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ABSTRACT

Objective: To characterize drug hypersensitivity associated with dental treatments. Material and Methods:
Data from 5,302 dental patients extracted from the Faculty of Dental Medicine were used to investigate drug
use history, drug hypersensitivity, and associations with oral health outcomes. The chi-square test was used,
and values of p < 0.05 were considered statistically significant. Results: The frequency of patients’” self-
reported drug hypersensitivity was 26.42% (n = 1,401). The highest frequencies were for opioid/narcotic
analgesics (20.84%, n = 292), antibiotics (18.13%, n = 961), and non-steroidal anti-inflammatory drugs
(10.46%, n = 141). Most of the patients (68.65%, n = 8,640) reported using medications, mostly for
cardiovascular disease (43.1%, n = 1,569), for psychiatric/neurological disorders (39.75%, n = 1,447), drugs
that affect the endocrine system (32.55%, n= 1,185), and drugs for pain (24.92%, n = 907). Higher drug
hypersensitivity frequencies were associated with older White female subjects (p<0.0001). Associations were
also identified between drug hypersensitivity and history of the following dental procedures: tooth extractions
(p=0.008), root canal treatment (p=0.0004), prosthodontic treatments (p<0.0001), and orthodontic
treatments (p=0.007). Conclusion: A high frequency of self-reported drug hypersensitivity in dental patients
was found, with a higher occurrence in older White women and those with a history of more extensive and
invasive dental care.

Keywords: Drug hypersensitivity; Drug-Related Side Effects and Adverse Reactions; Drug Reactions,
Adverse; Dental Care.
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Introduction

Drug hypersensitivity (DH) is defined as an undesirable effect resulting from drug use that may or may
not involve the immune system [17. Previous studies suggested that these events affect about 5 to 25% of the
population and are influenced by factors such as sex, age, ethnicity, and history of drug use [2-47.

Diagnosis of DH, in general, involves laboratory tests, dermatological tests, drug provocation tests, and
predictive analysis using pharmaco-genetic biomarkers, which are not as frequently conducted. Major clinical
events are characterized by immediate reactions, including airway obstruction, hypotension, diarrhea, rash,
pruritus, and commonly followed by small pustules, fever, fatigue, nausea, and abdominal pain [57]. This
represents the greatest challenge when initiating drug therapy, which may also worsen the patient’s health status
who is often already weakened by the health problem motivating the search for care.

Dental treatment often involves the use of drugs to help restore the patient's health, to control trans
and postoperative pain, or even to alleviate anxiety associated with treatment. Local anesthetics, analgesics, anti-
inflammatory agents, antibiotics, and sedatives are frequently used [6,7]]. However, to the best of our knowledge
previous studies have never characterized demographic and risk factors related to dental prescription and DH.
Thus, there is a need for more studies that elucidate these factors.

Our study characterizes DH occurrences in dental practice with the ultimate goal of contributing to
future predictability analyses for the occurrence of new events. Further, we provide dental patient characteristics
associated with drug hypersensitivity and we believe that our results will support future studies aiming to

implement effective and safer dental treatment plans.

Material and Methods
Data Collection and Ethical Clearance

Medical and dental histories were obtained through the Dental Registry and DNA Repository project
of the School of Dental Medicine, University of Pittsburgh, United States. The total cohort consisted of 6,690
subjects. After excluding individuals with incomplete data, 5,302 subjects were included in the analysis. The
project was approved by the University of Pittsburgh Institutional Review Board.

Demographic data (age, sex, ethnicity, and education), oral health information history (experiences with
dental procedures), drugs used, and self-reported drug hypersensitivity were collected. Figure 1 illustrates the

main variables included.

6,690 subjects

l . | 1,388 subjects excluded due incomplete data

5,302 subjects were included in the analysis

|

‘ Analyzed variables ‘

Demographic data Drug use self-report drug ‘ Oral health history ‘
hypersensitivity

Figure 1. Main variables studied.
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To analyze the drugs used, categorization was performed considering the most used drugs. For
therapeutic purposes, the following categories were generated: drugs for psychiatric or neurological disorders,
drugs for allergies, drugs for pain control, drugs for birth control, drugs for cardiovascular diseases,
antimicrobials (antibiotics, antivirals and antifungals), drugs for gastric diseases (acid inhibitors), drugs that
affect the endocrine system (steroidal and non-steroidal anti-inflammatory drugs, hormones, and drugs to treat
diabetes), vitamins and supplements, as well as others drugs.

For the "other drugs" category, the following groups were considered: muscle relaxants, laxatives,
bronchodilators, anticholesterol medications, anticancer, uric acid reducers, anticoagulants, antispasmodics,
antiemetics, drugs for intestinal disorders, glaucoma, smoking cessation, nausea, vomiting, sexual dysfunction,
pancreas disease, anemia, liver disease, bone disorders, and urinary disorders.

The self-reported drug hypersensitivity analysis considered the following categories: antibiotics (in
general), penicillin, cephalosporin, sulfa drugs, macrolides, others antibiotics, NSAIDs (non-steroidal anti-
inflammatory drugs), opioid/narcotic analgesics, local anesthetics, and others drugs (citalopram, promethazine,
benzoyl, ketamine, metoclopramide, rufinamide, ranitidine, phenytoin, acetaminophen, lithium,
diphenhydramine, lamotrigine, fenofibrate, heparin, haloperidol, sertraline, gabapentin, diltiazem, insulin,
metformin, meperidine, terfenadine, atorvastatin, pseudoephedrine, enoxaparin, metoprolol, acetazolamide,

loratadine, lisinopril, enalapril, quinidine, primidone, nitrofurantoin, linagliptin, and hydroxyzine.

Data Analysis
The data collected were analyzed using Jamovi software version 1.8 (http://www.jamovi.org). To verity
the association between self-reported drug hypersensitivity and experiences with dental procedures, the chi-

square test was used. Values of p < 0.005 were considered statistically significant.

Results

Our findings revealed that 26.42% (n=1,401) of the individuals analyzed reported a history of drug
hypersensitivity (versus 73.58%; n= 3,901, who reported no hypersensitivity). Regarding antibiotics in general,
it was found that 18.13% (n=913) reported hypersensitivity. In relation to the type of drug, the most frequent
were opioid/narcotic analgesics (20.84%, n=292), antibiotics (18.18%, n=961), especially penicillin (11.81%,
n=626), and non-steroidal anti-inflammatory drugs (10.46%, n=141). Table 1 summarizes the results for self-

reported drug hypersensitivity.

Table 1. Drug hypersensitivity among dental patients.

Drugs N Total N Sample
N % N %

Penicillin

No 4676 88.19 775 55.32

Yes 626 11.81 626 44.68
Cephalosporin

No 5251 99.04 1350 96.36

Yes 51 0.96 51 3.6%
Sulfa drugs

No 5018 94.64 1117 79.73

Yes 284 5.36 284 20.27
Macrolides

No 5219 98.43 1318 94.08

Yes 83 1.57 83 5.92




(<%
Pesqui. Bras. Odontopediatria Clin. Integr. 2024; 24:¢220189

Others Antibiotics
No 5174 97.59 1273 90.86
Yes 128 2.41 128 9.14
NSAIDs
No 5161 97.34 1260 89.94
Yes 141 2.66 141 10.06
Opioid/Narcotic Analgesic
No 5010 94.49 1109 79.16
Yes 292 5.51 292 20.84
Others Drugs
No 5060 95.44 1159 82.73
Yes 242 4.56 242 17.27
Local Anesthetic/Sulfites
No 5276 99.02 1349 96.29
Yes 52 0.98 52 3.71
N Total: Number of individuals in the total sample; N Sample: Number of individuals in the sample that self-reported
drug hypersensitivity.

Most of the individuals included in the survey were chronic users of some type of drug (68.65%,
n=3,640), with higher frequencies for drugs treating cardiovascular disease (43.10%, n=1,569),
psychiatric/neurological disorders (89.75%, n=1,447), drugs that affect the endocrine system (32.55%, n=1,185),
and drugs for pain (24.92%, n=907) (Table 2).

Table 2. Self-report frequency of drug use among dental patients.

Drugs N Total N Sample
N % N %

Drugs for Psychiatric/Neurological Disorders

No 3855 72.71 2193 60.25

Yes 1447 2729 1447 39.75
Drugs for Allergy

No 4990 94.12 3328 91.43

Yes 312 5.88 312 8.57
Drugs for Pain

No 4395 82.89 2733 75.08

Yes 907 17.11 907 24.92
Drugs for Birth Control

No 4968 93.70 3306 90.82

Yes 334 6.30 334 9.18
Drugs for Cardiovascular Diseases

No 3733 70.41 2071 56.90

Yes 1569 29.59 1569 43.10
Antibiotics

No 4905 92.51 3243 89.09

Yes 397 7.49 397 10.91
Gastric Diseases (acid inhibitors)

No 4692 88.49 3030 83.24

Yes 610 11.51 610 16.76
Drugs that Affect the Endocrine System

No 4117 77.65 2455 67.45

Yes 1185 22.35 1185 32.55
Vitamins and Supplements

No 4344 81.93 2682 73.68

Yes 958 18.07 958 26.32
Others Drugs

No 3842 72.46 2180 59.89

Yes 1460 27.5% 1460 40.11

N Total: Number of individuals in the total sample; N Sample: Number of individuals who self-reported drug use in the
sample.
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Our data suggested that White women aged 60 years and over were associated with self-reported drug
hypersensitivity (p<0.0001). In addition, a higher self-reported drug hypersensitivity frequency was observed
for individuals with a history of dental treatment in the areas of oral surgery, root canal treatment,

prosthodontics, and orthodontics) (Table 3).

Table 3. Association between self-reported drug hypersensitivity and demographic data/oral health
history.

Self-Reported Drug Hypersensitivity

Variables Yes No Total p-value*
N (%) N (%)

Sex
Male 480 (18.95) 2053 (81.05) 2,533 <0.0001
Female 921 (33.26) 1848 (66.74) 2,769

Ethnicity
‘White 1,095 (28.39) 2,762 (71.61) 3,857 <0.0001
Black 251 (22.43) 868 (77.57) 1,119
Others 55 (16.87) 271 (83.18) 326

Age
18 to 29 year-old 316 (18.85) 1,360 (81.15) 1,676 <0.0001
30 to 59 year-old 677 (29.11) 1,649 (70.89) 2,326
60 year or more 408 (31.38) 892 (68.62) 1,300

Education Level
Middle/High Education 779 (26.60) 2,150 (78.40) 2,929 0.83
Higher 597 (26.81) 1,672 (78.69) 2,269
Other 25 (24.04) 79 (75.96) 104

Dental Restorations
Yes 1,116 (26,90) 3,033 (71.10) 4,149 0.14
No 285 (24.72) 868 (75.28) 1,153

Oral Infections
Yes 149 (28.38) 376 (71.62) 525 0.28
No 1,252 (26.21) 3,525 (73.79) 4,777

Oral Surgery (most are tooth extractions)
Yes 778 (28.17) 1,984 (71.83) 2,762 0.003
No 623 (24.53) 1,917 (75.47) 2,640

Root Canal Treatment
Yes 385 (30.20) 890 (69.80) 1,275 0.0004
No 1,016 (25.23) 3,011 (74.77) 4,027

Periodontal Treatment
Yes 650 (26.17) 1,834 (73.83) 2,484 0.69
No 751 (26.65) 2,067 (78.35) 2,818

Prosthodontic Treatment
Yes 813 (29.22) 1,969 (70.78) 2,782 <0.0001
No 588 (23.83) 1,982 (76.67) 2,520

Orthodontic Treatment
Yes 84:(20.79) 320 (79.21) 404 0.007
No 1,317 (26.89) 3,681 (73.11) 4898

*Chi-square test.

Discussion

This study evaluated the self-reported frequency of drug hypersensitivity in dental patients and,
therefore, embodies the idea that such events, whether involving an immune response or not, can be characterized
as adverse drug events. Data used here refers to the use of drugs prescribed by the dentist or not and involves
all classes of available drugs. This may help to explain the high self-reported drug hypersensitivity frequency

observed. Similar results were obtained in a prior study performed using medical only electronic health records
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of 411,548 patients in San Diego County, US [87. In general, previous studies assessed the occurrence of DH for
specific classes of drugs or adverse effects, often with laboratory confirmation [[9,107].

High drug hypersensitivity frequencies were observed for antibiotics, especially beta-lactams and sulfa
drugs, medications frequently prescribed by dentists, as most oral diseases are of infectious origin. Antibiotics
are the most common cause of DH, which can include anaphylaxis, angioedema, orofacial angioedema, and
adverse skin reactions such as flushing, itching, and hives [11,127. The use of sulfonamide antibiotics is also
responsible for a high frequency of self-reported DH [137, characterized by cutaneous reactions [147].

Inflammatory reactions during dental treatment are often managed with the use of pharmacological
agents. Our results indicated that non-steroidal anti-inflammatory drugs (NSAIDs) are the therapeutic class
with the second highest frequency of self-reported drug hypersensitivity. This result is similar to a previous
study, with the main manifestations occurring in the respiratory tract, the skin (urticaria), or as a generalized
effect (anaphylaxis) [157.

The self-reported frequency of drug hypersensitivity can be explained in part, by higher exposure than
expected of the individuals included in the sample to drugs in general. In this study, we observed a high frequency
of individuals using drugs for cardiovascular diseases, drugs that affect the endocrine system, drugs for
psychiatric/neurological disorders, and for pain control. In general, these people use two or more drugs
continuously. The American Heart Association, in conjunction with the National Institutes of Health, indicated
that to avoid heart disease, blood pressure, obesity, and high blood cholesterol, lipids must be controlled [167].
Psychiatric disorders and abuse of opioid analgesics occur frequently in the US adult population, which also may
explain the data observed in our study [17,187].

Our study indicated a higher frequency of self-reported drug hypersensitivity in White women aged 60
years and older. Similar data have been reported in previous studies [13,197. To avoid undesirable effects from
the use of medications, the identification of high-risk individuals is an important strategy since complications
during dental treatment may even result in hospitalizations.

The higher frequency of drug hypersensitivity in women has been reported in other studies [20-227.
Although the role of sex as a factor in provoking drug hypersensitivity is not well understood, pharmacokinetic
alterations might predict its higher occurrence in women, who generally present lower body weights and higher
fat percentages but are prescribed the same dosages as the ones prescribed to men. Most of the research on this
subject was conducted in male subjects, and the aforementioned factors, such as body weight directly affect drug
absorption and distribution, which highlights the need for precision medicine efforts in the development of more
inclusive clinical pharmacological studies [237].

Older adults tend to be more prone to drug hypersensitivity as well [247]. In addition to using drugs
more often, older adults may present physiological changes involving reduced liver and kidney capacity,
respectively, for metabolizing and eliminating drugs [25,267]. In addition, decreases in circulating plasma
proteins, such as albumin, directly impact drug distribution, promoting exacerbation of pharmacological effects
and/or the emergence of adverse effects [167].

In people with a history of dental treatments, our findings revealed a positive association between self-
reported drug hypersensitivity and oral surgery (mostly for tooth extractions), root canal treatments, and
prosthodontics. Dental procedures performed in these areas are invasive and often require drug therapy. In
addition, most of the people treated in prosthodontics clinics are older adults.

Since this is the first report on this subject, our study warrants further investigations to test the

hypothesis that the very drugs most often prescribed by dentists promote high frequencies of drug

()W) 6

[



=
Pesqui. Bras. Odontopediatria Clin. Integr. 2024; 24:¢220189

hypersensitivity. However, our results reinforce the need for careful anamnesis and thorough medication history
for prior occurrences of drug hypersensitivity. This would favor implementation of a safer and more effective

dental treatment plans.

Conclusion
A high frequency of self-reported drug hypersensitivity in dental patients was found, with a higher

occurrence in older White women and those with a history of more extensive and invasive dental care.
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