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Introduction

Practitioners needing to control and treat common infections in primary care are 
increasingly being encouraged to move away from prescribing antibiotics. This 
is due to emerging antimicrobial resistance (AMR) and the unavailability of new 
antibiotics, although several novel agents are currently undergoing clinical trials. 
AMR results in significant mortality, longer hospital stays and increased costs to 
both the patient and funder.1 

A recent UK study has drawn attention to the relationship between primary care 
antibiotic use and AMR, with a focus on the occurrence of multidrug-resistant Gram-
negative bacteria in treated patients, subsequently hospitalised. Prior exposure to 
second- and third-generation cephalosporins and fluoroquinolones significantly 
increased the likelihood of multidrug-resistant Gram-negative bacteria developing 
in hospital.2 The development of resistance was particularly significant in elderly, 
female patients with a history of antibiotic treatment for genitourinary disease.

Antiseptics with broad-spectrum anti-infective activity and low risk of resistance 
offer an important opportunity to reduce antibiotic use. In order to emphasise this 
aspect, antiseptics are increasingly referred to as non-antibiotic antimicrobials. 

Primary care can make a valuable contribution to reducing AMR. The fact that 
more than 80% of patients will visit their primary care practitioner for assistance 
with common infections, sore throats, vaginal infections, scalp infections and for 
care of acute and chronic wounds3 provides opportunities for the clinician to use 
non-antibiotic antimicrobials rather than antibiotics. 

This review concentrates on the evidence-based usage of antiseptics in these 
clinical areas as a strategy to reduce antibiotic prescriptions. 

This report was made possible 
by an unrestricted educational 
grant from Mundipharma. 
The content of the report is 
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What is important 
is for the attending 
clinician to 
determine, as early 
as possible, whether 
the antimicrobial 
agent or dressing 
being used is helping 
to resolve and repair 
the wound

KEY MESSAGES

• AMR results in significant mortality, longer hospital stays and increased costs to both the 
patient and funder

• Antiseptics such as povidone-iodine with broad-spectrum anti-infective activity against 
bacteria, fungi, viruses and spores (also called non-antibiotic antimicrobials), offer an important 
opportunity to reduce antibiotic use

• Primary care practitioners are encouraged to avoid prescribing antibiotics for the treatment of 
common infections, sore throats, vaginal or scalp infections, and for care of acute and chronic 
wounds

• A variety of non-antibiotic antimicrobials are available for use as effective treatment for 
wounds and other common infections

• Continued use of some antiseptic agents may induce cross-resistance to antibiotics. This has 
been shown to occur with benzalkonium chloride and chlorhexidine 

• Acquired tolerance to antiseptics does not correlate with therapeutic failure as occurs with 
antibiotic resistance, which results in treatment failure.

Wounds and infection
Since the 1940s, antibiotics have been 
used to systemically treat infections of 
acute and chronic wounds, but wide-
spread misuse has reduced their effec-
tiveness because of increasing microbial 

resistance. Causative organisms associ-
ated with wound infections were included 
in the 2017 World Health Organization 
(WHO) list of top five pathogens requir-
ing new antibiotics (Table 1).4 

Table 1. WHO priority pathogens needing new antibiotics4

Acinetobacter baumannii Carbapenem-resistant

Pseudomonas aeruginosa Carbapenem-resistant

Enterobacteriaceae family 
Escherichia coli, Klebsiella, Serratia and Proteus spp.

Carbapenem-resistant

Enterococcus faecium Vancomycin-resistant

Staphylococcus aureus Methicillin-resistant, valinomycin-intermediate and 
-resistant 

The presence of micro-organisms in 
wounds is not necessarily a matter of 
concern, because a sterile environment is 
not essential for wound healing. What is 
important is for the attending clinician to 

determine, as early as possible, whether 
the antimicrobial agent or dressing being 
used is helping to resolve and repair the 
wound. 
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Infection control and AMR

It is important to understand the contin-
uum of wound infection as it progresses 
from early contamination to colonisation, 
localised infection and spreading systemic 

infection.5 The use of antibiotics and 
other antimicrobials as topical and sys-
temic treatment contributes to the selec-
tion of resistant strains (Figure 1). 

Conventional non-antibiotic antimicrobials used in wound care
Antiseptic solutions have been used 
for many years to cleanse wounds or to 
decontaminate sites colonised with micro-
organisms. Some have been incorporated 
into dressings, particularly chlorhexidine, 
iodine and various silver-containing algi-
nates, hydrogels, hydrocolloids and foams. 
Local antiseptic use for minor wounds, 
cuts and abrasions is well-established in 
clinical practice.

It is important to note that the mecha-
nism of action of antiseptics differs from 

that of antibiotics, which inhibit infec-
tive agents by interacting on a specific 
microbial target site. Non-antibiotic anti-
microbials affect the microbe in a more 
generalised manner by interacting in 
multiple ways to target bacterial DNA, 
membranes and cell walls, and cytoplas-
mic proteins (Table 2).5 It is for this reason 
that resistance to antiseptics is not ‘total’ 
and is often referred to as tolerance devel-
opment, requiring higher concentrations 
to achieve biocidal action.

Figure 1. The antimicrobial resistance selection pathway in wounds
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Table 2. Non-antibiotic antimicrobial agents used in wound care products5

Antimicrobial 
agent

Formulation
Active 
component

Target site Mode of action

Cadexomer 
iodine

Ointment/
paste, powder, 
dressings

Iodine (I2) Bacterial DNA 
Bacterial 
membranes and 
cell walls

Oxidation of thiol groups, 
binding to DNA and 
reduction of fatty acids. 
Strong oxidising agent 
that destroys activity 
of cellular proteins and 
membrane function 

CHX 
dihydrochloride
CHX diacetate 
CHX digluconate

Solution, 
powder, 
dressings

Chlorhexidine Bacterial 
membranes
Cell wall 
Cytoplasmic 
proteins

Denatures enzymes, 
causes loss of membrane 
potential and leads 
to leakage of cellular 
components and 
coagulation of cytosol 

Povidone-iodine* Solution, 
cream/ 
ointment, 
dressings

Iodine (I2) Bacterial DNA 
Bacterial 
membranes and 
cell walls

Oxidation of thiol groups, 
binding to DNA and 
reduction of fatty acids

*Povidone-iodine is an iodine-releasing agent, an iodophor

In general practice, wounds and ulcers 
in diabetic patients present significant 
challenges and appropriate early referral 

to specialist sisters and wound clinics is 
prudent.

Table 3: When to refer diabetic ulcers to specialist clinic care?*

• Wound size greater than 2cm2

• Blood pressure >140/90mmHg

• Fasting blood sugar ≥7mmol/l

*Drawn from risk factor analysis in a referral wound care clinic

Practical chronic wound care advice from a specialist nurse practitioner

Sister J Dembskey, wound care specialist, highlights best practice principles in 
chronic wound care:
• Appropriate selection of dressings, careful debridement and cleansing at each visit
• Ensure that the wound does not deteriorate
• Keep patient as mobile as possible with good nutrition
• Do not use topical antibiotics
• Compassionate and efficient nursing support and regular dressing change can 

achieve wound closure.
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Non-antibiotic antimicrobials for the treatment of 
other infections

Sore throats

Treatment with oral antiseptics contain-
ing povidone-iodine, chlorhexidine-hex-
etidine and hydrogen peroxide are useful 
to reduce bacterial and viral infections 
and their acute inflammatory effects. 
Viral pharyngitis is a condition for which 
antibiotics are rarely necessary. However, 
acute streptococcal pharyngitis justi-
fies antibiotic therapy, according to 
the UK Advisory Group on Antibiotic 
Stewardship in Primary Care.6

It is also important to note that acute 
cough is one of the most common rea-
sons for the prescription of antibiot-
ics outside hospital. The South African 

Antimicrobial Stewardship Programme7 
advocates non-use of antibiotics in self-
limiting conditions, advising clinicians to 
educate patients that an acute sore throat 
of less than one week’s duration does not 
warrant antibiotic intervention. More 
than 80% of sore throats are viral (rhino-
virus, coronavirus, adenovirus and influ-
enza virus) and do not warrant antibiotic 
use. Patients with a sore throat and asso-
ciated symptoms such as conjunctivitis, 
coryza, cough and hoarseness are most 
likely to have a viral illness, such as a com-
mon cold, influenza and oral herpes. 

Vaginal infections
Three out of four women will experience 
vaginal infection in their life. Between 
bacterial, fungal or mixed infections, it 
is not easy to know the type of infection 
the patient suffers from without doing a 
swab. Treatment options for the patient 
are readily available, with a selection of 
oral or topical antifungal and antibacte-
rial/antiseptic gels and douches. 

However, when one considers that 25% 
of patients have been shown to be resist-
ant to cotrimoxazole, as well as 69% of 
Gardnerella vaginalis strains showing 
resistance to metronidazole, other options 
such as antiseptics should be considered. 
When treating vaginal infections, the 
desired targets of treatment are:
1. Restoration of the protective 

lactobacilli
2. Treatment of causative pathogen(s)
3. Limiting vaginal recurrence and the 

development of resistance.

Vaginal irritations can benefit immedi-
ately from the use of an antiseptic gel 
or douche such as povidone-iodine with 
its broad antimicrobial action against 
Bacteroides species, Candida species, 
Chlamydia infections and mycoplasmas. 
The douche solution acts quickly and is 
also useful as an interim therapy until a 
causative organism is identified.

The vaginal microbiome needs lacto-
bacilli to protect against organisms that 
are not normally present and cause ery-
thema, pruritus discharge and a burning 
sensation. Povidone-iodine and chlorqui-
naldol do not affect the growth of natural 
Lactobacillus strains, leaving protection 
of the vaginal epithelium undisturbed 
with maintenance of normal vaginal 
flora.

Scalp infections
There are two main types of scalp infec-
tion: fungal and bacterial. The most com-
mon cause of scalp infection is dandruff/
seborrhoeic dermatitis. 

Seborrhoeic dermatitis responds 
quickly to the germicidal action of anti-
septic shampoos such as povidone-iodine. 
A clinical trial of this antiseptic shampoo, 
with its antifungal properties, showed 

resolution in more than 80% of treated 
scalps.8 The use of antibiotics systemi-
cally for recurrent furunculosis should be 
avoided.

When dealing with bacterial scalp 
infections, e.g. impetigo, furunculosis, the 
number of options available is restricted: 
topical/oral antibiotic or povidone-iodine 
medicated shampoo. 

More than 80% of 
sore throats are 
viral and do not 
warrant antibiotic 
use
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Does resistance to non-antibiotic antimicrobials 
occur?
Two questions need to be addressed with 
regard to resistance to antiseptic use:
1. Does the use of antiseptics alter anti-

biotic resistance?

2. Does microbial resistance to antisep-
tics develop?

What is the evidence for antiseptic promotion of antibiotic resistance? 
Recent reviews of published literature9,10 
on the effect of biocidal and antiseptic 
agents on antibiotic tolerance and antibi-
otic resistance have shown that:
• When cells are adapted to benzalko-

nium chloride, a new resistance to 
ampicillin, cefotaxime and sulfameth-
oxazole occurs, some of relevance to 
healthcare-associated infections such 
as Enterobacter cloacae, Escherichia 
coli and Pseudomonas aeruginosa

• Chlorhexidine adaptation after low- 

level exposure gave rise to new resist-
ance to ceftazidime, sulfamethoxazole 
and imipenem, as well as cefotaxime 
and tetracycline

• Cross-resistance to antibiotics was 
also found with triclosan and sodium 
hypochlorite

• No cross-resistance to antibiotics has 
been shown after low-level exposure to 
povidone-iodine, ethanol, propanol, 
polyhexanide, glutaraldehyde and 
hydrogen peroxide.

What is the evidence for resistance to non-antibiotic antimicrobial 
agents?
As with antibiotics, acquired resistance to 
antiseptics can arise either from mutation 
or acquisition of genetic material in the 
form of plasmids or transposons. Unlike 
antibiotics, ‘resistance’, or an increase in 
the minimum inhibitory concentration 
(MIC), does not correlate with therapeu-
tic failure11 and can be better described 
as ‘tolerance’, which allows the micro-
organism to survive in the presence of an 

active agent.
Reports of resistance to silver have been 

accumulating since the 1970s and extended 
use of chlorhexidine has led to resistance 
being found in cases of Pseudomonas, 
Acinetobacter, Klebsiella oxytoca, methi-
cillin-resistant Staphylococcus aureus and 
Staphylococcus epidermidis infection. 
There has been no reported resistance to 
povidone-iodine. 

Non-antibiotic antimicrobial spectrum of activity
Table 4 shows the antimicrobial spectra 
for some commonly used antiseptics.12 

Povidone-iodine is one of the few 

topical antimicrobials shown to be effec-
tive against bacteria, viruses, fungi, spores, 
protozoa and amoebic cysts.

Conclusion
Prior to prescribing antibiotics, the clini-
cian should consider alternatives such as 
the non-antibiotic antimicrobial antisep-
tics. With a wider selection of products 

including creams, gels and douches, com-
mon infections can be treated conserva-
tively and effectively. 

There has been no 
reported resistance 
to povidone-iodine
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Table 4. Antimicrobial spectra for commonly used antiseptics12

Antiseptic
Vegetative bacteria

Spores Fungi Viruses
Gram-positive Gram-negative Actinobacteria

Povidone-iodine 10% BC +++, LS BC +++, LS BC ++ SC ++ FC +++, LS VC ++, LS

Polyhexanide BC +++, LS BC +++, LS NA NA FC ++, IS VC +, IS

Chlorhexidine BC +++, LS BC +++, IS NA NA FC ++, IS VC +, IS

Octenidine BC ++, LS BC ++, IS NA NA FC ++, IS VC +, IS

Ethanol 70% BC +, LS BC +, LS BC + NA FC +, LS VC +

+: Weak; ++: Medium; +++: High
BC: bactericidal; FC: fungicidal; IS: incomplete spectrum; LS: large spectrum; NA: no activity; SC: sporicidal; VC: virucidal
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