receptor complexes [ SLIDE 9 ] sit embedded in the

membrane. When serotonin or another neurotransmitter binds to the receptor protein, a
second signal must be propagated into the cell for the signal to mean anything; without

cholesterol, these receptor complexes cannot sit properly in the cell membrane, and the

Low cholesterol & revroreceptor dysfunction

serotonin signal won’t be propagated into the cell. [ SLIDE 10 ] ’ We

now know that cholesterol depletion specifically impairs the function of the serotonin 1A
receptor, the serotonin 7 receptor, and the “serotonin transporter” that moves serotonin in
and out of the synapse. In other words, low CNS cholesterol results in a decrease in the

number of functioning serotonin receptors. In one large study from the American Journal of

Preventive Medicine in 2004, the average non-suicidal depressed patient had a cholesterol

level of 180 (normal), and the average suicidal depressed patient had a cholesterol of 150 or

lower (low).

Some statins - cholesterol-lowering medicines - like pravastatin, don’t cross the
blood-brain barrier; others, like simvastatin, readily cross the blood-brain barrier.
Simvastatin is much more highly associated with psychiatric side effects that pravastatin.

Lovastatin is also highly lipophilic and crosses the BBB easily. Brand names for lovastatin and



simvastatin are Mevacor and Zocor. Cardiologists might want to push cholesterol levels down
to prevent cardiac deaths. But we might want to push them back up, at least in the brain if
not in the coronary arteries, to prevent suicides, homicides, and violence. There are a lot of
people with low cholesterol and no symptoms of depression or anxiety; but for some, lowering

cholesterol below 160 can precipitate or exacerbate symptoms.

So cholesterol is not always “bad;” it’s not only “good” but essential for proper nerve
cell signaling. Any patient who’s suicidal or severly depressed, or not responding to
treatment, or became depressed after staking statins, should have their level checked.
Depressed patients taking statins should, if possible, be prescribed hydrophilic, rather than
lipophilic, statins that won’t cross the BBB and interfere with the brain’s own cholesterol
synthesizing activity. | had one patient as an outpatient, a super-athlete on basically a no-fat
diet, who was very depressed. By adding cholesterol-containing foods to his diet, he got over
his depression. And please note that the DGAC, or “dietary guidelines advisory committee” of
the FDA in 2015 dropped their recommendation to limit the daily dietary intake of
cholesterol, citing an uncertain relationship between dietary intake and serum cholesterol

levels. Yes, it’s now okay to eat eggs again.
Essential Fatty Acids

Patients with eating disorders have the highest mortality rate of any psychiatric
disorder, and patients with anorexia nervosa have one of the highest rates of suicide. People
with anorexia don’t have a lot of fat. They have a fear of fat and avoid it at all cost. But the
brain is a fat-rich, cholesterol-rich organ. Brain function demands an adequate supply of
“essential fatty acids”, or EFA’s, or PUFA’s, or “Omega-3 fatty acids.” Chief among these are
DHA and EPA. Low PUFA’s are associated with depression, anxiety, suicide, and possibly

psychosis. In 2011 the journal of clinical psychiatry published a study titled “suicide deaths

of active duty US military and Omega-3 fatty acid status: a case control comparison”. The

study compared the medical records of 800 military service members who committed suicide

10



from 2002 to 2008 with controls who had no history of attempt. The study found that low

levels of the EFA DHA were a strong predictor of suicide among military personnel.

How strong a predictor? Military personnel with the lowest DHA levels were 62% more
likely to have completed suicide than those with higher levels of DHA. Interestingly, the
study noted that nearly all the military personnel in the study had relatively low levels of
DHA. The implication is that the difference between the groups could have been larger than

62 % if the suicide group were compared to a normal or high DHA control group.

A Chinese study of suicide attempters also found low levels of EFA’s as a strong risk
factor. Fats, particularly DHA and EPA, form the essential structural building blocks of brain
tissue. Low levels of EFA most likely result in structural weaknesses that disrupt normal signal
transmission and cell function. Conversely, healthy fats play an important role in optimal

brain function.

Magnesium

There’s accumulating research on the role of Magnesium in depression, with low levels
of magnesium correlated with high levels of depression and suicidality. Serotonin and
magnesium levels were measured in a group of 180 depressed patients, of whom 79 had had a
recent suicide attempt. Serotonin levels were low in all the depressed patients, but those
who had attempted suicide had the lowest serum Magnesium levels. Studies such as this have
led to “the magnesium depletion model of depression.” Like ketamine, magnesium increases
synaptic plasticity in the PFC and hippocampus, but not in the amygdala. With
synaptogenesis in the PFC, the cognitive deficits of depression - difficulty concentrating,
remembering, and making decisions - are improved. In mice, magnesium reversed the
cognitive deficits associated with a mouse model of Alzheimer’s disease. Dietary magnesium
doesn’t easily cross the blood-brain barrier; a form of magnesium called Mg-L-threonine

(Magtein) has been proven to elevate CNS magnesium levels.
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So, we have both laboratory studies of suicidal vs. non-suicidal depressed humans, and
animal models of the neurotrophic effects of magnesium, suggesting that it a similarity to

ketamine in reduction of depression and suicidality.

Folate

[ SLIDE11 ]

Folate is a B vitamin essential to the synthesis of “monoamines”, including serotonin,
norepinephrine, and dopamine. Folate is available from many dietary sources including
fruits, vegetables, cereal, pasta, and grains, and eggs. The word “folate” is from the Latin
“folium” and also the stem for the word “foliage” and indeed, good sources of folate include
spinach and broccoli; lentils, legumes, and beans might be the richest dietary sources of
folate. But again, not all folate is readily bioavailable to the brain. L-methyl folate is most

readily absorbed in the CNS.

Ever since science could first measure folate levels in the 1960’s, evidence began to
accumulate for the association of low folate levels with clinical depression. Furthermore,
lower folate levels predict poorer response to antidepressant medication. So can folate alone
treat depression, or could adding folate to medication improve outcome in TRD (treatment-

resistant depression)?

Let’s keep in mind that maybe half of all depressed patients who receive
antidepressants actually achieve remission; that figure leaves a lot to be desired in terms of
effective treatment. In an RCT of 80 TRD patients, the response rate to remission was more
than doubled - from 15% to 32% with the addition of L-methyl folate to an antidepressant

after 30 days of treatment. Doubled.

Vitamin D

12



Low vitamin D levels have been associated with depression, schizophrenia, and
psychotic symptoms. In one study, suicide attempters were compared with non-suicidal

depressed patients. Published in the journal Psychoneuroendocrinology in 2014, suicide

attempters had significantly lower mean levels of vitamin D than depressed, but non-suicidal
patients and healthy controls. 60 % of the suicide attempters were clinically Vitamin D
deficient. Researchers also found “pro-inflammatory cytokines” in the blood of those with
the lowest Vitamin D levels, suggesting a role for inflammation in depression and suicidal

states.

| think it’s worth checking Vitamin D levels in all patients with severe depression or at

risk of suicidal behavior and of course if the levels are low then supplementing.

Is Vitamin D deficiency rare, or common? Well, it’s appallingly common: Vitamin D
deficiency is present in 30 to 50 % of the general population, according to the Journal of the

American College of Cardiology.? And vitamin D is cardiac health and immune system health,

as well as mental health.

SSRI’'s and medicines associated with suicidality as side effects

Medications associated with increased
suicicality as a possible side effect

[ SLIDE12 ]

[ SLIDE13 ]

3 Vitamin D Deficiency : An Important, Common, and Easily Treatable Cardiovascular Risk Factor? J Am Coll
Cardiol, Dec 2008, Lee et. Al.
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Conclusions [SLIDES 14 - 15 ]

Conclusion

We have dozens of antidepressants on the market.

A Non-Prescription Elixir for Reducing Suicide Risk

nate (Magtein)
00 mg (DHA/EPA)

* Uthum Orctate  Smg
+ Cholesterol > 160 mg%

* Acute risk & agitatic
* Nutritional support: vitamins, trace elemerts, EFA's

The new paradigm: treating suicide symptoms
directly

in Schizophrenia & Schizoaffective

ypnotics

We have new, atypical

antipsychotics coming out all the time. Yet since the 1950’s, before any psychotropics at all,

the suicide rate has not changed; it’s actually gone up quite a bit in most age groups. More

medication options, more psychotherapy options; but the suicide rate continues to climb.

Just a few years back, taking a pill to treat depression or even schizophrenia was considered

radical; a few years from now, taking a pill, or perhaps some vitamins or an infusion for

suicidality, as a separate construct not linked to a particular mental disorder, will be as

routine as taking Prozac for depression is today. And it may be what we need to start to bring

the suicide rate down.

Lithium & nutritional factors in suicide
prevention: have we missed the boat?

Questions? [SLIDE 16
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