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« As Klepser, Collier, and Cochran (2013) noted, PPIs are a class of agents that reduce + In patients with GERD, duodenal and pyloric ulcers, or Helicobacter pylori « However, Katz, Gerson, and Vella (2013) concluded that five years of previous Bardal, S. K., Waechter, J. E., & Martin, D. S. (2011). Gastroenterology. Applied
acid secretion by parietal cells in the stomach by irreversibly blocking H+/K+ adenosine . : : - . ’ : PPI usage did not increase risk of osteoporosis in the hip (OR 0.84; 95% CI, 0.55- Pharmacology (pp. 177-183). St. Louis, Missouri: Elsevier Saunders.
. . S . Infections, Is treatment with PPIs more efficacious than treatment with . . _
triphosphate. They are commonly prescribed for many gastrointestinal (GI) conditions histamine H2-recentor antaqonists? 1.34) or in the lumbar spine (OR 0.79; 95% CI, 0.59-1.06). « Gomm, W., von Holt, K., Thomé, F., Broich, K., Maier, W., Fink, A, ... Haenisch, B.
mclud_mg gastric and _duodenal ulc_:ers, gastroesop_h_ageal _reflux disease (GERD), Hpper . . P ) | _ _ _ « Also, Targownik et al. (2016) found no difference between PPI users and non- (2016). Association of proton pump inhibitors with risk of dementia. JAMA
gastrointestinal bleeding, and Helicobacter pylori infections. They are frequently utilized * |n patients with GERD, duodenal and pyloric ulcers, or Helicobacter pylori users after DXA scanning (0.13+0.89 g/cm for PPI users vs. 0.12+1.07 g/cm2 Neurology, 73(4), 410-416. https://doi.org/10.1001/jamaneurol.2015.4791
in the primary care setting. The purpose of this study was to examine the efficacy, usage, infections, is treatment with PPIs more efficacious than surgical treatment? Ther - cound in o - | | 1 eh | et
and current literature on PPIs. 9 P>0.2 for the non-PPI users). There was also no difference found in bone mineral « Jain, K. S,, Shah, A. K., Bariwal, J., Shelke, S. M., Kale, A. P., Jagtap, J. R., &

. There were several complications noted with PPI usage. Gomm et al. (2016) found that  Does long-term treatment with PPIs increase a patient’s risk for kidney densit;_/ a_fter CT scanning of the femoral neck. Metabolic markers were fo_und to Bhosale, A. V. (2007). Recent advances in proton pump inhibitors and management
that use of PP is associated with an increased risk of dementia and that avoiding PPIs fallure, dementia, myocardial infarction, or osteoporosis? be statistically the same for both PPI users and non-users, except for gastrin, of acid-peptic disorders. Bioorganic and Medicinal Chemistry, 15(3), 1181-1205.
: : - hich was higher among PPI users, as expected. https://doi.org/10.1016/j.bmc.2006.07.068
may contribute to the prevention of dementia. Klepser et al. (2013) concluded that PPIs W g g ! P P J J _ _
were associated with renal disease after controlling for confounding conditions. They L I te r at R ' _ o * Katz, P. O., Gerson, L. B., & Vela, M. F. (2013). Guidelines for the diagnosis and
noted patients who had renal disease were twice as likely to have used PPIs in the past. U re eV I eW Alternatives to Proton Pump Inhibitor Use management of gastroesophageal reflux disease. The American Journal of
In yet another study, Lazarus et al. (2016) concluded that PPI use is an independent risk Mechanism of Action of Proton Pump Inhibitors » Sigterman et al. (2013) concluded that PPIs (RR 0.37; two trials; 95% CI 0.32- Gastroenterology, 108(3), 308-28. https://doi.org/10.1038/ajg.2012.444 [doi]
factor for CKP and AKL Wh”e H, antagonist use Is not. _Shlh et al. (2014) concluded PP] . o _ _ 0.44) were superior to H2RAs (RR 0.77; two trials; 95% CI 0.60-0.99) and « Kabhrilas, P. J., Shaheen, N. J., Vaezi, Mi. F., Hilts, S. W., Black, E., Modlin, I. M., ...
use was associated with an increased risk of myocardial infarction for both a 7- and 14- « Gastric acid secretion Is regulated by the proton pump in the !oarletal (_:eII. The orokinetics (RR 0.86: one trial, 95% Cl 0.73-1.01) in placebo controlled trials Brill, J. V. (2008). American Gastroenterological Association Medical Position
day window period. Finally, van der Hoorn et al. (2015) also determined that PPI use H*/K*-ATPase pump pushes H* into the stomach through an ion gradient. treating GORD in pa’;ients em[;irically. In direct comparison, PPIs were more Statement on the Management of Gastroesophageal Reflux Disease.
was assoclated with a substantially increased risk of requiring osteoporosis medication » PPIs are absorbed into systemic circulation in the small intestine. They enter the effective than H2RAs (RR 0.66; seven trials, 95% Cl 0.60-0’.73) and prokinetics Gastroenterology, 135(1), 1383-1391. https://doi.org/10.1053/j.gastro.2008.08. 045
a”_d frac_:tures. | o narietal cells in the stomach from systemic circulation and are activated by the (RR 0.53: two trials, 95% CI 0.32-.087). + Klepser, D. G., Collier, D. S., & Cochran, G. L. (2013). Proton pump inhibitors and
e e 2 candcl . Thy ko detrmind it i reating o wilh ENROD, the R o et e iney o Aested s conol sy BN Heghrolopy. (). 15
pa%ients both tréated empirically and in patentspwith endoscopy-negative grjeflux disease * They !rreverSIbI_y bina to the active proton pumps at the Tinal step of acid remission for those treated with PPI vs. those treated with placebo was 0.71 (ten https://d0|.org/lO.1186/1471-2369-14-_150 . . .
(ENRD). PPIs were also noted to be more effective in patients requiring long-term secretion, reducing output. trials, 95% CI 0.65-0.78) and for H2RA vs placebo was 0.84 (two trials, 95% ClI e Lal, P, Shah, S._ H., Leekha, N.,_& P_url, A. S. (20}7)._Laparoscop|c anterior partial
treatment. H2RAs, however, were found to be superior to PPls in speed of relief of « The basic chemical structure of a PPI consists of a substituted benzimidazole ring 0.74-0.95). The RR for PPI vs. H2RA was 0.78 (three trials, 95% CI 0.62-0.97) fgndopllcatlo_n Is comparable with nissen fundoplication for gastroe_sophageal reflux
symptoms and may be a better option for patients with only occasional symptoms. and a substituted pyridine ring connected to each other by a methylsulfinyl chain. and for PP vs. prokinetic it was 0.72 (one trial, 95% CI 0.56-0.92). H2RAs were disease. Surgical Laparoscopy Endoscopy and Percutaneous Techniques, 27(1), 24—
* Rickenbacher et al. (2014) studied medical vs. surgical management of GERD. Their e The most Commomy used PPIs include Omeprazo|e, |an50prazg|e, rabeprazg]e, noted to be effective, but to a lesser degree. (Sigterman et all., 2013) |29 Ret”eve;j from/ hith//jOUI'nals|WV’\)/COm/_S;J(;%]-I7()§L|- —02000&articl
data Sho(\;\'/ed|a statistically Si?gggégt pIOﬁled EffeCt esltima_te In favor IOf fugd?cpdlicatrilon_ pantoprazole, and esomeprazole. » Rickenbacher et al. (2014) showed a statistically significant pooled effect estimate fggggiﬁgpgfgﬁitigc'tc CVIEWET.aspxs year = ISSUE= articie
over medical management o , although several patients complained of dysphagia : : . - Lo - . G20 - -
after surgery. Nisse?] fundoplication has Iong?been the spurgical interSention of c%/o?ce ?or * Researchis c‘:urrently bem_g conducted on a new class of reversible PPIs, although g}lfg\golr_gfggndopllcatlon over medical management of GERD (SMD 0.18; 9% * Lazarus, B., Chen, Y., Wilson, F. P, Sang, Y., Chang, A. R., Coresh, J., & Grams, M.
GERD treatment. It has some drawbacks in that many patients complain of dysphagia none are available vet. (Jain et al., 2007) ' o _ _ _ _ o E. (2016). Proton pump inhibitor use and the risk of chronic kidney disease. JAMA
and bloating post-surgery. Lal et al. (2017) compared laparoscopic Nissen Proton pump inhibitors (PPI) * Laletal. (2017) determined that laparoscopic anterior partial fundoplication is as Internal Medicine, 21205(2), 238-246. https://doi.org/10.1001/jamainte
fundoplication (LNF) to laparoscopic anterior partial fundoplication (LAPF) and found it effective as laparoscopic Nissen Fundoplication for GERD treatment. rnmed.2015.7193
to be just as effective as LNF for GERD treatment with less dysphagia. : « Rickenbacher, N., Kétter, T., Kochen, M. M., Scherer, M., & Blozik, E. (2014).
o Parietal cell DI S C u S S I O n Fundoplication versus medical management of gastroesophageal reflux disease:
I n t r O d u Ct | O n EP3 Research continues of the possible consequences of PPl use and alternative Systematic review and meta-analysis. Surgical Endoscopy, 28(1), 143-155.
_ _ _ o o _ > treatments. https://doi.org/10.1007/s00464-013-3140-z
» The stomach Is the primary location of digestion, which Is achieved through the  Research revealed PPIs are more efficacious than treatment with histamine H2- * Shih, C.-J., Chen, Y.-T., Ou, S.-M,, LI, S.-Y,, Chen, T.-J., & Wang, S.-J. (2014).
receptor antagonists and prokinetics. Proton pump inhibitor use represents an independent risk factor for myocardial

Infarction. International Journal of Cardiology, 177(1), 292-297.

https://doi.org/10.1016/j.1jcard.2014.09.036

release of acids and enzymes. Acid is secreted by the parietal cells. N , H+
/ > H2 « H2RAs were suggested as an effective treatment option for those with occasional

« Acid-peptic disease is attributed to an imbalance between aggressive factors like
acid, pepsin, and Helicobacter pylori infection, and local mucosal defenses such pump

: : : K+ symptoms requiring intermittent treatment.
as secretion of bicarbonate, mucus, and prostaglandins. «  When prescribing PPIs, providers must be aware of short vs. long-term course of * Sigterman, K. E., van Pinxteren, B., Bonis, PA., Lau, J., & Numans, M. E. (2013),
* In West_ern countrles_, duodenal ulcersf are the r_nost common gastrointestinal > < treatment and plan accordingly while taking the patients overall health into Shor_t-tefm treatment with proton pump |nh_|b|tors, _H2-receptor antagonists and
complaint, whereas in eastern countries, gastric ulcers are more common. ) CCK2 consideration prokinetics for gastro-oesophageal reflux disease-like symptoms and endoscopy
- We can treat acid-peptic disease by either reducing the aggressive factors, which T _ o negative reflux disease. Cochrane Database of Systematic Reviews, 2013(5), Art.
. ] * In reviewing the literature, surgical treatment may be more efficacious than : 11doi
is the most common method, or we can bolster the mucosal defenses in the reatment ngth PP J y No.:CD002095. https://do1.org/10.1002/14651858. CD002095.pubd
stomach and duodenum. M3 Stomach ' « Targownik, L. E., Goertzen, A. L., Luo, Y., & Leslie, W. D. (2016). Long-term proton
: : : o, » After surgery, the amount of PPI dose required was generally found to be less than pump inhibitor use is not associated with changes in bone strength and structure
« GERD, peptic ulcers, duodenal ulcers, Zollinger-Ellison syndrome, gastritis, and lumen : ) . 7 _ _ ’
T . ! ! . . ] ! prior to surgery, which may help avoid some of the complications of long-term _ :
H. pylori infections are all treated by lowering gastric acid secretion. oP| use. o= YRR P ) . \l;i(jir ?—?oolr?\lll\r/]lttrlz;jgo;Z;S/;O.Elofji/ij/?ijso?iSlDobson A 1 & Pesters. G. M
) ﬁfcld sc_ecretlon Is currently reduced by blocking the acid secretary effect of _ o o  Lal etal. (2017) lists surgery as the better option for long-term control of E. E. G. (2015). The effect of dose and type of proton pump inhibitor use on risk of
istamine. | | Possible Complications of Proton Pump Inhibitor Use symptoms and for preventing new onset as well as regression of Barrett’s fractures and osteoporosis treatment in older Australian women: A prospective cohort
‘ ThlS 1S qchlevec using two common treatments, H,-receptor agonists or « There may be drug interactions leading to decreased absorption of some drugs metaplasia. study. Bone, 8(24), 675-682. https://doi.org/10.1016/j.bone.2015.08.024
Irreversible H/K -ATPase Inhibitors. The latter are commonly referred to as like griseofulvin, ketoconazole, vitamin B12, and iron salts. (Jain et al., 2007) - In reviewing the research, there appears to be a strong correlation to long-term
proton pump |m|b_|tors, or PPI‘Cf' o _ _ « Gomm et al. (2016) concluded that use of PPI is associated with an increased risk PP1 use and kidney failure, dementia, and myocardial infarction.
- |f left untreated, disorders causing elevated gastric acid secretion can have serious of dementia (HR 1.44; 95% CI 1.36-1.52; P<0.001) and that avoiding PPIs may - There is some argument to the belief that PPIs cause osteoporosis, although this is

consequences. The_se Include scar tissue formation Ie-ading to pylo_ric stenosis, contribute to the prevention of dementia. still being debated. | A C k n O W I ed g e m e n tS
bleeding from erosion of small blood vessels, evolution of a gastric ulcer to + Klepser, Collier, and Cochran (2013) determined that PPls were associated with

. . . - = - - - | would like to express my most sincere gratitude to UND faculty advisors
vantet, of perforatl-on._Perfpratloq DLELTS ITOTe comm_only In duodenal ulcers and renal disease after controlling for confounding conditions (OR 1.72; 95% CI 1.27- A p p I | C ab | I | ty tO CI | ﬂ | C al Daryl Sieg and Teririe W03I/d for their harélJ work, support, and ui%iance
may lead to complications involving other organs. (Jain et al., 2007) 2 39 - - - - - y g _ , SUPPOTL, g

.32; p<0.001). They removed patients with potential confounding disease states P throughout this process.
from the study population and were still able to statistically validate a relationship .
St ate m e n t Of t h e P r O b I e m between PPIs and renal disease (OR 2.04; 95% CI 1.09-4.62). They noted patients PFr:IgreCo.rl}el o?tSmost commonl ned medi h * | Wou_ld also like to thanl_< Scott Frank, Pharm. D., J_oshua Steffan, Ph. D.,
who had renal disease were twice as likely to have used PPIs in the past. y prescribed meaications by primary care Denr_us Ste\_/vart, PA-S, Llndsz_iy \_/enn, !DA'_S’ and Mitchel Leers, PA-S for
Proton pump Inhibitors are very commonly prescribed medications throughout - Lazarus et al.(2016) concluded that baseline PPI users were 1.72 times more providers (P?PS)' - Ie_ndlng their tlme_ and expertise in FEVIEWING My papet.
family practice clinics. Many different PPIs are now available over-the- likely to experience an acute kidney injury than those who did not use PPIs (95% * PPls are available by prescription and over-the-counter. - Finally, 1 would like to thank my wife Sara for her encouragement, support,
counter as well. There are many possible diagnoses that may warrant PP Cl 1.28-2.30; P<0.001). Twice daily dosing (adjusted HR 1.46; 95% CI 1.09-1.21; * Specitic populations may be at greater risk ot harm from PP1 use. and patience while | completed this project.
treatment and many patients take these medications for extended periods P<0.001) was also associated with a higher risk of CKD when compared to once  Many factors should be weighted when determining treatment like severity of
without medical provider supervision. Recently, studies have concluded that daily dosing (adjusted HR 1.15; 95% CI 1.09-1.21; P<0.001). In this group, the symptoms, patient life expectancy, quality of life, other chronic conditions,
PPIs may have greater risks for patients than originally thought. This has led to 10-year absolute risk of CKD for the 16,900 baseline PPI users was 15.6% and surgical candidacy, and adherence to treatment regimens.
the exploration of other treatment plans for these common GI conditions and the absolute risk for non-PPI users for CKD was 13.9%. - American Gastroenterological Association gives lifestyle changes a grade B o p———
complaints. This research hopes to answer the following research questions  Shih et al. (2014) found that PPI use was associated with an increased risk of Ml recommendation. These include elevating the head of the bed and avoiding trigger W i
and determine if PPIs are the safest and most efficacious treatment for for both a 7- (AOR 4.61; 95% CI 1.76-12.07; P=0.002) and 14-day window foods. (Kahrilas et. al., 2008) /‘%
common GI conditions such as GERD, both duodenal and pyloric ulcers, and period (AOR 3.47, 95% CI 1.76-6.83, P<0.001). « Monitor those on PPIs for deterioration using recommended screening such as P;IIOJ;Te;C
Helicobacter pylori infections. More research is needed to understand the * Van der Hoorn et al. (2015) determined that PPl use was associated with a basic lab draws and DEXA scanning. - maw
interaction between these conditions and the reason for increased symptoms substantially increased risk of requiring osteoporosis medication (adjusted sub- - PCPs should discuss complications and treatment options with patients to allow i
across the population. There also may be alternative methods of treatment not hazard ratio 1.28; 95% Cl = 1.13-1.44) and fractures (adjusted sub-hazard ratio them to make an informed decision on their clinical course for common Gl

yet investigated or fully understood. 1.29;95% Cl = 1.08-1.55). conditions like GERD, H. pylori, and duodenal and peptic ulcers.
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