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Abstract:  
Introduction: antibiotic-resistance is considered one of the main public health problems. The leading cause for 
antimicrobial resistance is the unsuitable usage of antimicrobials. 

Methodology: The methodology includes searching PubMed, using the key word (topical antibiotic) AND 

(resistance) , the search was limited to include only clinical trials during the last 10 years . 

Results: Many infections don’t need using antimicrobials systemically and can be treated with a topical 

antimicrobial. Topical antibiotics has some side effects and probable resistance has developed against it. As a 

result, the researchers start searching for new topical antimicrobials to decrease the bacterial resistance. 

Conclusion: 
Bacterial resistance lead to many negative outcomes, this resistance can occur by using systemic or topical 

antibiotics, so it is important to use antibiotics only when needed and the patients should follow the 

recommendations that were given by the health care providers. It is important to increase the awareness about 

the bacterial resistance.  
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BACKGROUND: 
Antibiotic-resistance is considered one of the main 

public health problems. At least 2 million 

individuals are infected with antibiotic-resistant 

germs in the united states yearly. Bacterial resistance 

results in decreasing the efficacy of antimicrobials, 

rising the hospital stays, rising doctor visits, and 

increasing the cost of the treatment. (1) The leading 
cause for decreasing the usefulness of antimicrobials 

due to antimicrobial resistance is the unsuitable 

usage of antimicrobials. (2) 

 

METHODOLOGY: 
The review methodology includes searching 

PubMed, (3) using the key word (topical antibiotic) 

AND (resistance) , the search was limited to 

include clinical trials during the last 10 years 

excluding other types of study and excluded the 

studies on animals. 

 

RESULTS: 

Many infections don’t need using antimicrobials 

systemically and can be  treated with a topical 

antimicrobial , such as the usage of mupirocin  in the 

management of Impetigo. (4) and for the eradication 

of nasal meticillin-resistant Staphylococcus 

aureus  but the resistance for this topical drug has 

been reported. (5) As a result, topical antibiotics 

should not be used alone for long-lasting therapy to 

avoid multi-resistance. (6) 

 
The researchers start searching for new 

antimicrobials used topically to decrease the 

bacterial resistance such as the usage of  Staphefekt  

in the management of Atopic dermatitis . Totté, J  et 

al reported that there is lack of resistance for  

Staphefekt or other endolysins. (7) Moreover, The 

prolonged use of topical antibiotics rises the 

antibiotic resistance, for example the prolonged use 

of  fusidic acid in patients with atopic dermatitis 

repeatedly developed  a fusidic acid-resistant clone 

of S. aureus as reported by Thum, D et al. (8)  

 

Many other studies were focused on the 

management of acne vulgaris, one study stated that 

there should be an alternative effective treatment 

with good safety profile due to increased bacterial 

resistance to topical antibiotics such as Silver 
nanoparticle gel. (9) another study suggested the 

usage of topical dapsone 5% gel for long-term acne 

maintenance therapy because it can be used 

efficiently without the possibility of emerging 

antibiotic resistance. (10) 

Irolomoni, G reported that Fusidic acid is very active 

against Gram‐positive bacteria and the resistance 

rates to fusidic acid are steadily low. (11) 

The first line for the treatment of all forms of 

leishmaniasis is meglumine antimoniate which is 

also used topically. Unfortunately, this medication 

has some severe side effects and probable resistance 

has developed against it.  (12) 

There are many others topical antibiotics available 

such as furasol that is used as a therapy for  sore 

throat gargle solution , its use did not lead to 

bacterial resistance. ( 13) another example is 

tyrothricin 0.1% that is used to treat acne . 

Tyrothricin  is less effective than other medications 

but still it is considered alternative approach in the 

management of mild to severe acne papulopustulosa 

because it is more tolerable than other agents and  it 

is not known to cause resistance (14) 

 

Lee, J  stated that the recent usage of topical 

fluoroquinolone during  ocular surgery  and 

hospitalization were significantly associated with 

increasing fluoroquinolone resistance in S. aureus 

isolates from ocular culture and in patients with 

positive coagulase negative staphylococcus. (15) 

 

Olsen WM, et al stated that in order to decrease 

resistance LTX-109 which is a fast-acting 

bactericidal antimicrobial can be used for topical 

treatment.  It can prevent  infections by 

MSSA/MRSA during hospitalization with a low 

propensity of resistance development.(16) 

 

Johnson DW et al studied the use of honey for the 

prevention of peritoneal-dialysis-related infections 

and reported that antibacterial honey is an 

innovative, inexpensive and effective prophylactic 

agent used topically without making 

microbial resistance. (17) 

 

Other study reported that retapamulin is a topical 

agent that has a clinical success rates higher than 

placebo in the management of patients with 

secondarily infected traumatic lesions but can cause 

resistance. (18) Mupirocin is topical antibiotics can 

be used as a prophylactic to reduce peritoneal 

catheter exit site infection risk but causes antibiotic 

resistance as reported by Findlay, A et al. (19) 

 

Additionally, many fluoroquinolones ophthalmic 

antibiotics can be used in treated infections such as 

endophthalmitis, but the developing resistance of 

ocular pathogens to fluoroquinolones may decrease 

their repetitive use. (20-22) 

Retapamulin 1% ointment is considered a 

convenient and effective agent  and its risk for 

development of bacterial resistance is low (23). 
Ozkan, J studied the Effect of Prophylactic 

Antibiotic Drops on Ocular Microbiota  and reported 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Johnson%20DW%5BAuthor%5D&cauthor=true&cauthor_uid=24119840
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that antibiotic use decreased  microbiota on lids but 

didn’t  affect the microbiota of the throat or 

change bacterial resistance to tobramycin. (24) 

 

Lovino, S. M  stated that bacterial resistance making 

mupirocin, fusidic acid, and erythromycin 

ineffective for the treatment of impetigo . Different 

agents such as NVC-422 (N, N-dichloro-2, 2-

dimethyltaurine) can be used, this agent kills 

pathogens without the development of resistance. ( 

25  ) 

 

Staphylococcus epidermidis developed resistance to 

third-generation, fourth-generation 

fluoroquinolones, trimethoprim/sulfamethoxazole, 

gentamicin, clindamycin, macrolides and to 

doxycycline as reported by Dave, S et al. (26) 

 

The bacterial resistance can be decreased by using 

combinations of topical agents as reported by 

Pazoki-Toroudi H. (27) Topical antibiotic ointments 

are usually used for the post procedural management 

of superficial wounds but these agents may not be 

necessary for the treatment of clean surgical wounds  

because of the development of allergic contact 

dermatitis and drug resistance. (28,29) 

Kim, S et al demonstrated substantial levels 

of resistance to third- and fourth-generation 

fluoroquinolones and multi-resistance amongst 

patients with choroidal neovascularization. (30) 

Another study confirmed the very 
good topical acceptability of the kanamycin eye 

ointment. It is a wide spectrum of antibiotics can be 

used to avoid the development of resistance so it is a 

good option for ophthalmological infections . (31) 

Aykut S stated that infection risk attributable to 

methicillin- and mupirocin-resistant coagulase-

negative staphylococcus  should be kept in mind. 

(32) 

 

Jackson JM reported that the use of combined 

clindamycin phosphate 1%/benzoyl peroxide 5% gel 
reduces the emergence of antimicrobial resistance. 

(33) 

de Leeuw, J  stated that increasing awareness on the 

adverse effects of topical and systemic drugs that are 

used in the treatment of acne vulgaris by health care 

providers and patients and increasing antibiotic 

resistance of Propionibacterium acnes have eased 

the way for a search into new safe and efficacious 

treatment approaches such as the use of 

photodynamic therapy. (34) 

 

He, L et al reported that Prophylactic topical 

moxifloxacin 0.5% starting 1 day before ocular 

surgery lead to a significant rise in fluoroquinolone-

resistant bacteria. (35) 

Dhawan SS  reported that in order to decrease the 

development of Propionibacterium acnes antibiotic 

resistance it is important to  add benzoyl peroxide to 

antibiotic therapy. (36) 

 

Johnson DW  et al reported that honey may represent 

a suitable alternative method  of chemoprophylaxis 

in patients with central venous catheters due to its  
low tendency to promote antimicrobial resistance. 

(37) 

 

Daly, J reported that in ICUs, the use of selective 

oropharyngeal decontamination regimen is 

preferable to the selective digestive tract 

decontamination regimen since it  involves a lower 

volume of topical antibiotics, thus reducing the 

possibility of developing antibiotic resistance in the 

long term. (38) 

 

Lipsky, B studied the use of topical and systemic 

antimicrobials for treating mildly infected diabetic 

foot ulcers and stated that topical pexiganan might 

be an alternative to oral therapy and might decrease 

the possibility of selecting antimicrobial-resistant 

bacteria. (39) 
 

Denis, F studied the microbiologic efficacy of using 

azithromycin 1.5% eye drops for the management of   

purulent bacterial conjunctivitis for three  days and 

reported that some bacteria were classified as 

resistant to tested antibiotics, nevertheless, 

eradication was observed , these results give 

prominence to the specific 

pharmacokinetics/pharmacodynamics of the ocular 

route. (40) 

 

CONCLUSION: 
Bacterial resistance lead to many negative outcomes 

such as decreasing the efficacy of antimicrobials. 

The leading cause for antimicrobial resistance is the 

inappropriate usage of antimicrobials. This 

resistance can occur by using systemic or topical 
antibiotics, so it is important to use antibiotics only 

when needed and the patients should follow the 

recommendations that were given by the health care 

providers. It is important to increase the awareness 

of the healthcare professionals and the patients about 

the bacterial resistance. Additionally, Topical 

antibiotics should not be used as monotherapy and 

also  topical and oral antibiotics should never be 

used concurrently. 
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