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ANTISEPTICS

Inhibition of the growth and development of microorganisms (without

necessarily killing them) in living tissues. 

Indications: cleansing of preoperative skin, the cleansing of acute and chronic

wounds and also in the treatment of superficial skin infections.

DISINFECTANTS 

Destruction of pathogens in the environment (e.g. on work surfaces or 

operating materials). 

Different chemical structures. 

GERMICIDAL AGENTS



1. Health care workers are exposed to multiple different chemicals in health care 

facilities, including low level disinfectants, antiseptics, inhaled and topical medications,

natural rubber products, sensitizing metals, and lotions and creams.

2. The degree and frequency of exposure to the various chemicals to which health care 

workers are exposed are difficult to assess. 

3. Irritant and allergenic properties are related not only to chemical nature, but also to 

several environmental factors: concentration, vehicle, occlusion, temperature or 

altered skin (mechanical trauma, ulcerations, eczematous lesions, etc.)

4. Products used in health care have changed over time. 

5. Several diseases potentially related to this exposure, such as asthma, are common in 

the general public.

HAZARD ASSESSMENT



• glutaraldehyde

• ortho-phthalaldehyde

• peracetic acid

CRITICAL
items enter sterile tissue and must 

be sterile

SEMICRITICAL
item contact mucous membranes 
and require high-level disinfection

• phenolics

• quaternary ammonium compounds

• chlorine-based products

• hydrogen peroxides

NONCRITICAL
items come in contact with intact 

skin and require low-level 
disinfection

• waterless alcohol-based products – chlorhexidine 
– chloroxylenol – hexachlorophene - iodine and 
iodophors -quaternary ammonium compounds -
triclosan

HAND HYGIENE

DISINFECTION 
CATEGORIES  

based on the degree of 
risk of infection
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CHLORHEXIDINE

Synthetic bis-biguanide, effective antiseptic and disinfectant product,

especially in the health-care services; it can be found in a variety of

therapeutics, including the over-the-counter products.

Fields of application: peri-operative medicine and anesthesiology, for skin

preparation, coating central venous lines and urinary catheters, among

others. Furthermore, in the dental field, in urology and gynecology.

Odedra KM et al., Chlorhexidine: an unrecognised cause 

of anaphylaxis. Postgrad Med J, 2014



CHLORHEXIDINE

Allergic contact dermatitis to chlorhexidine has been well known.

Occupationally-related allergic contact dermatitis cases have also been

reported.

An increasing number of cases of allergic reactions to chlorhexidine, including

anaphylaxis, has been reported in general population. Rare anaphylactic

reactions to chlorhexidine, first reported in 1984, are potentially life-

threatening. The phenomenon has been more frequently described in

occupational field, especially among Health Care Workers (HCWs)

compromising their occupational activity. It can be considered a new

occupational hazard.

.



CHLORHEXIDINE

The diagnosis of allergic cotact dermatitis is confirmed by patch testing 

(concentration: 0.5% in water). Prick test is indicated in case of immediate 

symptoms, but only in Allergy Centers.

Chlorhexidine-specific IgE serological testing could facilitate the early diagnosis 

of affected health care workers, avoiding inappropriate investigations and thus 

reducing the risk of potentially severe allergic reactions in the future. 

Furthermore, Basophil Activation Test (BAT) for Chlorhexidine, evaluates the 

expression of the activation marker CD63 on the membrane of basophils. The 

test is not yet available in the routine. 
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POVIDONE – IODINE (PVP-I)

It is used as a topical antiseptic, on a very large scale throughout the world, 

under several trade names.

PVP-I is an iodophor, with a sustained release system that reduces the irritancy 

of iodine.

It is well demonstrated nowadays that skin exposure causes irritant rather 

than allergic contact dermatitis. 

Rare cases of allergic contact dermatitis to PVP-I have been reported in the 

literature. 

The results of patch tests to PVP-I (10% pet, i.e., 1% free-iodine), considered 

positive in the literature, can in some cases be false positives, due to an

irritation to PVP-I (under occlusion). 

Immediate immunological reactions to PVP-I (either urticarial or 

anaphylactic) are considered exceptional. 



POVIDONE – IODINE (PVP-I)



QUATERNARY AMMONIUM COMPOUNDS

A vast family of cationic detergents, mainly used as disinfectants. 

Benzalkonium chloride is the most widely used quaternary ammonium 

compound.

Used in topical antiseptics for burns, ointments, and mouth-and hand washes.

They are irritant, for instance even as dilute as 0.1% under occlusion, and 

their allergenic properties do exist, although they are not so frequent 

and are masked by their strong irritancy. 

Occupational dermatitis (irritant and/or allergic) in people at risk. 

Allergic contact dermatitis of the hands, airborne reactions.



QUATERNARY AMMONIUM COMPOUNDS



OCTENIDINE
Cationic antibacterial of the bis-

pyramidine class. 

Skin side effects include irritation 

and allergic contact 

dermatitis. 

Fields of application: moisturizing 

of chronic wounds and burns, 

facilitation of the mechanical 

debridement of wounds and 

burns and prevention of 

bacterial infections.

Its potential for allergenicity has not been defined with certainty. 

Patch testing: with .1% in water. 



POLIEXANIDE (PHMB)

Family of cationic biguanides. Available as a solution, a gel and in certain 

dressings. 

Particularly used in the treatment of venous leg ulcers and/or pressure wounds.

Considered an uncommon contact allergen in terms of irritant and/or allergic 

contact dermatitis.

Nevertheless, cases of severe anaphylaxis have been reported: this is not 

surprising, since polyhexanide is a polymer of chlorhexidine. 

When this particular event occurs, the tool of investigation for confirming the 

diagnosis is prick testing, monitored with great caution. Patch testing with 

2.5 and/or 5% in water is recommended.



PERACETIC ACID
Strong oxidizer that is produced from 

the acid-catalyzed reaction between 

acetic acid and hydrogen peroxide.

Animal studies have demonstrated that 

peracetic acid can produce strong local 

effects on direct contact to the eyes, 

skin, and respiratory tract. 

Acute nasal and eye irritation are 

significantly positively associated with 

increased exposure to the mixture of 

acetic acid and hydrogen peroxide.

Environmental controls (eg, sealed 

chambers, appropriate ventilation, use 

of personal protective equipment) 

should be used to minimize exposures.



ALDEHYDES
Glutaraldehyde

Chemical sterilant or high-level disinfectant, for temperature-sensitive medical 

instruments that cannot be steam sterilized, such as endoscopes.

Tissue fixative, embalming fluid, adhesive in dentistry, preservative, in some 

cosmetic, toiletry, and household cleaning agents.

Most commonly glutaraldehyde exposure has been linked to dermatitis and 

asthma. Further, exposure may be cause eye irritation, skin rash, rhinorrhea, 

headache, cough, and shortness of breath. 

Occupational exposure to glutaraldehyde vapor has been reported to result in 

mucous membrane irritation and pulmonary symptoms, including lacrimation, 

skin irritation, rhinorrhea, upper respiratory tract irritation, cough, and 

epistaxis. Occasionally asthma.



ALDEHYDES

Formaldehyde (formalin)

Used as a tissue fixative in autopsy 

rooms and surgical suites.

Airborne concentrations of 0.5-2.0 

ppm may cause irritation of the 

eyes, nose, throat, and respiratory 

tract in some individuals.

The European classification, 

labeling and packaging classified 

formaldehyde as human carcinogen 

Group 1B and mutagen 2, 

fostering the re-evaluation of the 

exposure risk in occupational 

settings.

Ortho-phthalaldehyde

Aromatic dialdehyde. 

Patients instrumented with 

devices disinfected with ortho-

phthalaldehyde have developed 

anaphylaxis (i.e., urticarial, 

angioedema, laryngeal edema, 

loss of consciousness, chest 

tightness, convulsions). 

Occasional cases of 

occupational asthma or 

dermatitis have been reported in 

HCW.



ENZYMES CONTAINING PRODUCTS



HEXAMIDINE DIISETHIONATE (HEX D)

Limited antiseptic activity.

Several cases of allergic contact dermatitis.

An allergic systemic reaction has been reported.

Papulo-vescicular and diffuse allergic contact dermatitis. Some lesions are 

purpuric, mimicking leukocyclastic vasculitis.

TRICLOSAN

Antimicrobial agent of the family of diphenylether derivative.

Allergic reactions have been reported.  A case of immunological contact 

urticaria was recently reported.



SILVER DRESSING

The increasing use of silver in health care dressings, is controversial. 

Information about the potential allergenic properties of silver dressings 

is still missing, but silver is not considered a contact allergen.

MERCURY COMPOUNDS

More potent and safer antiseptics have advantageously replaced them.

These should be withdrawn from our daily clinical practice.

They have been used for decades but are now completely abandoned because

of their toxicological and/or allergenic properties.

.



FINAL CONSIDERATIONS

All antiseptics have irritant properties, mainly when they are misused, i.e. on an 

eczematous skin, under inadequate occlusion or at too high concentrations.

Unprotected exposures to high-level disinfectants may cause dermatitis and 

respiratory symptoms. 

The scientific evidence supports that dermatitis and respiratory symptoms (eg, 

asthma) as a result of chemical exposures, including low-level disinfectants, are 

exceedingly rare. Engineering controls (eg, closed containers, adequate 

ventilation) and use of personal protective equipment (eg, gloves) should be used to 

minimize exposure to high-level disinfectants. 





Chlorhexidine has occasionally been incriminated in cases of allergic contact 

dermatitis but is nevertheless considered a relatively rare and weak allergen. On the 

other hand, it can cause immunological contact urticaria and even life-

threatening anaphylaxis. Caution is advised when considering its use. 

Hypersensitivity to chlorhexidine appears a rare phenomenon, even though it may 

be overlooked and under-reported. In view of the widespread use of 

chlorhexidine in health-care settings in order to control infections, and the 

consequent increased exposure of HCWs, it is important to better investigate 

individual and environmental risk factors leading to a possible chlorhexidine-

sensitization among employees.



Polyhexanide is considered an uncommon contact allergen referring to irritant and/or 

allergic contact dermatitis. Cases of anaphylaxis have been reported.

Octenidine is considered a safe and efficient antiseptic (very few cases of irritant 

and/or allergic contact dermatitis have been reported) when used for treating 

superficial skin infections. However, a particular side effect has been reported 

after irrigation of penetrating hand wounds, i.e. aseptic tissue necrosis and chronic 

inflammation, lasting for weeks or even months.

Povidone-iodine has an excellent profile in terms of allergenicity. In other words, 

allergic contact dermatitis is uncommon but it is often misdiagnosed by 

practitioners, who confuse allergy with irritation. Contact urticaria and anaphylaxis 

are exceptional, if existing at all.
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