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Abstract

Proton pump inhibitors (PPIs) are widely used medications for the
treatment of acid-related disorders; however, their prolonged use in
the geriatric population has been associated with adverse effects on
bone metabolism. Chronic suppression of gastric acid may interfere
with the absorption of nutrients essential for bone health, which,
together with age-related physiological changes, polypharmacy, and
the presence of osteoporosis, increases the risk of fragility fractures.
The objective of this systematic review was to identify the most
frequent fractures associated with prolonged PPI use in older adults
with osteoporosis and to analyze the relationship between treatment
duration and fracture risk. A systematic review was conducted in
accordance with the PRISMA 2020 guidelines, using databases such
as PubMed, Scopus, Web of Science, and ScienceDirect. Following
the screening process, nine studies published between 2019 and
2025 were included, and odds ratios, relative risks, and hazard ratios
were analyzed. The results demonstrated a consistent association
between prolonged PPI use and an increased risk of osteoporotic
fractures, particularly hip and vertebral fractures. The risk was
higher with exposures of 12 months or longer, in postmenopausal
women, and in patients with comorbidities or concomitant
treatments. These findings support the need to critically evaluate the
indication and duration of PPI therapy in older adults at risk of
0steoporosis
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Resumen

Los inhibidores de la bomba de protones (IBP) son firmacos
ampliamente utilizados para el tratamiento de enfermedades acido-
pépticas; sin embargo, su uso prolongado en la poblacién geridtrica
se ha asociado con efectos adversos sobre el metabolismo 6seo. La
supresion cronica del 4acido gastrico puede interferir con la
absorcion de nutrientes esenciales para la salud 6sea, lo que, aunado
a los cambios fisiolégicos del envejecimiento, la polifarmacia y la
presencia de osteoporosis, incrementa el riesgo de fracturas por
fragilidad. El objetivo de esta revision sistematica fue identificar las
fracturas mas frecuentes asociadas al uso prolongado de IBP en
adultos mayores con osteoporosis y analizar la relacién entre la
duracién del tratamiento y el riesgo de fractura. Se realizé una
revision sistematica conforme a las directrices PRISMA 2020,
utilizando bases de datos como PubMed, Scopus, Web of Science y
ScienceDirect. Tras el proceso de cribado, se incluyeron nueve
estudios publicados entre 2019 y 2025, analizindose razones de
momios, riesgos relativos y razones de riesgo. Los resultados
mostraron una asociaciéon consistente entre el uso prolongado de
IBP y un mayor riesgo de fracturas osteopordticas, especialmente de
cadera y columna vertebral. El riesgo fue mayor en exposiciones
iguales o superiores a 12 meses, en mujeres posmenopausicas y en
pacientes con comorbilidades o tratamientos concomitantes. Estos
hallazgos respaldan la necesidad de evaluar de forma critica la
indicacién y duracion del tratamiento con IBP en adultos mayores
con riesgo osteopordtico.

Palabras clave: fracturas osteopordticas; inhibidores de la bomba
de protones; osteoporosis; adultos mayores; revision sistematica

Fecha de recepcion: 08/julio/2025 | Fecha de aceptacion: 02/octubre/2025 | Fecha de publicacion: 26/marzo/2026

*Universidad Auténoma de Tamaulipas, México

@028



Revista de Investigacién Educativa | Edicion Especial |Vol. 2 | pp. 22 - 23

Focultad de Aniversario
Unhersdad

Auténoma de Medicina ampi
UAI TAMAULIPAS e Bl UAT

WI0-2018

Osteoporotic fractures associated with prolonged use of
proton pump inhibitors in the geriatric population: a
systematic review
Ivan Berumen Aguilar, Juan Ramon Escalante Gonzalez
Dr. Pablo Alejandro Morales Reyes
Universidad Autonoma de Tamaulipas

INTRODUCTION RESULTS

Proton pump inhibitors (PPis) ate wadely used medcstins for Nioe studies were mcluded (cohort studies, case-control studes, nested
sng gastnc scid secetoe n acd-selated disorders, oase-comtrol  stuches, Teviews, mete-amalyses. and
gastnc. X mw“nh ate PPl use m the and osteoporots fracture rsk in older
genatrc popalstion essociated with sign
oo bone tissoe These effects are relsted to physiological changes Most studies mvelved populastions »03 yeass, and many adpsted
associsted with aging, mmmmd thes analyses for P ‘,.g'd
these medacataons, which can lead to supmression of gastric aced
and interdere with the shsorption of key involved m bone All studbes reported a positive 1ation b prolonged PPIuse and
=etabolism Together these mechanisms, combened wih the 7 bactyes purcululy oo the:
3 ¥ fragility fracteres m -
older adads - Vertebral cobsmma
- Wnm
+ Humerus

OBJETIVE e - e |
inchade

_l?mudmu:mhmﬁm:hmﬂm

General Objective ang b0 172 with «| of PPI
Todetermine the most fractures associated with long-term PFI E:ﬂps(ﬁm& l.i:u&ul')l.’L
use in geziatne patiests with osteoporosis. - Hip fractuse nsk-RR L 22-197

- Vertebral fractige risk RR 133-149

i ¥ Concomgant therapy with PPls and gl ds o7 bisphosph
To denti llable evid dng the iom b furthes mcressed iractore sk
prolonged PPt use and bone complications in clder adalts with J dats (Du et ol 2023) identified safety signals for
and omepeazcle, partculerly among women mnd clder

ic fractwres in clder adals de presentar fracturas Pk et al found higher fracture risk among PPI compared
nu“;am = Wﬁl?&)n 1 nsashmu'; s

METHODOLOGY

g cntersy wese g
%0 the research question stroctured under the PICO framework Literature
seaaches were performed in PubMed, Web of Scence. and
ScienceDirect, wsing MeSH terms and operators The search
stra sdentifsed 571 records, Sollowed by screening (illustrated in
)Muﬂﬂm,mmﬁapﬂﬁ 2009
and 2025 wese included in the final snslyzis From the selected studies,
redevant datz were extraceed mcluding odds ratios (OF). hazard ratics
(7). and relstive nsks (RR) % the oo b

exposure to PPis and fracture nisk Particular is was placed on

i

I

. P i
PP1 use and osteopcrotic fracsare ik m okder mduits, =
patients with cstesporoms oc other chronac risk factors

REFERENCE

. D B 5 R A Bt 15 B B0 S T i € B b 0L gy e wd Y varn by M. —
ST ) T N

3 Tomg N D ¥ O d, G d W T & - T

HP s e iy Ry e 1~ o~ —te 1) pyrers—er

$1n T T ey ey b | Wy e oy i gy et e e 4o -

& Babme 7 B, Ben Rainae 7 Toaseutls M Tronepsl G, Sme B Syarms prany mibisuss out S o bmmest = i st © spummets Wowm mné avtesestyes foame Bue SFSLARN.

S0 3 g T Sy At e = »
e seonn o B - el
T Rt B B S B A S s, s o g 3y T 37 S, o T — o gy . Vomer -

adnsuivagy e et sty i T e ] 3 T #1335 T
i [ iy et vt e Psk e YT T 35 T Y. A

-mm:v-,\.‘x‘;g—v- .- - e v
e e o T ot T T TR T 44 #peber et e

G

}
i
[=:
»

23




