
253 مـجـلـــة الــدراســات التربــويـــة والعلــمــيــة - كـلــيــة التـربـــيــة - الجـامـعـــة العــراقــيــة
مـجـلــة الـدراســـات التربـويـــة والعلـمــيــة - كـلــيــة التـربـيــة - الجــامـعــة العـراقــيــةالـعدد الـسـابــع والعشـرون - الـمـجـلـد الـعـاشــر - عـلــوم الـكـيـمـيـاء - نـيـسـان 2026 م

العدد السابـع والـعـشـرون - الـمـجـلد الـعـاشـر - عـلـوم الـكـيـمـيـاء - نـيــســــان 2026 م

d o i . o r g / 1 0 . 5 2 8 6 6 / e s j . 2 0 2 6 . 1 0 . 2 7 . 1 4

Sulfamethoxazole in Dental Practice: 
Chemistry, Pharmacology, and Clinical Relevance - A Review

Allaa Hussein Mhdi1*    ,      Sura Mohammed Jasim 2

Corresponding author1 / Chemistry Lab ,Department of Basic Science, , 
College of Dentistry, Al-Iraqia University, Baghdad, Iraq;

Email:allaa.hussein@aliraqia.edu.iq  , allaa.hussein@yahoo.com
ORCIDhttps://orcid.org/my-orcid?orcid=0000-001-9108-8076

2 Dentist , Clinical Sciences department , College of Dentistry, Al-Iraqia University, 
Baghdad, Iraq; Email : sura.mm@aliraqia.edu.iq  

Abstract:
The article investigate the role of sulfamethoxazole in relieving and alleviating dental pain 

and discusses its broader implications in clinical practice. Sulfonamide antibiotic functions 
by inhibiting folic acid synthesis in the bacteria, which is paramount for DNA replication and 
cell viability. This characteristic goes a long way in supporting its efficacy against infections 
by different species of bacteria In dentistry, the scope of its application includes treating 
odontogenic infections, prophylactic measures during oral procedures, and management of 
systemic complications arising from dental disease .Its dual activity against both Gram-pos-
itive and Gram-negative bacteria makes it an important alternative, particularly in cases of 
resistance to conventional antibiotics. This study highlights the role of sulfamethoxazole in 
treating dental pain. The active ingredient in the drug, with its unique chemical structure, 
exerts a therapeutic effect on improving dental health. This study provides an overview of the 
drug’s pharmacological properties, therapeutic application, and clinical outcomes, reinforc-
ing the continued importance of sulfamethoxazole in modern dental practice.

Keywords: Sulfamethoxazole, Dental Diseases, Pharmaceuticals, dental drugs , sulfon-
amide antibiotic functions. 

السلفاميثوكسازول في طب الأسنان: الكيمياء، وعلم الأدوية، والأهمية السريرية
م.د. الاء حســين مهدي1*     ،     طبيبة الاســنان:  ســرى محمد جاســم2

الباحث المســؤول عن المراســات/ 1 مختبر الكيمياء, فرع العلوم الأساســية, كلية طب الاســنان , 
الجامعــة العراقيــة بغداد ,العراق .

الباحــث الثانــي / فــرع العلــوم الســريرية، كليــة طب الاســنان، الجامعــة العراقية ،بغداد ، العراق
مستخلص:

ــاره الأوســع  ــة دور السلفاميثوكســازول في تخفيــف وتســكين الام التهــاب الأســنان، وتناقــش آث ــاول هــذه المقال تتن
ــض  ــق حم ــط تخلي ــق تثبي ــن طري ــلفوناميدات ع ــة الس ــن فئ ــوي م ــاد الحي ــذا المض ــل ه ــة. يعم ــة السريري ــا في الممارس نطاقً
الفوليــك في البكتيريــا، وهــو أمــر بالــغ الأهميــة لتضاعــف الحمــض النــووي وبقــاء الخليــة. تُســاهم هــذه الخاصيــة بشــكل 
ــا. في مجــال طــب الأســنان، تشــمل اســتخداماته  كبــر في فعاليتــه ضــد العــدوى التــي تســببها أنــواع مختلفــة مــن البكتيري
عــاج التهابــات الأســنان، والتدابــر الوقائيــة أثنــاء إجــراءات الفــم، وإدارة المضاعفــات الجهازيــة الناجمــة عــن أمــراض 
الأســنان. إن التأثــر المــزدوج لهــذا العــاج ضــد البكتيريــا موجبــة وســالبة الغــرام يجعــل منــه بديــاً هامًــا، خاصــةً في حالــة 
وجــود مقاومــة للمضــادات الحيويــة التقليديــة. تســلط هــذه المقالــة الضــوء عــى دواء السلفاميثاكســازول في معالجــة الام 
الاســنان وذلــك بســبب المــادة الفعالــة الموجــودة في الــدواء والمتشــكلة في التركيــب الكيميائــي جعلــت لــه تأثــر كيميائــي 
طبــي في تحســن صحــة الاســنان ،. تقــدم هــذه المقالــة نظــرة عامــة عــى الخصائــص الدوائيــة والتطبيــق العلاجــي والنتائــج 

السريريــة، ممــا يدعــم اســتمرار أهميــة السلفاميثوكســازول في ممارســة طــب الأســنان الحديثــة.
ــة الأســنان، وظائــف  ــة، أدوي ــة: سلفاميثوكســازول، أمــراض الأســنان، المســتحضرات الصيدلاني الكلــات المفتاحي

ــة الســلفوناميدية. المضــادات الحيوي
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Introduction 
Sulfamethoxazole is a synthetic an-

timicrobial agent belonging to the sul-
fonamide class, its active constituents 
include a substituted benzene sulfon-
amide moiety namely N-(5-methyli-
soxazol-3-yl)-sulfanilamide (Figure.1) 
which interferes with the normal me-
tabolism of bacterium primarily by in-
hibiting the enzyme dihydropteroate 
synthase. The enzyme is essential for 
the steps that lead to the biosynthesis 
of dihydrofolic acid an intermediate in 
the formation of tetrahydrofolate, a key 
compound for the synthesis and replica-
tion of bacterial nucleotides. Sulfame-
thoxazole is often combined with tri-
methoprim to create co-trim oxazole, a 
synergistic antimicrobial regimen that 
interrupts two sequential steps in the 
process of folate metabolism. Combi-
nation application in the management 
of infections caused by susceptible 
Gram-positive and Gram-negative bac-
teria, especially those affecting the re-
spiratory tract, urinary tract, and infec-
tions in immunocompromised patients 
like Pneumocystis jirovecii pneumonia 
[1]. 

Physical, Chemical Properties of 
Sulfamethoxazole 

Sulfamethoxazole  presents as a 
white to off-white crystalline powder. 
with a relatively stable physical form 
under standard laboratory conditions(2). 
This appearance makes it easy to han-
dle and process during pharmaceuti-
cal manufacturing. Low solubility in 
water (~0.16 mg/mL at 25°C), a char-
acteristic of many sulfonamides.It is 
more soluble in organic solvents such 
as ethanol and methanol, indicating its 
lipophilic tendencies. The solubility in 
organic media is important for formu-
lation and absorption.This manuscript 
is designed as a narrative review.

Aim of the Study
This review aims to comprehensive-

ly explore the pharmacological and 
therapeutic properties, focusing on its 
contemporary relevance in dental med-
icine. the research underscores the crit-
ical role of sulfamethoxazole in com-
bating complex infections addressing 
the challenges of antimicrobial resis-
tance and adverse effects(1).
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Fig.1: Chemical structure of SMZ

Formulaions and Clinical Acces-
sibility 

sulfamethoxazole is available in 
different formulaions for diverse clin-
ical applications. These include oral 
tablets, oral suspensions, injectable 
preparations, and topical preparations. 
Common sulfa doses known for com-
bined sulfamethoxazole-trimethoprim 
combination are regular- strength (400 
mg/80 mg) and double-strength (800 
mg/160 mg) tablets.

The implication of local market data 
from Iraqi pharmacies (e.g., Baghdad) 
serves as a representative case study 
for clinical accessibility. and the fol-
lowing was obtained:

Oral tablets: Cotrimoxazole/TMP 
SMX 400 mg Sulfamethoxazole / 80 
mg trimethoprim (regular strength). 
800 mg Sulfamethoxazole / 160 mg 

trimethoprim (double strength). liquid 
suspensions for use in pediatric or geri-
atric patients containing 200 mg of sul-
famethoxazole and 40 mg of trimetho-
prim  per 5 ml (13) ,Low-dose therapy 
(150 mg/m2 of body surface area of 
trimethoprim and 750 mg/m2 of body 
surface area of sulfamethoxazole) has 
been shown in numerous studies to be 
beneficial in preventing P. carinii in-
fection. Additionally, giving severely 
neutropenic patients 800 mg of sulfa-
methoxazole and 160 mg of trimetho-
prim twice a day was found to signifi-
cantly protect against sepsis caused by 
Gram-negative bacteria.

By concentrating the availability 
of these specific concentrations in lo-
cal pharmaceutical sectors, the review 
bridges the gap between theoretical 
pharmacology and the practical appli-
cability in dental setting.

Methodology
Study desgin
This study is structured as a nar-

rative review.The primary objective 
was to synthesize current literature re-
garding the pathophysiology and and 
management the common oral disease 
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focusing on dental caries, periodontal 
disease, gingivitis, and related disease.
(5)

Search Strategy and Databases
A comprehensive literature was car-

ried out based on a number of peer-re-
viewed articles and academic texts the 
following databases and digital librar-
ies were consulted:

•	 Google Scholar,
•	  PubMed, 
•	 British Pharmacological Society,
•	  International Journal of Dentistry, 
•	 MDPI, and National Library of 

Medicine.
Search Parameters
Keywords: the search utilized the 

specific dental terms such as ental car-
ies, periodontal disease, gingivitis, and 
related disease.

Timeframe: 2020-2025 was select-
ed to ensure the inclusion of contem-
porary researches and the most recent 
clinical guidelines.

Inclusion and Exclusion Criteria
To maintain the quality and rele-

vance of the study, the following crite-
rias were used :

Inclusion Criteria: Full-text origi-
nal research articles, systemic reviews. 

Studies focusing on the etiology, pro-
gression, and pharmacological treat-
ment of the specified dental diseases.

Exclusion Criteria: Duplicate re-
cords across different databases , Arti-
cles where the full text was unavailable 
or inaccessible.

Results and discussion
 Trimethoprim-sulfamethoxazole
 (TMP/SMX) in  the treatment  of
acute maxillary sinusitis

Study objective: Trimethoprim-sul-
famethoxazole (TMP/SMX) is very ef-
fective for resolving the clinical and 
radiographical findings of acute max-
illary sinusitis by comparing 3-day and 
10-day TMP/SMX courses 

Sample Characteristics:clinical 
and radiographical findings of patients 
having acute maxillary sinusitis(12)

Key Findings: found equal clinical 
outcomes. On the 14th day, symptom 
resolution or improvement was re-
ported by 77% of patients in the 3-day 
group and by 76% in the 10-day group. 
Roentgenographic findings improved 
similarly for both groups (Figure.2).

The shorter course-the 3-day regi-
men-was found to demonstrate equal 
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efficacy with no statistically signifi-
cant difference in relapse or recurrence 
rates compared to the longer 10-day 
course(14). 

Fig. 2: Maxillary sinusitis

Relevance in Dentistry: TMP/
SMX would function similarly effec-
tive for shorter durations and be both 
cost effective and convenient for the 
management of acute maxillary sinus-
itis (3) . On the whole, TMP/SMX is a 
good drug for treating sinusitis, partic-
ularly in cases where shorter courses 
of antibiotic treatment are desirable or 
needed.

TMP/SMX in the Treatment of 
Facial Osteomyelitis 

Study Objective: To identify the 
first choice antibiotic protocols and 
common pathogens associated with fa-

cial osteomyelitis.
Sample Characteristics:cases in-

volving bone level infections of the 
midface and mandible.

Key Findings: Rifampin is the 
first-choice antibiotic for facial osteo-
myelitis, along with Sulfamethaxzol 
and Clindamycin (administered intra-
venously in the first 1-2 weeks). An-
aerobic bacteria and streptococci are 
the two main opportunistic pathogenic 
species. Staphylococci and enteric rods 
are the most specific bacteria that may 
be isolated from bone or blood in he-
matogenous osteomyelitis. (4)(11).

Relevance to Dentistry: TMP/
SMX is a gold-standard pharmacolog-
ical framework for managing the bone 
infections that followe the invasive 
dental procedures or trauma.

Antimicrobial Susceptibility in Pe-
ruvian patients with periodontal dis-
ease

Study Objective: In order to ascer-
tain the etiology and resistance proile 
of bacteria identified in a group of Pe-
ruvian patients with periodontal dis-
ease.

Sample Characteristics: a pilot 
study titled "Screening and Assess-
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ment of Antimicrobial Susceptibility 
of Periodontopathic Bacteria in Peru-
vian Patients with Periodontitis" (5) was 
used. Eight individuals with severe 
periodontitis had six samples of sub-
gingival plaque was taken.

Key Finding: An initial culture, 
PCR amplification, and DNA sequenc-
ing were used to identify the bacteria. 
They used the disk diffusion method to 
assess antibiotic susceptibility. Each of 
the eight patients had varying levels of 
oral microbiome diversity. Streptococ-
cus spp. (15/48, 31.3%) was the most 
commonly detected bacterial genus, 
followed by Rothia spp. (11/48, 22.9%), 
Actinomyces spp. (9/48, 18.8%), and 
Eikenella spp. (4/48, 8.3%). Rothia 
dentocariosa was the most prevalent 
species (8/48, 16.7%). The majority of 
the bacteria, including Eikenella corro-
dens and Granulicatella adiacens, were 
also resistant to the widely used anti-
biotics in dentistry, trimethoprim-sul-
famethoxazole (SXT) and clindamycin 
(CD).

Relevance to Dentistry: to prevent 
antibiotic resistance and enhance the 
treatment outcomes for patients with 
periodontal disease, specific targited 

antimicrobial therapy is needed.
Possible Adverse Effects on Oral 

Tissues
The StatPearls summary of tri-

methoprim-sulfamethoxazole is a use-
ful medication review that lists typical 
side effects(10):

General Oral Side Effects 
•	 Stomatitis 
•	 Glossitis painful or swollen tongue
•	 Xerostomia serious idiosyncratic 

reactions.(6) 

 Stevens - Johnson Syndrome
Clinical Presentation: A Case Re-

port on the Unusual Presentation of 
Stevens - Johnson Syndrome Induced 
by Trimethoprim-Sulfamethoxazole 
(2024) , a recent case report that de-
tails SJS with noticeable erosions of 
the oral mucosa following TMP-SMX; 
it includes clinical photos and a course, 
which are useful as direct evidence 
connecting TMP-SMX to severe oral 
lesions.(7) 

Diagnostic Significance: the ad-
ministration of trimethoprim-sulfa-
methoxazole may result in fixed drug 
eruption of the tongue.
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Fixed Drugs Eruption (FDE) of the 
Tongue

Study Objective: To detect the 
unusual localized reaction to sulfa-
methoxazole . Case Summary: After 
receiving trimethoprim-sulfamethox-
azole (SMX/TMP) for recurrent UTIs, 
a 21-year-old woman experienced 
a fixed drug eruption (FDE) on her 
tongue, according to a case report by 
Gleeson et al. (2020). The patient had 
vesicular lesions on the dorsal tongue 
and a severe pseudomembranous ulcer 
within 24 hours. figure(3), which re-
curred on multiple occasions after ex-
posure to the drug. Histopathological 
analysis confirmed an inflammatory re-
action consistent with FDE. Key Find-
ing: discontinuation of SMX/TMP led 
to complete healing, and the patient 
was advised to avoid sulfonamide anti-
biotics due to the risk of recurrence(16).

Clinical Significance: This report 
highlights that while oral FDE is rela-
tively rare, the dorsal tongue is a typ-
ical site, and SMX/TMP is among the 
most frequent antibiotic triggers. Oral 
lesions may mimic conditions such as 
aphthous ulcers, candidiasis, herpes 
simplex infection, or autoimmune blis-

tering diseases, which can complicate 
diagnosis. Recognition of sulfame-
thoxazole-induced oral mucosal reac-
tions is therefore clinically important 
in dentistry, as it prevents misdiagnosis 
and unnecessary treatments, while em-
phasizing the need for thorough drug 
history in patients presenting with un-
explained oral ulcers.(8)  

Figure  3.:On the left posterior dor-
sal part of the tongue, there is a large 
pseudomembranous ulcer accompa-
nied by several tiny vesicular lesions 
and a yellowish-white area.

Interpretation of Findings
The results of this review confirm 

the ongoing clinical significance of 
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sulfamethoxazole, especially when 
used in conjunction with trimethoprim.

Mechanism and Efficacy: in the 
treatment of dental infections. Its 
broad-spectrum effect against both 
Gram-positive and Gram-negative 
pathogens is based on the suppression 
of folate metabolism. This explains 
why it is beneficial for odontogenic 
infections, dental-related maxillary si-
nusitis(9)

Prophylaxis: SMX-TMP act as a 
vital preventative measure immuno-
compromised patients undergoing in-
vasive dental work . Shorter treatment 
courses have been shown to be success-
ful in treating acute maxillary sinusitis, 
which further supports their value as 
an affordable and practical choice and 
supports ongoing initiatives to limit 
needless antibiotic exposure. 

In osteomyelitis of the facial bones, 
the integration of sulfamethoxazole 
with clindamycin and rifampin re-
flects the need for combination therapy 
against mixed flora including Strepto-
coccus spp., anaerobes, Staphylococ-
cus aureus, and enteric rods. 

Stewardship and Resistance: the 
review of antimicrobial susceptibili-

ty in periodontitis cases highlights the 
complex microbial diversity within 
periodontal pockets and raises concern 
over increasing resistance to TMP/
SMX and other commonly prescribed 
antibiotics.These findings emphasize 
the necessity of tailored antimicrobial 
therapy guided by culture and sensi-
tivity testing, rather than empirical use 
alone(11).

The Adverse Oral Effects associ-
ated with sulfamethoxazole, though 
less frequent than systemic reactions, 
require particular attention in den-
tal practice. Reported manifestations 
range from stomatitis and glossitis to 
severe mucocutaneous reactions such 
as Stevens–Johnson syndrome. More-
over, the documented cases of fixed 
drug eruption involving the tongue il-
lustrate the potential for misdiagnosis, 
as lesions may mimic aphthous ulcers, 
candidiasis, or viral infections. Early 
recognition of drug-induced oral pa-
thology is therefore crucial to prevent 
unnecessary interventions and ensure 
prompt discontinuation of the offend-
ing agent.(14)

Limitations of the Available Evi-
dence: despite the available evidence 
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on the pharmacology, therapeutic uses, 
and adverse reactions of sulfamethox-
azole, there remains a notable gap in 
dentistry-specific research. Most of the 
current literature approaches the drug 
from a general medical or infectious 
disease perspective, with only scattered 
references to oral infections, periodon-
tal therapy, or maxillofacial conditions. 
Dedicated clinical trials in dental popu-
lations are scarce, and much of the evi-
dence used in dental practice is extrap-
olated from systemic infection studies. 
This absence of dentistry-focused inves-
tigations limits the ability to draw firm 
conclusions about optimal dosing regi-
mens, comparative efficacy with other 
dental antibiotics, and long-term safety 
within the context of oral health care. 
Future research tailored to dental appli-
cations would therefore be of consider-
able value in guiding clinicians toward 
more evidence-based use of sulfame-
thoxazole in dental practice. Collective-
ly, these observations underscore the 
dual nature of sulfamethoxazole in den-
tistry: while it remains a valuable anti-
microbial option, its clinical use must 
be balanced against emerging resistance 
patterns and the possibility of serious 

adverse effects. Rational prescribing, 
antimicrobial stewardship, and vigilant 
monitoring for oral manifestations of 
drug reactions represent essential com-
ponents of safe and effective practice.(15)

Conclusion
Clinical Applicability in Dentistry
Sulfamethoxazole still has therapeu-

tic value in dentistry, especially when 
combined with trimethoprim. It is used 
to treat odontogenic infections, dental 
sinusitis, and osteomyelitis. When first-
line antibiotics are no longer effective, 
it is a viable substitute due to its broad 
antimicrobial activity against both 
Gram-positive and Gram-negative or-
ganisms. However, the medication has 
several drawbacks. The need for cau-
tious clinical judgment is underscored 
by the growing number of reports of 
bacterial resistance, as well as unfavor-
able oral side effects like glossitis and 
stomatitis, as well as uncommon but 
serious reactions like Stevens-Johnson 
syndrome or fixed drug eruptions.

Princibles of Antimicrobial Stew-
ardship

For the dental practitioner, this bal-
ance underscores two priorities: the ra-
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tional selection of antimicrobials based 
on culture and sensitivity whenever 
possible, and vigilance for early signs 
of adverse oral manifestations. While 
sulfamethoxazole remains a relevant 
option within dental pharmacotherapy, 
its use must be guided by principles 
of antimicrobial stewardship, patient 
safety, and awareness of the drug’s po-
tential complications. Further dentist-
ry-specific studies are still required to 
clarify its optimal role and to establish 
stronger evidence-based guidelines for 
its safe and effective use in oral health 
care.

Risk-Benefit Considerations
The clinical decision to prescribe 

SMX involves an assessment of poten-
tial outcomes and the secondary risks:

Benefits: High bone penetration in 
osteomyelitis cases and a broad anti-
microbial reach that provides a “safe-
ty net” in complex or refractory infec-
tions.

Risks: Dentists must concern the 
benefit against the risk of severe mu-
cocutaneous reactions, such as Ste-
vens-Johnson syndrome or Fixed Drug 
Eruptions . Because these can manifest 
early in the oral cavity as glossitis or 

stomatitis, the dentist serves as the first 
line of defense in early diagnosis and 
drug discontinuation
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