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Propylene glycol allergic contact dermatitis. 
A quick reference guide for propylene glycol-free 
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Propylene glycol (PG) is a chemical used in many 
products as a solvent, vehicle, humectant, or 

emulsifier.1 Propylene glycol was found to be the most 
common cutaneous allergen in topical corticosteroids 
(CS).2 Cosensitization to PG and topical CS can occur,3 
making it challenging to choose the appropriate topical 
CS in a PG-allergic patient. We recently published 
an article discussing PG-free topical CS in Canada.4 
The aim of the present article is to provide a guide for 
dermatologists and non-dermatologists in Saudi Arabia 
to choose the appropriate topical corticosteroid in 
patients allergic to PG.

Between August 2012 and July 2013, we carefully 
searched the ingredients of all topical CS (including 
the different available formulations) commercially 
available in Saudi Arabia using the Saudi Food and 
Drug Authority (SFDA) database and package inserts. 
Topical CS that contained other active ingredients (for 

example salicylic acid) were excluded. If a formulation of 
the same product was listed more than once as different 
package sizes (for example 30 g cream and 15 g cream), 
this was counted as one product. A total of 85 topical 
CS products were identified in the SFDA database. The 
PG content of 30 (35%) products was unknown due to 
lack of information regarding the inactive ingredients. 
Of the remaining 55 products, PG was present in 26 
(31% of the total number of products identified). The 
formulations of the PG-containing topical CS were 
as follows: 15 creams, 10 ointments, and one lotion. 
Twenty-nine (34%) of the commercially available 
topical CS were PG-free. We created a chart containing 
all the 29 PG-free topical CS available in Saudi Arabia 
sorted on the basis of their potency and structural class 
(Table 1).

Cutaneous reactions to PG are mostly irritant 
in nature, but true allergic sensitization does occur. 
It is challenging to clinically differentiate between 
irritant and allergic reactions to PG; however, irritant 
reactions are generally more common, less vesicular, 
and tend to be associated more with burning sensation 
than pruritus as compared with allergic reactions. 
The prevalence of allergic contact dermatitis (ACD) 
secondary to PG was found to be low (3.5%) by patch 

Table 1 - Propylene glycol-free topical corticosteroids available in Saudi Arabia sorted based on their potency and structural class.  

Structural class Class A:
Hydrocortisone type

Class B:
Triamcinolone 
acetonide type

Class C:
Betamethasone 

type

Class D1:
Betamethasone 

dipropionate type

Class D2:
Methylprednisolone 

aceponate type
Class 7: 
Least potent

•	 Hydrocortisone 1% 
[C] (Cortiderm®, 
Riacort®); [O] 
(Alfacort®, Riacort®)

Class 6: 
Low potent
Class 5: 
Lower mid-strength

•	 Betamethasone valerate 0.1% [C] 
(Betasone, Betaval®, Betnovate®)

•	 Betamethasone valerate 0.1% [S] 
(Betnovate®)

•	 Hydrocortisone 
butyrate 0.1% [C, O, 
L] (Locoid®)

Class 4: 
mid-strength

•	 Mometasone furoate 0.1% [C] 
(Metaz®)

Class 3: 
Upper mid-strength

•	 Betamethasone valerate 0.1% [O] 
(Betasone®, Betaval®, Betnovate®, 
Bevason®, Riavate®)

•	 Betamethasone dipropionate 0.05% 
[C] (Diprosone®)

•	 Clobetasone butyrate 0.05% [C] 
(Clobeson®); [C, O] (Eumovate®)

•	 Mometasone furoate 0.1% [O] 
(Elica®, Metaz®, Zynovate®)

•	 Methylprednisolone 
aceponate 0.1% [C, O] 
(Advantan®)

Class 2: 
High potent

•	 Betamethasone dipropionate 0.05% 
[O] (Diprosone®)

Class 1: 
Superpotent

•	 Clobetasol propionate 0.05% [S] 
(Dermovate®)

•	 Clobetasol propionate 0.05% [SH] 
(Etrivex®)

C - cream, L - lotion, O - ointment, S - solution, SH - shampoo
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testing.3 Topical CS are the second most common 
source of exposure to PG with a significant number of 
patients having a concomitant reaction to topical CS 
and PG.3 In addition, PG was found to be the most 
common allergen in topical CS, being present in 64% 
of the products (mainly in branded ointments and in 
gels).2 Topical CS are commonly used in treating many 
skin conditions. Allergic contact dermatitis to topical 
CS (or to any of the inactive ingredients such as PG) 
should be suspected if the dermatitis worsens or does 
not improve during treatment. The CS are divided on 
the basis of structure and cross-reactivity pattern into 
4 classes: classes A, B, C, and D (subdivided into D1 
and D2).5 There are different screening markers that 
are used for different corticosteroid classes in patch 
testing.5 Patch test reactions to class A CS are the most 
common followed by classes B and D then class C.2 
Cross-reactions most commonly occur between CS in 
classes A and D2, followed by classes B and D2.5

At least a third of commercially available topical CS 
in Saudi Arabia contain PG as shown in the present 
article. Our data suggest that PG is less commonly 
found in ointments; however, the PG content in 35% 
of the commercially available products in Saudi Arabia 
was unknown. Propylene glycol is the most common 
allergen in topical CS, and cosensitization to PG and 
topical CS is possible. We recommend prescribing any 
PG-free topical corticosteroid in cases where patch 
testing is unavailable, but there is a strong suspicion of 
PG allergy. Alternatively, tacrolimus ointment can be 
given as a PG-free steroid-sparing agent (Pimecrolimus 
1% cream contains PG). Empirically, one can prescribe 
a PG-free class D1 topical corticosteroid given that 
ACD to class D1 topical CS is relatively uncommon. If 
the clinical picture is suggestive of allergy to PG and/or 
topical CS, patch testing should ideally be performed. 
It is important to note that this guide applies only 

to topical CS products available in Saudi Arabia as 
products from other countries might contain different 
non-medicinal ingredients. The main limitation of 
this study is the unknown PG content of some of the 
products. We hope that this guide will help physicians 
in Saudi Arabia to choose the appropriate topical 
corticosteroid in patients allergic to PG.

Acknowledgment. The authors are grateful to the staff of the Saudi Food 
and Drug Authority for their assistance in providing part of the data 
presented in this article. We also thank Dr. Gillian de Gannes for her 
valuable guidance.

Received 1st August 2013. Accepted 30th October 2013.

From the Department of Dermatology and Skin Science (AlJasser), University 
of British Columbia, Vancouver Coastal Health Research Institute, Vancouver, 
British Columbia, Canada, and the Department of Dermatology (Al-Omair), 
College of Medicine, Al-Imam Mohammed Bin Saud Islamic University, Riyadh, 
Kingdom of Saudi Arabia. Address correspondence and reprints request to: Dr. 
Mohammed I. AlJasser, Department of Dermatology and Skin Science, University 
of British Columbia, 501-688 Abbott Street, Vancouver V6B 0B9, British 
Columbia, Canada. Tel. +1 (778) 8595522. E-mail: mj_derma@hotmail.com

References

  1.	 Lessmann H, Schnuch A, Geier J, Uter W. Skin-sensitizing 
and irritant properties of propylene glycol. Contact Dermatitis 
2005; 53: 247-259.

  2.	 Coloe J, Zirwas MJ. Allergens in corticosteroid vehicles. 
Dermatitis 2008; 19: 38-42.

  3.	 Warshaw EM, Botto NC, Maibach HI, Fowler JF, Jr., Rietschel 
RL, Zug KA, et al. Positive patch-test reactions to propylene 
glycol: a retrospective cross-sectional analysis from the North 
American Contact Dermatitis Group, 1996 to 2006. Dermatitis 
2009; 20: 14-20.

  4.	 Al Jasser M, Mebuke N, de Gannes GC. Propylene glycol: 
an often unrecognized cause of allergic contact dermatitis in 
patients using topical corticosteroids. Skin Therapy Lett 2011; 
16: 5-7.

  5.	 Jacob SE, Steele T. Corticosteroid classes: a quick reference 
guide including patch test substances and cross-reactivity. J Am 
Acad Dermatol 2006; 54: 723-727.

Propylene glycol and topical corticosteroids ... AlJasser & Al-Omair

Related Articles

Alzolibani AA.  Cultural adaptation of the Arabic version of the Infants` Dermatitis 
Quality of Life Index. Saudi Med J 2013; 34: 518-524.
  	
Adham TM, Tawfik SA, Abdo NM. House dust mites in pediatric atopic dermatitis. 
Saudi Med J  2011; 32: 177-182.
  	
Al-Dhalimi MA. Paederus dermatitis in Najaf province of Iraq. Saudi Med J 2008; 29: 
1490-1493.

http://dx.doi.org/10.1111/j.0105-1873.2005.00693.x
http://dx.doi.org/10.1111/j.0105-1873.2005.00693.x
http://dx.doi.org/10.1111/j.0105-1873.2005.00693.x
http://www.ncbi.nlm.nih.gov/pubmed/?term=18346395
http://www.ncbi.nlm.nih.gov/pubmed/?term=18346395
http://www.ncbi.nlm.nih.gov/pubmed/?term=19321115
http://www.ncbi.nlm.nih.gov/pubmed/?term=19321115
http://www.ncbi.nlm.nih.gov/pubmed/?term=19321115
http://www.ncbi.nlm.nih.gov/pubmed/?term=19321115
http://www.ncbi.nlm.nih.gov/pubmed/?term=19321115
http://www.skintherapyletter.com/2011/16.5/2.html
http://www.skintherapyletter.com/2011/16.5/2.html
http://www.skintherapyletter.com/2011/16.5/2.html
http://www.skintherapyletter.com/2011/16.5/2.html
http://dx.doi.org/10.1016/j.jaad.2005.12.028
http://dx.doi.org/10.1016/j.jaad.2005.12.028
http://dx.doi.org/10.1016/j.jaad.2005.12.028

	TITLE
	AUTHORS
	Table 1 -
	Acknowledgment.
	AFFILIATION
	References

