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Abstract
Background Despite multiple antibiotics being available to manage dental infections (DI), there is lack of data comparing 
commonly prescribed antibiotics in India.
Objectives The aim of this study was to evaluate the real-world effectiveness and tolerability of cephalexin-clavulanic acid 
fixed-dose combination (cephalexin CV FDC) in contrast with amoxicillin-clavulanic acid (co-amoxiclav FDC) and cefuro-
xime among patients with dental infections (odontogenic) in India.
Methods This retrospective, multi-centric, observational, real-world electronic medical record (EMR)-based study was 
conducted between January 2022 and December 2022. The EMRs of 355 adults with DI receiving oral cephalexin CV, co-
amoxiclav, or cefuroxime were categorized into two distinct groups: Group I (Test Group) with patients prescribed cephalexin 
extended release 375/750 mg along with clavulanic acid 125 mg; and Group II (Comparator Group) with patients prescribed 
co-amoxiclav 625 mg (500 mg amoxicillin + 125 mg clavulanic acid) or cefuroxime (250 mg/500 mg).
Results Toothache was the most common complaint, reported by 95.5% of patients, followed by swelling (46.8%), tooth 
sensitivity (35.5%), pus discharge (33.0%), redness and halitosis (30.4% each). Dental caries was observed in 81.1% of 
patients. Clinical improvement, defined as improvement/partial resolution of infection-related clinical signs and symptoms 
(composite measure of pain, swelling, fever, requirement of additional antimicrobial therapy) as per dentists’ judgment, was 
recorded in 98.3% of patients with cephalexin CV, 96.8% of patients with co-amoxiclav, and 98.9% of patients treated with 
cefuroxime within 10 days. Time (days) to clinical improvement was numerically lesser among patients receiving cephalexin 
CV (4.6 ± 2.0) compared with cefuroxime (4.9 ± 2.1) and co-amoxiclav (5.0 ± 2.6). All treatments were well tolerated.
Conclusion Cephalexin CV was as effective as co-amoxiclav and cefuroxime, with faster clinical improvement and better 
resolution of certain symptoms.
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Key Points 

In a real-world, retrospective study, cephalexin CV dem-
onstrated comparable effectiveness to cefuroxime and 
co-amoxiclav in achieving clinical improvement among 
patients with dental infections.

A similar mean time to clinical improvement was 
observed in patients receiving cephalexin CV compared 
with cefuroxime and co-amoxiclav, indicating its poten-
tial for faster relief.

Cephalexin CV was more effective in reducing fever, 
redness, and bleeding gums compared with cefuroxime 
and in decreasing complications like trismus compared 
with co-amoxiclav.

All the antibiotics used in the study were well tolerated 
by patients without any major adverse effects, highlight-
ing their safety in dental infection management.

1 Introduction

Dental infections, or odontogenic infections, are the infec-
tions originating from teeth and their supporting structures, 
typically arising due to pulpal (advanced caries), periodon-
tal, or peri-coronal etiology [1]. The majority of dental 
infections are minor; however, they may progress to severe 
maxillofacial involvement, requiring hospitalization, and 
may develop life-threatening complications such as airway 
obstruction, necrotizing fasciitis, brain infection, mediasti-
nitis, or sepsis [2, 3]. Dental caries, a bacterial infection of 
the teeth, is one of the most prevalent diseases worldwide 
[4]. Deep dental caries cause symptoms such as sensitivity 
to hot and cold food items or dental pain, eventually leading 
to the destruction of periapical tissue, occasionally accom-
panied by pus formation, called as periapical abscess [5]. 
Periodontitis, another common cause of dental infections, 
presents as gingival recession, periodontal pocket formation, 
and/or tooth mobility. Patients with gingivitis and periodon-
titis often present with symptoms of halitosis, bleeding on 
brushing, gingival swelling, and pain [1, 5, 6].

Oral cavity infection has been found to have a signifi-
cant impact on overall human health. Studies have reported 
an association between dental infections and comorbidities 
such as cardiovascular diseases, type 2 diabetes mellitus, 
respiratory diseases, stroke, adverse pregnancy outcomes, 
osteoporosis, renal diseases, and gastrointestinal diseases. 
Consequently, these infections need to be treated promptly 
to reduce local symptoms and prevent them from spreading 
to distant sites [7, 8].

More than 700 species of bacteria live in the oral cav-
ity and are adapted to essentially distinct ecological niches. 
Some of the normal oral flora belong to families such as 
Enterococcus, Peptostreptococcus, Streptococcus, Staphy-
lococcus, Actinomyces, Corynebacterium, Eubacterium, 
Lactobacillus, Bacteroides, Campylobacter, Leptotrichia, 
Porphyromonas, Treponema, Fusobacterium, etc. [9]. The 
most common pathogens in the oral cavity of healthy people 
are Streptococcus, Granulicatella, and Veillonella, which 
cause dental infections like caries, periodontitis, endodontic 
infections, and tonsillitis. In addition to these there are other 
pathogens, like Staphylococcus and Candida, causing vari-
ous dental infections [10].

In an Indian study, Staphylococcus (40.3%) was the most 
commonly found microorganism causing dental infection, 
followed by Streptococcus (14.5%), Escherichia coli (8.1%), 
Klebsiella (9.7%), Acinetobacter (1.6%), and Enterococ-
cus (8.1%) [11]. Staphylococcus aureus can cause many 
infections, including oral diseases such as angular cheilitis, 
mucositis, periodontitis, and dentistry implant-related infec-
tions [12].

Antibiotics are generally used in dental procedures to 
treat odontogenic, non-odontogenic, local, and focal infec-
tions [13]. There is a lack of up-to-date comprehensive 
standard treatment guidelines for dental infections in India, 
and various antibiotics such as amoxicillin, clindamycin, 
azithromycin, cephalexin, clarithromycin, doxycycline, 
spiramycin, erythromycin, ciprofloxacin, cefadroxil, mino-
cycline, and cefuroxime are being used in dental practice for 
treating dental infections [13–16].

Cephalosporins are broad-spectrum antibiotics used to 
manage a wide range of bacterial infections and, hence, are 
commonly prescribed in dental practice [15]. Cephalexin 
and cefazolin (first-generation cephalosporins) and cefuro-
xime (second-generation cephalosporin) are among the 
most prescribed cephalosporins in dental practice [13, 16]. 
Besides the gram-negative bacteria that are covered by 
first-generation cephalosporins, second-generation cepha-
losporins are also effective against H. influenzae, Enterobac-
ter aerogenes, Neisseria species, and Serratia marcescens 
[16, 17]. Amoxicillin is another antibiotic reported to be 
preferred by dentists to control odontogenic infections [13]. 
These drugs are usually prescribed in combination with 
clavulanic acid, which inhibits the beta lactamase enzyme 
and enhances the antibacterial effect of antibiotics [18, 19]. 
Metronidazole is often added along with broad-spectrum 
antibiotics for the management of anaerobic infections [20].

Although there are multiple antibiotics available to man-
age dental infections, co-amoxiclav and cephalosporins like 
cephalexin CV and cefuroxime are the most commonly used. 
However, there is a lack of relevant clinical studies in the 
Indian context to draw comparison between these drugs in 
the context of their real-world effectiveness and tolerability. 
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Hence, this study was planned to evaluate the real-world 
effectiveness and tolerability of cephalexin-clavulanic acid 
fixed-dose combination (cephalexin CV FDC) compared 
with amoxicillin-clavulanic acid (co-amoxiclav FDC) and 
cefuroxime in patients with dental infections (odontogenic) 
in India.

2  Methods

This was a retrospective, multi-centric, observational 
study conducted in patients aged 18 years or above with 
dental infections to assess effectiveness and tolerability of 
cephalexin CV FDC, cefuroxime, and co-amoxiclav FDC. 
Patients from ten dental clinics across eight cities (Mumbai, 
Kolkata, Delhi, Ajmer, Nagpur, Asansol, Pune, and Bengal-
uru) in India who were prescribed any of the study antibiot-
ics for a period between January 2022 and December 2022 
and had complete electronic medical records (EMRs) were 
selected. Patients with severe infections requiring parenteral 
antibiotics, and those with allergy/contraindication to the 
study medication were excluded from the study. The records 
of 355 patients included in the study were divided into the 
following two groups:

Group I (Test): Patients diagnosed with dental infec-
tion who received an FDC of cephalexin extended release 

375/750 mg and clavulanic acid 125 mg orally as directed 
by the treating dentist.

Group II (Comparator): Patients diagnosed with dental 
infection who received an FDC of co-amoxiclav 625 mg 
(500 mg + 125 mg), or cefuroxime (250 mg/500 mg) orally 
as directed by the treating dentist.

The reported clinical efficacy of cephalosporins was 
observed to be between 81.0% and 93.0%. Three hundred 
and forty-six subjects were required to demonstrate non-
inferiority between the two groups (test and comparator- 
[cefuroxime + co-amoxiclav]) considering 10% non-infe-
riority margin, 80% power and two-sided α error of 0.05.

The study was approved by the Royal Pune Independent 
Ethics Committee (RPIEC), located in Pune, India (Ethics 
committee registration number: ECR/45/Indt/MH/2013/
RR-19, Ethics Approval Number: RPIEC090223; dated 7th 
Feb 2023).

Overall, data extracted from the EMRs was used for 
statistical analysis. Categorical variables were expressed 
as count and percentages and Chi-square (or Fisher exact 
test as appropriate) was used to detect differences between 
treatment groups. Continuous variables were represented as 
mean ± SD; paired T-test was used for within-group analysis 
and analysis of variance (ANOVA) was used for between-
group analysis. Statistical significance was considered at 
p < 0.05.

Fig. 1  Eligible patients’ disposition at baseline, follow-up 1 and follow-up 2. CV clavulanic acid, co-amoxiclav amoxicillin–clavulanic acid, n 
number of patients
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Table 1  Demographic 
characteristics, symptoms, 
definitive diagnosis, and 
complications at baseline

BD bis in die (twice a day), Co-amoxiclav amoxicillin-clavulanic acid, CV clavulanic acid, mg milligrams, 
n number of patients, N total patients, OD omne in die (once daily), SD standard deviation, TDS ter die 
sumendum (three times a day)

Parameters Total
(N = 355)

Group I Group II

Cephalexin CV
(n = 174)

Cefuroxime
(n = 87)

Co-amoxiclav
(n = 94)

Age, years
 Mean ± SD 39.1 ± 14.5 39.6 ± 15.3 39.6 ± 13.6 37.7 ± 13.6
 Median (range) 37 (18–83) 38 (18–82) 37 (18–71) 35 (18–83)

Gender; n (%)
 Female 178 (50.1) 88 (50.6) 37 (42.5) 53 (56.4)
 Male 177 (49.9) 86 (49.4) 50 (57.5) 41 (43.6)

Chief complaints, n (%)
 Tooth pain 339 (95.5) 164 (94.3) 85 (97.7) 90 (95.7)
 Swelling 166 (46.8) 85 (48.9) 51 (58.6) 30 (31.9)
 Tooth sensitivity 126 (35.5) 55 (31.6) 35 (40.2) 36 (38.3)
 Pus discharge 117 (33.0) 61 (35.1) 45 (51.7) 11 (11.7)
 Redness 108 (30.4) 58 (33.3) 42 (48.3) 8 (8.5)
 Halitosis 108 (30.4) 49 (28.2) 46 (52.9) 13 (13.8)
 Periodontal pocket 98 (27.6) 49 (28.2) 39 (44.8) 10 (10.6)
 Bleeding gums 84 (23.7) 40 (23.0) 35 (40.2) 9 (9.6)
 Fever 71 (20.0) 32 (18.4) 35 (40.2) 4 (4.3)
 Trismus 44 (12.4) 19 (10.9) 15 (17.2) 10 (10.6)

Definitive diagnosis, n (%)
 Dental caries 288 (81.1) 141 (81.0) 68 (78.2) 79 (84.0)
 Periapical infection 200 (56.3) 96 (55.2) 68 (78.2) 36 (38.3)
 Gingivitis 92 (25.9) 44 (25.3) 31 (35.6) 17 (18.1)
 Pericoronitis 59 (16.6) 27 (15.5) 13 (14.9) 19 (20.2)
 Periodontitis 48 (13.5) 25 (14.4) 19 (21.8) 4 (4.3)
 Others 21 (5.9) 10 (5.8) 9 (10.3) 2 (2.1)

Complications, n (%)
 Abscess 135 (38.0) 68 (39.1) 58 (66.7) 9 (9.6)
 Pericoronitis 56 (15.8) 26 (14.9) 14 (16.1) 16 (17.0)
 Trismus 44 (12.4) 19 (10.9) 15 (17.2) 10 (10.6)
 Dry socket 4 (1.1) 2 (1.2) 0 (0.0) 2 (2.1)
 Re-suturing 2 (0.6) 1 (0.6) 0 (0.0) 1 (1.1)

Dose, mg; n (%)
 250 0 (0.0) 3 (3.5) 0 (0.0)
 375 32 (18.4) 0 (0.0) 0 (0.0)
 500 0 (0.0) 84 (96.6) 0 (0.0)
 625 0 (0.0) 0 (0.0) 94 (100.0)
 750 142 (81.6) 0 (0.0) 0 (0.0)

Frequency
 OD 0 (0.0) 0 (0.0) 0 (0.0)
 BD 158 (90.8) 87 (100.0) 63 (67.0)
 TDS 16 (9.2) 0 (0.0) 31 (33.0)

Duration, days
 Mean ± SD 4.7 ± 1.5 4.7 ± 1.1 4.8 ± 1.3
 Median 5 5 5
 Range 1–13 3–7 3–10
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3  Results

After screening, EMRs of 355 out of 385 patients were 
found to be complete and hence were included in the study 
(Fig. 1). The duration from baseline to follow-up 1 was 
1–20 days and from follow up 1 to follow up 2 was 3–7 days.

Mean age of the patients was 39.1 ± 14.5 years, with 
almost equal distribution of males (49.9%) and females 
(50.1%). Tooth pain was the most common complaint at 
baseline, reported by 95.5% of patients (94.3%, 97.7%, and 
95.7% in cephalexin CV, cefuroxime, and co-amoxiclav 
groups, respectively), followed by swelling (46.8%), tooth 
sensitivity (35.5%), pus discharge (33.0%), redness and hali-
tosis (30.4% each), periodontal pockets (27.6%), bleeding 
gums (23.7%), fever (20.0%), and trismus (12.4%) (Table 1).

Dental caries was the most common cause of infec-
tion, reported in 81.1% patients (81.0%, 78.2%, and 84.0% 
in cephalexin CV, cefuroxime, and co-amoxiclav groups, 
respectively), followed by periapical infection (56.3%), 
gingivitis (25.9%), pericoronitis (16.6%), and periodontitis 
(13.5%) (Table 1).

Abscess was the most common complication seen in 
38.0% patients (39.1%, 66.7%, 9.6% in cephalexin CV, 
cefuroxime, and co-amoxiclav groups, respectively) fol-
lowed by pericoronitis (15.8%), trismus (12.4%), dry socket 
(1.1%), and re-suturing and gaping (0.6% each) (Table 1). At 
baseline, cephalexin CV was prescribed to 81.6% of patients 
at a dosage of 750/125 mg, with 90.8% being administered 
twice daily for a mean duration of 5 days. In the cefuroxime 
group, most patients were prescribed cefuroxime 500 mg 
(96.6%) twice daily for a mean duration of 5 days. All 

patients in the co-amoxiclav group were prescribed a dos-
age of 625 mg twice (67.0%) or thrice (33.0%) daily, for a 
mean duration of 5 days. A similar prescription pattern was 
observed at follow-up visits 1 and 2 across all the antibiotic 
groups (Table 1).

3.1  Overall Clinical Improvement

Overall clinical improvement (defined as improvement or 
partial resolution of infection-related clinical signs and 
symptoms [a composite measure of pain, swelling, fever, and 
requirement of additional antimicrobial therapy] as per the 
dentist’s judgment) within 10 days of the treatment period, 
was seen in similar proportions of patients in cephalexin 
CV (98.3%), co-amoxiclav (96.8%), and cefuroxime groups 
(98.9%). These differences were not statistically significant. 
A similar trend was observed within 5 and 7 days of treat-
ment (Fig. 2).

3.2  Improvement in Pain, Swelling, and Fever

Patients in all antibiotic groups showed a significant 
improvement in pain at follow-up visit 1 compared with 
baseline (p < 0.001). At follow-up 1, the percentage of 
patients with pain was numerically lower in the cephalexin 
CV group (8.6%) than in cefuroxime (14.9%) and co-amoxi-
clav (11.7%) groups at follow-up visit 1; however, the results 
were not statistically significant (p = 0.179 and p = 0.551, 
respectively, for cephalexin CV in comparison with cefuro-
xime and co-amoxiclav at follow-up 1) (Fig. 3a).

Fig. 2  Overall clinical improve-
ment in patients within 10 days, 
7 days, and 5 days among 
cephalexin CV, cefuroxime, 
and co-amoxiclav groups. 
* p = 1.000 for cephalexin CV 
in comparison with cefuro-
xime within 5, 7 and 10 days 
of treatment; $ p = 0.426 in 
comparison with co-amoxiclav 
within 10 days of treatment; 
# p = 0.446 in comparison with 
co-amoxiclav within 7 days 
of treatment; ^ p = 0.123 in 
comparison with co-amoxiclav 
within 5 days of treatment. CV 
clavulanic acid, co-amoxiclav 
amoxicillin–clavulanic acid, n 
number of patients
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Fig. 3  a Presence of pain at baseline, follow-up 1 and 2 visits among 
cephalexin CV, cefuroxime, and co-amoxiclav groups. *  p  <  0.001 
for cephalexin CV, cefuroxime, and co-amoxiclav at follow-up 1 
from baseline in respective antibiotic groups; $  p  =  1.000 at base-
line for cephalexin CV in comparison with cefuroxime; # p < 0.001 
at baseline for cephalexin CV in comparison with co-amoxiclav; 
@  p  =  0.179 at follow-up 1 for cephalexin CV in comparison with 
cefuroxime, %  p  =  0.551 at follow-up 1 for cephalexin CV in com-
parison with co-amoxiclav. CV clavulanic acid, co-amoxiclav amoxi-
cillin–clavulanic acid, n number of patients. b Presence of swelling at 
baseline, follow-up 1 and 2 visits among cephalexin CV, cefuroxime, 
and co-amoxiclav groups. * p < 0.001 for cephalexin CV, cefuroxime, 
and co-amoxiclav at follow-up 1 from baseline in respective antibi-
otic groups; $ p = 0.148 at baseline for cephalexin CV in comparison 
with cefuroxime; # p = 0.022 at baseline for cephalexin CV in com-
parison with co-amoxiclav; @ p = 0.131 at follow-up 1 for cephalexin 
CV in comparison with cefuroxime; % p = 0.196 at follow-up 1 for 
cephalexin CV in comparison with co-amoxiclav; **  p  =  1.000 at 
follow-up 2 for cephalexin CV in comparison with co-amoxiclav. CV 
clavulanic acid, co-amoxiclav amoxicillin–clavulanic acid, n number 
of patients. c Presence of fever at baseline, follow-up 1 and 2 vis-
its among cephalexin CV, cefuroxime, and co-amoxiclav groups. * 
p  <  0.001 for cephalexin CV and cefuroxime from baseline to fol-
low-up 1 in respective antibiotic groups; ^ p = 0.081 for co-amoxi-
clav from baseline to follow-up 1; $ p < 0.001 for cephalexin CV in 
comparison with cefuroxime at baseline; # p < 0.001 for cephalexin 
CV in comparison with co-amoxiclav at baseline, @  p  =  0.045 for 
cephalexin CV in comparison with cefuroxime at follow-up 1. CV 
clavulanic acid, co-amoxiclav amoxicillin–clavulanic acid, n number 
of patients

◂

Similarly, a significant improvement in swelling was 
observed in all antibiotic groups (p < 0.001) at follow-up 
visit 1 compared with baseline. At follow-up 1, there was 
no significant difference among groups in the proportion 
of patients with swelling (p = 0.131 and p = 0.196, for 
cephalexin CV in comparison with cefuroxime and co-
amoxiclav, respectively) (Fig. 3b).

Patients with fever were significantly reduced at follow-
up 1 in cephalexin CV and cefuroxime groups (p < 0.001 
for both in comparison with baseline). In the cephalexin 
CV group, no patients had fever at follow-up 1, and there 
was a significant difference in comparison with cefuroxime 
(p = 0.045 for cephalexin CV in comparison with cefuro-
xime at follow-up 1) (Fig. 3c).

3.3  Improvement in Redness, Bleeding Gums, 
Bleeding on Probing, Halitosis, Pus Discharge

At baseline, 27.6%, 35.6%, and 36.2% of patients reported 
a moderate level of pain and 29.3%, 29.9%, and 23.4% of 
patients reported slight swelling in cephalexin CV, cefuro-
xime, and co-amoxiclav groups, respectively. At baseline, 
pus discharge was reported in 34.5%, 51.7%, and 12.8% of 
patients, bleeding on probing in 32.2%, 57.5%, and 9.6% 
of patients, and halitosis in 28.7%, 52.9%, and 12.8% of 
patients in cephalexin CV, cefuroxime, and co-amoxiclav 
groups, respectively (Table 2).

At follow-up visit 1, redness was resolved significantly 
compared with baseline in all patients receiving cephalexin 
CV (p < 0.001 in comparison with baseline). While compar-
ing cephalexin CV with cefuroxime, a significant improve-
ment was observed in redness (p < 0.001) and bleeding 
gums (p = 0.004) in the cephalexin CV group (Table 2).

For symptoms such as bleeding on probing, halitosis, and 
pus discharge, a numerically higher proportion of patients 
showed improvement in the cephalexin CV group as com-
pared with the cefuroxime group and similar improvement 
in the co-amoxiclav group; however, the differences amongst 
the groups were not statistically significant (p  >  0.05) 
(Table 2).

3.4  Effect on Complications

A majority of patients across treatment groups showed a sta-
tistically significant improvement at the first follow-up visit 
compared with baseline for complications such as abscess, 
pericoronitis, and trismus (p < 0.05 compared with base-
line). Further, 94.7% of patients receiving cephalexin CV 
demonstrated significant resolution of trismus (p < 0.001) 
compared with the co-amoxiclav group (20.0%) (Table 3).

3.5  Time to Clinical Improvement

Mean time to clinical improvement was similar among 
patients receiving cephalexin CV (4.6 ± 2.0 days) com-
pared with patients receiving cefuroxime (4.9 ± 2.1 days) 
and patients receiving co-amoxiclav (5.0  ± 2.6  days) 
(p = 0.071 for cephalexin CV vs cefuroxime and p = 0.484 
for cephalexin CV vs co-amoxiclav at follow-up 1) (Fig. 4).

3.6  Analgesic Usage in Patients

The proportion of patients taking first analgesic during 
the study period in the cephalexin CV group (96.0%) was 
numerically lesser compared with the co-amoxiclav group 
(98.9%) but higher in comparison with the cefuroxime group 
(85.1%) (Fig. 5). The overall duration of first analgesic use 
was numerically lesser among patients in the cephalexin 
CV group (5.8 ± 2.5 days) than in the cefuroxime (6.0 ± 
2.7 days) and co-amoxiclav (6.1 ± 2.5 days) groups. Fur-
ther, the proportion of patients taking a second analgesic 
in the cephalexin CV and cefuroxime groups was 8.0% 
whereas in the co-amoxiclav group it was 6.0%. The overall 
duration of second analgesic use was numerically shorter 
among patients in the cephalexin CV group (4.8 ± 0.5 days) 
compared with the cefuroxime group (5.0 ± 0.0 days), and 
similar to the co-amoxiclav (4.8 ± 2.2 days) group (Table 4).
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3.7  Safety Outcomes

Overall, adverse events reported by patients during the 
treatment period included diarrhea in 14/355 (3.9%), altera-
tion of taste, hyperacidity, and nausea in 2/355 (0.5%), and 
skin rashes in 1/355 (0.3%) patients. There were no serious 
adverse events reported during the study period.

Among 14 patients reporting diarrhea, 3/174 (1.7%) 
patients were receiving cephalexin CV, 1/87 (1.2%) cefuro-
xime, and 10/94 (10.6%) co-amoxiclav. The majority of 
patients reported mild severity diarrhea (2 [66.7%] in 
cephalexin CV, 1 [100.0%] in cefuroxime, and 3 [30.0%] in 
the co-amoxiclav group). Moderate severity was reported 
only in the co-amoxiclav group (6 [60.0%]) (Table 5).

4  Discussion

According to the 2022 World Health Organization (WHO) 
global oral health report, over 3.5 billion people worldwide 
are estimated to be affected by oral diseases, with middle-
income nations accounting for three out of every four of 
these cases [21]. Dental caries and periodontal diseases 
are historically known as the top oral health burden in 
both developing and developed nations, affecting around 
20.0%–50.0% of the population globally [22]. In general, 
dental infections account for 60.0% of all consultation visits 
to the dentist [23, 24].

Antibiotics are often prescribed in dental practice for the 
management of dental infections as well as for prophylaxis 
against systemic infections [7]. There are multiple antibi-
otic alternatives available to manage dental infections; with 

co-amoxiclav and cephalosporins being the among the most 
prescribed antibiotics. This retrospective, multi-centric, 
observational study was conducted to provide real-world evi-
dence for the effectiveness and tolerability of cephalexin CV 
as compared with co-amoxiclav and cefuroxime in patients 
with dental infections (odontogenic) in India.

In the current study, the average age of patients report-
ing dental infections was about 39 years, similar to multiple 
studies reporting dental infections and their severity increas-
ing with patients’ age [25–27]. Additionally, this study indi-
cated an equal distribution of both genders (49.9% male and 
50.1% female); comparable to the study by Hunt et al. [28], 
where both genders were equally affected by odontogenic 
infections.

Untreated dental caries in permanent teeth is the most 
common health condition according to the Global Burden 
of Disease 2019, and the pooled prevalence of dental caries 
in India was reported to be 54.2% [29]. The most common 
cause of dental infections in the current study was also found 
to be dental caries (81.1%); similar findings were observed 
by Shakya et al. in 100 patients with odontogenic infections, 
with caries (65.0%) as the most common cause of dental 
infection [30]. A persistent high intake of free sugars, inad-
equate exposure to fluoride, plaque, and a lack of dental 
hygiene are a few aspects behind dental caries, which cause 
dental infection [31].

In the present study, tooth pain was the most common 
complaint reported by 95.5% of patients, followed by swell-
ing, which was consistent with other studies across various 
regions [32–34]. Abscess was the most reported compli-
cation in this study. In a recently conducted retrospective 
cross-sectional study in India by Labh et al., abscess was 
reported as the third most common dental crisis [35]. 

Fig. 4  Mean time to clinical 
improvement across all the 
antibiotic groups. * p = 0.071 
in comparison with cefuroxime 
at follow-up 1; ^ p = 0.484 in 
comparison with co-amoxiclav 
at follow-up 1. CV clavulanic 
acid, co-amoxiclav amoxicil-
lin–clavulanic acid, n number 
of patients
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Abscesses typically arise secondary to dental caries, trauma, 
or failed dental root canal treatment, and if untreated, they 
can cause severe pain and risk of spreading to deep neck 
space or intracranial sinuses.

Detecting, treating, and educating patients about dental 
infections will provide symptomatic relief, help eradicate 
infections, and prevent complications [3, 5, 36]. Antibi-
otics are indicated in dental practice when there are evi-
dent signs of systemic infection and/or when the infection 

progresses rapidly [37]. Various dose regimens are used 
for the amoxicillin-CV combination, ranging from 625 mg 
thrice daily to 1–2 g twice daily [38, 39]. For the dose regi-
men of cephalexin, the current American Dental Associa-
tion (ADA) recommendation in acute dental infections is 
500 mg, four times a day for 3–7 days [40]. Sustained release 
(SR) preparations have the advantage of a reduced frequency 
of doses as compared with the normal preparations [41]. In 
the present study, dose and duration of the antibiotics pre-
scribed were as per the recommended clinical guidelines.

In the current study, it was observed that within 10 days 
of the treatment period, clinical improvement was noted in 
all antibiotic groups. In accordance with the current study 
findings, Matijević et al. showed that the signs and symp-
toms of infection last on average for almost the same time in 
amoxicillin and cephalexin groups, however, the antibiotic 
susceptibility of isolated bacteria to cefalexin was higher 
than that of amoxicillin (89.2% and 76.6%, respectively) 
[42]. Hence, clinical improvement in dental infections can be 
achieved with the optimum dose and duration of treatment.

Further, the current study reported 96.0% of patients tak-
ing analgesics during the study period in the cephalexin CV 
group, 85.0% in the cefuroxime group, and 98.9% in the 
co-amoxiclav group. Comparable findings were observed 
by Buttar et al., whereby the proportion of patients taking 
analgesics along with antibiotics was 95.0% [43]. In a survey 
by Maslamani et al., amoxicillin was recommended in com-
bination with analgesics (most commonly diclofenac and 
ibuprofen) to 41.0% of patients for acute pain relief [44]. 
Analgesics and antibiotics are often prescribed as adjuncts 
or as definitive treatments for common dental diseases and 
are useful and cost effective when prescribed appropriately 

Fig. 5  Proportion of patients 
requiring additional analgesic/
NSAID. CV clavulanic acid, 
co-amoxiclav amoxicillin–
clavulanic acid, n number of 
patients, NSAID nonsteroidal 
anti-inflammatory drug

Table 4  Patients requiring the addition of analgesic/NSAID

CV clavulanic acid, co-amoxiclav amoxicillin–clavulanic acid, n 
number of patients, NSAID nonsteroidal anti-inflammatory drug, SD 
standard deviation

Parameters Group I Group II

Cephalexin CV
n = 174

Cefuroxime
n = 87

Co-amoxiclav
n = 94

Proportion of 
patients using 
first analgesic

167 (95.9%) 74 (85.1%) 93 (98.9%)

Duration of (first) analgesic/NSAID use; days
Mean ± SD 5.8 ± 2.5 6.0 ± 2.7 6.1 ± 2.5
Median (range) 5 (2–19) 5 (2–16) 5 (3–16)
Proportion of 

patients using 
second anal-
gesic

14 (8.1%) 7 (8.1%) 6 (6.4%)

Duration of (second) analgesic/NSAID use; days
Mean ± SD 4.8 ± 0.5 5.0. ± 0.0 4.8 ± 2.2
Median (range) 5 (3–5) 5 (5–5) 4 (3–8)
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Table 5  Adverse events Adverse events Total
(N = 355)

Group I Group II

Cephalexin CV
(n = 174)

Cefuroxime
(n = 87)

Co-amoxiclav
(n = 94)

Alteration of taste
 Number of patients (%) 2 (0.6) 0 (0.0) 1 (1.2) 1 (1.5)
 Duration
  Mean ± SD 4.5 ± 0.7 4.0 ± 0.0 5.0 ± 0.0
  Median 5 4 5
  Range 4–5 4–4 5–5
  Ongoing; n (%) 2 (100.0) 0 (0.0) 1 (100.0) 1 (100.0)

 Severity; n (%)
  Mild 1 (50.0) 0 (0.0) 1 (100.0) 0 (0.0)
  Moderate 1 (50.0) 0 (0.0) 0 (0.0) 1 (100.0)
  Severe 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Diarrhea
 Number of patients (%) 14 (3.9) 3 (1.7) 1 (1.2) 10 (10.6)
 Duration
  Mean ± SD 5.5 ± 1.9 5.0 ± 1.7 7.0 ± 0.0 5.6 ± 2.1
  Median 5 4 7 5
  Range 3–9 4–7 7–7 3–9
  Ongoing; n (%) 4 (28.6) 0 (0.0) 0 (0.0) 4 (40.0)

 Severity; n (%)
  Mild 6 (42.8) 2 (66.7) 1 (100.0) 3 (30.0)
  Moderate 6 (42.8) 0 (0.0) 0 (0.0) 6 (60.0)
  Severe 2 (14.3) 1 (33.3) 0 (0.0) 1 (10.0)

Hyperacidity
 Number of patients (%) 2 (0.5) 2 (1.2) 0 (0.0) 0 (0.0)
 Duration
  Mean ± SD 3.0 ± 1.4 3.0 ± 1.4
  Median 3 3
  Range 2–4 2–4
  Ongoing; n (%) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

 Severity; n (%)
  Mild 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
  Moderate 1 (50.0) 1 (50.0) 0 (0.0) 0 (0.0)
  Severe 1 (50.0) 1 (50.0) 0 (0.0) 0 (0.0)

Nausea
 Number of patients (%) 2 (0.5) 2 (1.2) 0 (0.0) 0 (0.0)
 Duration
  Mean ± SD 2.5 ± 0.7 2.5 ± 0.7
  Median 3 3
  Range 2–3 2–3
  Ongoing; n (%) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

 Severity; n (%)
  Mild 2 (100.0) 2 (100.0) 0 (0.0) 0 (0.0)
  Moderate 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
  Severe 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Skin rashes
 Number of patients (%) 1 (0.3) 1 (0.6) 0 (0.0) 0 (0.0)
 Duration
  Mean ± SD 3.0 ± 0.0 3.0 ± 0.0
  Median 3 3
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[45]. The most common reason for adding analgesics to anti-
biotics is usually sustained pain or fever, comparable to this 
study. The overall duration of first analgesic use was numeri-
cally shorter among patients in the cephalexin CV group, 
which could be attributed to a better symptom resolution as 
compared with other groups.

In the present study, adverse events were captured in only 
0.6% of the study population during the study period, which 
included alteration of taste, diarrhea, hyperacidity, nausea, 
and skin rashes. Similar side effects were observed in the 
studies by Sasaki et al. and Horii et al., in which gastroin-
testinal symptoms, diarrhea, rash, and itching was seen in 
0.8%–1.0% patients [41, 46].

Previous studies have demonstrated cephalosporins 
to have better antimicrobial activity as compared with 
other antibiotics [47, 48]. However, there is a paucity of 
literature evaluating the usage and dose regimen of the 
cephalexin–clavulanic acid combination in dental infections. 
These study results provide evidence that a 125–750 mg 
dose of SR cephalexin CV, when taken twice daily for a 
period of 5 days, provides a sufficient clinical improvement 
in symptoms of dental infections.

The study had some limitations. As this retrospective 
EMR study represents real-world data, baseline values for 
signs and symptoms were not matching for all the groups. 
Treatment with cephalexin CV was significantly better in 
terms of improvement in certain baseline signs and symp-
toms like fever, redness, and bleeding gums in comparison 
with cefuroxime, and resolution of trismus as a baseline 
complication in comparison with co-amoxiclav. However, 
baseline data for these signs and symptoms and for trismus 
did not match as this was retrospective data from EMRs. 
The data from EMRs was not recorded systematically under 
strictly controlled conditions but represents real-world in-
clinic scenarios. Additionally, EMR data lacks comprehen-
sive information on patient history, treatments and adverse 
effects, and patient adherence to medication. The findings 
of our research predominantly center around odontogenic 
dental infections and are not applicable to other dental 

infections. In retrospective studies, the absence of randomi-
zation and a control group can introduce selection bias. A 
randomized controlled trial could be considered to give more 
insights on the comparative efficacy of antibiotics.

5  Conclusions

Dental infections commonly present with symptoms of pain, 
fever, and swelling. Antibiotic therapy is crucial to control 
dental infections. In this real-world, retrospective EMR 
study, cephalexin CV was as effective as cefuroxime and 
co-amoxiclav in providing clinical improvement. Mean time 
to clinical improvement was nearly similar among patients 
receiving cephalexin CV compared with cefuroxime and 
co-amoxiclav. Cephalexin CV was significantly better in 
comparison with cefuroxime in reducing fever, redness, and 
bleeding gums. Cephalexin CV was also significantly bet-
ter in comparison with co-amoxiclav in resolving trismus, 
which was one of the complications. All the antibiotics were 
well tolerated without any major adverse effects.
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