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ABSTRACT

Non-steroidal anti-inflammatory drugs (NSAIDs) are the common medications used by dental practitioners to relieve
dental pain and control post-operative signs of inflammation. NSAIDs, irrespective of their benefits, have a lot of hazards
because of misuse and faulty prescriptions by dentists. The aim of this study is to evaluate the current use of NSAIDs during
dental practice and to evaluate the association of the level of education and years of experience of dental practitioners with
the awareness of the safety profile of NSAIDs. This observational cross-sectional study was conducted in Benghazi city
between August and October 2024. The sample size is composed of 341 dentists. Participants were selected randomly from
approximately every dental clinic in Benghazi. The questionnaire is composed of sections including assessment of drug use
and drug-precautionary awareness. It is structured with checklist answers and was formulated in English. It is filled by the
dentists during a visit to their dental clinics on the basis of an interview. The Statistics Package for Social Science Version
21 (SPSS) software was used for transferring and analysis of data. The results showed that the females accounted for the
majority (60.7%). General practitioners represented 67.7% of the participants. About 61.0% of the dentists had clinical ex-
perience of less than 10 years. Ibuprofen and Ketoprofen were the most prescribed NSAIDs, 67.2% and 51.6, respectively.
More than fifty percent (55.4%) of the participants used to prescribe NSAIDs for less than three days. Postoperative pain and
dental pain were the most common clinical indications that NSAIDs were prescribed, 71.3% and 59.5%, respectively. Preg-
nancy was the most cited to be contraindicated (58.9%). Awareness of avoiding NSAIDs in the case of peptic ulcer patient
was associated with years of experience of the dentists (P=0.030). Participants agreed that nausea was the most side effects
(45.2%). Awareness of the interaction between NSAIDs and warfarin was associated with the level of education (P=0.006).
The outcomes of the study have revealed less comprehension regarding scientific background knowledge of NSAIDs. There
was little effect of level of education and years of experience on the awareness of the safety profile of NSAIDs during dental
practice. Therefore, a lot of efforts should be focused on improving the knowledge for making proper therapeutic decisions
and minimizing the risk of serious adverse effects on the patients who attend dental clinics.
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1. INTRODUCTION Vane and Piper first explained the mechanism of non-
steroidal anti-inflammatory drugs (NSAIDs) for inhibiting
cyclooxygenase (COX) enzymes which are responsible for
prostaglandins (PGs), prostacyclin (PGl,), and thrombox-
ane (TxA2) biosynthesis from arachidonic acid (derived
from cell membrane phospholipid) @. Prostaglandins have
an essential role in providing protective and regulatory
dental pain and control post-operative signs of inflamma- physiological functions in human body systems. For in-
tion such as in endodontic treatment and extraction of stance, PGE2 leads to a decrease in gastric acid secretion,

teeth. Additionally, patients have used to take NSAIDs as while PGE2 and P(f’u i.ncrease the production of mucus,
self-medications to relieve pain related to a toothache (. PGE2 and PGI2 maintain renal blood flow, and bronchial

smooth muscles are relaxed by PGE2 and PGI2a. Moreo-
*Correspondence: Loai. A. F. Ben Saod. ver, contraction of the uterus is facilitated by PGE2 which
progresses to labor ®. Two cyclooxygenase (COX) en-
zymes are involved in prostaglandins biosynthesis; COX-

Anti-inflammatory drugs, analgesics, antimicrobials,
and antipyretics are often prescribed by dental practition-
ers in many fields of dentistry. Analgesics and anti-in-
flammatory drugs are widely used over-the-counter (OTC)
M, Non-steroidal anti-inflammatory drugs (NSAIDs) are
the most commonly used by dental practitioners to relieve
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I has protective functions such as gastric protection, main-
taining of renal blood flow, and regulation of vascularity,
and COX-2 is involved in normal renal function and vas-
cular prostacyclin synthesis . COX-1 is present in most
cells, while COX-2 is induced in inflammatory cells but
not at sites of GIT and platelets. COX-2 will be produced
in the site of damaged dental pulp tissue and periodontitis
which induces prostaglandin synthesis that leads to the ac-
tivation of a pain mechanism and inflammatory manifesta-
tions .

Thus, inhibiting prostaglandins may give rise to serious
adverse effects that were reported in many studies, espe-
cially in long-term use ©. NSAIDs should be avoided in
pregnancy due to their potential adverse effects & ©.
NSAIDs have a harmful role in the deterioration of renal
function and increase the risk of peptic ulceration. Moreo-
ver, asthmatic and cardiovascular patients have limitations
regarding the use of NSAIDs . A lot of side effects such
as nausea, abdominal pain, and heartburn during intake of
NSAIDs were reported in many studies &% 9. NSAIDs
were also reported to potentiate some drug interactions
with other medications (%12,

NSAIDs can be identified according to the type of cy-
clooxygenase (COX) enzymes that were inhibited. Acetyl-
salicylic acid (Aspirin) is a non-selective COX inhibitor,
but has more potential to be a selective COX-1 inhibitor.
Piroxicam, Indomethacin, Ketoprofen, Diclofenac,
Naproxen, and Ibuprofen are non-selective COX inhibi-
tors. Meloxicam is selective COX-2 inhibitors, noting that
Celecoxib is a highly selective COX-2 inhibitor (319,
Naproxen also has low selectivity to inhibit COX-2 19,
Differently, NSAIDs can be identified clinically based on
the duration of action; short-acting with rapid onset, such
as Ketoprofen, Ibuprofen, Diclofenac Na and Aspirin
(half-life is less than 6 hours), and long-acting NSAIDs
such as Naproxen, Meloxicam, and Celecoxib (half-life is
more than 10 hours). In acute pain, short-acting NSAIDs
are more suitable. Conversely, for chronic conditions,
long-acting is preferred 17,

Misuse and prescription of NSAIDs in the wrong way
with a lack of thorough knowledge regarding their maxi-
mum daily dose, indications, contraindications, drug inter-
actions, and side effects will lead to serious sequelae (®,
Therefore, our guide to using NSAIDs properly without
any complications is based on the recorded medical history
of the patient as well as on the experience and scientific
background of health professionals.

To date, no studies have been found in the literature in
regard to the knowledge of the proper use of NSAIDs in
the city of Benghazi among dentists. Therefore, the current
study was designed to evaluate the current awareness re-
garding the use of NSAIDs during dental practice and to
evaluate the association of the level of education and years

of experience of dental practitioners with the awareness of
the safety profile of NSAIDs.

2. MATERIAL AND METHODS
2.1. Study design

This observational cross-sectional study was con-
ducted in Benghazi city between August and October
2024. Informed consent was taken from all participants for
agreement to fill out the questionnaire. The questionnaire
was formulated in English and was filled by the dentists in
approximately 2 minutes during a visit to their dental clinic
on the basis of an interview. Participants were selected ran-
domly from approximately every dental clinic in Ben-
ghazi. The questionnaire was filled with check-list answers
and composed of three sections, including personal infor-
mation, manner of practicing NSAIDs, and knowledge of
the safety profile regarding NSAIDs.

2.2. Sample size calculation

The sample size was composed of 341 participants rep-
resenting dentists working in dental clinics in Benghazi
and was calculated according to Krejcie and Morgan Table
(19). The sample size was affirmed by using the Raosoft
online calculator (www.Raosoft.com) (20), assuming that
approximately 3000 dentists work in the dental clinics. The
confidence level of 95% with a 5 % marginal error was
taken into consideration to achieve the value of the sample
size.

2.3. Statistical Analysis

The statistics package for Social Science version 21
(SPSS) software was used for transferring and analyzing
data. Results of the study were presented in descriptive
analysis as frequencies (n) and percentages (%). Analysis
of qualitative data was done using the Chi-squared test. A
two-tailed P value of less than 0.05 was considered a sig-
nificant association.

3. RESULTS

A total of 341 questionnaires were collected over two
months. Females accounted for the majority (60.7%). Gen-
eral practitioners represented 67.0% of the participants.
About 61.0% of the dentists had clinical experience of less
than 10 years. The age group of (31-40) was the predomi-
nant (48.1%), (Table 1).
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Table 1. Demographic and professional data of dentists in Benghazi (n = 341)

Variable

Frequency (%)

Gender

Male

134 (39.3 %)

Female

207 (60.7 %)

Age

25-30

112 (32.8 %)

31-40

164 (48.1 %)

41-50

45 (13.2 %)

51-60

11 (3.2 %)

>60

9 (2.6 %)

Nationality

Libyan

331 (97.1 %)

Non-Libyan

10 (2.9 %)

Education

Bachelor degree

231 (67.0 %)

Master degree

93 (27.3 %)

PhD

14 (4.1 %)

Diploma

3(0.9 %)

Clinical Rank

General Practitioner

231 (67.7 %)

Specialist

110 (32.3 %)

Years of experience

<10 years

208 (61.0 %)

10-20 years

97 (28.4 %)

> 20 years

36 (10.6 %)

3.1. The clinical practice of NSAIDS

Ibuprofen and Ketoprofen were the most prescribed
NSAIDs by participants, 67.2% and 51.6, respectively, fol-
lowed by Naproxin, Diclofenac K, and Diclofenac Na
(36.1%, 26.1%, and 19.6%), respectively, (Table 2).

More than fifty percent (55.4%) of them have been
prescribed NSAIDs for less than three days (short period)
and 44.0% have been prescribed NSAIDs up to seven days.

Postoperative pain, dental pain, and odontogenic infec-
tions were the most common clinical situations in which
NSAIDs were prescribed (71.3%, 59.5%, and 49.6%), re-
spectively. NSAIDs were used in the treatment of tem-
poromandibular joint pain by approximately twenty per-
cent (20.8%) of dentists. Participants who have been pre-
scribed NSAIDs with antibiotics sometimes account for
51.3%. Over sixty (63.6%) of the participants had pre-
scribed proton pump inhibitors as needed with NSAIDs
(Table 2).
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Table 2. Clinical practice of dentists in Benghazi (n = 341)

Clinical Practice Frequency (%)

In your current practice, how many times do you prescribe NSAIDs?

Always 24 (7.0 %)
Frequently 80 (23.5 %)
Sometimes 202 (59.2 %)
Rarely 32 (9.4 %)
Never 3 (0.9 %)
Which types do you prescribe during dental practice (Yes)?

Ketoprofen 176 (51.6 %)
Ibuprofen 229 (67.2 %)
Naproxen 123 (36.1 %)
Diclofenac Na 67 (19.6 %)
Diclofenac K 89 (26.1 %)
Aspirin 11(3.2 %)
Piroxicam 3(0.9 %)
Meloxicam 1(0.3 %)
In which situations do you use NSAIDs (Yes)?

TMJ pain 71 (20.8 %)
Infections 169 (49.6 %)
Post-operative 243 (71.3 %)
Dental pain 203 (59.5 %)
What period do you often prescribe?

Short [less than 3 days] 189 (55.4 %)
Intermediate [between 3 and 7 days] 150 (44.0 %)
Long [more than 7 days] 0 (0.0 %)
Never 2 (0.6 %)
In your current practice, how often do you prescribe NSAIDs with Antibiotics (Yes)?

Always 26 (7.6 %)
Frequently 74 (21.7 %)
Sometimes 175 (51.3 %)
Rarely 58 (17.0 %)
Never 8 (2.3 %)
Do you prescribe Omeprazole (proton pump inhibitor) with NSAIDs (Yes)?

Always 10 (2.9 %)
Sometimes 217 (63.6 %)
Never 114 (33.4 %)
Ibuprofen was preferred to be used more by dentists perience and a higher academic degree preferred to use Di-

with 10 to 20 years of clinical experience as well as those clofenac Na. Years of experience and level of education of

with less than 10 years (70% and 69.2%, respectively, P the dentists were highly significantly associated with the
value = 0.026). Participants with more than 20 years of ex- prescribing of Diclofenac Na (P value = 0.000 and 0.004,
respectively) (Table 3).
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Table 3. Association between types of NSAIDs used by dentists in Benghazi with years of experience and level of education (n = 341)

Type of NSAIDs (yes) <10 years (%) 10-20 years (%) >20 years (%) P value
Ketoprofen 108 (51.9) 50 (51.5) 18 (50.0) 0.977
Ibuprofen 144 (69.2) 68 (70.1) 17 (47.2) 0.026*
Naproxen 75 (36.1) 35(36.1) 13 (36.1) 1.000
Diclofenac Na 31(14.9) 19 (19.6) 17 (47.2) 0.000*
Diclofenac K 59 (28.4) 22 (22.7) 8(22.2) 0.491
Aspirin 9 (4.3) 1(1.0) 1(2.8) 0.284
Piroxicam 0(0.0) 2(2.1) 1(2.8) 0.079
Meloxicam 0(0.0) 1(1.0) 0(0.0) 0.390
Type of NSAIDs (yes) Diploma (%) BDS (%) MSc (%) PhD (%) P value
Ketoprofen 0(0.0) 125 (54.1) 44 (47.3) 7 (50.0) 0.233
Tbuprofen 2(66.7) 155 (67.1) 64 (68.8) 8 (57.1) 0.853
Naproxen 2 (66.7) 92 (39.8) 26 (28.0) 3(21.4) 0.071
Diclofenac Na 0(0.0) 34 (14.7) 28 (18.3) 5(35.7) 0.004*
Diclofenac K 1(33.3) 60 (26.0) 24 (25.8) 4 (28.6) 0.978
Aspirin 0(0.0) 8(3.5) 8(3.2) 0(0.0) 1.000
Piroxicam 0 (0.0) 2(0.9) 1(1.1) 0 (0.0) 1.000
Meloxicam 0(0.0) 0(0.0) 1(L.1) 0(0.0) 0.323

* <0.05 is a statistically significant association.
3.2. Awareness of the safety profile of NSAIDS

Pregnancy was the most cited to be contraindicated
(58.9%) followed by renal diseases, allergy to other medi-
cations, peptic ulcer, liver disease, and asthmatic patients
(49.3%, 41.6%, 39.0%, 37.8%, and 35.5%), respectively.
Dentists’ qualifications and years of experience were asso-
ciated with the avoidance of giving NSAIDs to peptic ulcer
patients (P value = 0.022 and 0.030), respectively. Addi-
tionally, dentists who have been practicing dentistry for
more than 20 years emphasized NSAIDs cannot be used
for patients with ulcerative colitis, breast-feeding and ce-
liac disease (38.9%, 36.1%, and 19.4%) with P value
(0.032, 0.040, and 0.012), respectively, (Tables 4 and 5).

Participants agreed that nausea was the most com-
mon side effect (45.2%), followed by abdominal pain, al-
lergic reaction to NSAIDs, heartburn, and vomiting

(39.3%, 36.7%, 29.0%, and 22.3%), respectively. Aware-
ness of heartburn as a side effect that may be caused by
using NSAIDs was highly significantly associated with the
level of education and years of experience (P value = 0.000
and 0.001), respectively. Furthermore, level of education
was significantly associated with awareness of abdominal
pain as one of the frequent side effects (P value = 0.004),
especially in those with a degree of PhD and Diploma
(64.3% and 100%), respectively, (Tables 4 and 5).

Warfarin was reported by 27.6% of the dentists to
have interaction with NSAIDs, followed by oral contra-
ceptives and beta blockers (14.1% and 13.8%), respec-
tively. Dentists with an MSc degree have a significant
awareness regarding interactions of warfarin with NSAIDs
(40.9%, P value = 0.006). Years of experience were asso-
ciated with the awareness of Ranitidine interaction (P
value = 0.032), (Tables 4 and 5).
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Table 4: Association of awareness of safety profile of NSAIDs with years of experience regarding dentists in Benghazi (n = 341)

Awareness Total no <10 years (%) 10-20 years (%) >20 years (%) P value
Awareness of side effects of NSAIDs (Yes)
Abdominal pain 134 (39.3) 73 (35.1) 48 (49.5) 13 (36.1) 0.052
Nausea 154 (45.2) 91 (43.8) 44 (45.4) 19 (52.8) 0.603
Heartburn 99 (29.0) 46 (22.1) 36 (37.1) 17 (47.2) 0.001*
Diarrhea 47 (13.8) 26 (12.5) 15 (15.5) 6(16.7) 0.680
Dyspnea 21(6.2) 12 (5.8) 4(4.1) 5(13.9) 0.107
Vomiting 76 (22.3) 47 (22.6) 21 (21.6) 8(22.2) 0.983
Rise in blood pressure 3(0.9) 2 (1.0) 0(0.0) 1(2.8) 0.308
Allergy to NSAIDs 125 (36.7) 73 (35.1) 38 (39.2) 14 (38.9) 0.756
Awareness of contraindications for using NSAIDs (Yes)
Pregnancy 201 (58.9) 116 (55.8) 59 (60.8) 26 (72.2) 0.163
Angina 31 (9.1) 12 (5.8) 12 (12.4) 7(19.4) 0.013*
Myocardial Infarction 47 (13.8) 30 (14.4) 11 (11.3) 6(16.7) 0.667
Stroke 38 (11.1) 21 (10.1) 11 (11.3) 6(16.7) 0.511
Peptic ulcer 133 (39.0) 70 (33.7) 44 (45.4) 19 (52.8) 0.030*
Asthma 121 (35.5) 67 (32.2) 39 (40.2) 15 (41.7) 0.284
Renal insufficiency 168 (49.3) 104 (50.0) 42 (43.3) 22 (61.1) 0.178
Liver diseases 129 (37.8) 74 (35.6) 38(39.2) 17 (47.2) 0.392
Allergy to other medications 142 (41.6) 78 (37.5) 45 (46.4) 19 (52.8) 0.122
Heart failure 55(16.1) 34 (16.3) 11(11.3) 10 (27.8) 0.072
Hypertension 91 (26.7) 57 (27.4) 26 (26.8) 8(22.2) 0.810
Crohn’s disease 40 (11.7) 24 (11.5) 9(9.3) 7(19.4) 0.267
Ulcerative colitis 76 (22.3) 40 (19.2) 22 (22.7) 14 (38.9) 0.032%*
Celiac disease 26 (7.6) 11(5.3) 8(8.2) 7(19.4) 0.012%*
Breast feeding 92 (27.0) 46 (22.1) 33 (34.0) 13 (36.1) 0.040*
Awareness of drug-interaction of NSAIDs with other medications (Yes)
Warfarin 94 (27.6) 51(24.5) 32 (33.0) 11 (30.6) 0.278
Oral hypoglycemic 21(6.2) 13 (6.3) 5(5.2) 3(8.3) 0.792
Beta blockers 47 (13.8) 29 (13.9) 12 (12.4) 6 (16.7) 0.811
ACEIs 21(6.2) 11(5.3) 8(8.2) 2 (5.6) 0.598
Oral contraceptives 48 (14.1) 22 (10.6) 19 (19.6) 7(19.4) 0.067
Prednisolone 16 (4.7) 7(3.4) 5(5.2) 4(11.1) 0.129
Ranitidine 12 (3.5) 7(3.4) 1 (1.0) 4 (11.1) 0.032%*
Diuretics 20 (5.9) 13(6.3) 33.1) 4 (11.1) 0.202

* <0.05 is a statistically significant association.
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Table 5: Association of Awareness of safety profile of NSAIDs with level of education regarding dentists in Benghazi (n =341)

Awareness Total no Diploma (%) BDS (%) MSc (%) PhD (%) P value
Awareness of side effects of NSAIDs (Yes)
Abdominal pain 134 (39.3) 3 (100.0) 79 (34.2) 43 (46.2) 9 (64.3) 0.004*
Nausea 154 (45.2) 2(66.7) 100 (43.3) 44 (47.3) 8 (57.1) 0.611
Heartburn 99 (29.0) 0(0.0) 52(22.5) 42 (45.2) 5(35.7) 0.000%*
Diarrhea 47 (13.8) 0(0.0) 32 (13.9) 13 (14.0) 2(14.3) 1.000
Dyspnea 21 (6.2) 0(0.0) 11 (4.8) 9(9.7) 1(7.1) 0.319
Vomiting 76 (22.3) 0(0.0) 52 (22.5) 21 (22.6) 3(21.4) 1.000
Rise in blood pressure 3(0.9) 0 (0.0) 2(0.9) 1(1.1) 0(0.0) 1.000
Allergy to NSAIDs 125 (36.7) 1(33.3) 79 (34.2) 40 (43.0) 5(35.7) 0.502
Awareness of contraindications for using NSAIDs (Yes)
Pregnancy 201 (58.9) 2(66.7) 142 (61.5) 50 (53.8) 7 (50.0) 0.515
Angina 31(9.1) 1(33.3) 17 (7.4) 12 (12.9) 1(7.1) 0.145
Myocardial infarction 47 (13.8) 0 (0.0) 34 (14.7) 12 (12.9) 1(7.1) 0.874
Stroke 38 (11.1) 1(33.3) 24 (10.4) 10 (10.8) 3(21.4) 0.225
Peptic ulcer 133 (39.0) 2(66.7) 78 (33.8) 46 (49.5) 7 (50.0) 0.022%
Asthma 121 (35.5) 2(66.7) 75 (32.5) 38 (40.9) 6 (42.9) 0.263
Renal insufficiency 168 (49.3) 3 (100.0) 113 (48.9) 44 (47.3) 8 (57.1) 0.378
Liver diseases 129 (37.8) 2 (66.7) 87 (37.7) 33 (35.5) 7 (50.0) 0.509
Allergy to other medications | 142 (41.6) 1(33.3) 89 (38.5) 44 (47.3) 8 (57.1) 0.287
Heart failure 55(16.1) 1(33.3) 38 (16.5) 11(11.8) 5(35.7) 0.084
Hypertension 91 (26.7) 1(33.3) 65 (28.1) 23 (24.7) 2(14.3) 0.632
Crohn’s disease 40 (11.7) 2 (66.7) 26 (11.3) 11(11.8) 1(7.1) 0.090
Ulcerative colitis 76 (22.3) 2(66.7) 46 (19.9) 25(26.9) 3(21.4) 0.146
Celiac disease 26 (7.6) 1(33.3) 15 (6.5) 10 (10.8) 0(0.0) 0.120
Breast feeding 92 (27.0) 1(33.3) 59 (25.5) 28 (30.1) 4 (28.6) 0.783
Awareness of drug-interaction of NSAIDs with other medications (Yes)
Warfarin 94 (27.6) 0(0.0) 52(22.5) 38 (40.9) 4(28.6) 0.006*
Oral hypoglycemic 21 (6.2) 0(0.0) 10 (4.3) 10 (10.8) 1(7.1) 0.151
Beta blockers 47 (13.8) 0 (0.0) 33 (14.3) 13 (14.0) 1(7.1) 0.947
ACEIs 21 (6.2) 0(0.0) 10 (4.3) 10 (10.8) 1(7.1) 0.151
Oral contraceptives 48 (14.1) 0(0.0) 33 (14.3) 14 (15.1) 1(7.1) 0.900
Prednisolone 16 (4.7) 1(33.3) 8(3.5) 6 (6.5) 1(7.1) 0.083
Ranitidine 12 (3.5) 0(0.0) 9(3.9) 3(3.2) 0(0.0) 1.000
Diuretics 20 (5.9) 0(0.0) 11 (4.8) 8 (8.6) 1(7.1) 0.410

* <0.05 is a statistically significant association.
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4. DISCUSSION

Dentists have used to prescribe different types of
NSAIDs regularly in dental practice to manage pain and
inflammation as reported in our study. This should be
based on well-scientific knowledge gained from their aca-
demic learning and clinical experience in the field. Our
suspected results of the study are to find more awareness
of accurate clinical manipulation of NSAIDS during clini-
cal practice, especially among recently graduated practi-
tioners, as a reflection of close contact with academic-
based knowledge as well as among dental practitioners
with more clinical years of experience in the dental field.

Ibuprofen was the first line of NSAIDs used among our
participants. This was in line with many studies; a multi-
center, observational cohort study by Bradbury who stated
that Ibuprofen and Diclofenac adhered to prescribing phy-
sicians’ acceptance for managing pain in Ireland @Y. A sur-
vey conducted in Tunisia, the capital, in 2021, cited that
82% of dentists were prescribing Ibuprofen during dental
practice ??- In addition to the study by Halling et al., in
Germany, that demonstrated a significant increase in pre-
scriptions among dentists (80.1%, P < 0.05) @3, Our sur-
vey revealed that more than half of recent graduate partic-
ipants with years of experience of less than 10 years cited
that Ibuprofen was the most used NSAIDs in dental prac-
tice, as well as those with 10-20 years of experience who
have reported similar results (P=0.026), which was also
described similarly in a recent study in Yemen that re-
ported 66.6% of dentists have an experience of less than 5
years and 80.5% of dentists involved in this study were
prescribing Ibuprofen for dental pain @9,

On the other hand, preferring to use Diclofenac Na was
highly significantly associated with participants with more
than 20 years of experience and those with a higher aca-
demic degree (P=0.000 and P=0.004), respectively. Yu's
study, in 2020, was in agreement with our outcomes as it
reported that Diclofenac was the most frequently pre-
scribed analgesic along with Acetaminophen in many den-
tal conditions and proper prescription was significantly as-
sociated with more experienced and post-graduated den-
tists (P value 0.004) @, Like other NSAIDs, the risk of
adverse effects was reported to be increased when Diclo-
fenac Na was used to relieve pain and reduce inflamma-
tion. It is a non-selective COX inhibitor, leading to inhibi-
tion of the protective function of lining mucosa of the
stomach, increasing the risk of heart attack and stroke, re-
duction of kidney function, and association with liver tox-
icity @427, This may explain why dentists with less clinical
experience and those with low qualifications included in
our study avoid manipulating clinically with Diclofenac.

The aforementioned complications of Diclofenac Na
were related to dose quantity, duration, and presence of
risky patients. These adverse effects can be minimized by
shortening the duration with the minimum effective dose,

and may use appropriate gastro-protective agents when
necessary. Alternative therapeutic options may be used
when a potential risk overweighs its benefit, in addition to
health care professional consultation @9,

Diclofenac potassium (K) was used by more than
twenty-five percent of dentists involved in our study rather
than Diclofenac Na. Diclofenac K is another type of Di-
clofenac that was formulated to overcome the resistance of
absorption of sodium-salt preparation of Diclofenac in the
acidic medium of the stomach. Diclofenac Na reaches a
peak in approximately 2 hours ®®. In contrast, Diclofenac
K powder sachet has an affinity for dissolving in acidic
media that facilitates rapid absorption and reaching a peak
within 8 minutes; in addition, Diclofenac potassium sachet
can be taken safely with food ®®. These may give more
preference to prescribing Diclofenac (K) than Diclofenac
(Na) by the dentists in our study. Nonetheless, 75 mg in-
tramuscular (IM) Diclofenac Na has been reported to have
a significant effect in relieving acute pain after 30 minutes,
in comparison with 75 mg Diclofenac K tablet @9,

In the present study, it is striking that Ketoprofen has
been demonstrated by participants as the second most used
NSAIDs during dental practice, despite the absence of a
significant effect of years of experience and educational
level on prescribing of Ketoprofen. A meta-analysis study
by Sarzi-Puttini et al. showed ketoprofen was more effec-
tive over diclofenac and ibuprofen in controlling pain ¢9.
Additionally, pain was reported to be significantly lowered
by using Ketoprofen in comparison with diclofenac after 6
hours post-surgery @V, Studies by Sarzi-Puttini et al. also
reported that Ketoprofen was reported as well-tolerated in
the elderly, and was considered as a safe, rapid, and more
effective NSAIDs ©%3?_ The trend of our participants to
use Ketoprofen most frequently may be related to their ex-
perience of its favorable characteristics in clinical practice
that was mentioned in the previous studies.

A lot of general practitioners have preferred to pre-
scribe Naproxen in our study, more than thirty-five per-
cent. Naproxen was reported by 78% of dentists in a study
by Teoh et al. in Australia as an appropriate choice in the
treatment of dental pain due to its accepted safety profile
@3, A similar trend was expressed by Sermet et al. in Is-
tanbul, Turkey ¥, which gave support to the high fre-
quency of our results. Cooper et al. cited that in post-oper-
ative dental surgery, a single dose of Naproxen was signif-
icantly higher than Ibuprofen in relieving the pain ¢, In
addition to the reported studies that demonstrated its safety
for cardiovascular risk (%39 Naproxen was approved by
the Food and Drug Administration (FDA) as the safest
non-aspirin NSAIDs, due to its low selectivity for COX-2
@7, Remarkably, cardiovascular risk was highly signifi-
cantly associated with selective COX-2 inhibitors such as
Celecoxib with approval by FDA (16:32,36,38),
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One participant used to prescribe Meloxicam fre-
quently. Noticeably, this participant has a degree of mas-
ter’s (M.Sc.) and has clinical experience of 10 to 20 years,
which may reflect the understanding of using this medica-
tion. Meloxicam was reported to be more tolerated regard-
ing the gastrointestinal system when compared with other
NSAIDs @9, Many studies reported its efficiency in reliev-
ing post-operative pain. A double-blind randomized paral-
lel-group clinical trial study reported that a single dose of
Meloxicam 15 mg had more analgesic and anti-trismus ef-
fects than using Diclofenac after extraction of a difficult
tooth in the lower jaw ‘third molar’ “%. Another recent
study in 2020, revealed that administration of 15 mg
meloxicam before 60 minutes of surgical removal of the
mandibular third molar had a significant reduction in post-
operative pain and edema (P value = 0.000) “V,

Piroxicam is another NSAID which is related to
Meloxicam (Oxicam group). In our study, 2 participants
were used to prescribe it. Piroxicam has a maximum daily
dose of 20 mg, and should be prescribed for young people
who have no comorbidity with other diseases and should
be avoided in the elderly “?. Nevertheless, other studies
have cited that Meloxicam was more effective in pain re-
lief and with substantial duration of action than Piroxicam
and Diclofenac ¢%4?,

Interestingly, our study has shown that fewer partici-
pants have used Aspirin to relieve dental pain (3.2%). As
reported, chronic use of high doses leads to an increased
risk of gastric ulceration and renal dysfunction @. In gen-
eral, aspirin should be avoided in children less than 16
years of age, as it may develop Reye’s syndrome “¥, Ibu-
profen of 400 mg was reported to be favorable and more
effective in relieving dental pain with markedly longer ac-
tion than 650 mg of Aspirin “9.

More than half of our participants were prescribed
NSAIDs for less than 3 days in order to reduce discomfort
related to their side effects. Nausea, abdominal pain, al-
lergy to NSAIDs, heartburn, vomiting, and diarrhea were
reported by our participants as the most common side ef-
fects, respectively. The outcomes of our study were in
agreement with a study by Muthanna that reported more
than half (53.9%) were aware of most gastrointestinal side
effects of NSAIDs @, Awareness of heartburn and ab-
dominal pain were the lonely significantly associated with
the degree of academic qualification (P value = 0.000 and
0.004), respectively. Otherwise, there was no effect of lev-
els of education among dentists on the awareness of the
side effects of NSAIDs.

In this context, vomiting, rashes, gastric pain, blurred
vision, and dizziness have been reported less frequently
with the use of Ibuprofen, and high doses of Ibuprofen may
cause seizures, dyspnea and an increase in blood pressure
©, For patients with hypersensitivity to Aspirin (aspirin-
induced asthma), NSAIDs should be avoided, especially

Ibuprofen ®. Aside from Aspirin, all NSAIDs, when taken
at normal therapeutic doses, could raise blood pressure

(BP) in hypertensive patients as well as normal individuals
5, 46)

As expected, in the present study, pregnancy was the
most cited to be avoided with NSAIDs (58.9%), followed
by renal diseases, allergy to other medications, peptic ul-
cer, liver disease, and asthmatic patients, respectively. In
the study of Monisha, participants avoided the use of
NSAIDs during pregnancy and renal insufficiency (88%
and 80%, respectively) “7. Regarding pregnancy, The
Food and Drug Administration (FDA) included most
NSAIDs in category (B) during the first three months of
pregnancy and as category (D) during the last three months
®, and FDA recommended avoiding the use of NSAIDs
after week 20 of pregnancy “® 49 .Our participants with
higher qualifications affirmed to avoid giving NSAIDs to
peptic ulcer patients (P value = 0.022). Additionally, a den-
tist who has been practicing dentistry for more than 20
years emphasized NSAIDs cannot be used for patients
with peptic ulcers (P value = 0.030). Awareness of some
gastrointestinal diseases such as ulcerative colitis and ce-
liac was associated with years of clinical experience by
dentists (P value = 0.032 and 0.012), respectively.

Adverse effects were reported in many studies; long-
term use of NSAIDs may cause kidney and gastrointestinal
complications and many medically compromised patients
may deteriorate with NSAIDs comorbidity ©% 3V, The risk
of myocardial infarction as well as renal and hepatic dys-
function was elevated with chronic high doses of Ibu-
profen. Ibuprofen has been reported to cause gastrointesti-
nal bleeding, consequently potentiating the risk of gastric
ulcers. In addition, renal damage, heart failure, hyperkale-
mia, and bronchospasm were related to high doses of Ibu-
profen use @. A lot of studies have reported that Aspirin
and NSAIDs such as Ibuprofen could have induced an at-
tack in children and adult patients with asthma (a non-al-
lergic mechanism) 6259,

In the case of breastfeeding, about twenty-five percent
of participants preferred not to give NSAIDs to avoid
harmfulness to the infant and was significantly associated
with more clinically experienced dentists (P = 0.040).
However, no clear explanations were clarified by the par-
ticipants regarding avoidance of prescription, but Don-
aldson and Goodchild’ study revealed and explained that
Aspirin with a dose of more than 100 mg was reported to
develop Reye syndrome and platelet dysfunction and, in
contrast, other than Selective COX-2 inhibitors, Ibuprofen,
and other NSAIDs can be used for mother-feeding patients
9, Additionally, Rigourd et al. in other studies also sup-
ported the safety of Ibuprofen and Ketoprofen for mother-
feeding patients as the relative infant dose (RID) was sig-
nificantly lower than 1% in both 6657,
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In our survey, a lack of knowledge and awareness
were markedly observed regarding drug-interactions with
NSAIDs irrespective of Warfarin. Warfarin was expressed
in our survey as the most avoided drug with NSAIDs. Sim-
ilar findings described by Sharma et al. (79%) 2. The
study of Battistella et al. also confirmed the hazard of co-
prescription of NSAIDs with warfarin that agreed with the
avoidance reported in our study . There was only a sig-
nificant association between the awareness of hazards of
co-administration of NSAIDs with Warfarin and the edu-
cational degrees of the dentists (P = 0.006).

There was controversy in some outcomes of previous
studies regarding Warfarin; Battistella et al. reported that
the risk of bleeding in upper GI in those taking warfarin
concomitantly with non-selective and selective COX-2 in-
hibitors was in similar increase compared with control pa-
tients not treated with NSAIDs 19, On the contrary, Sarzi-
Puttini et al. have reported no interaction between Keto-
profen and warfarin was observed ¢,

Avoidance of prescribing NSAIDs with oral contracep-
tive medications was the second most reported drug-inter-
action by our participants. The risk of venous thromboem-
bolism in women on oral contraceptive medication was re-
ported by Meaidi et al. to be significantly associated with
concurrent use of NSAIDs ©9),

Other medication-interactions with NSAIDs were cited
in many studies. Angiotensin converting enzyme inhibi-
tors (ACElIs), Calcium-channel blockers, Beta-blockers,
and Diuretics have been found to have low significant in-
teraction with NSAIDs in elderly hypertensive patients 1%
59-61) - Other studies revealed that a statistically significant
increase in BP was reported when NSAIDs (other than
Naproxen and Aspirin) were co-administered with Beta-
blockers, angiotensin receptor blockers (ARBs) and
ACEIs; NSAIDs attenuated their action while having
found low effect on BP with diuretics and calcium channel
blockers 6462,

Concurrent use of NSAIDs even in a short-term with
glucocorticoids will result in an increased risk of gastroin-
testinal bleeding 1% %3 that was demonstrated in our study
by fewer participants. Similarly, interaction with oral hy-
poglycemics was also reported by fewer participants as
NSAIDs were reported to increase their half-life 12

About fifty percent of our participants reported con-
current use of antibiotics with NSAIDs in some particular
situations. Antibiotics could be prescribed concurrently
with NSAIDs, and no evidence of the presence of adverse
effects was reported ©¥. Effects of NSAIDs were cited to
be reduced when used with Antacids ®® which was noti-
fied and significantly associated with high years of experi-
ence in our survey (P =0.032).

It is worthwhile highlighting some critical points re-
garding a prophylactic dose of Aspirin 75-100 mg that is

commonly used by dental patients. Co-administration of
NSAIDs (other than Diclofenac) with Aspirin may poten-
tiate clot formation due to its competitive access to the site
of platelet-expressed COX-1 ®. Potential interaction with
Aspirin could be reduced if Ibuprofen is taken more than
30 minutes after a prophylactic dose of Aspirin, according
to FDA 469,

More than sixty percent of dentists in our survey have
reported that Omeprazole, a gastro-protective agent, was
used with NSAIDs in some instances as needed. A Study
by Bakhriansyah et al. demonstrated that non-selective
COX inhibitors and selective COX-2 used with PPIs were
significantly associated with a decrease in the risk of gas-
tro-intestinal perforation, ulceration, and bleeding in com-
parison with non-selective COX inhibitors that used alone
(P <0.05) ©9_ Another study revealed that ketoprofen 200
mg when administrated with omeprazole 20 mg once daily
had significantly more comfortable postoperative pain ©7.
Accordingly, for some systemic diseases that require long-
term use of NSAIDS such as osteoarthritis, PPI is preferred
to be used ©¥. In contrast, short-term use of NSAIDs was
more practiced in dentistry and that may not necessitate the
use of PPI, unless in the case of accompanying discomfort
and for those with high risk.

Finally, this survey highlighted the utilization and clin-
ical manipulation of NSAIDs during dental practice and
the work has attempted to put the level of education and
period of clinical experience in focus despite the lack of
sources of data in the literature concerning this issue.

5. CONCLUSION

To conclude, the study results have revealed less com-
prehension regarding scientific background knowledge of
NSAIDs. There was little effect on the level of education
and years of experience with awareness of using NSAIDs
during dental practice. The safety profile of NSAIDs
should be kept in consideration by physicians to reach the
proper therapeutic decision. In addition, many parameters
including the age and weight of the patient, medical his-
tory, intensity of pain, and understanding of pharmacoki-
netics and pharmacodynamics of NSAIDs will guide phy-
sicians in making the decision.

6. RECOMMENDATIONS

According to the outcomes of the study, further work-
shops and events are needed to close the gap and should be
continued to improve the level of knowledge and practice
regarding the use of NSAIDs, and to minimize the risk of
a lot of serious adverse effects on the patients who attend
dental clinics.

©2024 University of Benghazi. All rights reserved. ISSN:Online 2790-1637, Print 2790-1629; National Library of Libya, Legal number : 154/2018

150



SJUOB (2024) 37 (2) Medical Sciences: 141 — 153

Ben Saod and Albhbah.

ACKNOWLEDGMENTS

Thanks to all our colleagues in the dental field in Ben-
ghazi, we appreciate your lovely willingness to share in
our study and my optimum respect for your continuous
motivation and encouragement.

FUNDING

In this study, authors reported no funding was associ-
ated with the work

ETHICAL APPROVAL

Ethical approval was taken from the Faculty of Dental
Surgery, University of Benghazi, Libya.

REFERENCES

1. Jang SM, Jiang R, Grabe D, Pai AB. Assessment of literacy
and numeracy skills related to non-steroidal anti-inflamma-
tory drug labels. SAGE Open Medicine. 2019 Mar; 7:1-8.

https://doi.org/10.1177/2050312119834119

2. Puppala N, Reddy GA. Review on Effects of NSAIDs on
Different Systems. Asian Journal of Pharmaceutical Re-
search and Development. 2020 Feb 15; 8(1):100-9.

https://doi.org/10.22270/ajprd.v8il.621

3. Kushwaha V, Agrawal P, Vekaria H, Das A, Shoraisham B,
Pathak B. Prostaglandins: An Overview. European Journal
of Pharmaceutical and Medical Research. 2024; 11(1):130-
139.

4. Priya SL, RIKGK S. Analgesics In Dentistry-A Review. In-
dian Journal of Research in Pharmacy and Biotechnology
(IJRPB). 2020 May; 8(3):10-16. doi.org/10.31426/ijrpb

5. Poveda Roda R, Bagan JV, Jiménez Soriano Y, Gallud
Romero L. Use of nonsteroidal antiinflammatory drugs in
dental practice: A review. Medicina Oral, Patologia Oral y
Cirugia Bucal (Internet). 2007 Jan;12(1):10-8.

6. Koren G, Florescu A, Costei AM, Boskovic R, Moretti ME.
Nonsteroidal antiinflammatory drugs during third trimester
and the risk of premature closure of the ductus arteriosus: a
meta-analysis. Annals of Pharmacotherapy. 2006 May;
40(5):824-9. doi.org/10.1345/aph. 1 G428

7. Farah RI, Khatib AE, Abu Ziyad HJ, Jiad DK, Al Qusous
LR, Ababneh AJ, Ajarmeh S. Pattern of use and awareness
of side-effects of non-steroidal anti-inflammatory drugs in
the Jordanian population. Annals of Medicine. 2023 Dec 12;
55(2):2242248.
https://doi.org/10.1080/07853890.2023.2242248

8. Jahnavi K, Reddy PP, Vasudha B, Narender B. Non-steroi-
dal anti-inflammatory drugs: an overview. Journal of Drug
Delivery and Therapeutics. 2019 Feb 15; 9(1-s):442-
DOI: https.//doi.org/10.22270/jddt.v9il-5.2287

9. Bushra R, Aslam N. An overview of clinical pharmacology
of Ibuprofen. Oman medical journal. 2010 Jul; 25(3):155.
doi: 10.5001/0mj.2010.49

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Battistella M, Mamdami MM, Juurlink DN, Rabeneck L,
Laupacis A. Risk of upper gastrointestinal hemorrhage in
warfarin users treated with nonselective NSAIDs or COX-2
inhibitors. Archives of internal medicine. 2005 Jan 24;
165(2):189-92.

Der Khatchadourian Z, Moreno-Hay I, de Leeuw R. Non-
steroidal anti-inflammatory drugs and antihypertensives:
how do they relate?. Oral surgery, oral medicine, oral pa-
thology and oral radiology. 2014 Jun 1; 117(6):697-703.
https://doi.org/10.1016/j.0000.2014.02.028

Sharma A, Sharma K, Neemawat K, Sharma L, Pilania D.
Concurrent prescribing: Evaluation of its knowledge among
dentists. National Journal of Maxillofacial Surgery. 2019
Jan 1; 10(1):73-7. DOL: 10.4103/njms. NJMS_21_18

Ribeiro H, Rodrigues I, Napoledo L, Lira L, Marques D,
Verissimo M, Andrade JP, Dourado M. Non-steroidal anti-
inflammatory drugs (NSAIDs), pain and aging: Adjusting
prescription to patient features. Biomedicine & Pharma-
cotherapy. 2022 Jun 1;150:112958.

Wongrakpanich S, Wongrakpanich A, Melhado K,
Rangaswami J. A comprehensive review of non-steroidal
anti-inflammatory drug use in the elderly. Aging and dis-
ease. 2018 Feb;9(1):143-150. doi: 10.14336/4AD.2017.0306

Bacchi S, Palumbo P, Sponta A, Coppolino MF. Clinical
pharmacology of non-steroidal anti-inflammatory drugs: a
review. Anti-Inflammatory & Anti-Allergy Agents in Me-
dicinal Chemistry (Formerly Current Medicinal Chemistry-
Anti-Inflammatory and Anti-Allergy Agents). 2012 Jun
1;11(1):52-64.

Angiolillo DJ, Weisman SM. Clinical pharmacology and
cardiovascular safety of naproxen. American Journal of Car-
diovascular Drugs. 2017 Apr;17:97-107.

Bindu S, Mazumder S, Bandyopadhyay U. Non-steroidal
anti-inflammatory drugs (NSAIDs) and organ damage: A
current perspective. Biochemical pharmacology. 2020 Oct
1;180:114147. https.//doi.org/10.1016/i.bcp.2020.114147

Mullan J, Weston KM, Bonney A, Burns P, Mullan J, Rudd
R. Consumer knowledge about over-the-counter NSAIDs:
they don't know what they don't know. Australian and New
Zealand journal of public health. 2017 Apr 1; 41(2):210-4.
https://doi.org/10.1111/1753-6405.12589

Krejcie R, Morgan DW. Determining sample size for re-
search activities. Educational and Psychological Measure-
ment. 1970; 30:607-10.

www.raosoft.com. Sample size calculation [internt]. 2024.
Available from: http://'www.raosoft.com/samplesize.

Bradbury F. How important is the role of the physician in
the correct use of a drug? An observational cohort study in
general practice. International Journal of Clinical Practice.
2004 Oct; 58:27-32.  https://doi.org/10.1111/j.1742-
1241.2004.027 e.x

. Berhouma L, Besbes A, Chokri A, Selmi J. Survey on Tuni-

sian Dentists’ Anti-Inflammatory Drugs’ Prescription in
Dental Practice. The Scientific World Journal. 2021;
2021(1):6633870.

©2024 University of Benghazi. All rights reserved. ISSN:Online 2790-1637, Print 2790-1629; National Library of Libya, Legal number : 154/2018

151



SJUOB (2024) 37 (2) Medical Sciences: 141 — 153

Ben Saod and Albhbah.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Halling F, Heymann P, Ziebart T, Neff A. Analgesic pre-
scribing patterns of dental practitioners in Germany. Journal
of Cranio-Maxillofacial Surgery. 2018 Oct 1; 46(10):1731-
6.

Muthanna FM. Knowledge and Practice of Dentists Regard-
ing Prescribing of Nonsteroidal Anti-inflammatory Drugs
(NSAIDs) in Yemen: A Cross-sectional Analysis. Libyan
Journal of Medical and Applied Sciences. 2024 Jul 16:1-0.

YuJ, Nie EM, Jiang R, Zhang CY, Li X. Analgesic and An-
tibiotic Prescription Pattern among Dentists in Guangzhou:
A Cross-Sectional Study. Pain Research and Management.
2020; 2020(1):6636575.

Al-Otaibi MMD , Alotaibi EGH , Al.Masoud BMA, Al-Wa-
daei ASS, Almutairi AQK, Alotaibi MBM. Diclofenac: An
Update on its Mechanism of Action and Safety Profile. Jour-
nal of Population Therapeutics and Clinical Pharmacology.
2023; 30(2):830-833.

DOI: https://doi.org/10.53555/iptcp.v30i2.4862

Gan TJ. Diclofenac: an update on its mechanism of action
and safety profile. Current medical research and opinion.
2010 Jul 1; 26(7):1715-31.

https.://doi.org/10.1185/03007995.2010.486301

Al-juma D. Comparison of the Onset of Diclofenac Potas-
sium Sachet (Voltfast) and EntericCoated Diclofenac Potas-
sium (Cataflam) in Treatment of Pain Following Tooth Ex-
traction. Al-Rafidain Dental Journal. 2015 Jun 1; 15(1):369-
73. DOI: 10.33899/rden.2015.160874

Ho MK, Chung CH. A prospective, randomised clinical trial
comparing oral diclofenac potassium and intramuscular di-
clofenac sodium in acute pain relief. Hong Kong Journal of
Emergency Medicine. 2004 Apr; 11(2):69-77.

https.://doi.org/10.1177/102490790401100202

Sarzi-Puttini P, Atzeni F, Lanata L, Egan CG, Bagnasco M.
Safety of ketoprofen compared with ibuprofen and diclo-
fenac: A systematic review and meta-analysis. Trends in
Medicine. 2014; 14(14):17-26.

Velasquez GC, Santa Cruz LA, Espinoza MA. Ketoprofen
is more effective than diclofenac after oral surgery when
used as a preemptive analgesic: a pilot study. J Oral Facial
Pain Headache. 2014 Mar 1; 28(2):153-8.

Sarzi-Puttini P, Atzeni F, Lanata L, Bagnasco M, Colombo
M, Fischer F, D'Imporzano M. Pain and ketoprofen: what is
its role in clinical practice?. Reumatismo. 2010; 62(3):172-
88. https://hdl. handle.net/2434/667356

Teoh L, Marino RJ, Stewart K, McCullough MJ. A survey
of prescribing practices by general dentists in Australia.
BMC Oral Health. 2019 Dec;19:1-8.

Sermet S, Akgiin MA, Simsek $. Analgesic prescription pat-
tern in the management of dental pain among dentists in s-
tanbul. Marmara Pharmaceutical Journal. 2012 Jan
1;16(1):41-7.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

Cooper SA, Desjardins P, Brain P, Paredes-Diaz A, Troullos
E, Centofanti R, An B. Longer analgesic effect with
naproxen sodium than ibuprofen in post-surgical dental
pain: a randomized, double-blind, placebo-controlled, sin-
gle-dose trial. Current Medical Research and Opinion. 2019
Dec 2; 35(12):2149-58.

https.://doi.org/10.1080/03007995.2019.1655257

Stoev SN, Gueorguiev SR, Madzharov VG, Lebanova HV.
Naproxen in pain and inflammation—a review. Int J Pharm
Phytopharm Res. 2021 Feb; 11(1):142-8.

Pirlamarla P, Bond RM. FDA labeling of NSAIDs: Review
of nonsteroidal anti-inflammatory drugs in cardiovascular
disease. Trends in cardiovascular medicine. 2016 Nov 1;
26(8):675-80. https://doi.org/10.1016/j.tcm.2016.04.011

Bruno A, Tacconelli S, Patrignani P. Variability in the re-
sponse to non-steroidal anti-inflammatory drugs: mecha-
nisms and perspectives. Basic & clinical pharmacology &
toxicology. 2014 Jan; 114(1):56-63.

https://doi.org/10.1111/bcpt. 12117

Bekker A, Kloepping C, Collingwood S. Meloxicam in the
management of post-operative pain: Narrative review. Jour-
nal of Anaesthesiology Clinical Pharmacology. 2018 Oct 1;
34(4):450-7. DOI: 10.4103/joacp.JOACP_133_18

Orozco-Solis M, Garcia-Avalos Y, Pichardo-Ramirez C,
Tobias-Azua F, Zapata-Morales JR, Aragon-Martinez OH,
Isiordia-Espinoza MA. Single dose of diclofenac or melox-
icam for control of pain, facial swelling, and trismus in oral
surgery. Medicina oral, patologia oral y cirugia bucal. 2016
Jan; 21(1):¢127. doi: 10.4317/medoral.20925

Ruth M, Hasan CY, Rahardjo R, Rustamadji R. Effects of
15 mg meloxicam administered before odontectomy on
pain, facial edema, trismus, and expressions of TNF follow-
ing odontectomy of impacted mandibular third molar. Jour-
nal of Dentomaxillofacial Science. 2020 Aug 1; 5(2):103-
9. https.//doi.org/10.15562/jdmfs.v5i2.1031

Menshikova I, Zakharova O. Pharmacokinetics of piroxi-
cam pharmaceutical forms: An experimental study. Current
Trends in Biotechnology and Pharmacy. 2021; 15(2):164-
71.DOI : 10.5530/ctbp.2021.2.18

Brustugun J, Notaker N, Paetz LH, Tho I, Bjerknes K. Ad-
justing the dose in paediatric care: Dispersing four different
aspirin tablets and taking a proportion. European Journal of
Hospital ~Pharmacy. 2021 Mar 1; 28(2):76-82.
https://doi.org/10.1136/ejhpharm-2019-001903

Cooper SA, Engel J, Ladov M, Precheur H, Rosenheck A,
Rauch D. Analgesic efficacy of an ibuprofen-codeine com-
bination. Pharmacotherapy: The Journal of Human Pharma-
cology and Drug Therapy. 1982 May 6; 2(3):162-7.
https://doi.org/10.1002/j.1875-9114.1982.tb04528.x

Warner TD, Mitchell JA. COX-2 selectivity alone does not
define the cardiovascular risks associated with non-steroidal
anti-inflammatory drugs. The Lancet. 2008 Jan 19;
371(9608):270-3. DOI: 10.1016/S0140-6736(08)60137-3

©2024 University of Benghazi. All rights reserved. ISSN:Online 2790-1637, Print 2790-1629; National Library of Libya, Legal number : 154/2018

152



SJUOB (2024) 37 (2) Medical Sciences: 141 — 153

Ben Saod and Albhbah.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

Ghosh R, Alajbegovic A, Gomes AV. NSAIDs and cardio-
vascular diseases: role of reactive oxygen species. Oxidative
medicine and cellular longevity. 2015; 2015(1):536962.
https://doi.org/10.1155/2015/536962

Monisha M, Elengickal TJ, Ram SKM, Madhu ML,
Raghuveeran M, Pillai RRJJoP, et al. Attitude and aware-
ness of dentists practicing in Southern India toward non-ste-
roidal anti-inflammatory drugs. 2019;11(Suppl 2):S355-S9.

FDA. FDA Warns that Using a Type of Pain and Fever Med-
ication in Second Half of Pregnancy Could Lead to Compli-
cations [Internet]. 2020. Available from:

hitps.//www.fda.gov/news-events/press-announce-
ments/fda-warns-using-type-pain-and-fevermedication-sec-
ond-half-pregnancy-could-lead-complications ?utm me-
dium=email&utm_source=govdelivery.

Mother to Baby | Fact Sheets. Ibuprofen [Internet]. 2022
[cited 2022 Jul]. Available from: Available from:
https://www.ncbi.nlm.nih.gov/books/NBK582759/.

Teichert M, Griens F, Buijs E, Wensing M, De Smet PA.
Effectiveness of interventions by community pharmacists to
reduce risk of gastrointestinal side effects in nonselective
nonsteroidal anti-inflammatory drug users. Pharmacoepide-
miology and drug safety. 2014 Apr; 23(4):382-9.
https.//doi.org/10.1002/pds.3587

Pai AB. Keeping kidneys safe: the pharmacist's role in
NSAID avoidance in high-risk patients. Journal of the
American Pharmacists Association. 2015 Jan 1; 55(1):el5-
25. https://doi.org/10.1331/JAPhA.2015.15506

Goraya JS, Virdi VS. To the editor: Exacerbation of asthma
by ibuprofen in a very young child. Pediatric pulmonology.
2001 Sep; 32(3):262.

Szczeklik A, Nizankowska E, Mastalerz L, Szabo Z. Anal-
gesics and asthma. Am J Ther. 2002 May; 9(3):233-43.

Moore N, Pollack C, Butkerait P. Adverse drug reactions
and drug—drug interactions with over-the-counter NSAIDs.
Therapeutics and clinical risk management. 2015 Jul;
15:1061-75.

Donaldson M, Goodchild JH. Pregnancy, breast-feeding and
drugs used in dentistry. The Journal of the American Dental
Association. 2012 Aug 1; 143(8):858-71.
https.//doi.org/10.14219/jada.archive.2012.0290

Rigourd V, de Villepin B, Amirouche A, Bruneau A, Serais-
sol P, Florent A, Urien S, Magny JF, Serreau R. Ibuprofen
concentrations in human mature milk—first data about phar-
macokinetics study in breast milk with AOR-10127 “Anta-
lait” study. Therapeutic drug monitoring. 2014 Oct
1;36(5):590-6.

Rigourd V, de Villepin B, Seraissol P, Urien S, Deloriere E,
Nicloux M, Serreau R. Is ketoprofen safe to use when breast-
feeding? J of Pharmacol & Clin Res. 2016; 1(1): 555552.

Meaidi A, Mascolo A, Sessa M, Toft-Petersen AP, Skals R,
Gerds TA, et al. Venous thromboembolism with use of hor-
monal contraception and non-steroidal anti-inflammatory
drugs: nationwide cohort study. bmj. 2023 Sep 6;
382. https://doi.org/10.1136/bmj-2022-074450

59.

60.

61.

62.

63.

64.

65.

66.

67.

Hassan SA, Bhateja S, Arora G, Prathyusha F. Analgesics in
dentistry. IP International Journal of Medical Paediatrics
and Oncology 2020; 6(3):90-95.

https://doi.org/10.18231/].ijmpo.2020.021

Hersh EV, Moore PA. Adverse drug interactions in dentis-
try. Periodontology 2000. 2008 Feb 1; 46(1):109-142.

Moore PA, Hersh EV. Principles of pain management in
dentistry. The ADA Practical Guide to Substance Use Dis-
orders and Safe Prescribing. 2015 May 5; 5:31.

Webster J. Interactions of NSAIDs with diuretics and f-
blockers: mechanisms and clinical implications. Drugs.
1985 Jul; 30(1):32-41. https://doi.org/10.2165/00003495-
198530010-00004

Pflugbeil S, Bockl K, Pongratz R, Leitner M, Graninger W,
Ortner A. Drug interactions in the treatment of rheumatoid
arthritis and psoriatic arthritis. Rheumatology International.
2020 Apr; 40:511-21.

https://doi.org/10.1007/s00296-020-04526-3

Kumar S, Thakur PK, Sowmya K, Priyanka S. Evaluation of
prescribing pattern of NSAIDs in south Indian teaching hos-
pital. Journal of Chitwan Medical College. 2016; 6(4):54-8.

FDA administration. Information for healthcare profession-
als: Concomitant use of ibuprofen and aspirin. New Infor-
mation [Internet]. 2006. Available from:

https..//'www.fda.gov/drugs/postmarket-drug-safety-infor-
mation-patients-and-providers/information-about-taking-
ibuprofen-and-aspirin-together.

Bakhriansyah M, Souverein PC, de Boer A, Klungel OH.
Gastrointestinal toxicity among patients taking selective
COX-2 inhibitors or conventional NSAIDs, alone or com-
bined with proton pump inhibitors: a case—control study.
pharmacoepidemiology and drug safety. 2017 Oct;
26(10):1141-8. https://doi.org/10.1002/pds. 4183

Simoneti LF, Weckwerth GM, Dionisio TJ, Torres EA,
Zupelari-Gongalves P, Calvo AM, et al. Efficacy of keto-
profen with or without omeprazole for pain and inflamma-
tion control after third molar removal. Brazilian dental jour-
nal. 2018; 29(2):140-9.

https.://doi.org/10.1590/0103-6440201802254

©2024 University of Benghazi. All rights reserved. ISSN:Online 2790-1637, Print 2790-1629; National Library of Libya, Legal number : 154/2018

153



