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ABSTRACT

The rapidly growing problem of antibiotic resistant Streptococus pyogenes is a major concer. The
present study aimed to find out incidence of S. pyogenes isolated from patientsin our district, identify
susceptibility profile to commonly used antibictics, determine MIC of isolates to penicillin and
erythromycin and detect the macrolide resistance phenotypic patter. A cross sectional study with 180
enrolled patients were selected by systemic random sampling, presented with clinically suspected S.
pyogenes infections(acute fallicular tonsillitis, diabetic foot, infected surgical wounds& necrotizing
fasciitis, without previous antibiotic therapy).. Methods and Material: Spyogens were isolated&
identified with antibiotic susceptibility testing. MIC determination was done for penicillin and
erythromycin and determination of the macrolide resistance phenotypes. Statistical analysis: SPSS
version 19 and EPI-INFO 6. Results: Three penicillin resistant strains (4%) and 16 erythromycin
resistance strains (21.3%) were isolated. No vancomycin resistance, clindamycin resistance rate
(10.7%). A rising Penicillin MIC (0.12 - 32 ) microgram/ml. Erythromycin MIC (1-256)
microgram/ml. Phenotypic erythromycin resistance pattern showed M-phenotype; 11 strains (68.7%),
4 strains cMLS (25%) and 1 strain iMLS (6.3%). Conclusion: Incidence of erythromycin and
penicillin resistance increased, restricted use of erythromycin and penicillin is advised to maintain
required efficacy. Clindamycin is the drug of choice for penicillin resistant GAS infections in children
while vancomycin is better to be saved for life threatening conditions. Recommendations: Rationale
use of penicillin is amust for not to lose this weapon against Spyogens. wide spread of resistance to
erythromycin necessitates antibiotic guided therapy.

I ntroduction

Streptococcus pyogenes (S pyogenes) causes
severa infections as pharyngitis, pyoderma,
cellulitis, necrotizing fasciitis, bacteremia
and pneumonia, besides post infectious

sequelae  like acute rheumatic fever
Penicillin and its derivatives remains the
drug of choice. However in patients alergic
to penicillin, aternatives as macrolide and
qguinolones are prescribed (Sharma et al.,
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2010).

Increases in macrolide resistance have been
reported. Moreover, the rapidly growing
problem of antibiotic resistant S.pyogenesis
increasing. Reports with rising minimum
inhibitory ~ concentration  (MIC)  or
diminished susceptibility to penicillin have
been published (Ray et al., 2010). Different
resistance rates have existed according to
geographical location and investigators
(Bourbeau, 2003; Zhou et a., 2014). The
main aim of this study to reveal incidence of
S.pyogenes isolated from patients in our
locality. And to identify susceptibility
profile to commonly used antibiotics for the
determine MIC of isolates to penicillin and
erythromycin. Also to detect macrolide
resistance phenotypic pattern.

Materials and methods

From May 2013 to December 2013, 180
patients were included in this cross sectional
study. They were enrolled from patients
attending at  outpatient clinics  of
Otorhinolaryngolog, Head and Neck
Surgery, Genera Surgery and Pediatric
departments — Zagazig University hospitals-
Zagazig-Egypt.

Selected patients were presented with
infections clinically suspected to be caused
by S.pyogenes with no previous antibiotic
therapy as follows: 100 cases of acute
follicular tonsillitis (AFT) (50 from pediatric
outpatient  clinics and 50  from
Otorhinolaryngolog clinics), diabetic foot
(30), infected surgica wounds (30) and
necrotizing fasciitis (20). They were selected
by systemic random sampling.

A thorough history was taken from all
subjects. This study was approved by the
Institutional Review Board (IRB) and
informed written consent was obtained from
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the enrolled subjects or parents of included
children.

Identification of S. pyogenes. Samples
collected included tonsilar pus, pus and
wound exudates. Samples were transported
to the lab in Amies transport medium (BBL,
USA). Samples were processed and S.
pyogenes identified by Gram stain, colony
morphology on sheep blood agar containing
trimethoprim-sulfamethoxazole,  Catalase
test and bacitracin sensitivity (Zone of
inhibition>14 Cm) (Kotloff and Van Beneden,
2008).

Serologic identification: It was done by
Pastorex strep A (Biorad), positive reaction
appeared as red clumps on a green
background and negative reaction appeared
as uniform brown suspension.

Antibiotic susceptibility testing: It was done by
disc diffusion method for the isolated (75)
Streptococus pyogenes strains according to the
standerd procedures of the CLSI guidelines. The
following discs (Bioanalyse, Turkey) were used:
Clindamycin [(DA) 2ug /disc], Erythromycin
[(E) 15 pg/disc], Penicillin [(P) 210ug/dis,
Vancomycin [(VA) 30ug /disc], Tetracycline
[(TE) 30ug/disc] (CLSI, 2013).

MIC determination: E-test strips (AB-Biodisk)
for both penicillin and erythromycin was used for
all resistant isolates and tube dilution method for
Benzathin benzyl penicillin(1200000 1U) from
Acadima international, 1mg= 1307 IU Quality
Control ~ Standard  Strain:  Streptococcus
pneumoniae ATCC49619. From the (Global
Bioresource Center of American Type Culture
Collection) (Soback, 2002).

Determination of
macrolide resistance

the phenotypes of

Erythromycin-resistant isolates  were
classified on the basis of their susceptibility
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patterns as shown by double disk tests
involving erythromycin (15 pg) and
clindamycin (2 pg) disks (Becton Dickinson
Microbiology Systems, Cockeysville, MD,
USA).The 2 disks were placed 15 to 20 mm
apart on Mueler-Hinton blood agar
supplemented with 5% sheep blood, which
had been inoculated with a swab dipped into
a bacterial suspension with a turbidity
equivalent to that of a 0.5 McFarland
standard. Three phenotypes were assigned:
M (erythromycin resistant and clindamycin
susceptible), cMLSB (constitutive
erythromycin and clindamycin resistant),
and iIMLSB (erythromycin resistant and
clindamycin inducible). Blunting of the
clindamycin inhibition zone near to the
erythromycin disk indicated an iMLSB
phenotype, whereas susceptibility to
clindamycin with no blunting indicated the
M phenotype (Seppalaet al., 2005)

Statistical analysis. Data were collected,
tabulated and analyzed using SPSS version
19 and EPI-INFO 6.

Result and Discussion

The included 180 patients were categorized
into 3 age groups (Table 1). The cases were
100 female (55.6%) and 80 male (44.4%).
Out of collected 180 clinical specimens, 75
isolates were identified as S.pyogenes.
Results of antibiotic susceptibility test for
those strains are shown in Table 2. Clinical
presentation of isolated strains as regards
penicillin  susceptibility is illustrated in
Table 3.

Results of MIC determination showed that,
for the 3 penicillin resistant strains MIC
range for penicillin was (8-32 ug/ml). The 3
strains were resistant to Benzathin penzyl
penicillin G by tube dilution at concentration
of 64 ug/ml. For the 16 erythromycin
resistant isolates MIC range for
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erythromycin ~ was  (1-256 ug/ml).
Phenotypic pattern of macrolide resistance
showed predominant M phenotype; 11
strains (68.7%), 4 strains cMLS (25%) and 1
strain IMLS (6.3%). The three penicillin
resistant strains are demonstrated in Table 4.

S.pyogenes is a beta-hemolytic
streptococcus of serological group A. It is
one of the most important bacterial

pathogens in humans. The management of S.
pyogenes infection includes the use of
penicillins, cephalosporins or macrolides for
treatment however; recent studies have
shown that changing strains of GAS
resistant to these agents have emerged (Zhou
et a., 2014).

In this study, we reevaluated in-vitro
susceptibility of group A beta hemolytic
streptococci  in outpatient clinic of our
hospitals. Antibiotic susceptibility pattern of
isolated strains could help to set guidelines
for empiric treatment of Spyogens in our
district. Tetracycline is not recommended
due to high resistance rate (32%). On the
other hand vanconycin (100% susceptibility
rate) is the most effective drug
recommended as first line therapy in
emergency and life threatening infections.
Yet it may better be conserved to avoid
spread of vancomycin resistance especially
in mixed infections with MRSA and avoid
consequent emergence of VRSA strains.

Penicillin showed excellent response with
90% susceptibility rate that permit to
continue its use as the first line of treatment
in S. pyogens infections. However an alarm
is rising about emerging resistance, 3
resistant strains (4%) were isolated in this
study. Although low number, yet it is a very
serious finding as it is the drug of choicein
treatment of GAS infection.

A high rate of erythromycin resistance was



revealed in 16 strains representing 21.3% of
isolated S. pyogens. This was comparable to
the results of previous studies (Ardanuy et
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a., 2010; Lynskey et a., 2011; Rubio-LOpez

et a., 2012) higher than (Camara et d.,
2013) and much lower than (Yang et a.,
2013y

Table.1 Agedistribution of enrolled cases

P X? Age (years) Diagnosis

48-70 19-47 2-18
(n=41) (n=52) (N=87)

<0.001** | 36.83 9(22.0%) | 24(46.2%) | 67 (77.0%) * AFT (n=100)

Necrotizing
* % 0,
<0.001 7628 | 20(48.8%) S Feccitis (n20)
<0.001** 50.8 6(14.6%) | 24 (46.2%) Diabetic foot (n=30)
0.06 5.64 6(146%) | 4(7.6%) | 20(23.0%) | Infected wound (n=30)

X? = Chi —Square test

Table.2 Antibiotic susceptibility pattern of S. pyogenes by Modified Kirby-Bauer method

Antibiotic agent
(mg/disk)

Kirby-Bauer

Susceptibility pattern in percentage (%)

Sensitive
No. (%)

Intermediate
No. (%)

Resistant
No. (%)

Penicillin (10ug)

68 (90.7%)

4 (5.3%)

3 (4.0%)

Erythromycin (15 pg)

33 (44.0%)

26 (34.7%)

16 (21.3%)

67 (89.3%)

8 (10.7%)

Clindamycin (2 pg)
Vancomycin (30 pg)

75 (100%)

I E————

Tetracycline ( 30 pg)

49 (65.3%)

2 (2.7%)

24 (32%)

Table.3 Association between susceptibility pattern for penicillin and erythromycin with clinical
presentation

Clinical presentation

Susceptibility

B AFT N=53

Necrotizing
fasciitis N=3

Diabetic Foot
N=7

I nfected wound
N=12

Penicillin
-Resistant
-Intermediate
-Sensitive

3 (5.7%)
3 (5.7%)
47 (88.6)

3 (100%)

1 (14.3%)
6 (85.7%)

12 (100.0%)

Erythromycin
-Resistant
-l ntermediate
-Sensitive

16 (30.2%)
15 (28.3%)
22 (41.55%)

X? = Chi —Square test

1(33.3%)
2 (66.75%)
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4 (57.1%)
3 (42.9%)

6 (50.0%)
6 (50.0%)
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Table.4 Penicillin resistant isolated Streptococcus pyogens

3 2 1
rans
Characteristi
10 years 10 years 12 years Age
Resistant Resistant Resistant Susceptibility to
Erythromycin
M M IMLS Erythromycin
resistance
pattern
sensitive Sensitive sensitive Susceptibility to
vancomycin and
clindamycin
Resistant Resistant Resistant Susceptibility to
tetracycline

Rising adlergy to Penicillin G with
subsequent use of erythromycin as an
aternative isimplicated in high frequency of
erythromycin resistance in many parts of the
world (Villasefior-Sierra et a., 2012). Thus
erythromycin ~ could be no more
recommended as preferred choice in
penicillin alergy. The revealed intermediate
activity 5.3% in penicillin and 34.7% in
erythromycin  necessitates  performing
antibiotic ~ susceptibility test  before
prescribing each.

The situation differs with clindamycin, it
showed susceptibility rate comparable to
that of penicillin (89.3%) but with higher
resistance rate (10.7%). This makes it an
accepted choice in respiratory infections
caused by S. pyogenes in patients who are
intolerant to other indicated antibiotics or
who are infected with resistant organism
and/or combined infections (e.g. diabetic
foot). Clindamycin reduces the toxin
producing effects of S. pyogenes and as
such, may be particularly useful for treating
necrotizing fasciitis.

In this study, we found out a rising
Penicillin MIC with range 0.12 to 32
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microgram/ml which is more than global

levels. European Society of clinical
microbiology and infectious disease reported
in 2013 that MIC of penicillin was < 0.25
microgram/ml  against GA. Comparable
results were revealed from different
countries: India; 0.16 to 0.75 (Capoor et a.,
2006) Mexico; 0.003 to 0.75 (Amabile-
Cuevas et a., 2001), Japan 0.12 to 2
microgran/ml (Gawa et a., 2011). This
highlights the importance of reconsidering
patterns of penicillin susceptibility.

The three penicillin resistant strains were
resistant also to erythromycin and to
Benzathyn penzyl penicillin by tube dilution
at concentration of 64 ug/ml. The
phenotypic pattern of resistant strains was 2
M and 1 iMLS. This finding is in agreement
with™® who stated that co-resistance to
penicillin and erythromycin may be due to
easy availability of antibiotics over the
counter and their irrational use. However
they were sensitive to clindamycin and
vancomycin. This agreed with Frides et al in
Portugal (Frigeset al., 2012).

In this study, we found erythromycin MIC
of 1 to 256 microgram/ml which agrees with



Int.J.Curr.Microbiol . App.Sci (2014) 3(10) 750-756

Bae et a. (2007). Phenotypic pattern of
macrolide resistance showed predominant M
phenotype; 1lstrains (68.7%), 4 strains
CMLS (25%) and 1 strain iMLS (6.3%).
This results agreed with the results of
previous researches (Rubio-Lopez et a.,
2012; Villasenor-Sierra et a., 2012; Frides et
a., 2012; Bee et a., 2007; Katz et al., 2003;
Jacob et a., 2006). In genera, high
erythromycin resistance rates (90%) are
associated with the MLSB phenotype,
whereas the M phenotype is more frequent
in countries with lower resistance (50%). It
is well known that long-acting macrolides
such as clarithromycin and azithromycin
which ensure a low serum concentration of
the antibiotic for a long period of time, are
associated with the selection of resistant
strains. The frequent use of such drugsin the
Egyptian market as preferred trestment for
GAS creates this selective pressure which
could favor the spread of S.pyogenes clones
carrying macrolide-resistant determinants,
with consequent changes in macrolide
resistance rates and phenotypes (Amer et a.,
2008).

In conclusion, the incidence of erythromycin
and penicillin resistance increased, restricted
use of erythromycin and penicillin is advised
to maintain required efficacy. Clindamycin
is the drug of choice for penicillin resistant
GAS infections in children while
vancomycin is better to be saved for life
threatening conditions.

Recommendations

Continuous local monitoring of resistance
pattern of GAS to macrolides and other
aternative drugs is recommended to avoid
possible treatment failures.

Further studies are needed to explore the
genetic determinants of antibiotic resistance
among S. pyogenes isol ates.
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Further studies are needed to evaluate
effectiveness of long acting penicillin in
both treating S.pyogenes infection and
secondary prevention of rheumatic fever as
there may be a need to increase dose to
warrant more effective results.
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