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ABSTRACT - Adverse drug reactions (ADRs) are one of the major culprits in the development of oral lesions,
which can be misdiagnosed with underlying diseases. The goal of this study is to summarize and update the
current knowledge about drug-induced oral reactions. Electronic searches were performed in Scopus, Google
Scholar, Cochrane and PubMed databases, for articles published between January 2008 and August 2017. Two
authors screened the titles and abstracts for eligibility. Finally, 56 studies included in this review. There was no
systematic homogeneity in the included studies; thereby no meta-analysis was performed. The most frequent
oral ADR was xerostomia, and the most reported cause was antihypertensive medications. Cardiovascular drugs
were the most reported culprit agents for induction of oral ulcerative and vesiculo-bullous lesions, followed by
methotrexate. Nonsteroidal anti-inflammatory drugs (NSAIDs) and B-blockers were found the most common
responsible drugs for induction of oral lichen planus.

This article is open to POST-PUBLICATION REVIEW. Registered readers (see “For
Readers”) may comment by clicking on ABSTRACT on the issue’s contents page.

INTRODUCTION epidermal necrolysis (TEN) and Stevens-Johnson

syndrome (SJS) (8). Therefore, as a key point in
Adverse drug reactions (ADRs) are one of the diagnosis of the oral anomalies, updating the
major culprits in the development of oral lesions, knowledge regarding oral ADRs merits serious
which can be mistaken for underlying diseases. Oral consideration. The goal of this review was to update
ADRs could manifest with a wide variety of clinical the previous reviews by Abdollahi et al (5,9) and re-
manifestations,including  xerostomia / hypo- evaluate the literature since 2008 to update the data
salivation, ulcerative lesions, vesiculobullous of the manifestations of adverse drug reactions in
lesions, red/white and pigmented lesions, and dental the oral cavity, aimed at strengthening our future
anomalies (1-5). diagnostic and therapeutic modalities.

In 2000, the WHO definition of adverse drug We searched Scopus, Google Scholar,
reaction was modified as follows: “an appreciably Cochrane and PubMed databases, for articles
harmful or unpleasant reaction, resulting from an published between January 2008 and August 2017.
intervention related to the use of a medicinal The research method was developed following the
product, which predicts hazard from future policies and standards set forth by the Task Force
administration and warrants prevention or specific for World Workshop on Oral Medicine VI
treatment, or alteration of the dosage regimen, or (WWOM VI) (10) and the PRISMA (Preferred
withdrawal of the product.” (6). Their definition Reporting Items for Systematic Reviews and Meta-
leaves open the opportunity of using the terms Analyses) statement (11). In addition, all references
“adverse  reaction” and ‘“adverse effects” retrieved manually. The study selection process is
interchangeably, in keeping with the understanding described in Chart 1.
that adverse effect points to the drug standpoint,
while adverse reaction points to the patient Corresponding Author: Mohammad Abdollahi, PharmD,
standpoint (7). PhD, The Institute of Pharmaceutical Sciences and Faculty of

A wide spectrum of unusual oral manifestations Pharmacy, Tehran University of Medical Sciences, Pour Sina
can be attributable to drug consumption, some of Str., Tehran, Iran, Email address: Mohammad@TUMS.Ac.Ir or

which carry a high mortality rate such as toxic Mohammad. Abdollahi@UToronto.Ca
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Chart 1. Adapted PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flowchart of the paper

selection process

Scopus
2008-2017
26 Citation(s)

PubMed
2008-2017
187 Citation(s)

Google Scholar
2008-2017
33 Citation(s)

Cochrane
2008-2017

2 Citation(s)

N

221 Non-Duplicate

| Citations Screened |

Inclusion/Exclusion
Criteria Applied

73 Articles Retrieved

Inclusion/Exclusion
Criteria Applied

56 Articles Included

Formulating the Review Question

The patient population, intervention, comparison,
and outcome framework formulated to the
following question:

Does any ADR in oral cavity happen in patients
undergoing drug consumption in comparison to
non-drug users?

Inclusion Criteria
Any organized report of oral lesions induced by

ADRs has been included in this review.
Comparative, non-comparative, cross-sectional,
prospective, and retrospective clinical studies

published in English from January 2008 to August
2017 were included.

148 Articles Excluded
After Title/Abstract Screen

17 Articles Excluded
After Full Text Screen

- Articles Excluded
During Data Extraction

Exclusion Criteria

The articles that did not meet the mentioned
inclusion criteria, animal studies, and in vitro
studies.

Review of literature

Electronic searches were performed in the PubMed,
Scopus, Google Scholar, and the Cochrane Library
to identify studies meeting the inclusion criteria.
The following search strategy was performed:

1 Drug reactions

2 Adverse drug effect

3. Drug-induced oral ulcers
4 Oral ulcerative lesions
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5 Oral white lesions

6. Oral red lesions

7. Oral Vesiculobullous lesions
8 Oral pigmented lesions

9 Benign oral lesions

10. Dental anomalies

11. Salivary gland dysfunction

12. #1 OR#2

13.  #3 OR#4 OR #5 OR #6 OR #7 OR #8
OR #9 OR #10 OR #11

14.  #12 AND #13

In addition, in Google Scholar the following general
key words were used to optimize the search
strategy: oral adverse drug reactions, oral drug
toxicity, and oral medicine toxicity.

Study Selection

The titles and abstracts of all articles identified in
the electronic search, were screened by authors.
Articles that met the exclusion criteria were
excluded upon reviewers’ agreement. Final
included articles were undergone to a full text
review.

Data extraction

The following data were extracted and tabulated in
an Excel sheet by investigators as much as available
in articles: publication year, country of publication,
number of patients, sex, age, ADR, culprit
medication and the dose, clinical features of lesions,
duration of follow-up, and period of taking the
culprit medication. Finally the sorting of lesions
performed based on Burket’s classification (12).

STATISTICAL ANALYSIS

There was no systematic homogeneity in the
included studies; thereby no meta-analysis was
performed.

RESULTS and DISCUSSION

248 studies were initially identified through an
electronic search, and 27 studies were included via
a manual hand search. From these, 192 studies were
excluded based on exclusion criteria. The remaining
56 studies were subjected to full-text review (Chart

1.

Xerostomia was the most common oral ADR,
and the most reported culprit drugs were
antihypertensive =~ medications  followed by
cardiovascular drugs as the second culprit agents
for xerostomia. NSAIDs and B-blockers were the
most common drugs responsible for oral lichen
planus (LP). Cardiovascular drugs were the most
reported culprit agents for induction of oral
ulcerative and vesiculo-bullous lesions followed by
methotrexate. One not widely known detrimental
effect of bisphosphonates is mucosal ulcerations,
which can lead to intense pain causing severe
morbidity.

Xerostomia and hyposalivation

It has been well accepted that saliva plays a pivotal
role in oral health and systemic health alike. Its
unequaled mixture of water, ions, proteins and
glycoproteins  foster numbers of privileges,
including immune privilege, wound repair, tooth
remineralization, facilitation of swallowing and
speech, initial digestion of starches and lipids
(13,14). Hence, a reduction in salivary flow sets the
stage for hampering oral health and general
individual well-being (15), and usually leads to
xerostomia (i.e., the subjective feeling of dry
mouth) (14).

Our results showed that the most common oral
ADR is xerostomia. The list of drugs leading to
xerostomia have been summarized in Table 1. A
significant relationship has been reported between
consumption of beta-blockers and xerostomia (16).
Beta-blockers have been introduced as a key
evidence-based treatment to reduce morbidity and
mortality alongside angiotensin converting enzyme
(ACE) inhibitors and aldosterone antagonists. The
use of beta-blockers has been given a class I
recommendation in patients suffering from
symptomatic systolic heart failure (HF) by Current
European and American guidelines (17).

In 2012, Nonzee et al, found the significant
contribution between antihypertensive medications
and xerostomia. In this case-control study, they
compared 200 healthy controls with 200
hypertensive patients undergoing anti-hypertensive
medication. Measuring un-stimulatory salivary flow
rates at 1, 2 and 3 minutes they found that the
results were significantly lower in the hypertensive
group at each time point. Besides the stimulatory
salivary flow rate was significantly lower in case
group alike. In this study, the mean stimulatory and
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un-stimulatory salivary flow rate had been reported
as follows: 23.11 + 6.08 for unstimulatory saliva
rate, and 0.73 £ 0.30 for stimulatory saliva flow
rate, also 50% prevalence of xerostomia and 57%
prevalence of hyposalivation had been reported.
They also indicated that the mean levels of mutans
streptococci, Lactobacilli spp. and Candida spp.
were significantly higher in the patient group. Their
results illustrated that DMFT and missing teeth in
the medicated group were significantly higher (18).

A significant relationship between xerostomia
and taking anti-hypertensive drugs have been
detected in a study by Djukic et al. They reported
the data of 387 patients, 20% of which had diabetes
mellitus (DM) type 2 as well. They illustrated that
xerostomia was significantly more frequent in
patients treated with metoprolol as monotherapy,
combinations of enalapril with metoprolol, enalapril
with hydrochlorothiazide, and enalapril with
metoprolol and hydrochlorothiazide, regardless the
presence of DM type 2, while there was no
significant relationship between xerostomia and
taking enalapril as monotherapy. The data of their
study illustrated that xerostomia is more prevalent
in hypertensive patients with DM type 2, except for
DM type 2 patients treated with metoprolol as
monotherapy. In this study, the researchers
unraveled that enalapril is an independent factor
which is well capable of moderately reducing the
risk of development of xerostomia; while with
sharp contrast metoprolol is an independent risk
factor for development of xerostomia. More
impressive, combinations of enalapril with
metoprolol and/or hydrochlorothiazide are not
independent risk factors (19).

Table 1. Drugs leading to xerostomia

Oral Ulcerative and Vesiculo-bullous lesions
Clinically, there are 2 types of drug-induced oral
ulcers (20): The first is widespread mucositis and
ulceration, the culprit of which is anti-tumor
chemotherapy. Although several cancer therapeutic
modalities are growing (21), anti-tumor
chemotherapy with cytotoxic drugs is the most
accepted modality. Such toxic anti-tumor agents
have been summarized in Table 2. The risk factors
and frequencies of altered oral health and
odontogenesis in childhood cancer survivors have
been described as follows: microdontia, hypodontia,
root abnormalities, abnormal enamel, xerostomia,
tooth loss >6, and severe gingivitis (22). The
summary of oral complications of cancer therapy
has been shown in Box 2.

The second type is fixed drug eruption, with the
manifestation of recurrent treatment-resistant ulcers
(20). Fixed drug eruption ulcerations can appear on
every site of the oral mucosa. Typically, fixed drug
eruption ulceration is larger than aphthous
ulceration, with a flat surface and slightly white
appearance. The ulcer has a definite margin and
often slightly raised with no induration. Fixed drug
eruption ulcers often resemble traumatic ulcers with
no irritant factors in their vicinity (20). The list of
drugs with potential to cause oral ulcerative and
vesiculo-bullous lesions, has been summarized in
Table 3.

The drug intake has been reported as the most
common cause of outbreaks of Pemphigus vulgaris
(PV) (23). The list of drugs have been summarized
in Box 1.

First author,year Type of Study Drug P n Ref.
50% cardiovascular medication/ tranquilizers &
Wolff et al., 2008 Case-control sedatives (43%)/ antidepressants (14%)/ N.A 246 37
antihistamines (11%)/ gastrointestinal drugs (10%)

Almeida et al., 2008 Case-control Antidepressants(SSRIs) N.A 16 (38)
Matos et al., 2010 Case-control Beta-blocker <0.05 20 (16)
Nonzee et al.,2012 Case-control Antihypertensive medications <0.05 200 (18)
Habbab et al., 2010 Cross-sectional Cardiovascular drugs N.A 40 24)

. 1 1 0
Hasan et al., 2011 Cross-sectional ARTs[3Top:lamivudine(64.6%), N.A 325 (39)

zidovudine(40.6%), stavudine(23.7%)]
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Djukic et al., 2015 Cross-sectional

Retrospective

Desoutter et al., 2012 epidemiological study

Antihypertensive medications

Anticholinergic medications

<0.05 387

N.A 287

(19)

(40)

n: Number of cases; N.A: Not Available; SSRIs: Selective Serotonin Reuptake Inhibitors; ART: AIDS Related Therapy; Ref:

reference

Box 1. The drugs involved in inducing or triggering pemphigus grouped according to their chemical structure

Thiols (drugs containing or releasing a sulfhydryl radical)

e Penicillamine

e Captopril

e Penicillin and its derivatives (aminopenicillins)
¢ Cephalosporins

® Piroxicam

¢ Gold sodium thiomalate

e Thiamazole

Phenols (drugs containing a phenol ring)
¢ Cephalosporins

e Aspirin

® Rifampin

¢ Levodopa

® Heroin

¢ Pentachlorophenol

* Phenobarbital

Non-thiol non-phenol drugs

¢ ACE inhibitors other than captopril

* Most NSAIDs

 Nifedipine

¢ Biological modifiers of the immune response (vaccines, interferons and other cytokines)

e Others

ACE: angiotensin-converting enzyme; NSAID: nonsteroidal anti-inflammatory drug

Habbab et al (24) investigated 531 patients
from Saudi Arabia taking cardiovascular drugs
(CVDs). Aphthous-like ulcerations were found in 5
patients (0.9%) but the difference was not
statistically ~ significant. = Recurrent  aphthous
stomatitis (RAS) is the most common oral painful
ulcerative inflammatory disease of unknown
etiology; thereby its management has been
remained a challenge yet (25). Compelling
evidences demonstrate that some immune
dysfunctions may underlie RAS pathogenesis (26).
This report is of importance for dentists aimed at
strengthening therapeutic modalities.

Although the most common ADR for
bisphosphonates is bisphosphonate-related
osteonecrosis, it is notable that one not widely
known detrimental effect of bisphosphonates is
mucosal ulcerations, the summary of which has

been reported in Table 4. It is of great importance
for oral health care specialists and physicians to be
alert to this possible complication of
bisphosphonates. In 2008, 5 cancer patients treated
with intravenous bisphosphonate were reported,
who presented painful tongue ulcerations (27).
Reviewing this not widely known adverse effect of
alendronate has illustrated that misuse of
alendronate such as keeping the pill in the mouth
and not immediately swallowing it, is the most
culprit of oral ulcers. It is notable that ulcers also
appeared after correct administration (28). The
appearance of the ulcers varied from a few days to
several months after the start of alendronate use.
Alendronate-induced oral ulcers can lead to severe
pain causing severe morbidity (29). Careful
monitoring of patients undergoing bisphosphonates
medication is highly recommended.
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Table 2. Toxic anti-tumor drugs

First Author, Drug Lesion Site of Lesion n Ref.
Year
Basso et al. . . .
’ Imatinib mesylate Ulcerative lesion .
2008 (Tyrosine Kinase inhibitor) & dysgeusia Lower lip/ tongue 2 S
Hey etal., 2009 Cisplatin Tissue damage Parotid gland 36 (42)

Lee et al. . e
’ Sorafenib & sunitinib ..
2009 (multitargeted kinase inhibitors) Stomatitis ) 228 (43)

Oral ulceration

Sonis et al., 2010 mTOR inhibitors .o Mucosa 78 (44)
(mucositis)
Hsieh et al. .
’ . Developmental Teeth & salivary
2010 Cyclophosphamide Defects gland 106 (45)
Fernarzlgelzz ctal, Imatinib mesylate Oral lichenoid i 1 (46)
(Tyrosin Kinase inhibitor) eruption
Nofal and Salah Brown
El-Din, 2012 Hydroxyurea pigmentation Tongue 1 47)
Martins et al.,
2013 mTOR inhibitor Mucositis - 2822 (48)
Viearios et al mlAS/ stomatitis/
& " Kinase inhibitor GT/Jaw Oral mucosa - 49)

2017 .
osteonecrosis

n: Number of cases; Ref: Reference;mIAS: mTOR Inhibitor-associated Stomatitis, GT: Geographic Tongue

Table 3. Studies reported Oral Ulcerative and Vesiculo-bullous lesions, as oral ADRs

First Author, Year Drug n Sex Ref.
Jinbu et al., 2008 Methotrexate 1 M (50)
Gupta et al., 2009 Gabapentin 300 1 M ShH
Habbab et al., 2010 Cardiovascular drugs 75 - (24)
Kikuchi et al., 2010 Methotrexate 1 M (52)
Pedrazas et al., 2010 Methotrexate 28 F:25/M:3 (53)
Mendonca et al., 2011 Hydroxyurea 2 - (54)
Weng et al., 2011 Immunosuppressive drugs: (mycophenolate mofetil) 1 M (55)
Leeetal., 2011 Methotrexate 1 F (56)
Baricevi¢ et al., 2013 ACE inhibitor(lisinopril) 1 F (57)
Troeltzsch et al., 2013 Methotrexate 2 F (58)
Hanakawa et al., 2013 Methotrexate 1 M (59)
Jinbo, 2014 Indomethacin/ nicorandil/ DPP-4 inhibitors(DM2) 3 F/M/F (20)
Dervisoglou, 2015 Methotrexate 3 F/F/M (60)

Sahraei et al., 2016 Misoprostol 1 F (61)

n: Number of cases, Ref: Reference; TNF-a: Tumor Necrosis Factor-a;, DPP-4: Dipeptidyl Peptidase 4; DM: Diabetes
Mellitus; ACE: Angiotensin-Converting Enzyme; F: Female; M: Male

Red/White Lesions and Mucosal Pigmented The most prevalent drug-induced red/white lesion is
Lesions oral lichenoid drug eruption. Diagnosing of drug-
The drugs leading to red/white lesions and mucosal induced LP can be challenging, and the main clue is
pigmented lesions have been shown in Table 5. the time course of mucosal involvement in relation
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to the drug and confirmed by rechallenge (30). The
result of a retrospective review has illustrated that
beta-blockers and nonsteroidal anti-inflammatory
drugs (NSAIDs) are associated with oral LP. A
significant protective effect of ACE inhibitors from
developing mucosal LP (p <0.01) has been found
and it has been suggested that such a protective
effect could be the result of a direct inhibitory effect
of the drug on activated T cells (31). In 2011,
Hirota et al, performed a control study aimed at
investigating a possible association between oral LP
and drug intake. They compared 110 OLP patients
with healthy controls, and found that lichenoid drug

reactions are likely to occur only in a very low
percentage of patients (31). The association of use
of medications with geographic tongue (GT) and
fissured tongue (FT) lesions has been investigated,
and the association between GT and anti-
hypertensive medications has been detected
(32).The result of a case-control study showed that
hydroxychloroquine (HCQ)-induced pigmentation
is not a rare adverse effect of HCQ, also it has been
found that HCQ-induced pigmentation- with a high
probability- is secondary to ecchymosis or bruising
(33).

Box 2. Summarized oral complications of cancer therapy.

Acute

Mucositis

Pain

Dysphagia

Limited oral function
Taste alteration
Taste loss
Neuropathic pain
Salivary change

Chronic
Mucosal atrophy
Neuropathy
Taste alteration
Taste loss
Halitosis

Trismus

Limited movement of lip aperture, tongue, TMJ, and trismus

Infection

Dental caries
Periodontitis
Candidiasis

Herpes infection
Limited jaw movement
Others

Summarized and updated from the paper of Epstein et al. (77) by permission (license code: 4354031380697).

Table 4. Bisphosphonates reported as culprit for oral ulceration

FirstY t::hor, Drug Reported location Characteristics n Ref.

Aleid, 2009 Alendronate (Tablet) Tongue (Both sides) Erosive ulcer 1 (62)
Kharazz(;rllioet al, Alendronate (Tablet)  Tongue (entire dorsum) Tlgggﬁggeéoicd‘ézu_ 1 (29)
Kharazz(;lllizet al, Alendronate (Tablet) Palate & Tongue MOSt(ll}i,S;l;Eicctl;?;éges with 13 (28)

n: Number of cases, Ref: Reference
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Table 5. Drugs leading to red/white lesions and mucosal pigmented lesions

First Author, Year Drug Lesion n Sex Ref.
Puri et al., 2008 Hydroxychloroquine Hyperpigmentation 2 F (63)
Clayton et al., 2009 NSAIDs/ B-blockers Oral LP 106 F (30)
Woo et al., 2009 Risperidone/Carbamazepine L1chen01§1 Drug 1 M (64)
(Tegretol) Eruption
Asarch, 2009 TNF-a inhibitors Lichenoid reaction 2 FM (65)
Habbab et al., 2010 Cardiovascular drugs Lichenoid lesion 19 - (24)
. Antihypertensive &

Kaomongkolgit, 2010 Hypoglycemic drugs Lichenoid reaction 1 M (66)
Artico et al., 2011 Carbamazepine Lichenoid reaction 1 M (67)
Shino et al., 2011 Valsartan (ARB) Angioedema 1 M (68)

Mucosal
Lietal., 2012 Imatinib Pigmentation 3 M (69)
Fessa et al., 2012 B-Blockers Llchen01q Drug 1 M (70)
Eruption
Balaji et al., 2014 Linezolid (tablet) Black hairy tongue 1 M (71)
Jallouli et al., 2014 Hydroxychloroquine Pigmentation 24 F:23 /M:1 (33)
Dafar et al., 2015 Antihypertensive medications Geographic tongue 130 M:78/F:52 (32)
Dafar et al., 2015 Topical corticosteroids Fissured tongue 62 F:32/M:30 (32)

n: Number of cases; ARB: Angiotensin Il Receptor Blocker; F: Female; M: Male

Benign oral lesions, Taste alteration and Dental
Anomalies

Drug classes associated with taste and smell
alterations have been identified. A statistically
significant odds ratio (OR) for fluoroquinolones,
terbinafine, macrolides and protein kinase inhibitors
have been reported (33). Gaultier et al, in 2009
examined 16 patients with a history of drug-induced
toxic epidermal necrolysis (TEN) and Stevens-
Johnson syndrome (SJS). All patients suffered from
mouth discomfort, 13 had gingival inflammation,
14 had gingival recession, 9 were complained of
altered tongue mucosa, and 6 had gingival
synechiae. All patients had sicca syndrome, with

reduced saliva volume and more acidic pH (pH:
6.53) and lower buffering capacity (8.9 mmol/L),
subsequently tooth caries were frequent among
patients. Five out of 16 patients had severe dental
growth abnormalities. Severe periodontitis was
observed in 3 patients, 2 of them tested positive for
both Porphyromonas gingivalis and Tannerella
forsythia. These two bacteria were found in 5 and 9
patientsrespectively, while periodontal diseases
were reported in 3 of cases (8).

The list of drugs with potential to induce
benign oral lesions, taste alterations and dental
anomalies have been summarized in Table 6.

Table 6. Drugs leading to benign oral lesions and taste disorders and dental anomalies

First Author, Year Drug Lesion n Ref.
Kumaraeuru et al Tooth discoloration &
2%09 ? Glibenclamide (glyburide) enamel loss 67 (72)
Habbab et al., 2010 Cardiovascular drugs Dysgeusia/ G.E 75 (24)
Kharazmi et al, Alendronate (Tablet) Taste loss 1 (29)

2010
Matos et al.,2010

Beta-blockers/ benzodiazepine anxiolytic

Higher DMFT (p<0.05) 2014 (16)
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Immunosuppressive drugs: (mycophenolate

Weng et al., 2011 mofetil) G.E 1 (55)
Tuccorietal,, 2011 | uoroquinolones/terbinafine/ macrolides/ o ¢ gmell Alterations 182 (34)
protein kinase inhibitors
Nonzee et al., 2012 antihypertensive medications Higher DMFT (p<0.05) 200 (17)
Troeltzz (S)(ig etal, Methotrexate NUG 2 (58)
Petropoulou et al., . . Teeth & Tongue
2013 Linezolid (IV) Discoloration 3 (73)
Helenius-Hietalaet ~ Immunosuppression therapy(cyclosporine
al., 2014 A) GE 84 (74)
Hellwig & Lussi., Acidic or EDTA-containing oral hygiene .
2014 products and medicines Dental Erosion ) (73)
Huetal., 2016 Antipsychotic medications Dental caries 2149 (76)

n: Number of cases; G.E: Gingival Enlargement; NUG: Necrotizing Ulcerative Gingivitis; IV: Intravenous, Ref:

Reference

CONCLUSION

This review showed that the most frequent oral
ADR is xerostomia, and the most reported culprit
drugs with significant results are antihypertensive
medications (18,19).

Cardiovascular drugs were the most reported
culprit agents for induction of oral ulcerative and
vesiculo-bullous lesions followed by methotrexate
[Table 3]. NSAIDs, which are responsible for
approximately 5-10% of all medications prescribed
each year (35), and p-blockers are the most
common drugs responsible for oral LP (26).
Antihypertensive medications are major culprits for
GT [Table 5]. It is estimated that more than one
billion adults are hypertensive worldwide, which is
projected to increase to 1.56 billion by the year
2025 (36). These findings support the notion that
dentists should be aware of possible oral ADRs.
Indeed, dissecting the patients’ medical history help

dentists for strengthening their therapeutic
modalities.
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