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Abstract  

ABSTRACT 

Propionibacterium acnes (P. acnes) has been implicated in the 

pathogenesis of acne since the beginning of the last century. Over several 

decades, topical and systemic antibiotics have been the main line of treatment 

for acne vulgaris. However, in the present era of increased antibiotic usage, 

resistant strains have emerged. The aim of this study is to determine the 

antibiotic resistance pattern among P. acnes isolated from patients with acne 

vulgaris at the Dermatology clinics of Kasr Al-Ainy Teaching Hospital. 

Specimens were extracted from the pustules and taken by sterile cotton swabs 

and transported by thioglycolate media. Each swab was inoculated onto two 

blood agar plates, one incubated aerobically at 37ºC for 24h and the other 

anaerobically for one week. P. acnes was identified by Gram stain and 

biochemical tests. Their susceptibility pattern to doxycyclin, erythromycin, 

clindamycin, tetracycline, azithromycin and trimethoprim-sulfamethoxazole 

was determined on Muller Hinton media by disc diffusion method. A total of 44 

P. acnes isolates were identified from 100 patients with acne vulgaris, out of 

which 22.7% were resistant to clindamycin, 11.4% were resistant to 

trimethoprim-sulfamethoxazole and 9% were resistant to erythromycin. 

Resistance to doxycycline, tetracycline or azithromycin was not detected. 

Trimethoprim-sulfamethoxazole showed statistically significant difference in 

the resistance pattern compared to patient’s sex (p = 0.029) and to receiving 

previous treatment (p = 0.018). In conclusion, P. acnes was prevalent in 

patients with acne vulgaris (44%) and resistant isolates are detected especially 

in those who have received previous therapy (more than two weeks) (68%). It is 

recommended that dermatologists and family physicians follow the guidelines 

for proper management of acne, with the judicious use of antibiotics, in order to 

prevent antibiotic resistance. 

 
Key words: Propionibacterium acnes, acne vulgaris, antibiotic resistance, 

clindamycin, erythromycin, trimethoprim-sulfamethoxazole, doxycycline, 

azithromycin. 
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Introduction 

Acne is a disease of the pilosebaceous unit of hair follicles in the 

skin that are associated with an oil gland (Jacob et al., 2001). The clinical 

features of acne include seborrhoea (excess grease), non-inflammatory 

lesions (open and closed comedones), inflammatory lesions (papules and 

pustules) and various degrees of scarring. The distribution of acne 

corresponds to the highest density of pilosebaceous units (face, neck, 

upper chest, shoulders and back) (van Zuuren et al., 2007). 

Globally, acne is a common skin disorder affecting the majority of 

adolescents. Although acne typically starts in puberty, it often persists 

into adulthood (Collier et al., 2008). It is associated with marked physical 

and psychological morbidity, and significantly affects the quality of life 

of people with the disease (Barnes et al., 2012).  

Propionibacterium acnes (P. acnes) is a Gram-positive, anaerobic 

rod that is a major colonizer and inhabitant of the human skin along with 

Staphylococcus, Corynebacterium, Streptococcus and Pseudomonas spp. 

Although often defined as a commensal, P. acnes is infrequently 

associated with invasive infections of the skin, soft tissue, cardiovascular 

system or deep-organ tissues and is an important opportunistic pathogen 

causing implant-associated infections (Cogen et al., 2008). A connection 

between acne vulgaris and P. acnes has long been suggested. Collected 

samples have been processed following various methodologies ranging 

from culture studies to probe labeling and molecular analysis. Direct 

visualization techniques have shown the existence of anatomically 

distinct skin P. acnes populations: epidermal and follicular. Moreover, P. 

acnes biofilms appear to be a common phenomenon. Current sampling 
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approaches target different skin populations of P. acnes and the presence 

of microbial biofilms can influence its retrieval (Alexeyev and Jahns, 

2012).  

A variety of treatment options have been developed for acne and 

are tailored to the severity and persistence of the disease. Over the last 

few decades, clinical trials have been conducted to evaluate the efficacy 

and safety of such interventions, making acne therapy a highly studied 

area in dermatology (Zarchi and Jemec, 2012). 

Topical antibiotics may be used to treat mild to moderate acne. 

Systemic antibiotics are indicated when acne is moderate to severe or if 

disease manifestations are producing marked psychosocial stress for 

patients (Tan and Tan, 2005). Various classes of antibiotics, such as 

sulfonamides, macrolides, tetracyclines and dapsone, may be used to treat 

acne. The purpose of this treatment modality is to decrease the presence 

of P. acnes on the skin surface and within the pilosebaceous unit (Leyden 

et al., 2009).  

Widespread and long-term use of antibiotics has led to the 

development of P. acnes resistance (Leyden et al., 2007). The increasing 

prevalence of antimicrobial resistance in P. acnes poses a significant 

challenge to successful treatment outcomes in acne patients (Mendoza et 

al., 2013). 
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Aim of Work 

The aim of this study is to: 

 Identify Propionibacterium acnes isolated from patients with acne 

vulgaris attending the outpatient Dermatology clinics of Kasr Al-

Ainy Teaching Hospital, Cairo University. 

 Determine the resistance pattern of Propioniobacterium acnes 

isolates. 
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Acne Vulgaris 

Acne vulgaris is a chronic inflammatory disorder of the 

pilosebaceous follicles. It is a multifactorial, pleomorphic skin disease 

characterized by a variety of non-inflamed (open and closed comedones) 

and inflamed (macules, papules, pustules and nodules) lesions (Shaheen 

and Gonzalez, 2013). 

 

EPIDEMIOLOGY   

Acne is most common in adolescents, affecting approximately 85% 

of teenagers and its prevalence decreases with increasing age. However, 

the disease burden in younger adults is quite high (Collier et al., 2008). A 

common misconception is that acne is a self-limited teenage disease and 

thus, does not warrant attention as a chronic disease (Gollnick et al., 2008 

& Uhlenhake et al., 2010). 

The average age of onset of acne is 11 years in girls and 12 years in 

boys (Dreno and Poli, 2003). Acne is increasing in children of younger 

ages, with the appearance of acne in patients as young as 8 or 9 years of 

age. This trend toward earlier development of acne is thought to be 

related to the decreasing age-of-onset of puberty (Goldberg et al., 2011). 

Acne is more common in males in adolescence and early adulthood 

however, adult acne is more common in women. Adult acne typically 

represents chronic acne that had persisted from adolescence and not a 

new-onset disease (Friedlander et al., 2010). 

 


