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Abstract

Background: Nonsteroidal anti-inflammatory drugs are commonly prescribed for osteoarthritis management
but are associated with gastrointestinal (GI) adverse events. This study aimed to compare GI findings in patients
receiving indomethacin and celecoxib for osteoarthritis.

Methods: A retrospective analysis was conducted on 50 patients (42 females, 8 males) with osteoarthritis, divided
into indomethacin (n=25) and celecoxib (n=25) groups. Clinical data, including age, gender, disease duration, and
H. pylori status, were collected. Baseline and post-treatment gastroduodenoscopy findings were compared between
groups.

Results: No cases of Gl bleeding were reported. Indomethacin use was associated with a higher risk of gastroduodenal
lesions compared to celecoxib (p<0.05). Celecoxib combined with proton pump inhibitors (PPIs) showed a slight
improvement in gastric lesions. H. pylori prevalence was 86% in the study population.

Conclusion: Despite the absence of GI adverse events, indomethacin use posed a higher risk of gastroduodenal
lesions compared to celecoxib. The addition of PPIs appeared to mitigate GI adverse events, particularly in the
celecoxib group. Individualized treatment approaches balancing therapeutic benefits and potential adverse effects
are essential in osteoarthritis management. Further research with larger sample sizes and longer follow-up durations
is warranted to validate these findings.

Keywords: Nonsteroidal anti-inflammatory drugs, gastroduodenal lesions, celecoxib, indomethacin, proton pump
inhibitors

INTRODUCTION

Osteoarthritis (OA) is the most common manifestation
of arthritis and leading contributor to persistent pain
and disability among the elderly (1-3). Obesity and
ageing population are the two main factors associated
with increasing prevalence of OA (3). World Health

(5,6). Exercise is useful to reduce pain and disability,
in adjunct to pharmacotherapy (6). Supplements such as
glucosamine, chondroitin, collagen hydrolysate, passion
fruit peel extract, Curcuma longa extract, Boswellia
serrata extract, curcumin, pycnogenol and L-carnitine
provided moderate and clinically meaningful treatment

Organization reports more than 528 million people
worldwide are living with OA; an increase of more tha
100% since 1990 (4). The knee is the most frequently
affected joint, followed by the hip and the hand (4).

The treatment of OA includes surgical and non-surgical
interventions. It is suggested that pharmacologic
treatment should begin with acetaminophen and switch
to nonsteroidal anti-inflammatory drugs (NSAIDs) if
not responder to acetaminophen in patients with pain

effects on pain and function in patients with hand, hip
or knee osteoarthritis at short term, although the quality
of evidence was very low (7). Corticosteroid injections
provide immediate, short-term (four to eight weeks)
relief of OA flare-ups of the knee, whereas hyaluronic
acid injections provide symptom improvement for longer
periods but have a higher cost. Total joint replacement
of'the hip, knee, or shoulder is recommended for suitable
patients with persistent pain and disability despite
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maximal medical therapy.

In the realm of OA treatment, NSAIDs have traditionally
held a central position. However, recent studies have
controversies on the widespread utilization of oral
NSAIDs, emphasizing the higher prevalence of upper
gastrointestinal (GI) complications and cardiovascular
adverse events (CAEs) (8,9). A recent meta-analysis
reported that celecoxib was the only NSAID associated
with long-term pain improvement, better long-term
GI tolerability than nonselective NSAIDs and is not
associated with higher risk of CAEs (10). Chan et
al. demonstrated 44.0% lower GI bleeding risk with
celecoxib compared to naproxen (11).

Although previous studies reported lower GI adverse
events with celecoxib, the most used selective
cyclooxygenase-2 inhibitor, celecoxib carries an
additional FDA-boxed warning for GI effects, including
bleeding, ulceration, and perforation of the stomach and
intestines (12).

In this study, we aim to re-discuss “an old story” with
updated literature by comparing the GI effects of
celecoxib and indomethacin in patients with OA.

METHODS

Thisprospective study was conducted between2001-2002
at the Istanbul Prof. Dr. Cemil Tasgioglu City Hospital,
Departments of Rheumatology, Internal Medicine, and
Orthopedics Clinics, where patients presented with knee
osteoarthritis. This study was conducted in agreement
with the Declaration of Helsinki-Ethical principle for
Human researches.

Inclusion: Patients had complaints for at least 6 months,
receiving NSAIDs therapy, meeting the American
College of Rheumatology clinical criteria for primary
knee OA, including functional classes I, I, and III, and
were suitable for inclusion if they were aged 50 or older.
Patients meeting these criteria were informed about the
study and their consent was obtained.

Exclusion: Patients with active duodenal, gastric,
or esophageal ulcers, pyloric obstruction, or erosive
esophagitis at baseline endoscopy were excluded
from the study. Patients who had undergone upper
gastrointestinal surgery, had inflammatory bowel
disease, serum creatinine levels >2.0 mg/dL, calculated
creatinine clearance <30 ml/min, positive occult blood
in stool, congestive heart failure, chronic liver disease,
a history of malignancy in the last 5 years, cerebral
vascular events in the last 2 years, bleeding diathesis,
or required anticoagulant therapy, corticosteroids,
ticlopidine, or aspirin were also excluded.

Measurements: Detailed medical histories of patients
were obtained at baseline, along with physical
examinations, complete blood count, erythrocyte

sedimentation rate, c-reactive protein (CRP), rheumatoid
factor (RF), blood biochemistry, and occult blood in stool
were studied before interventions (15 days and monthly
for three months). Following baseline assessments,
patients underwent physical examination, The Western
Ontario and McMaster Universities Osteoarthritis Index
(WOMAUC), Likert index, and Visual Analog Scale
(VAS) were performed. Participants were divided into
two groups after a two-week drug “wash-out” period. A
group received per os 3x25 mg/day indomethacin, and
other group received per os 2x100 mg/day celecoxib.
Participants were addressed to the groups according an
age and gender matching method manually.

Gastroduedonoscopy: Gastroduedonoscopy was
performed at baseline and at the end of treatment.
Gastroduedonoscopy was not performed at the end of
treatment for patients who discontinued the study due to
side effects or inefficacy. The findings included gastric
and duodenal ulcers, erosive gastritis, etc. Multiple
biopsies were obtained. Pathology and the culture studies
were performed. H. Pylori presence were noted. Patients
with H. Pylori positivity were received a 2-3 weeks of
treatment for eradication. All individuals received a
standard proton pump inhibitor (PPI) regimen during
the study.

STATISTICAL ANALYSIS

The data obtained were analyzed using the SPSS
version 15 for Windows program. Numerical variables
were expressed as mean and + standard deviation.
Independent Samples T-test was used to compare the
parametric variables of the two groups. Kolmogorov-
Smirnov test was used to determine the distribution
types of the variables. Chi-square and Wilcoxon tests
were used for comparisons of categorical parameters.
p<0.05 was considered statistically significant.

RESULTS

Fifty patients were included in the study cohort,
comprising 42 females (84%) and 8 males (16%).
Twenty females (80%) and 5 males (20%) were assigned
to the indomethacin group, while 22 females (88%) and
3 males (12%) were assigned to the celecoxib group.
Statistical analysis revealed no significant difference in
gender distribution between the two treatment groups
(p=0.782). The clinical and demogrophical features of
the participants were presented in Table 1. The mean
duration of osteoarthritis was 4.524+2.29 years (range:
1-10) in the indomethacin group and 5.04+1.67 years
(range: 2-9) in the celecoxib group, two groups exhibited
a similar duration of illness (p=0.625).

Repeated gastroduedonoscopy was performed 3 months
later in 19 cases of the indomethacin. In 13 (68.4%)
cases, no change was observed in the findings of
gastroduedonoscopy, while worsening was observed in
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Table 1. The clinical and laboratorv of th narticipants and the comnarison of thw two erouns

gastroduedonoscopy )
Adverse reactions (1 case

gastroduedonoscopy )
Adverse reactions (1 case of

Indomethacin, n=25 Celecoxib, n=25 P value

Age, years 52.92+4.68 55.48+4.82 0.055
Male, female, n 5/20 3/22 0.782
Disease duration, years 4.52+2.29 5.04+1.67 0.625
H. Pylori positivity, n 23 20 0.522
Cases stopped to receive medicine, n 6 6 1.000
Causes of stopping medicine, n Ineffective (2)* Ineffective (2)*

Refused to continue (3|Refused to  continue (2

cases refused the next|{cases refused the  next

of edema)

allergy and 1 case of coronary
bypass operation)

*Evaluations based on the VAS index, Likert index, and WOMAC scale were taken into account to determine

medication ineffectiveness.

6 (30%). Number of cases with gastroduodenal erosion
increased folowing indomethacin treatment (p=0.014).

In the celecoxib group, 19 out of 25 patients (76%)
completed the treatment and underwent repeated
gastroduedonoscopy. There was no change in 17 patients
(84%), while finding got worsened in 2 individuals
(16%). Pretreatment and posttreatment GI findings
did not exhibit a significant change (p=0.157) in the
celecoxib group (Table 2). The prevalence of H. Pylori
was 86% (43 of 50 patients).

Following indomethacin treatment 3 of 4 patients
with normal gastroduedonoscopy findings developed
pangastritis, while in the celecoxib group 3 patient with
pangastritis recoverd to normal gastrocopy findings
(Table 3). However, in the celecoxib group one patient
developed duodenal ulcer. Beside, celecoxib group had
less tendency to develop duodeneal erosive lesions (1
case vs 4 cases and p=0.005).

DISCUSSION

This study demonstrates a comparison of gastrointestinal
findings in indomethacin and celecoxib users. Despite
there being no cases of GI bleeding with selective
and nonselective NSAIDs in this study, indomethacin
exhibited a significant risk increase for gastroduodenal

lesion development compared to celecoxib use. Further,
in the celecoxib users, a slight improvement in gastric
lesions was observed under the PPI use.

Pain is the main symptom and indication in the treatment
of OA. Guidelines recommend the use of NSAIDs,
a group of medicines that inhibit the production
of prostaglandins and thromboxane A by blocking
cyclooxygenase (COX) (6,13,14). Traditional NSAIDs
target the COX-1 and COX-2 isozymes to varying
degrees and play a significant role in the symptomatic
treatment of pain in musculoskeletal disorders (15,16).
However, their prolonged use raises concerns regarding
toxicity, especially cardiovascular, gastrointestinal,
and renal issues. Furthermore, previous studies have
indicated a lower risk of gastrointestinal bleeding or
intolerance with selective COX-2 inhibitors, at least in
the short term (6-12 months) (16-18). In this study, there
was no cases of GI bleeding or dyspepsia, which the
leading causes of premature discontinuation of the drug
(19). This outcome is likely linked to the use of PPIs
alongside NSAIDs, as suggested by Bakriansyah et al.
Their study demonstrated that selective COX-2 inhibitors
with PPIs, as well as selective COX-2 inhibitors and
conventional NSAIDs with PPIs, were associated with a
reduced risk of gastrointestinal adverse events compared

Table 2. Pre and posttreatment gastroduedonoscopy findings

Indomethacin, n=19 Celecoxib, n=19 P value

Baseline; n

*Pangastrit, 25 (6 were excluded) | 25 (6 were excluded) 1.00

*Nonerosive duodenitis 5 1

*Antral erosvive lesions 0 0
Posttreatment; n

*Pangastrit, 13 15

*Nonerosive duodenitis 5 2 <0.05

*Antral erosive lesions 7 1

*Normal 1 3
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Table 3. All cases are given with their gastroduedonoscopy findings

F — — — " — " — > — — —
Cases and Groups | Gender | Age | Disease Duration | H.Pylori | Baseline Gastroduedonoscopy | Posttreatment Gastroduedonoscopy
1-Indomethacin Female 60 4 - PG PG + NED
2-Indomethacin Male 57 5 i N PG
3-Indomethacin Female 72 9 - PG PG (ae)
4-Indomethacin Female 56 5 - PG PG(ae)
S-Indomethacin Male 63 3 1r PG PG (ae) + NED
6-Indomethacin Female 64 4 PG PG (ae)
7-Indomethacin Female 42 1 - PG+ NED PG
8-Indomethacin Male 66 5 + N PG
9-Indomethacin Female 68 4 + PG PG
10-Indomethacin Female 53 3 i N PG
11-Indomethacin Female 50 5 i PG + NED PG
12-Indomethacin Female 49 3 + PG PG (ae)
13-Indomethacin Female 45 1 + N N
14-Indomethacin Female 70 10 i PG PG
15-Indomethacin Female 55 6 + PG + NED PG
16-Indomethacin Female 62 5 ar PG PG
17-Indomethacin Female 53 4 + PG +NED PG (ae) + NED
18-Indomethacin Female 46 1 + PG PG (ae) + NED
19-Indomethacin Female 52 3 aF PG + NED PG
20-Indomethacin Female 71 9 aF PG
21-Indomethacin Male 66 5 + PG PG + NED
22-Indomethacin Female 52 4 - PG
23-Indomethacin Female 59 5 i PG
24-Indomethacin Female 67 6 ar PG
25-Indomethacin Male 52 3 ar PG
1-Celeocoxib Female 48 2 + PG Duodenal Ulcer
2- Celeocoxib Female 52 4 + PG PG
3- Celeocoxib Female 66 3 i+ PG PG
4- Celeocoxib Male 41 3 i PG N
5- Celeocoxib Female 60 5 ar PG PG
6- Celeocoxib Female 55 6 + PG PG (ae)
7- Celeocoxib Female 53 5 i PG + NED PG + NED
8- Celeocoxib Female 56 5 + PG N
9- Celeocoxib Female 47 5 + PG N
10- Celeocoxib Male 59 6 A PG
11- Celeocoxib Female 52 4 ar PG PG + NED
12- Celeocoxib Female 53 7 - PG PG
13- Celeocoxib Female 63 7 - PG
14- Celeocoxib Female 71 9 i PG
15- Celeocoxib Female 61 6 + PG PG
16- Celeocoxib Male 65 7 F PG PG
17- Celeocoxib Female 52 3 i PG
18- Celeocoxib Female 50 6 F PG PG
19- Celeocoxib Female 62 5 i PG PG
20- Celeocoxib Female 57 4 i PG
21- Celeocoxib Female 67 7 T+ PG
22- Celeocoxib Female 60 4 et PG PG
23- Celeocoxib Female 53 3 + PG PG
24- Celeocoxib Female 54 4 e PG PG
25- Celeocoxib Female 67 6 + PG PG >

PG; pangastritis, NED; nonerosive duodenitis, ae; antral erosive lesion

to conventional NSAIDs (17). However, celecoxib
showed a lower incidence of nonerosive duodenitis and
antral erosive lesions. Moreover, three cases exhibited
a transition to normal gastric findings with celecoxib
combined with PPl usage, whereas only one case showed
asimilar improvement with indomethacin combined with
PPI. It’s worth noting that most patients had a prolonged
history of NSAID use before being enrolled in the study.
Despite a short “drug wash-out” period, prior NSAID
exposure might have influenced the outcomes.

A meta-analysis of 410.879 participants from 73
countries across six continents revealed an overall
H. Pylori prevalence of 44.3% worldwide. This rate
varied, with developing countries showing a higher
prevalence of 50.8% compared to 34.7% in developed
countries. Globally, the H. pylori infection rate was
42.7% in females and 46.3% in males. Furthermore,
the prevalence in adults (=18 years) was significantly
higher than in children, with rates of 48.6% and 32.6%,
respectively (20). The prevalence of H. Pylori in Turkey
was found 82.5% according to the TURHEP study
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(21). Our study reveals a high prevalence, with 86% of
participants testing positive for H. Pylori, a figure close
to the data presented in TURHEP. Despite NSAIDs
and H. Pylori share a number of similar pathogenic
mechanisms, there is no evidence to argue a significant
synergistic action between these two risk factors for GI
bleeding or dyspepsia. Lazzaroni et al. reported that
neither short- nor long-term NSAID administration
definitively poses a major risk of gastric and duodenal
injury or, more importantly, ulcer-related complications
such as bleeding or perforation in H. Pylori-positive
patients (22). Similarly, despite the high prevalence of
H. Pylori in this study population, no GI adverse events
were observed.

COX-2 selective NSAIDs have been associated with
electrolyte imbalance including hyponatremia and
hyperkalemia (23,24). However, in this study we did not
observe any case of electrolyte imbalance.

NSAIDs are effective agents in the treatment of
osteoarthritis and a recent study revealed that topical
NSAIDs can demonstrate comparable efficacy to oral
NSAIDs in treating osteoarthritis, with both forms
effectively reducing pain and enhancing physical
function among OA patients (25). Therefore, topical
treatment approaches may reduce GIS side effects at
high risk patients.

Limitations of the Study

The relatively small sample size in this study may
limit the generalizability of our findings to broader
populations. A larger sample size would enhance the
statistical power of the analysis and provide more robust
conclusions. The brief period between cessation of
prior NSAID use and study enrollment may not have
adequately mitigated the lingering effects of previous
NSAID exposure. This could influence the interpretation
of outcomes, particularly regarding the comparison
between indomethacin and celecoxib. The relatively
short follow-up duration may have precluded the
detection of long-term GI complications associated with
NSAID use. Extended monitoring periods could provide
a more comprehensive understanding of treatment-
related adverse events. The recruitment of participants
from a single center may introduce selection bias and
limit the diversity of the study population. Including
participants from multiple centers or employing a
multicenter study design could mitigate this limitation.
Detailed information regarding the duration, frequency,
and types of prior NSAID use was not consistently
available for all participants. This lack of comprehensive
data may have influenced the analysis of treatment
outcomes and adverse events. While efforts were made
to control for potential confounding variables, such as
concomitant medication use and comorbidities, the
presence of unmeasured confounders could impact the

validity of our results. Our study focused primarily on
GI findings associated with indomethacin and celecoxib
use, neglecting other potential adverse events and long-
term outcomes. A broader assessment encompassing
systemic effects and patient-reported outcomes would
provide a more holistic understanding of treatment
safety and efficacy.

CONCLUSION

Our findings underscore the importance of considering
both the efficacy and safety profiles of NSAIDs in
clinical decision-making for osteoarthritis treatment.
While traditional NSAIDs like indomethacin remain
effective in pain management, their use may necessitate
careful monitoring for gastrointestinal complications. In
contrast, celecoxib, a COX-2 selective inhibitor, offers a
potentially safer alternative with a reduced risk of gastric
lesions, particularly when combined with PPI therapy.

DECLERATIONS

Ethics Committee Approval: This manuscript is
retrieved from the graduation thesis of Sibel ADA, MD
(Istanbul, 2003).

Financial Disclosure: This research did not receive
any specific grant from funding agencies in the public,
commercial, or not-for-profit sectors.

Author contributions: S.A.; Project design, writing,
and submitting, the other researchers equally contributed
to data collection and analyzing the final version of
the article. All authors read and approved the final
manuscript.

Conflict of interest: None

Informed consent form: Not available

Funding source: No funding was received for the
research

REFERENCES
1.

Tsang A, Von Korff M, Lee S, et al. Common chronic pain conditions
in developed and developing countries: gender and age differences and
comorbidity with depression-anxiety disorders [published correction
appears in J Pain. 2009 May;10(5):553. Demytteneare, K [added]]. J
Pain. 2008;9(10):883-891. doi:10.1016/j.jpain.2008.05.005

2. Vina ER, Kwoh CK. Epidemiology of osteoarthritis: literature
update. Curr Opin Rheumatol. 2018;30(2):160-167. doi:10.1097/
BOR.0000000000000479

3. Johnson VL, Hunter DJ. The epidemiology of osteoarthritis. Best Pract
Res Clin Rheumatol. 2014;28(1):5-15. doi:10.1016/j.berh.2014.01.004

4. Osteoarthritis. https://www.who.int/news-room/fact-sheets/detail/
osteoarthritis. Accessed at: 11.04.2024

5. Sinusas K. Osteoarthritis: diagnosis and treatment [published correction
appears in Am Fam Physician. 2012 Nov 15;86(10):893]. Am Fam
Physician. 2012;85(1):49-56.

6.  Kolasinski SL, Neogi T, Hochberg MC, et al. 2019 American College of
Rheumatology/Arthritis Foundation Guideline for the Management of
Osteoarthritis of the Hand, Hip, and Knee [published correction appears
in Arthritis Care Res (Hoboken). 2021 May;73(5):764]. Arthritis Care
Res (Hoboken). 2020;72(2):149-162. doi:10.1002/acr.24131

7. Liu X, Machado GC, Eyles JP, Ravi V, Hunter DJ. Dietary supplements
for treating osteoarthritis: a systematic review and meta-analysis. Br J
Sports Med. 2018;52(3):167-175. doi:10.1136/bjsports-2016-097333

8. Coxib and traditional NSAID Trialists’ (CNT) Collaboration, Bhala
N, Emberson J, et al. Vascular and upper gastrointestinal effects of
non-steroidal anti-inflammatory drugs: meta-analyses of individual
participant data from randomised trials. Lancet. 2013;382(9894):769-
779. doi:10.1016/S0140-6736(13)60900-9

9.  Richard MJ, Driban JB, McAlindon TE. Pharmaceutical treatment
of osteoarthritis. ~ Osteoarthritis  Cartilage. 2023;31(4):458-466.
doi:10.1016/j.joca.2022.11.005

10.  Gregori D, Giacovelli G, Minto C, et al. Association of Pharmacological

48

J Eur Int Med Prof. 2024;2(1):44-49.


http://www.jeimp.com
https://www.who.int/news-room/fact-sheets/detail/osteoarthritis
https://www.who.int/news-room/fact-sheets/detail/osteoarthritis

12.

13.

15.

16.

17.

18.

Treatments With Long-term Pain Control in Patients With Knee
Osteoarthritis: A Systematic Review and Meta-analysis. JAMA.
2018;320(24):2564-2579. doi:10.1001/jama.2018.19319

Chan FKL, ChingJYL, Tse YK, etal. Gastrointestinal safety of celecoxib
versus naproxen in patients with cardiothrombotic diseases and arthritis
after upper gastrointestinal bleeding (CONCERN): an industry-
independent, double-blind, double-dummy, randomised trial. Lancet.
2017;389(10087):2375-2382. doi:10.1016/S0140-6736(17)30981-9
Garcia-Rayado G, Navarro M, Lanas A. NSAID induced gastrointestinal
damage and designing GI-sparing NSAIDs. Expert Rev Clin Pharmacol.
2018;11(10):1031-1043. doi:10.1080/17512433.2018.1516143
Bannuru RR, Osani MC, Vaysbrot EE, et al. OARSI guidelines
for the non-surgical management of knee, hip, and polyarticular
osteoarthritis.  Osteoarthritis ~ Cartilage. 2019;27(11):1578-1589.
doi:10.1016/j.joca.2019.06.011

Bruyere O, Honvo G, Veronese N, et al. An updated algorithm
recommendation for the management of knee osteoarthritis from the
European Society for Clinical and Economic Aspects of Osteoporosis,
Osteoarthritis and Musculoskeletal Diseases (ESCEO). Semin Arthritis
Rheum. 2019;49(3):337-350. doi:10.1016/j.semarthrit.2019.04.008
D’Arcy Y, McCarberg B. Managing Patient Pain: A Focus on NSAID
OTC Formulations for Relief of Musculoskeletal and Other Common
Sources of Pain. J Fam Pract. 2018;67(8 suppl):S67-S72.

Lo V, Meadows SE, Saseen J. When should COX-2 selective NSAIDs
be used for osteoarthritis and rheumatoid arthritis?. J Fam Pract.
2006;55(3):260-262.

Bakhriansyah M, Souverein PC, de Boer A, Klungel OH. Gastrointestinal
toxicity among patients taking selective COX-2 inhibitors or
conventional NSAIDs, alone or combined with proton pump inhibitors:
a case-control study. Pharmacoepidemiol Drug Saf. 2017;26(10):1141-
1148. doi:10.1002/pds.4183

Stiller CO, Hjemdahl P. Lessons from 20 years with COX-2 inhibitors:
Importance of dose-response considerations and fair play in comparative

19.

20.

21.

22.

23.

24.

25.

trials. J Intern Med. 2022;292(4):557-574. doi:10.1111/joim.13505
Sostres C, Gargallo CJ, Arroyo MT, Lanas A. Adverse effects of
non-steroidal anti-inflammatory drugs (NSAIDs, aspirin and coxibs)
on upper gastrointestinal tract. Best Pract Res Clin Gastroenterol.
2010;24(2):121-132. doi:10.1016/j.bpg.2009.11.005

Zamani M, Ebrahimtabar F, Zamani V, et al. Systematic review with
meta-analysis: the worldwide prevalence of Helicobacter pylori
infection. Aliment Pharmacol Ther. 2018;47(7):868-876. doi:10.1111/
apt.14561

Kaplan M, Tanoglu A, Duzenli T, Tozun AN. Helicobacter
pylori treatment in Turkey: Current status and rational treatment
options. North Clin Istanb. 2019;7(1):87-94. Published 2019 Jul 11.
doi:10.14744/nci.2019.62558

Lazzaroni M, Bianchi Porro G. Nonsteroidal anti-inflammatory drug
gastropathy and Helicobacter pylori: the search for an improbable
consensus. Am J Med. 2001;110(1A):50S-54S. doi:10.1016/s0002-
9343(00)00636-7

Demir ME, Horoz M, Ulas T, Eren MA, Ercan Z. Nonsteroidal anti-
inflammatory drug-induced severe hyponatremia. Medicina (Kaunas).
2012;48(12):619-621.

Aljadhey H, Tu W, Hansen RA, Blalock S, Brater DC, Murray
MD. Risk of hyperkalemia associated with selective COX-2
inhibitors. Pharmacoepidemiol Drug Saf. 2010;19(11):1194-1198.
doi:10.1002/pds.2011

Wang Y, Fan M, Wang H, et al. Relative safety and efficacy of topical
and oral NSAIDs in the treatment of osteoarthritis: A systematic review
and meta-analysis. Medicine (Baltimore). 2022;101(36):e30354.
doi:10.1097/MD.0000000000030354

49

J Eur Int Med Prof. 2024;2(1):44-49.


http://www.jeimp.com

