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Prevalence of Multidrug Resistance in Streptococcus Pyogenes
Isolates from Different Clinical Sources in Al-Diwaniyah City
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pathogen for human that causes a wide variety of
diseases. Despite the fact that antibiotics are effective to
treat GAS infections, antibiotic resistance particularly to
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Lo ) Aim: Determine the prevalence of multidrug resistance
~ Department of Biology, College of in  Streptococcus pyogenes isolates from different
Science, University of Al-Qadisiyah, clinical sources in Al-Diwaniyah city.

Al- Diwaniayh , Iraq

Method : The study included the collection of (125)
samples from different clinical source(Throat swabs,
tonsils, urine ,burns) from patients in Al-Diwaniyah
teaching hospital and Burns' hospital in Al-Diwaniyah
city, during the period from 15-8-2022 to 1-12-2023
.The patients were with different ages ranging from 6-50
years, and from both sexes. The identification of
bacterial isolates were achieved by morphological
characteristics of bacterial colonies on selective media ,
result of Bacitracin sensitivity test ,Gram stain, and
biochemical tests and confirmed the diagnosis by Vitek
system.

Results : A total of 20 (16.0%) isolates were identified
as S.pyogenes from (125) clinical samples that collected
from different sources, that distributed by 1 (5.0% )from
Throat Swab ,and 19 (95.0%) from Tonsils samples |,
and No isolate detected from urine and burns samples .
The results of antibiotic sensitivity test showed all
isolates were sensitive to Ciprofloxacin and
Vancomycin, on the other hand, 1(5.0%), 1(5.0%),
3(14.0%), 2(9.0%), 4(18.0%), 5(23.0%), 15(68.0%),
21(95.0%) isolates were resistance for Azithromycin,
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Clarithromycin, Erythromycin, Clindamycin,
Levofloxacin, Chloramphenicol, Tetracycline,
Penicillin, Oxacillin, respectively. Based on the
multidrug-resistance (MDR) profile, a total of 3 out of
22 (14.0%) Streptococcus pyogenes isolates were
resistant to 3 or more of antibiotics.

Conclusion : This study revealed that Streptococcus
pyogenes mostly isolated from tonsils. Isolates showed
high levels of resistance to most of the commercially
available antibiotics. A high percentage of MDR among
commonly isolated bacteria were found in this study
would be a serious, alarming issue.

Key words: Multidrug resistance, S. pyogenes,
Pharyngitis.

Introduction

Streptococcus pyogenes (S.pyogenes) is a species of Gram-positive, aerotolerant bacteria in the genus
Streptococcus. These bacteria are extracellular, non-motile and non-sporing cocci that tend to link in
chains. They are clinically important for humans, as they are an infrequent, but usually pathogenic,
part of the skin microbiota that can cause Group A streptococcal infection. S. pyogenes is the
predominant species harboring the Lancefield group A antigen, and is often called group A
Streptococcus (GAS)(1) . It causes a wide range of diseases in humans and has evolved a slew of
virulence mechanisms to evade host defenses (2, 3) .It is frequently carried asymptomatically and
causes superficial infections such as impetigo and pharyngitis(4). In rare cases, GAS enters the
bloodstream and deeper tissues, causing invasive infections such as bacteremia, necrotizing fasciitis,
and streptococcal toxic shock syndrome. Repeated infections can lead to post-infection sequelae such
acute post-streptococcal glomerulonephritis (PSGN) and acute rheumatic fever (ARF). GAS has a
significant impact on human health, infecting over 600 million people per year and causing over
500,000 deaths (5).

Despite the fact that antibiotics are effective and widely used to treat GAS infections, antibiotic
resistance particularly to macrolides, is increasing in a number of countries (6, 7). Antibiotic resistance
causes an increase in mortality, which has become a global public health concern (8,9). So, this study
aimed to determine the prevalence of multidrug resistance in Streptococcus pyogenes isolates from
different clinical sources in Al-Diwaniyah city.

Methodology
Collection of samples

The study included the collection of (125) samples from different clinical cases in Al-Diwaniyah
Teaching hospital and burns hospital in Al-Diwaniyah city during the period from 15-8-2022 to 1-12-
2023 .These samples included(55 )from patients with chronic and acute tonsillitis from the auditors of
the Ear, Nose and Throat Division, tonsils samples were taken by passing a sterile cotton swab on the
tonsils by the specialist, swabs were taken from the inside of the tonsils after tonsillectomy, and by
sterilizing the extracted tonsils by washing them with normal saline and then with alcohol at a
concentration of 7%, and opening them with a sterile scalpel and a smear of the fibrosis found in the
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tissue using a disposable transport media swab; (35) samples from throat swabs; 10 urine samples
from patients infected with urinary tract infections ;and 25 abscesses samples from the burns' patients
at the burns hospital . Cotton swabs containing the transport medium were used during collection to
ensure the vitality of the isolates and its survival for the longest period .Samples were taken from
patients after get their consent and recording their data of age and gender, the age of participant
patients were (6-50 years) ,and from both sexes. The collected samples were planted directly on Azide
blood agar medium, blood agar medium, and B-Selective Streptococcus agar medium containing 5 %
fresh blood and incubated under 5- 10% CO?2 for 24 hours at 37°C .

Identification of bacterial isolates

The identification of bacterial isolates were achieved by bacteriological methods including
morphological characteristics of bacterial colonies on agar(Azide blood agar medium, blood agar
medium, and B-Selective Streptococcus agar), result of Bacitracin sensitivity test ,Gram stain, and
biochemical tests. Gram stain was conducted for all positive cultures, all the isolates were diagnosed
by traditional biochemical tests and confirmed by automatic test (Vitek system).

Antibiotic susceptibility test

The isolates were tested for antimicrobial susceptibility to 11 antibiotics using the agar disc diffusion
method on Mueller—Hinton agar (Mast, UK) following Clinical and Laboratory Standards Institute
(CLSI) guidelines (CLSI , 2022). The 11 antibiotics tested were as follows: Clarithromycin (5 pg),
Erythromycin (10 pg),Azithromycin (15 pg), Tetracycline (10 pg), Clindamycin (10 pg),Levofloxacin
(5 pg), Ciprofloxacin (10 pg), Vancomycin (30 pg), Chloramphenicol (10 pg) Penicillin (10 pg),
Oxacillin (5 pg). These antibiotics are representative of the major classes of antimicrobial drugs
important to both veterinary and human medicine. Isolates were classified as susceptible, moderately
resistant, and resistant using breakpoints specified by the CLSI.

Results
Bacterial Isolation and Biochemical Identification

The culture of different clinical samples(125) on selective media showed that the bacterial agent were
detected in 22 (17.6%) samples as shown in figure (1).

m Positive culture

m Negative culture

Bacteriological Culture

Figure (1): Percentages of Bacterial culture from clinical samples.

A total of 20 (16.0%) isolates were identified as S.pyogenes from (125) clinical samples that collected
from different sources, by Gram stain (Figure 2), traditional biochemical tests(Table 1) and Vitek
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system; that distributed by 1 (5.0% )from Throat Swab ,and 19 (95.0%) from Tonsils samples , and No
isolate detected from urine and burns samples as shown in table (2).

Table (1) : Results of Gram stain and Biochemical tests of S.pyogenes isolates

Test . .
Bacteria Gramstain | Oxidase | Catalase | Coagulase Capsule | CAMP test
Streptococcus Gram - - . . ]
pyogenes positive cocci Positive Positive | Negative Positive Negative

Figure (2): The shape of S.pyogenes under light microscope(100X)
Table (2): Frequency distribution of S.pyogenes from different clinical samples

Characteristic Total number ¥ pgfgg”es P
Clinical samples \
Throat Swab, n (%) 35(28 %) 1(2.8%) 0.001
Tonsils, n (%) 55 (44 %) 19 (34.54%) '¥
Urine, n (%) 10 (8 %) 0 HS
Burns, n (%) 25 (20 %) 0
Total 125(100) 20(16%)

n: number of cases; ¥: Chi-square test; S: significant at P > 0.05

Bacitracin Sensitivity Test

The positive bacterial culture of S. pyogenes tested for bacitracin sensitivity and the results was shown
in figure (3 A&B). Streptococcus pyogenes (GAS) is inhibited by a small amount of bacitracin (0.04
U) in the disk. After an overnight incubation at 35°C in 5% CO2, a zone of inhibition surrounds the
disc, indicating the strain’s susceptibility.
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(A) bacitracin sensitivity test on Azide Blood Agar

(B) bacitracin sensitivity test on B-SSA

Figure (4): Results of bacitracin sensitivity test ;where -SSA: p-Selective Streptococcus Agar
Medium.

Antibiotic susceptibility of S.pyogenes isolates

The Antibiogram testing was performed with selected antibiotics that is commonly recommended by
(CLSI., 2022). The rates of sensitivity and resistance to antibiotics by S.pyogenes isolates are shown in
table 3, and as indicated that bacterial isolates varied in their susceptibility to the antibiotics, where all
isolates were sensitive to Ciprofloxacin and Vancomycin. On the other hand, 1(5.0%), 1(5.0%),
3(14.0%), 2(9.0%), 4(18.0%), 5(23.0%), 15(68.0%), 21(95.0%) isolates were resistance for
Azithromycin, Clarithromycin, Erythromycin, Clindamycin, Levofloxacin, Chloramphenicol,
Tetracycline, Penicillin, Oxacillin, respectively. Based on the multidrug-resistance (MDR) profile, a
total of 3 out of 22 (14.0%) Streptococcus pyogenes isolates were resistant to 3 or more of antibiotics
as shown in table (4).

Table (3): Sensitive Testing of S. pyogenes Isolates with selected Antibiotics

(e Interpretation
Types of Antibiotics Resistance | Intermediate | Sensitive P
S. pyogenes
Ciprofloxacin 0 (0%) 0 (0%) 22 (100%)
Vancomycin 0 (0%) 0 (0%) 22(100%)
Azithromycin 1(5.0%) 2 (9.0%) 19 (86.0%)
Clarithromycin 1(5.0%) 2 (9.0%) 19 (86.0%)
Erythromycin 1(5.0%) 2 (9.0%) 19 (86.0%)
Clindamycin 3 (14.0%) 0 (0%) 19 (86.0%) 0.001
Levofloxacin 2 (9.0%) 1 (5.0%) 19 (86.0%) +
Chloramphenicol 4 (18.0%) 1 (5.0%) 17 (77.0%) HS
Tetracycline 5 (23.0%) 4 (18.0%) 13 (59.0%)
Penicillin 15 (68.0%) 2 (9.0%) 5 (23.0%)
Oxacillin 21 (95.0%) 1 (5.0%) 0 (0%)

SD: standard deviation; 1:a nova; HS: Highly significant at P <0.001
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Table (4): Results of Antibiotics susceptibility patterns of S. pyogenes.

Sample MDR XDR PDR
n (%) n (%) n (%)
S. pyogenes
S. pyogenes
n=22 3 (15.0%) 2 (10.0%) 0 (0%)
P value 0.142 NS

. n: number of cases; X2 : Chi square ; NS: not significant at P < 0.05.
Discussion

This study revealed that Streptococcus pyogenes mostly isolated from tonsils. Tonsillitis is a common
bacterial disease caused by -hemolytic streptococci group A, Adeno and Epstein-Barr viruses spread
in most part of the world causes inflammation of tonsils (10).

Antimicrobial resistance is popular problem worldwide and the consuming of antimicrobials has been
identified as a driving force for the development and transmission of antimicrobial resistance in
bacteria. Increasing of antimicrobial resistance in S. pyogenes is a global problem, although resistance
significantly varies between geographical regions (11).

In present study, the susceptibility test of S. pyogenes strains showed that Ciprofloxacin have a high
activity where 20 (100%) of the isolates were susceptible. This result correspond with a study which
showed the susceptibility of S. pyogenes to ciprofloxacin was 84.9% (12).

Vancomycin was also very active against S. pyogenes with susceptibility rate 100%. Our results in
agreement with results of a study done in Baghdad (13) which reported the sensitivity rate for
Vancomycin was 96.3%. Other study consistence with present results ,a study found that most
common pathogens isolated from acute tonsillitis are Streptococci and staphylococci and according to
antibiotic susceptibility founded that Vancomycin showed high sensitivity (100%)(14). The high
sensitivity of Vancomycin may be due to its mechanism of inhibiting cell wall synthesis by binding to
the building blocks of peptidoglycan. than the results of a study which found the sensitivity of isolate
to VVancomycin was (56%)(15).

The present study observed good activity of macrolid antibiotic, the percentage of susceptibility of S.
pyogenes to Erythromycin, Clarithromycin and Azithromycin were 85% for each one. The present
result is dramatically different from other studies that has been reported in Irag which showed high
resistance to macrolid antibiotic (16,17 ). But the present results consistence with study in the United
States which reported the resistance ratio of S. pyogenes isolates to erythromycin was 6.8%,
Azithromycin 6.9% and Clarithromycin 6.6%(18). Also agree with a study carried out in Turkey (19)
which found that the resistance rate of S. pyogenes to erythromycin was 9%. In china investigate the
sensitive rate of S.pyogenes to erythromycin was 9.5% while the resistance rate was 88.9%(20).also
found that S. pyogenes isolated from core of tonsillectomy of patients recorded 80% resistance to
Erythromycin(21).

The present results also showed that chloramphenicol have high activity with 16 (80.0%) of the
isolates were susceptible, and only 3 (15%) of the isolates were resistant to chloramphenicol. This
result was similar to the results study which obtained (82.1%) f the isolates was sensitive(22).

The activity of clindamycin on S. pyogenes was good where 17 (85.0%) of isolates were susceptible to
it and only 3 (15.0%) isolates were resistance. The present result was in agreement with a study which
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also show low rates of resistance to Clindamycin(18). The present results also consistence study that
found the sensitivity to Clindamycin was (90%)(23).

In the present study, Levofloxacin showed a good activity where 17 (85.0%) of isolates were
susceptible and only 2 (10%) were resistance, and this result was in agreement with results of study
which show 69% of isolates were sensitive for Levofloxacin. Based on results, Levofloxacin may play
an effective alternative choice for treatment of patients infected with S. pyogenes infections in case of
resistance to macrolides antibiotic(16).

The present study observed the weak activity of Beta-lactams antibiotic against S. pyogenes, where the
Oxacillin showed 100% of the isolates were resistant to it and only 23% susceptible isolates of S.
pyogenes to the penicillin with 68% resistant isolates. According to the susceptibility testing, this
results agrees with the results of study which reported resistance of S. pyogenes to Ampicillin(24). The
results of current study were slightly close to the results of study which reported that isolates of S.
pyogenes were resist to Penicillin 100%(25). But the present result disagree with that reported in a
local study(17).

Bacteria often develop resistance to -lactam antibiotics by synthesizing a -lactamase, an enzyme that
attacks the B-lactam ring. To overcome this resistance, f-lactam antibiotics are often given with [-
lactamase inhibitors such as clavulanic acid. B -lactam antibiotics are bactericidal and act by inhibiting
the synthesis of the peptidoglycan layer of bacterial cell walls (26).

Therefore, the present study show 3 (15.0% ) isolates of S. pyogenes were MDR. Whereas, 2 (10.0% )
isolates of S. pyogenes were found as XDR, and no PDR was observed in this study, table (4).
However, the present study revealed that several of the isolates were considered multiple antibiotics
resistant. Multidrug-resistant (MDR) was considered in isolates with resistance to at least one agent in
three or more antibiotic categories (27). Infections with these multiple resistance isolates may be
associated with increased morbidity and mortality, which can attributed to limited effective antibiotic
choices (28).

Conclusion

This study revealed that Streptococcus pyogenes mostly isolated from tonsils. In this study, the
isolates were highly resistant to mostly used antibiotics. which is considered a serious issue affecting
public health. In Irag, like in many other countries, antibiotics are readily available from the pharmacy
desk. Alternatively, pharmacists prescribe medications to patients just based on their external
symptoms, causing the intake of wrong antibiotic and/or over- or underdosage. Moreover, in majority
of cases, patients do not complete the prescribed course of antibiotics. This causes patients to be at the
hospital harboring resistant strains. These strains may cause endogenous or exogenous infections in
other patients. The higher prevalence of resistance to antimicrobial agents in this environment could be
due to wide- spread, indiscriminate use of antibiotics. The formulation and implementation of a
national drug policy by Iragi governments are fundamental to ensure rational drug use.
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