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Commonly Prescribed and Over-the-Counter
Drugs as Secondary Causes of Osteoporosis—

Part One

Joseph Pizzorno, ND, Editor in Chief; Lara Pizzorno, MA, LMT

Abstract

Prescription and over-the-counter drugs have been
effectively used to manage many diseases and to provide
symptom relief. Unfortunately, their use may also result
in adverse drug reactions and unintended consequences.
Proper use of these powerful agents requires
understanding both their desired effects and their
potential downsides. Fully understanding the
unintended consequences can be challenging. Virtually
all safety studies are carried out for far shorter periods
of time than the actual use of these agents in the real
world. Some may take years of use before their sequelae
are recognized. This is especially a problem where bone
health is concerned since the damage caused by years of

minor disruption in function does not show up until
compounded by other factors, such as andropause and
menopause. This 2-part editorial covers the primary
classes of drugs that require bone health monitoring
and that may require alternative prescriptions or
mitigation strategies. Part One covers aromatase
inhibitors, gonadotropin-releasing hormone agonists,
anticonvulsants, benzodiazepines, antidepressants,
insulin sensitizers, and NSAIDs and acetaminophen.
Part Two covers opioids, glucocorticoids, calcineurin
inhibitors, H2 blockers, diuretics, anticoagulants,
thyroid medications, and contraceptives.

Introduction

A surprising number of prescription and over-the-
counter (OTC) drugs promote bone loss. Papers discussing
the secondary causes of osteoporosis typically list many of
these drugs, but not all of them. The following discusses
each of the major classes of drugs that cause bone loss and,
where available, alternate medications or mitigation
strategies to consider. This discussion is organized to
present the following information—Use: Conditions the
drugs are prescribed to manage; Commonly prescribed
examples: Trade and brand names of the drugs most often
prescribed; Bone-impairing mechanism(s): How and why
the drug(s) cause bone loss; Mitigation strategies, alternative
medications to  consider: Where appropriate,
recommendations to decrease damage to bone and
alternative medications to consider.

Aromatase Inhibitors
Use: Help prevent metastasis in prostate cancer and
estrogen receptor—positive breast and ovarian cancer.
Commonly prescribed examples: Exemestane
(Aromasin) is an irreversible steroidal inhibitor which
forms a permanent bond with the aromatase enzyme, and

is deactivating. Anastrozole (Arimidex) and letrozole
(Femara) are nonsteroidal inhibitors which inhibit
estrogen synthesis by out-competing androgens to bind
with aromatase, again inactivating it.

Bone-impairing mechanism: Induce bone loss by
inhibiting aromatase, the enzyme that converts androgens
(testosterone, DHEA) into estrogens. The complete loss of
estrogen that results causes bone loss. Anastrozole and
letrozole increase bone turnover, decrease bone mineral
density (BMD), and increase the relative risk of vertebral
and nonvertebral fractures by 40%, compared with
tamoxifen. Bone loss with increased risk of fragility
fractures also occurs in women receiving exemestane.
Unless proactive bone-building steps are taken, only a
partial recovery of BMD is seen following the withdrawal
of aromatase inhibitors.!

After menopause, women do not stop producing
estrogen. The ovaries produce almost no estrogen, but
postmenopausal women continue to produce small
amounts of estrogen in many other cells and tissues where
estrogen plays very important protective roles, including
in the cardiovascular system and brain, as well as bones.
The estrogen produced in bone becomes more important
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after menopause because even these smaller amounts help
to inhibit excessive osteoclast activity and increase
osteoblast production and activity.

Estrogen plays numerous protective roles in the
cardiovascular system, which abounds with estrogen
receptors. Cardiomyocytes synthesize estrogen. Estrogen
relaxes blood vessels, lessens free radical production,
protects against free radical damage, and helps prevent
fibrosis.?

Estrogen produced in the brain reduces amyloid beta
formation and increases its rate of clearance, lowering risk
of Alzheimer’s disease. In addition, estrogen stimulates the
formation of new brain cells in areas of the brain involved
in learning and memory.*

Aromatase inhibitors prevent the production of any
estrogen, impacting not just bone but the cardiovascular
system as these medications increase risk for elevated
levels of VLDL cholesterol, hypertension, and myocardial
infarction.**

In bone, aromatase inhibitors more than double the
rate of bone loss normally seen in postmenopausal women
and cause fragility fractures. The 3-year risk of vertebral
fracture is almost 5-fold greater in women with newly
diagnosed breast cancer treated with aromatase inhibitors
than in women in the general population.®

Obviously, effectively treating breast cancer and
preventing its recurrence is top priority, but must women
with or recovering from breast cancer take an aromatase
inhibitor? Do we have any alternatives? Yes, we do:
tamoxifen.

Tamoxifen has long been considered first line therapy
for estrogen receptor-positive breast cancers, and its
efficacy has been confirmed in recent studies that
compared the effectiveness of aromatase inhibitors to that
of tamoxifen. In these studies, tamoxifen caused an
increase in both BMD and bone quality, while the
aromatase inhibitors caused significant losses in both.”*

Tamoxifen has also been shown to be highly effective
even when given to breast cancer patients with bone
metastasis, although the dose needed was higher. A meta-
analysis of 7 trials involving 30,000+ patients found that 5
years of treatment with aromatase inhibitors, or 5 years of
treatment with tamoxifen alone, or tamoxifen used for 2-3
years followed by an aromatase inhibitor for 2-3 years,
were all associated with the same 11% reduction in risk for
a recurrence of breast cancer.

Because the aromatase inhibitors have toxic effects in
the cardiovascular system and brain as well as in the
bones, a number of recent papers are suggesting that
tamoxifen either be used alone for 5 years or used for 2-3
years followed by the use of an aromatase inhibitor for 2-3
years to lessen the duration of aromatase inhibitor
exposure.’

The aromatase inhibitors have been proposed to be
more effective than tamoxifen because in approximately
8% of women, tamoxifen is not as effective. The reason for

this is genetic—specifically, the genetic inheritance of a
slow version of the drug-metabolizing enzyme CYP2D6,
which converts tamoxifen into its active, cancer-fighting
metabolites. The studies that suggested the aromatase
inhibitors were more effective did not screen for women
with low CYP2D6 activity, so the aromatase inhibitors
appeared to be more effective for everyone. They are not,
however.’

Also, about one-quarter of women who are prescribed
tamoxifen are also prescribed a selective serotonin
reuptake inhibitor (SSRI) to alleviate symptoms of
depression and/or to treat hot flashes. SSRIs make
tamoxifen ineffective because they inhibit CYP2D6 to
varying degrees, thus preventing the production of
tamoxifen’s cancer-fighting derivatives. Paroxetine (Paxil)
and fluoxetine (Prozac) are the most inhibitory, completely
inhibiting CYP2D6. Other SSRIs, such as citalopram
(Celexa), escitalopram (Cipralex, Lexapro), sertraline
(Zoloft), and fluvoxamine (Luvox), are weaker inhibitors
of CYP2D6."

Mitigation strategies, alternative medications to
consider: If your patient is currently taking an aromatase
inhibitor, consider testing to determine whether tamoxifen
could be an effective alternative. Saliva tests can now be
easily run to determine if an individual is among the 8% of
women whose genetic inheritance includes low CYP2D6
activity that would render her less likely to benefit from
tamoxifen. If your patient does have low CYP2D6 activity,
all is not lost. You can boost her activity of this enzyme by
prescribing boron and instructing her to increase her
consumption of cruciferous vegetables. After 4-6 weeks,
you can retest to see if she is converting tamoxifen to
endoxifen, its most powerful metabolite.'"'?

Boron does not increase estrogen production, so it is
not contraindicated if taking an aromatase inhibitor or
tamoxifen. Boron not only boosts the activity of CYP2D6,
but has numerous anti-cancer effects as well as bone-
building effects, which have been covered in my review of
boron."

Gonadotropin-releasing Hormone Agonists

Use: Decrease sex hormone levels in the treatment of
hormone-sensitive cancers such as prostate cancer and
estrogen receptor-positive breast cancer, certain
gynecological disorders like menorrhagia, uterine fibroids
and endometriosis, and high testosterone levels in women.

Commonly prescribed examples: Leuprolide (Lupron,
Eligard), buserelin (Suprefact, Suprecur), deslorelin
(Suprelorin, Ovuplant).

Bone-impairing mechanisms: Suppress secretion of
gonadotropin, which is required for FSH (follicle-
stimulating hormone) and LH (luteinizing hormone)
production. FSH and LH are required for the ovaries’
production of estrogen and progesterone in women, and
the production of testosterone and its conversion into
estrogen (estradiol) in men. Thus, gonadotropin-releasing
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hormone (GnRH) agonists suppress estrogen levels,
causing bone loss. In women, there is a decrease in BMD
of about 6% per year. In men, GnRH agonists are often
given along with aromatase inhibitors to maximize
androgen deprivation. BMD at hip, wrist, and lumbar
spine decreases by 2%-5% after 12 months of androgen
deprivation therapy. Relative risk of vertebral and hip
fractures increases by 40%-50%. Men also experience a
loss of lean body mass, increase in fat mass, and impaired
muscular strength, all of which contribute to increased
risk of fractures ."* (While these are categorized as
agonists, that is only their initial effect. After a few days
their continued use results inhibition.)

Anticonvulsants

Use: Manage epilepsy, bipolar disorder, and
neuropathic pain.

Commonly prescribed examples: Phenytoin (Dilantin),
phenobarbital (Luminal), valproate sodium (Depacon).

Bone-impairing mechanisms: Interfere with vitamin D
absorption and metabolism; cause vitamin D and calcium
deficiency; may cause deficiency of folate and/or vitamin
B6; reduce vitamin K blood levels."

Mitigation strategies, alternative medications to
consider: Check your patient’s blood levels of vitamin D
(25(OH)D and 1,25-D) and vitamin K2—test
undercarboxylated osteocalcin  (unOC). Increase
supplementation if indicated. Also consider supplementing
with folate and B6.

Benzodiazepines

Use: Manage epilepsy, anxiety, insomnia, depression,
schizophrenia, restless leg syndrome.

Commonly prescribed examples: Diazepam (Valium),
triazolam (Halcion), alprazolam (Xanax), chlordiazepoxide
(Librium). Full listing available at https://www.drugs.com/
drug-class/benzodiazepines.html/.¢

Bone-impairing mechanism: Bind to and block off
dopamine receptors, causing chronic elevation of prolactin
and suppressing the activity of the hypothalamic-pituitary-
gonadal (HPA) axis. Since HPA axis function is required
for the production of estrogen and progesterone in women
and testosterone in men, and these hormones play vital
roles in maintaining healthy bones, disrupting their
production causes bone loss."”

Research conducted in Spain assessed risk factors for
osteoporosis and fractures in 4960 postmenopausal
women aged 50 to 65 years. Its finding: the 2 top risk
factors identified for osteoporosis were low intake of calcium
and benzodiazepine use.'®

Other papers have reported on benzodiazepines not
only causing bone loss, but also increasing risk of falling,
further increasing risk for fracture.”?

Mitigation strategies, alternative medications to
consider: If your patient is a premenopausal woman or a
younger man and remaining on a benzodiazepine is

required, then monitor prolactin levels and BMD. Also
consider running the DUTCH test (Dried Urine Test for
Comprehensive Hormones) or Meridian Valley Lab’s
24-Hour Urine Comprehensive Hormone Profile to assess
hormone status and discuss bio-identical hormone
replacement, if indicated.

Antidepressants

Use: Manage symptoms of depression, anxiety
disorders, some personality disorders (eg, obsessive
compulsive disorder, eating disorders, premature
ejaculation). Monoamine oxidase inhibitors (MAOQIs) are
also used to manage Parkinson disease. Atypical
antipsychotics are used to manage schizophrenia, bipolar
disorder, and autism.

Commonly prescribed examples: SSRIs, eg, fluoxetine
(Prozac), sertraline (Zoloft), paroxetine (Paxil); for a more
complete list, see http://en.wikipedia.org/wiki/SSRI#List_
of_agents/. MAOIs, eg, selegiline (Emsam, Deprenyl).
Atypical antipsychotics, eg, olanzapine (Zyprexa),
risperidone (Risperdal), blonanserin (Lonasen); full listing
of atypical antipsychotics at http://en.wikipedia.org/wiki/
Atypical_antipsychotics#/. Tricyclic antidepressants
(TCAs), eg, imipramine (Tofranil), amitriptyline (Elavil).
TCAs are less frequently prescribed now but are still in use
and have the same adverse effects as SSRIs, and possibly
even more detrimental effects on bone (see the discussion
of the Kuopio Osteoporosis Risk Factor and Prevention
Study (OSTPRE) below).

Bone-impairing mechanism: Inhibit dopamine
production and neurotransmission causing chronic
elevation of prolactin, disrupting HPA axis activity and
the production of sex hormones.'”*

Research involving over 27 000 postmenopausal
women in Canada found that SSRIs increased risk for
osteoporosis by 46%, atypical antipsychotics (aka, 2nd
generation antipsychotics) increased risk by 55%, and
benzodiazepines increased risk by 17%.%

A study conducted in Spain involving more than 63000
subjects found SSRIs increased risk of osteoporotic fractures
by 45%, MAOISs increased risk for osteoporosis 15%, and
benzodiazepines increased risk by 10%. A dose-effect
relationship was seen with SSRIs and benzodiazepines—the
longer any of these drugs were used, the greater the increase
in risk for osteoporosis. In contrast, lithium, which is
prescribed to manage bipolar disorder, was associated with
a 37% lower risk for fracture.

Another study looking into the effects of
antidepressants on bone involved 1988 women (aged 57 to
67) participating in the Osteoporosis Risk Factor and
Prevention Study (OSTPRE) cohort in Kuopio, Finland.
These women were followed for 5 years, during which
time bone loss was found to be significantly accelerated in
the 319 women who took antidepressants. Those using
TCAs lost more than 3 times as much bone as women not
taking antidepressants (-3.6 mg/cm? vs. -1.1 mg/cm?).
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SSRIs also increased the rate of bone loss, and the higher
the dose, the greater the amount of bone lost.”

Several studies regarding TCAs were discussed in a
paper published in 2020. In one, hip fracture risk in
women using TCAs increased 83%. Another showed a
26% increase in fracture risk. In another, TCA use was
associated with a standardized incidence ratio of 1.4 for
hip fracture. Yet another showed current users of TCAs
had an increased risk of sustaining a hip fracture of 1.9—
ie, a 90% increase in risk. One study involving 6763
participants showed an odds ratio for fracture (adjusted
for multiple potential medication and physical illness
confounders) of 1.76 in current users of TCAs. While the
precise mechanisms via which TCAs increase risk of
fracture have not yet been elucidated, these findings
provide sufficient evidence to state that TCAs are not a
better option for bones. All antidepressants significantly
increase risk of fracture.?

The research continues to report very high rates of
osteopenia and osteoporosis in people taking any of the
long-term psychoactive drugs (eg, anticonvulsants,
benzodiazepines, antidepressants), and the higher the
dose and longer the drugs were taken, the greater the bone
loss. Young Caucasian women have been found to be
especially vulnerable to developing hyperprolactinemia,
with resulting inhibition of estrogen and progesterone
production, and bone loss.” Prolactin levels and BMD
should be checked in younger women taking any of these
drugs and experiencing menstrual problems (an indication
that the drug is disrupting normal function of the
hypothalamic-pituitary-gonadal axis).

The latest review papers continue to confirm that
SSRIs and TCA antidepressants significantly increase
fracture risk, and that doctors seriously underestimate the
role antidepressants have in increasing fractures.®?

Since 1 in 8 Americans aged 12 and over (NHANES
2011-2014) reported taking antidepressants in the
previous month, and one fourth of them have taken
antidepressants for > 10 years, the use of antidepressants is
a significant contributing factor to osteoporosis and
fracture risk.*

Mitigation strategies, alternative medications to
consider: If your patient is taking an antidepressant,
discuss considering a trial of saffron, derived from Crocus
sativus. More than 12 studies have now found that the
spice saffron is just as effective as SSRIs and has fewer or
no serious adverse effects.’*> The spice’s red pigment,
crocin, has been shown to significantly decrease symptoms
of depression, anxiety, and general psychological distress.
Thirty milligrams per day of saffron, which is the amount
prescribed in the clinical trials, equals a small pinch of
15-20 threads. There are around 400 saffron threads to a
gram, so one gram will last almost a month.*

If saffron is not effective, check for alternative
antidepressant medications with a lesser antagonizing effect
on dopamine receptors in the brain. Antipsychotic drugs

cause hyperprolactinemia—and thus osteoporosis—by
antagonizing dopamine receptors. Conventional
psychoactive drugs all cause hyperprolactinemia, but a few
of the so-called “atypical” psychoactive drugs supposedly do
not. These include prolactin-sparing antipsychotics:
clozapine, aripiprazole, olanzapine. Some of the prolactin-
raising antipsychotics include conventional neuroleptics,
amisulpride, and risperidone. There are published studies
discussing this in the peer-reviewed medical literature that
can help you identify the psychoactive drugs with the lowest
prolactin-raising profile. %

Insulin Sensitizers

Use: Manage type 2 diabetes.

Commonly prescribed examples: thiazolidinediones
(aka, glitazones), eg, rosiglitazone (Avandia), pioglitazone
(Actos).

Bone-impairing mechanisms: Mesenchymal stem cells
are precursor cells in bone marrow that can develop into
osteoblasts, adipocytes, or chrondocytes. The glitazones
cause mesenchymal stem cells to become adipocytes. By
doing so, these drugs thin bone and increase production
of visceral adipose tissue (VAT), which is highly
pro-inflammatory. VAT is linked to not only abdominal
(apple-shaped) obesity, but also to insulin resistance, type
2 diabetes, and other inflammatory diseases, including
osteoporosis.*

The glitazones cause bone loss because they are selective
agonists of peroxisome proliferator-activated receptor gamma
(PPAR-y). Numerous studies have demonstrated that
activation of PPAR-y in mesenchymal stem cells leads to
increased fat cell production and decreased production of
osteoblasts. In addition to causing the production of fat
instead of bone, the thiazolidinediones decrease the
expression of insulin-like growth factor 1 (IGF-1), which
promotes bone formation. These 2 actions already secure
the thiazolidinediones a top spot on the list of bone-
impairing drugs, but the thiazolidinediones also stimulate
osteoclast development and activity. So, these drugs both
suppress bone formation and increase bone resorption.

Long-term treatment with thiazolidinediones
increases the risk of fractures by up to 4-fold in men and
postmenopausal women. Risk correlates with the duration
of treatment and is significant within 12 to 18 months.1

A recent review discussing the effects of these drugs
tells us they increase risk not only for bone fractures
(especially rosiglitazone [Avandia]), but also for fluid
retention, heart failure, and bladder cancer (pioglitazone
[Actos] specifically has been linked to bladder cancer).
They also raise levels of LDL cholesterol and VAT, a
combination that increases risk of cardiovascular disease.”

Mitigation strategies, alternative medications to
consider: If your patient has insulin resistance or type 2
diabetes and must take an insulin-sensitizing agent,
consider prescribing metformin rather than one of the
glitazones. Metformin has a positive effect on osteoblast
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differentiation and therefore a neutral or even potentially
protective effect on bone.*®

If your patient does not have insulin resistance or type
2 diabetes, none of the above medications will be needed-
and both conditions are reversible. Many studies—we've
referenced just a handful among dozens of the most recent
papers—have now shown that a whole foods
Mediterranean-type diet and regular exercise can reverse
type 2 diabetes, eliminate excess body fat, boost energy
(and an individual’s sex life), slow the aging process, and
protect bone health. Work with your patient to safely taper
down the dose and gradually eliminate the need for these
bone-impairing drugs.***

Non-Steroidal Anti-inflammatory Drugs (NSAIDs)
and Acetaminophen-with the exception of low-
dose aspirin

Use: Provide moderate pain relief, reduce swelling
and fever (except acetaminophen, which is only analgesic).
Low-dose aspirin is also used to lessen the likelihood of
excessive blood clot formation.*

Commonly prescribed examples: Over-the-counter
include acetaminophen (Tylenol), ibuprofen (Advil),
naproxen (Aleve), aspirin. Prescription NSAIDs include
extra-strength versions of ibuprofen and naproxen, also
diclofenac, celecoxib and COX-2 selective inhibitors, such
as valdecoxib (Bextra), celecoxib (Celebrex), rofecoxib
(Vioxx). Although often referred to collectively, there are
2 categories of OTC pain relievers/fever reducers:
acetaminophen and NSAIDs. Acetaminophen is
technically not an NSAID because it has virtually no anti-
inflammatory activity. It lessens pain by blocking COX-2
in the central nervous system.*

Bone-impairing mechanisms: Acetaminophen and
NSAIDS, with the exception of aspirin, interfere with the
resolution of inflammation and thus, if used frequently,
promote bone loss. Chronic inflammation, from any
source, signals osteoclasts to work overtime, causing bone
loss. Plus, all NSAIDS, including aspirin, significantly
decrease kidney function.*

The NSAIDs work by inhibiting the activity of the
cyclooxygenase enzymes (COX-1 and/or COX-2). The
COX enzymes play key roles in the production from the
omega-6 and omega-3 fatty acids of not only pro-
inflammatory messenger molecules (the series 2
prostaglandins and thromboxanes), but also the anti-
inflammatory messenger molecules. These anti-
inflammatory molecules include the series 1 and 3
prostaglandins, and even more importantly, recently
discovered compounds collectively called the specialized
pro-resolving mediators (SPMs), whose job is to resolve
the inflammatory process. Not only do all the NSAIDs,
except aspirin, interfere with the resolution of
inflammation, but in addition these drugs greatly increase
risk of (1) upper gastrointestinal tract complications,
including peptic ulcer perforation, obstruction, and

bleeding, (2) major cardiovascular events, including heart
attack and stroke, and (3) liver damage and disease — all
of which promote bone loss.*”*

Its easy to see how the NSAIDs (except for aspirin)
and acetaminophen promote bone loss. NSAIDs keep
inflammation going. In addition, they impair
gastrointestinal tract, cardiovascular, and liver function—
all of which promote bone loss. A well-functioning
digestive tract is required both for the effective release
from food of the nutrients bones must have to maintain
themselves, and for our ability to absorb these nutrients,
whether they were released from the food matrix or a
supplement. Once nutrients are absorbed from our
digestive tract, they travel via the portal vein to the liver
and from there are sent out into the bloodstream for
delivery through our vasculature (blood vessels and heart)
to our bones and the rest of the body. When the vasculature
in compromised, so is blood flow, and therefore, so is the
ability to deliver both oxygen and nutrients to cells.
Insufficient oxygen delivery also increases the production
of free radicals, increasing inflammation. Impaired
nutrient delivery combined with increased inflammation
is a recipe for bone loss.*>*

Furthermore, the liver, in addition to running a safety
check on portal vein deliveries from the digestive tract and
clearing potential toxins, is responsible for converting the
vitamin D3 we absorb into 25(OH)D, the primary form in
which vitamin D circulates in the bloodstream. 25(OH)D
is the precursor for 1,25-D, the hormonal form of vitamin
D, the form that enables active absorption of calcium from
the intestines. No 25(OH)D means no 1,25-D, and that
means only 10-15% of the calcium consumed from food
or supplements can be absorbed.

Ibuprofen prevents the formation of the resolvins, the
inflammation-ending agents our bodies produce from the
essential fatty acids, primarily from the omega-3s EPA and
DHA, but also from the omega-6 arachidonic acid when
were not consuming excessive amounts of omega-6.”!

Acetaminophen rapidly depletes glutathione, which is
why this NSAID is so toxic to the liver. And when the liver
can’t do its job, free radical damage spins out of control,
producing more inflammation, which promotes bone
loss.>>*

Aspirin, in contrast to the other NSAIDs, promotes
the resolution of inflammation. Until recently, the
resolution of inflammation was thought to be just a
passive consequence that occurred as pro-inflammatory
signaling slowed and ultimately ceased. We now know that
the resolution of inflammation is a highly ordered, active
process tightly regulated by a number of mediators derived
from EPA, DHA, and arachidonic acid. These SPMs
include 3 types of inflammation-ending agents: resolvins,
protectins, and maresins.

As the Figure shows, aspirin helps produce 3 kinds of
inflammation-ending resolvins: one from EPA, one from
DHA, and one from arachidonic acid.
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Figure. The omega-6 arachidonic acid is released from phospholipids in cell membranes in the area and metabolized
by COX and/or 5-LOX enzymes to form pro-inflammatory mediators, such as prostaglandins and leukotrienes.
During the process of resolution of inflammation, the omega-6 fatty acid arachidonic acid is converted by 15-LOX
to 15S-HETE, which is rapidly converted to inflammation-resolving lipoxin A4 (LXA4) by 5-LOX. Formation of
LXA4 from 15R-HETE can also occur after acetylation of COX-2 by aspirin (ASA).
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When aspirin is taken during inflammation, COX-2,
the first enzyme involved in the process of producing the
resolvins, is acetylated by aspirin and then converts:

« EPA to 18R-HEPE, which is then acted upon by
5-LOX, forming the Resolvins E1 and E2.

o Arachidonic acid to 15S-HETE, which is then
converted by 5-LOX into the Resolvin Lipoxin A4.

« DHA to 17R-HDHA, which is then changed by
5-LOX into the Resolvin 17R-RvD1.

The Resolution Of Inflammation

Similarly, the omega-3 fatty acid eicosapentaenoic
acid is converted into 18-HEPE by aspirin-acetylated
COX-2 or through cytochrome P450 enzymes and
subsequently transformed by 5-LOX into 18S- or
18R-resolvin (Rv) E1. DHA is converted into 17S-hydroxy-
DHA by 15-LOX, which subsequently is transformed by
5-LOX into RvDI1 and then into protectin D1 (PD1).
Formation of 17R-RvD1 from 17R-HDHA can also occur
after acetylation of COX-2 by aspirin.*

Mitigation strategies, alternative medications to
consider: If your patient must take acetaminophen or an
NSAID to manage chronic pain, take aspirin, at the lowest
dose possible, and ensure that intake of EPA and DHA is
optimal, which requires consumption of at least 2 grams of

EPA/DHA daily; however, depending on your patient’s
diet and other factors, more may be required. A simple
blood draw can now be utilized to evaluate omega
6:omega-3 status.”

Summary

This first of 2 editorials on commonly prescribed and
OTC drugs as secondary causes of osteoporosis clearly
demonstrates this is a significant problem. Clinicians
reading this journal are likely well versed in the nutri-
tional causes of osteoporosis. However, only addressing
nutritional needs may not be adequate if the patient has
too many secondary causes of osteoporosis. Effective care
requires both supporting the metabolic processes that
promote bone building AND removing as many causes of
bone function disruption as possible. In Part Two we cover
the remainder of the bone-damaging drug classes.

@ﬁym

Joseph Pizzorno, ND, Editor in Chief
drpizzorno@innovisionhm.com
http://twitter.com/drpizzorno
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