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Batteri e cute: una convivenza difficile
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Batteri patogeni: S.aureus, Str.pyogenes
Infezioni di cute e tessuti molli

Batteri commensali:  P.acnes
Acne



Prescription of Antibiotics in 

Dermatology



Perché i Dermatologi - Acneologi 

sono interessati agli antibiotici ? 



ACNE PATHOGENESIS
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JEADV 2013



P.acnes

- Sierotipi induttori di infiammazione

- Sierotipi inerti



ANTIBIOTICS IN ACNE

Topical antibiotics:   - act locally
- have effects on bacteria close to

the area of application
- “edge effect”
- systemic absorption is rarely

significant

Systemic antibiotics: - act systemically with different
penetrance according to the
tissue distribution



ANTIBIOTICS IN ACNE

P.Acnes Other bacteria:

Acne     Systemic       - Staf. (aureus, epidermidis)
infections       - Str. (pyog, pneum, virid) 

- GI tract
- Urinary tract
- Gram neg (big folds) 



ANTIBIOTICS IN ACNE

P.Acnes Other bacteria:

Acne Systemic       - Staf. (aureus, epidermidis)
infections       - Str. (pyog, pneum, virid) 

- GI tract
- Urinary tract
- Gram neg (big folds) 



Country Clindamycin Erythromycin Oxytetracycline Doxycycline

Spain 91 91 5 ---

United States 79 81 63 57

Greece 75 75 7 ---

Egypt 65 48 18 6

Italy 58 58 0 ---

United Kingdom 55.5 55.5 26.4 ---

Hong Kong 53.5 20.9 16.3 16.3

Singapore >50 >50 >11.5 >11.5

Iran 50 52 35 ---

Sweden 45 45 15 ---

Hungary 45 45 0 ---

Northern 

Mexico

36 46 14 20

Japan 4 4 2 2

France --- 75.1 9.5 9.5

Chile 7.5 12.5 --- ---

Colombia 15 35 8 9

South Korea 30 26.7 --- ---

Antibiotic-resistance of P.acnes

Global phenomenon

Worldwide, prevalence of

ATB res from 20% in 1978

to 62% in 1996 

Frequently cross-resistance

between erythromycin 

and clindamycin e

1. Rosen T;JDD 2011;10:724-33. 2. . Luk NM, et al. JEADV 2013;27:31-6- 3. Abdel Fattah NS et al  , JEADV 2012. – 4. Leyden JJ et al. Journal clinical 
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Int J Dermatol 2013;52:688-92. 7.  Moon SH, et al . J of dermatology 2012;39:833-7.
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Sardana et al. Pilot Study of Antibiotic resistance in 
P.acnes strains: A Comparison Among Treatment 
Modalities Including Antibiotics, BPO, Isotretinoin. Indian 
J Dermatol 2016 ;61(1):45

•Of the 52 P.acnes strains isolated (80 pts) 
resistance was observed to:

- AZI (100%), ERY (98%), CL (90%), 
- DOX (44%), and TETs (31%), MINO (1.9%) 
- LEVO (9.6%). 
Isotretinoin/BPO had the least number of
resistant strains.

•CONCLUSIONS: High resistance was seen to 
macrolides-lincosamides (AZI and CL) while MINO 
and LEVO resistance was low.



c

Clinical relevance of P.acnes ATB Resistance

Correlation between the carriage of resistant strains 
of P. acnes and reduced therapeutic outcome

Positive
Leyden et al. 1983
Eady et al. 1989
Ozolins et al. 2003

Negative 
Oprica 2007



ANTIBIOTICS IN ACNE

P.Acnes Other bacteria:

Acne Systemic - Staf. (aureus, epidermidis)
infections - Str. (pyog, pneum, virid) 
(endocarditis,      - GI tract
endophtalmitis, - Urinary tract
prosthesis inf.)   - Gram neg (big folds) 



P.acnes and Acute Systemic Infections

- Propionibacteria are very susceptible to β-lactams, 
such as penicillin

- None of the agents we use to treat acne would be 
candidates for therapeutic use in acute deep P.acnes 
infections

- Antibiotic-resistant P.acnes secondary to acne 
treatment puts neither patients nor the community at 
risk of ATB-resistant propionibacterial infections

(Oprica 2005)



ANTIBIOTICS IN ACNE
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Gli antibiotici utilizzati nell’acne hanno

effetti sul microbioma ?



BACTERIAL MODIFICATIONS INDUCED BY ATB

Author carriage patients results
Delost 2015 S.Aureus - nose 263 S.Aureus

Atb  15.7 > 6.3  Res no diff

Ozuguz 2015 S.Aureus - nose 20 S.Aureus
Atb 0 > 25%

Toyne 2012 S.aureus
nose

116 S.aureus
(tetra, ery, clinda)

Fanelli 2011 S.aureus
nose + throat

83 

43% colon 

S.aureus
Tetra < colon   = resistance

Levy 2003 S.aureus 
S.pyogenes
oropharynx

105 

42 atb

63 no atb

S.pyogenes
Atb > colon + res

S.aureus
Atb = no Atb 

Mills 1998 S.aureus
nose

208 S.aureus
Ery > colon  > resist (4 wks)

Vowels 1996 S.aureus
nose, forehead

225 S.Aureus
Ery

Marples 1969 S.aureus
nose

31 S.aureus
user 14%, no 35%, no acne 32%
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Staf. Aureus  carriage rates and antibiotic resistance patterns in 
patients with acne vulgaris
Delost GR, et al. JAAD 2015

S.aureus carriage rate anterior nares:

- with antibiotic                6.3%

- no antibiotics                15.7%

The percentage of S.aureus resistant to or more atb did not 
significantly differ between the 2 groups (p= 0.434)

Conclusion: treatment with atb in acne decreases S.aureus carriage rate 
but doesn’t significantly alter the atb resistance rate 
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Toyne H, et al. Propionibacterium acnes resistance and antibiotic use in patients 
attending Australian general practice. Australasian Journal of Dermatology 2012

1997-8 99 pts   P.acnes +  86 (res 11)
2007 116 pts   P.acnes +  94 (res 9)

No difference in prevalence of P.acnes atb res after 10 years 

2007
Sa+ nose reduced with atb (9/116 oral, 0/116 topical, 33% no atb)
Sa+ nose increased after stopping atb



Toyne H, et al. Propionibacterium acnes resistance and antibiotic use in patients 
attending Australian general practice. Australasian Journal of Dermatology 2012

5/30 Sa res clinda and ery     1/30 MRSA (but none of these pts had res P.acnes)
No demonstration of simultaneous resistance of Sa and P.acnes

Marked decline in the percentage of resistant P.acnes by time in days since ceasing
Antibiotics:  day 0         15 res, 

day 1-120     5 res, 
day > 120     0 res.

Demonstration that resistance is reversible



Gli antibiotici utilizzati ell’acne hanno effetto sul 
microbioma ? 

Sì

Questi effetti sono clinicamente rilevanti ?

I pazienti acneici trattati sono affetti da patologie 
infettive più frequentemente di altri ?         



INDUCTION OF INFECTIONS BY ATBs FOR ACNE

Author treatment patients infections

Margolis

2005

Top / syst ATBs

(tetra, ery, clin)

71.7%

database

118.496

ATB users

odds URTI 2.15  

vs non users (???)

Adams

1985

Tetra / Ery

(bowel flora)

26 Tetra > resistance

Ery no resistance

No G.I. infections



Margolis DJ, et al. Antibiotic treatment of acne maybe associated with upper 
respiratory tract infections. Arch Dermatol 2005

Objective: determine if long-term use of atb (at least 6 weeks) in acne increases 
URTI or urinary tract infections (UTI)

Results: 118.496 patients – 71.7% users (tetra, ery, clinda) 28.3% not users

Within the first year of observation:
URTI: 15.4% of acne patients at least 1 URTI

Odds of URTI among users 2.15 times greater than in not users
UTI: no association was noted 



Margolis DJ, et al. Antibiotic treatment of acne maybe associated with upper 
respiratory tract infections. Arch Dermatol 2005

Comments: 10% of URTI are due to a bacterial source

Atb used in acne are no longer frequently used in bacterial URTIs

“The true clinical importance of our findings requires further investigation”

The plausability of the association as causal inference not established

The risk of these infections and benefits in acne must be balanced

Incidence of URTI in the 12 months preceding the study is missing

Editorial: what are the implications of this study for clinicians ? 

The findings do not yet justify a change in current practice !!!



I dati disponibili mostrano una rilevanza clinica 
non significativa



P.acnes Other bacteria
(S.aureus, Str.pyog – pneum)

URTI ?
Acne         Other                  

conditions

Resistance Tetra Number       ATB        Tx
reduces not variable/ resistance  guideline
outcomes indicated unknown

data Relevance ?
Transmission ?
Duration ?

ANTIBIOTICS and ACNE









Antibiotico-Resistenza e Acne:
La Posizione di Dermatologi Italiani

(Risultati di una Consensus Conference)

Bettoli V, Antonioli P*, Barbareschi M, Bellosta M, Di Pietro A,
Drago L**, Libanore M***, Pelfini C, Pravettoni C, Rossi R**, 

Skroza N, Veraldi S, Virgili A.

In rappresentanza di ADOI, SIDeMaST, AIDA, ISPLAD, IAB, DDI





Il testo della Consensus è pubblicato

nel sito dell’AIFA (ricerca > antibiotico resistenza acne)



ACNE, TERAPIA ANTIBIOTICA E ANTIBIOTICO-RESISTENZA: LA POSIZIONE DEI 

DERMATOLOGI ITALIANI 

Lo sviluppo di resistenza dei batteri agli antibiotici è un problema che nasce 

parallelamente all’utilizzo degli antibiotici stessi. In tutti i paesi del mondo, da vari anni, si 

osserva un suo preoccupante crescendo. Il numero di infezioni batteriche causa di decesso 

o di rilevante e prolungata inabilità, come conseguenza dello sviluppo di resistenza 

batterica agli antibiotici, ha raggiunto livelli tali da allarmare le autorità sanitarie a livello 

internazionale. Basti pensare come la WHO, nel marzo 2015, ha reso pubblico il draft del 

“global actionplan on antimicrobial resistance” ( 1 ), da cui chiaramente si evince la 

necessità che tutti i paesi sviluppino in tempi rapidi actionplans in linea con quello della 

WHO. I batteri, sottoposti alla pressione selettiva esercitata dagli antibiotici, rispondono 

sviluppando modalità di resistenza che riducono, in modo più o meno marcato, l’efficacia 

terapeutica dell’antibiotico stesso. Sviluppare resistenza ad un antibiotico è, per il 

batterio, una reazione naturale di sopravvivenza e di adattamento ad una situazione 

ambientale mutata per la presenza del farmaco: si tratta quindi di un processo fisiologico 

e prevedibile. 



Strategies for preventing antibiotic resistance (1)

1) Evitare l’antibiotico, sia topico che sistemico, come monoterapia

2) Combinare un retinoide topico, base della terapia dell’acne, con
l’antimicrobico

3) Associare il BPO per il suo effetto antimicrobico e per la
capacità di non favorire antibiotico-resistenza

4) Utilizzare l’antibiotico per una durata preferibilmente non
superiore ai 3 mesi



Strategies for preventing antibiotic resistance (2)

5) Preferibile evitare l’uso combinato di antibiotico topico e
sistemico

6) Valutare l’andamento clinico dopo 6-8 settimane di terapia. In
caso di assenza di risposta clinica sospendere l’antibiotico e
passare ad un altro trattamento.  Nel caso in cui si fosse già
ottenuta la scomparsa dell’acne si consiglia il passaggio alla
terapia di mantenimento

7) Come terapia di mantenimento considerare il retinoide topico ed
associare il BPO quando si ritenga necessario.  Da evitare
l’antibiotico.  
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CONCLUSIONS 

- ATBs used in acne may influence human
commensal bacterial environment

- Apparently no significant increase of bacterial
infectious diseases


