LETTERS TO THE EDITOR

Premature Discard of Proton Pump Inhibitors:
Possible Osteoporosis vs Enhanced Gastrointestinal
Bleed, Adenocarcinoma Efficacy

To the Editor: 1 commend Davidge Pitts and Kearns' for alert-
ing clinicians to the detrimental osteoporotic effects of newer
pharmaceuticals that clinicians initiate but fail to reevaluate.
However, I encourage clinicians to use considerable caution
before accepting the authors' premature endorsement of sub-
stituting H, receptor blockers (H,RBs) for proton pump in-
hibitors (PPIs). Millions of people ingest nonsteroidal anti-in-
flammatory drugs (NSAIDs) long term. The demographics of
osteoporosis are inordinately concordant with the elderly pop-
ulation as well as with long-term NSAID consumption (with
NSAID use related to the treatment of osteoarthritis pain, and
aspirin prophylaxis for ischemic events). The thinned gastric
mucosa in the elderly enhances their susceptibility to severe
NSAID-induced adverse events.

Proton pump inhibitors do not simply block histamine
receptor—mediated gastric parietal cell acid secretion effected
by H,RBs. Proton pump inhibitors terminate the final stage of
acid production, and they also block parasympathetic vagus
nerve—mediated acetylcholine neurotransmitter and gastrin
hormone stimulation of parietal acid production, constituting
a substantial improvement over H,RBs. Additionally, PPIs are
more efficacious than H,RBs in reducing risk of gastroduo-
denal ulcers,” and, as such, they are superior in mitigating
mortality risks for thousands of patients who annually experi-
ence NSAID-induced gastrointestinal bleeds (GIBs) and tens
of thousands of patients who experience nonfatal hospitaliza-
tion—related morbidity due to GIBs. Similarly, PPIs are supe-
rior to H,RBs in the minimization of gastroesophageal reflux
symptoms, premalignant Barrett metaplasia, dysplasia, and
esophageal adenocarcinoma.

Only with supraphysiologic dosing can H,RBs approxi-
mate PPI potency, but such dosing is accompanied by adverse
cognitive effects in the elderly and potentiates the risk of in-
duced falls, often a preterminal cascade event.

The fewer adverse events associated with PPIs must be
considered relative to a recent prospective analysis of 161,806
postmenopausal women aged 50 to 79 years. This research
identified that PPIs were not associated with hip fractures and
only modestly associated with spine, forearm, wrist, or total
fractures.’ The study concluded that “hip fractures were so
rare” that long-term use of PPIs “made no difference” in their
analysis.*

Conflicting data regarding validity of PPI use and fracture
risk must be contrasted to studies reporting that H.RB acid
suppression also induces osteoporosis with hip fractures.’

Davidge Pitts and Kearns' reported that thiazolidinediones
compromise bone quality “in men concomitantly taking loop
diuretics.” Loop diuretics promote loss of total body calcium
in the urine, whereas thiazides are calcium-sparing. Future
studies assessing the merit of endorsing H.RBs substituted for
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PPIs (eg, in terms of bone loss) must control better for con-
founding factors such as diuretic selection. This is a prerequi-
site if we are to establish or refute the legitimacy of whether
PPIs contribute to fracture risk.

A precipitous resumption of H,RBs with discard of the
pharmacologic advancement of PPIs is currently unwarranted.

Until higher-quality evidence regarding bone and H,RB
use is established relative to the use of PPIs and these out-
comes are correlated with GIBs, reflux, and fall risks, clini-
cians should continue favoring PPIs.

However, given the evidence reported by Davidge Pitts and
Kearns, cautious responsive addition of bone-enhancing strat-
egies with calcium supplements, vitamin D, pharmaceuticals,
cautious loop diuretic substitution for thiazides, and diagnostic
investigation to identify contributors to impaired bone qual-
ity will optimize care for patients continuing to ingest PPIs
long term.

Aaron S. Geller, MD

Tufts School of Medicine
New England Medical Center
Nashua, NH
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Antiretroviral Therapy and Adverse Skeletal Effects

To the Editor: We read with interest the article by Davidge Pitts
and Kearns' entitled “Update on Medications With Adverse
Skeletal Effects.” In our opinion, antiretroviral compounds
should also be added to the list of “bad-to-the-bone” drugs.

During the past 10 years, the average life expectancy of
adults with human immunodeficiency virus (HIV) infec-
tion has increased because of effective antiretroviral therapy
(ART), and the care of HIV-infected individuals has shifted
from management of opportunistic infections to prevention
and treatment of the metabolic complications of ART, includ-
ing osteoporosis.

In particular, the synergy between HIV and/or ART-related
bone damage with age-associated bone loss could lead to a
serious health threat. Several clinical studies have shown that
during ART, bone loss is an early event and occurs rapidly, es-
pecially within 6 months of initiation. The Strategies for Man-
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agement of Antiretroviral Therapy (SMART) study has shown
that institution of an ART may be followed by a 6% decrease
in bone mineral density (BMD) during the first 2 years regard-
less of the drug combination. Furthermore, continuous ART
is associated with reduced BMD and increased fracture risk
compared with intermittent, CD4 cell count—-guided ART.?
Therefore, osteopenia/osteoporosis, occasionally osteomala-
cia, and an increased risk of fracture are reported as major
adverse effects of ART, especially in a regimen including the
nucleotide reverse-transcriptase inhibitor tenofovir® and pro-
tease inhibitors.

The mechanism by which antiretroviral drugs act on the
bone is multifactorial and not completely clear but is medi-
ated in part by a direct effect on osteoblasts and osteoclasts,
increased catabolism of vitamin D, and mitochondrial damage.
Interestingly, the mitochondrial damage can also cause proxi-
mal renal tubulopathy. Indeed, 1.6% to 22% of tenofovir-treated
patients experience phosphate wasting and 1-hydroxylation de-
fects of vitamin D due to proximal renal tubulopathy, leading to
osteomalacia with multiple fractures, bone pain, and proximal
muscle weakness.

According to the European AIDS Clinical Society guide-
lines, in HIV-positive patients, especially those treated with
ART, dual energy x-ray absorptiometry should be performed;
if BMD is abnormal, secondary causes of osteoporosis should
be ruled out (eg, hypovitaminosis D, hyperparathyroidism,
hyperthyroidism, malabsorption, hypogonadism/amenorrhea,
autoimmune diseases, diabetes mellitus, chronic liver dis-
eases), and lateral lumbar and thoracic spine radiography
should be performed. If hypophosphatemia is present, a di-
agnosis of renal Fanconi syndrome should be considered.

Currently, ART-induced bone loss can be managed with a
reduction of risk factors for osteoporosis, including ensuring
vitamin D supplementation (800-2000 IU of vitamin D, daily*
or up to 2000 IU in patients treated with efavirenz®) to main-
tain a plasma 25-hydroxyvitamin D concentration greater than
30 ng/mL (75 nmol/L). Other interventions include supple-
mental dietary calcium (1-1.2 g/d), weight-bearing exercise,
and (sometimes) bisphosphonates (oral alendronate, 70 mg
once weekly, or zoledronate, 5 mg intravenously once yearly).
Furthermore, substituting another drug for tenofovir should
be considered for patients presenting with hypophosphatemia,
renal Fanconi syndrome, progressive decline of glomerular
filtration rate, or fragility fractures.*

We thank Ms Jacqueline Iraci for review of the English translation.
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In reply: We thank Geller and Fabbriciani et al for their inter-
est in our concise review and for their thoughtful comments.

We agree with Geller that PPIs are not to be abandoned.
As with all medications prescribed for an individual patient,
periodic review of the ongoing need, reassessment of the risk-
benefit ratio, and consideration of alternatives seem to be the
rational approach. Often, PPIs are prescribed and continued
without further thought or reassessment. For the appropriate
patient, PPIs remain an essential therapy with an acceptable
risk-benefit ratio.

Fabbriciani et al discuss another class of medications with
emerging evidence of adverse skeletal effects: antiretroviral
drugs used to treat HIV infections. This complex disease has
wide-ranging severity and effects on the endocrine system.
These medications also have wide-ranging effects that could
be responsible for their negative impact on bone health. This
class of medications deserves more discussion than we pro-
vided in our concise review. We agree that this class of medi-
cation warrants being added to the list of “bad-to-the-bone”
drugs.

Ann E. Kearns, MD, PhD
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CORRECTION

Incorrect answers for Residents’ Clinic: In the Resi-
dents’ Clinic entitled “35-Year-Old Woman With Recurrent
Palpitations” published in the August 2011 issue of Mayo
Clinic Proceedings (Mayo Clin Proc.2011;86(8):801-804),
the answers provided were incorrect. The correct answers
should have read as follows: 1. e, 2. ¢, 3. d, 4. a, 5. e. This
error occurred after final author approval.
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