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Community Acquired Common Bacterial Skin Infections


PATHOGENS INVOLVED AND ANTIBIOTIC SENSITIVITY PATTERN OF ISOLATES IN COMMUNITY ACQUIRED COMMON BACTERIAL SKIN INFECTIONS PRESENTING IN A TERTIARY CARE HOSPITAL
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ABSTRACT

Objective: To determine the bacterial pathogens involved and their antibiotic sensitivity pattern in commonly encountered community acquired superficial skin infections and determine the appropriate empirical antibiotics for such conditions.

Design: A descriptive study.
Place and Duration of Study: A descriptive study was carried out at Department of Dermatology and Pathology Combined Military Hospital Peshawar from 1st Oct 2005 to 31st Jan 2006. 

Patients and Methods: Swabs from skin lesions of a total of 117 patients suffering from common primary pyodermas were collected for microbiological analysis. These were stained with gram stain and conventional biochemical & serological tests were performed for identification of different isolates after their culture followed by their antibiotic sensitivity testing with standard antibiotic discs using modified Kirby Bauer disk diffusion method as per National Committee for Clinical Laboratory Standards recommendations.  

Results: A total of 117 cases were studied with age range from 6months to 60 years (median age 12 years). Male and female ratio was 1.8:1. There were 12 cases, which did not reveal any growth. Among 69 positive cases of impetigo/ecthyma, in 14 (20.3%) Staphylococcus aureus was isolated; in 26 (37.7%) Streptococcus pyogenes; in 27 (39.1%) both Staphylococcus aureus and Streptococcus pyogenes and in only 2 cases (2.9%) both Staphylococcus aureus and Pseudomonas aerugenosa together were isolated. Among 26 positive folliculitis/furunculosis cases, in 19 (73.1%) Staphylococcus aureus; in 4 (15.4%) Streptococcus pyogenes and in 3 (11.5%) both these organisms were isolated. Among 10 positive cases of cellulitis, in 3 each (30%) Streptococcus pyogenes and Staphylococcus aureus alone and in 4 (40%) both these organisms together were isolated. In 105 positive cases, 72 Staphylococcus aureus and 67 Streptococcus pyogenes were isolated. In 34 cases both these organisms were isolated together. All Staphylococci were found resistant to all ( lactamase labile penicillins and there were 6 (8.3%) staphylococci resistant to oxacillin (MRSA). However, all Staphylococci other than MRSA were susceptible to ( lactamase stable penicillins like Amoxicillin-Clavulanic acid. All the MRSA were susceptible to vancomycin and fusidic acid and some of them were susceptible to gentamicin, amikacin, ciprofloxacin, chloramphenicol, doxycycline and clindamycin. All streptococci were susceptible to penicillins, fusidic acid and vancomycin. Almost half of them were resistant to erythromycin and most to doxycycline. 

Conclusion:  First choice for an empirical treatment of community acquired superficial skin infections should be ( lactamase resistant penicillins like Amoxicillin-Clavulanic acid. In patients allergic to penicillin, lincosamides (Lincomycin & Clindamycin) or fusidic acid can be a systemic and/or topical alternative. 
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INTRODUCTION

Bacterial skin infections are common clinical problems encountered in most fields of clinical medicine. In most of the cases, Staphylococcus aureus and Streptococcus pyogenes are the causative agents [1]. In spite of introduction of newer antibiotics, rising incidence of bacterial resistance continues to be a problem. As the mainstay of management continues to be antimicrobial therapy, the treatment of common superficial pyodermas has to be rationalized based on current epidemiological trends and ever changing sensitivity patterns of causative organisms. This entails not only a good working knowledge of the ever-growing number of antibiotics but also current data on local sensitivity patterns of the indigenous bacterial flora. The paucity of such data in Pakistan has led to antibiotic prescription that is mostly irrational and influenced by personal prescribing habits, availability of drugs and social status of the client. This not only causes economical loss to a developing country but is also the main reason for the development of antibiotic resistance. Keeping this in view, the current study was planned to analyze the pathogens involved and determine their antibiotic sensitivity pattern in community acquired common superficial pyodermas of the skin in patients of all ages reporting for treatment to Dermatology Department of Combined Military Hospital (CMH) Peshawar.
PATIENTS AND METHODS

A descriptive study was conducted at Dermatology and Pathology Departments of CMH Peshawar from 1st October 2005 to 31st January 2006. Patients were selected by convenience, non-probability sampling. All the patients irrespective of age and sex suffering from community acquired common bacterial infections of skin (i.e. Impetigo/Ecthyma, Erysipelas, cellulitis, folliculitis, furunculosis and acute paronychia) and reporting first time to the Dermatology Department for treatment were included. A structured Performa was used for the collection of data. It demonstrated name and identification number of the patient, age, gender, local symptoms and signs. Culture and sensitivity results were also endorsed on the Performa.   

Patients who had used any topical/systemic antibiotics for the current skin and/or any systemic infection were excluded from the study. All patients suffering from any underlying general medical problems like diabetes mellitus, malnutrition, renal insufficiency or haematological malignancies were excluded from the study. Moreover patients on prolonged immunosuppressive/cytotoxic medications were also excluded.

All the individuals were subjected to a thorough physical and local examination, complete blood counts, routine blood chemistry, urine examination and chest radiography. Samples for bacteriological examination were collected using aseptic technique followed by their immediate transport to the Pathology Department for microbiological analysis. The swabs were cultured on blood, MacConkey and Chocolate agars and incubated aerobically at 35o C for 18-24 hours.   

Identification of the isolates was done by colony morphology, catalase and coagulase production, Gram staining, biochemical profile and serological test if required [2]. Antimicrobial susceptibility testing was carried out according to modified Kirby Bauer disk diffusion method as per National Committee for Clinical Laboratory Standards (NCCLS) recommendations [3]. The standard antimicrobial discs (Oxoid) used for Staphylococcus aureus were ampicillin (AMP) 30 µg, doxycycline (DOX) 30µg, co-trimoxazole (COT) 1.25/23.75 µg, gentamicin (GEN) 10µg, amikacin (AMK) 30µg, erythromycin (ERY) 15µg, chloramphenicol (CAP) 30µg, cephradine (CEPH) 30µg, Amoxicillin-Clavulanic acid 20/10µg, ciprofloxacin (CIP) 5µg, clindamycin (CLI) 2µg, fucidic acid (FUS) 10µg and vancomycin (VAN) 30 µg and for Streptococcus pyogenes discs were ampicillin (AMP) 30 µg, doxycycline (DOX) 30µg, erythromycin (ERY) 15µg, chloramphenicol (CAP) 30µg, cephradine (CEPH) 30µg, ciprofloxacin (CIP) 5µg, clindamycin (CLI) 2µg, fucidic acid (FUS) 10µg and cefotaxime (CTX) 30µg. Isolates were interpreted as susceptible or resistant according to the sensitivity zones of a particular antimicrobial as recommended by the NCCLS [3]. Methicillin-resistance was tested by using 1 (g oxacillin disk (Oxoid). A direct colony suspension of 0.5 MacFarland standard of the test organism was used for inoculation on Mueller-Hinton agar (Oxoid) containing 4% sodium chloride. Plates were incubated at 350C for 24 hrs. Oxford strain of Staphylococcus aureus NCTC 6571 sensitive to methicillin was used as control organism. The susceptible zone diameter was interpreted according to NCCLS criteria [3]. A zone diameter of ≥13 mm was taken as sensitive, 11-12 mm as intermediate and ≤10 mm as resistant. 

SPSS for windows version 11 (SPSS Inc Chicago IL, USA) was used for data compilation and calculation. Chi-square test was used to determine the significant of difference between categorical variables P-values of <0.05 was taken as significant.

RESULTS

A total of 117 cases were studied with age range from 6 months to 60 years (median age 12 years). Male and female ratio was 1.8:1. There were 71 (60.7%) having impetigo/ecthyma, 33 (28.2%) had folliculitis/furunculosis and 13 (11.1%) cellulitis. Reporting of impetigo cases was more than patients with folliculitis and later was more than cases of cellulitis. There were 12 cases (7 having folliculitis/furunculosis, 3 cellulitis and 2 impetigo), which did not reveal any growth. Among 69 positive cases of impetigo/ecthyma, in 14 (20.3%) Staphylococcus aureus was isolated; in 26 (37.7%) Streptococcus pyogenes; in 27 (39.1%) both Staphylococcus aureus and Streptococcus pyogenes and in only 2 cases (2.9%) Staphylococcus aureus with Pseudomonas aerugenosa were isolated. Among 26 positive folliculitis/furunculosis cases, in 19 (73.1%) Staphylococcus aureus; in 4 (15.4%) Streptococcus pyogenes and in 3 (11.5%) both these organisms were isolated. Among 10 positive cases of cellulitis, in 3 each (30%) Streptococcus pyogenes and Staphylococcus aureus alone whereas in 4 (40%) both these organisms together were isolated (table-1). In 105 positive cases, 72(68.6%) Staphylococcus aureus and 67(63.8%) Streptococcus pyogenes were isolated. In 34 cases both these organisms were isolated. Isolation rate of staphylococci from the three clinical conditions differ significantly. Isolation rate of streptococci is significantly more in cases of impetigo (p<0.05) when total number of staphylococci and streptococci were considered.   

Antibiotic susceptibility patterns of Staphylococcus aureus and Streptococcus pyogenes are depicted in (table-2). All the Staphylococci were found resistant to all ( lactamase labile penicillins and there were 6 (8.3%) staphylococci resistant to oxacillin (MRSA). Almost all the staphylococci other than MRSA were susceptible to ( lactamase stable penicillins like Amoxicillin-Clavulanic acid. All the MRSA were susceptible to vancomycin and fusidic acid and some of them were susceptible to gentamicin, amikacin, ciprofloxacin, chloramphenicol, doxycycline and clindamycin. All the streptococci were susceptible to penicillins, fusidic acid and vancomycin. Almost half of them were found resistant to erythromycin; quit a number of them to ciprofloxacin and most to doxycycline. 

DISCUSSION

Community acquired common superficial bacterial infections of the skin are a global problem affecting all age groups from infancy to elderly. Staphylococcus aureus and group A streptococci constitute a sizeable percentage of microorganisms detected from common primary pyodermas. Mixed infections and infections with gram-negative organisms are a concern in secondary pyodermas [4]. Incidence of methicillin resistant Staphylococcus aureus (MRSA) has been observed to be on the rise in some of the local and international studies [4].

Our study also confirms the dual etiology of organisms in impetigo as has been shown previously [1]. However, rate of isolation of streptococci (n=53) differ significantly from that of staphylococci (n=43). In other studies Staphylococcus aureus is the predominant organism in cases of impetigo [4-9]. In population under study it appears that the Streptococcus pyogenes is the primary pathogen and Staphylococcus aureus, the secondary invader.  On the other hand in folliculitis/furunculosis Staphylococcus aureus is major etiological agent rather than Streptococcus pyogenes. This observation is similar to the other studies done elsewhere [7, 10-12]. In cases of cellulitis the equal percentage of streptococci and staphylococci is in contrast to common view of cellulitis being predominantly streptococcal in etiology [1]. However, as the number of cases of cellulitis in our study is less, studies on a larger number of patients may help to draw any conclusion in this regard. In overall perspective, the dual etiology and rising percentages of streptococci in impetigo and folliculitis/furunculosis on one hand and Staphylococcus aureus in cellulitis on the other suggest the modification in empirical antibiotic therapy in such cases.  

All the isolates of Staphylococcus aureus were resistant to ( lactamase sensitive penicillins whereas all of Streptococcus pyogenes were susceptible to these penicillins. Therefore, keeping in view the etiological agents of superficial skin infections, empirical use of such penicillins would not be effective and useful. Most of Staphylococcus aureus were susceptible to ( lactamase stable penicillins like Amoxicillin-Clavulanic acid and hence these penicillins would be effective agents for empirical treatment. However, in patients allergic to penicillin, lincosamides (lincomycin & clindamycin) or fusidic acid could be initiated as empirical systemic and/or topical treatment and modified accordingly as per results of culture and sensitivity. 

Susceptibility rates of Staphylococcus aureus and Streptococcus pyogenes to erythromycin and doxycycline do not make these antibiotics as appropriate empirical choice against these organisms. There are other reports of reduced susceptibility to erythromycin [4]. Since present study revealed that either both these organisms or one of them has shown increase in resistance against cephalosporins, fluoroquinolones and co-trimoxazole as compared with studies elsewhere [5-7,10,12], these drugs may not be a logical choice for empirical therapy in superficial skin infections. Although chloramphenicol is not usually used in skin and soft tissue infection; in the present study, the susceptibility rate of both streptococci and staphylococci to this drug is significantly high. So this drug can also be considered, at least topically, for empirical treatment of these conditions.

Isolation of MRSA (8.3%) from such cases is comparable to that in other studies conducted on community-acquired pyodermas [4, 6]. This however is much less than studies from hospital acquired pyodermas [10,11,13]. However, most of these MRSA were susceptible to other common antibiotics like ciprofloxacin, lincosamides and chloramphenicol. Pseudomonas aerugenosa in two of our cases of impetigo was a co-pathogen as reported earlier [10,11].  Low frequency of MRSA and Pseudomonas aerugenosa would justify culture and sensitivity test on appropriate specimens in non-responders to empirical treatment in such cases. 

CONCLUSION

Primary superficial pyodermas are a common dermatological problem in community setting. First choice for an empirical treatment of such infections should be a ( lactamase resistant penicillin like Amoxicillin-Clavulanic acid. In patients allergic to penicillin; lincosamides (Lincomycin & Clindamycin), or fusidic acid could be a systemic and/or topical alternate and culture & sensitivity of appropriate specimen would be required for definitive treatment subsequently.  However, since chloramphenicol has shown a high degree of activity against both causative organisms, its topical/systemic use may also be considered empirically pending the result of culture & sensitivity.
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Table-1:	Number and type of microorganisms isolated from community acquired superficial skin infections. 





Microorganisms�
# of microorganisms isolated (%)�
�
�
Impetigo/ ecthyma


(n=71)�
Folliculitis/ Furunculosis


(n=33)�
Cellulitis


(n=13)�
�
Staphylococcus aureus�
14 (19.7)�
19 (57.6)�
3 (23.1)�
�
Streptococcus pyogenes�
26 (36.6)�
4 (12.1)�
3 (23.1)�
�
Staphylococcus aureus+ Streptococcus pyogenes�
27 (38.1)�
3 (9.1)�
4 (30.7)�
�
Staphylococcus aureus+ Pseudomonas aerugenosa�
2 (2.8)�
-�
-�
�
No Growth�
2 (2.8)�
7 (21.2)�
3 (23.1)�
�



P-value < 0.05





Table-2:	Antimicrobial susceptibility pattern of isolates from common superficial infections of skin. 





Antibiotic�
# Susceptible (%)�
�
�
Staphylococcus aureus (n=72)�
Streptococcus pyogenes (n=67)�
�
Ampicillin�
0(0)�
67 (100)�
�
Amoxicillin-Clavulanic acid�
66 (91.7)�
ND�
�
Ciprofloxacin�
70 (97.2)�
41 (61.2)�
�
Amikacin�
71 (98.6)�
ND�
�
Fusidic Acid�
72 (100)�
67 (100)�
�
Vancomycin�
72 (100)�
67 (100)�
�
Gentamicin�
65 (90.3)�
ND�
�
Chloramphenicol�
65 (90.3)�
48 (71.6)�
�
Erythromycin�
55 (76.4)�
41 (61.2)�
�
Cephradine�
37 (51.4)�
63 (94.0)�
�
Cefotaxime�
ND�
63 (94.0)�
�
Co-Trimoxazole�
22 (30.6)�
ND�
�
Doxycycline�
21 (29.2)�
8 (11.9)�
�
Clindamycin�
69 (95.8)�
64 (95.5)�
�
Oxacillin (Methicillin)�
66 (91.7)�
ND�
�



ND= Not Done








289
294
293

