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GROUP A BETA HEMOLYTIC STREPTOCOCCAL CARRIAGE
AND ANTIBIOTIC SENSITIVITY AMONG SCHOOL GOING
CHILDREN IN MARDAN, PAKISTAN

Sumera Akram', Muhammad Ahmed Khan?=, Saeed Akhtar Khan?, Hassan Bin Usman Shah*

W ABSTRACT

Objective: To assess the carriage rate of Group A beta hemolytic streptococci (Streptococcus Pyogenes/ GABHS)
among school children and find out their antibiotic sensitivity.

Methodology: This cross-sectional study was carried out on 200 healthy children residing in Mardan, while
samples were processed at Department of Pathology, Combined Military Hospital (CMH) Mardan from June 2019
to September 2019. Asymptomatic children with age range from 5 to 15 years were enrolled in this study. After
informed consent, throat swabs were taken under aseptic conditions and sent to laboratory for culture and sen-
sitivity. The GABHS were identified by beta-hemolysis, colony morphology, gram staining, catalase reaction and
sensitivity to bacitracin. Antibiotic susceptibility of beta hemolytic streptococci were found for Penicillin G, Ceftriax-
one, Erthromycin, Co-amoxiclav, Ceftriaxone, Vancomycin, Azithromycin, Tetracycline and Cephalexin by Kirby disc
diffusion method. SPSS v.20.0 was used as statistical tool.

Results: Out of 200 children, there were 97 (48.5%) male. The mean age was 9.71+ 2.95 years. A total of 23
(11.5%) cultures were positive for GABHS. Among these 23 carriers, 10 were males and 13 were females. All were
found sensitive to Vancomycin, Penicillin G and Azithromycin. Isolates were 95.6% sensitive to Clindamycin, Cef-
triaxone and Co-amoxiclav (n=22). Sensitivity to Cephalexin, Erythromycin and Tetracycline were 78.3% (n=18),
69.5% (n=16) and 65.2% (n=15), respectively.

Conclusion: GABHS carriage is common among asymptomatic school going children. GABHS cultured from these
children are highly sensitive to Penicillin G, Vancomycin, Azithromycin, Co-amoxiclav, Clindamycin and Ceftriaxone.
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B INTRODUCTION

The oropharynx/throat has species of Staphylococ-
cus, Streptococcus, Haemophilus, Neisseria and var-
ious strains of anaerobic bacteria as normal flora."?
Many individuals also carry Streptococcus Pneumonie,
Streptococcus Pyogenes etc. in oropharynx which are
not part of microbial flora in majority of population.’?
Group A beta hemolytic streptococcus (Streptococcus
Pyogenes/ GABHS) is the most common bacterial mi-
croorganism responsible for pharyngitis and tonsillitis
in children.® Streptococcal pharyngitis is often termed
as ‘StreptThroat’. This microorganism is responsible
for many human infections including pharyngitis, ton-
sillitis, impetigo, necrotizing fasciitis and streptococcal
toxic shock syndrome.* It is also linked to some serious
non supporative sequelae of streptococcal pharyngitis,
including rheumatic heart disease, poststreptococcal
glomerulonephritis and pediatric autoimmune neuro-
psychiatric disorders (PANDAS).*

People can carry GABHS in their throat for months
after resolution of infection (pharyngitis) or may harbor
GABHS asymptomatically without any clinical symp-
toms.® Carrier of streptococcus is defined as an indi-
vidual who has confirmed presence of GABHS in his
throat without any usual clinical symptoms of ‘Strept
Throat’.® In 5-15 % cases, individuals become carriers
of GABHS.”

Carrier state of Streptococcus Pyogenes/ GABHS
was first coined in 1945 by Hartley et al.® It was ob-
served during an outbreak of GABHS. Many individuals
harbored the organism in their throat with absence of
clinical signs and symptoms.’® The GABHS carriers are
considered non-infectious and the colonized strepto-
cocci are reportedly less virulent. So, if a patient’s throat
swab is positive and is asymptomatic, treatment is gen-
erally not recommended but studies show that carriers
can be infectious and transmit infections to others.®'
Eradication of carrier state is also recommended in
cases, such as community outbreak of acute rheumatic
fever and post-streptococcal glomerulonephritis, family
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history of acute rheumatic fever, recurrent
pharyngitis without cough or congestion, ex-
cessive patient or family anxiety about GABHS
and multiple documented GABHS pharyngitis
episodes within a family over many weeks
despite therapy.'" '

Carrier rate of Streptococcus Pyogenes/
GABHS has been reported to vary from
5-15% among children.” However, in high
income countries, carrier rate was 8.4 to
12.9%." Prevalence is highest in children
older than 3 years, with peak incidence be-
tween 5 to 15 years of age.' In this context,
this study was carried out to find the frequen-
cy of streptococcal carriers and antibiotic
sensitivity among school going aged children
in Mardan.

B METHODOLOGY

The study was carried out after the ap-
proval from hospital ethics and review board,
in Mardan from June 2019 to September
2019, while sample were processed in De-
partment of Pathology, Combined Military
Hospital, Mardan-Pakistan. Sample size was
calculated with the help of online Epitool soft-
ware, taking prevalence of GABHS carrier as
15% of children.” Sample size came out to be
196, however 4 cases were added to cater
for any laboratory or sampling error, making
total sample size to be 200. Healthy school
going children residing in Mardan city, aged
from 5 to 15 years, were enrolled from var-
ious parts of Mardan city. Children with the
recent history of tonsillectomy, respiratory
tract infection, and use of antibiotics were ex-
cluded from the study. Ten different colonies
were selected and from them different blocks
and streets were selected. From each street,
two or three houses were chosen randomly
which housed children following the inclusion
criteria. Informed consent was taken from all
the guardians of the children, after describing
the purpose of study and the procedure of
taking swab.

Throat swab was taken under strict asep-
tic conditions. In the laboratory, swab material
was cultured on blood agar plates and incu-
bated in 5% CO2 at 37°C for 48 hours. Group
A beta hemolytic streptococci was identified
by beta-hemolysis, colony morphology, gram
staining, catalase reaction and sensitivity

to bacitracin. Antibiotic susceptibility was
checked for Penicillin G, Ceftriaxone, Erthro-
mycin, Co-amoxiclav, Geftriaxone, Vancomy-
cin, Azithromycin, Tetracycline and Cephalex-
in by disc diffusion method.

All the data were entered and analyzed
with the help of Statistical Package for Social
sciences (SPSS) version 20. Frequencies and
percentages were calculated for categorical
variables.

W RESULTS

Outof 200 children, there were 97 (48.5%)
males. The mean age was 9.71+2.95 years.
A total of 23 [(11.5%) (10 males and 13 fe-
males)] cultures were positive for GABHS.
Age distribution of cases and the results of
positive throat culture confirming carrier state
is shown in table 1.

In the present study, GABHS was found to
have 100% sensitivity to Vancomycin, Penicil-
lin G and Azithromycin. Isolates were 95.6%
(n=22) sensitive to Clindamycin, Ceftriaxone
and Co-amoxiclav. Sensitivity to Cephalexin,
Erythromycin and Tetracycline was relatively
low as shown in table 2.

W DISCUSSION

According to the present study, a fairly
high percentage of children were GABHS car-
riers. This rate was higher than that of Singh
et al, who showed 4.6% carriers of GABHS
in Uttar Pradesh, India.’> GABHS carrier rate
shown by Llyod et al and Muthusamy et al
was 8.4% and 5.09% respectively, which
is also lower than our study.’®' Similarly,
GABHS carrier rate was reported to be 12.8%
among school aged children in Yemen,

Table 1: Age wise distribution of normal children and carriers of Groub A beta

hemolytic streptococcus (GABHS)

Age (Years) Normal Children Carrier Total

5 11 (5.5%) 0 11 (5.5%)
6 21 (10.5%) 2 (1%) 23 (11.5%)
7 19 (9.5%) 3 (1.5%) 22 (11%)
8 20 (10%) 1(0.5%) 21 (10.5%)
9 23 (11.5%) 3 (1.5%) 26 (13%)
10 16 (8%) 3 (1.5%) 19 (9.5%)
11 19 (9.5%) 3 (1.5%) 22 (11%)
12 9 (4.5%) 3(1.5%) 12 (6%)
13 11 (5.5%) 3 (1.5%) 14 (7%)
14 15 (7.5%) 1 (0.5%) 16 (8%)
15 13 (6.5%) 1 (0.5%) 14 (7%)

TOTAL 177 (88.5%) 23 (11.5%) 200 (100%)

Table 2: Antibiotic sensitivity of Groub A beta hemolytic streptococcus (GABHS)

Antibiotic Sensitive Percentage
Vancomycin 23 100%
Penicillin G 23 100%
Azithromycin 23 100%
Clindamycin 22 95.6%
Ceftriaxone 22 95.6%
Co-Amoxiclav 22 95.6%
Amoxycilin 20 86.9%
Cephalexin 18 78.3%
Erythromycin 16 69.5%
Tetracycline 15 65.2%
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10.8% in Nepal, 12.2% in Ethopia and 12%
in Iran.™®1920 These rates are somewhat sim-
ilar ti the rates reported in our study. GABHS
carrier rate in Kerman region of Iran, howev-
er, was reported to be much higher than our
study, i.e., 28.5%, which can be attributed to
the particular age range of the study (11 to
15 years), which is on the higher side of the
age bracket of possibly affected children.?

In present study, GABHS carriage was
found to be more common in females than
males, which is in accordance with the
study of Othman et al and Nayiga et al.’?
However, Abd El-Ghany et al and Blair et al
showed equal prevalence among males and
females.? 24

In the present study, beta hemolytic strep-
tococci were 100% sensitive to Vancomycin,
penicillin G and azithromycin. Rijal al showed
100% sensitivity of Penicillin G and Amoxy-
cillin, 93% sensitivity of Azithromycin and
62.2% sensitivity of Erythromycin against
GABHS.?® These results are almost similar
to that of our study and other studies.'®'"1
GABHS have developed resistance against
Erythromycin and Tetracyclines to various
extent according to different researchers.®?
However, Nabipour et al showed developing
resistance to Penicillin in Kerman-Iran, be-
cause of excessive use of Penicillins.?!

Bl CONCLUSION

GABHS carriage is common among as-
ymptomatic school going children. GABHS
cultured from these children are highly sensi-
tive to Penicillin G, Vancomycin, Azithromycin,
Co-amoxiclav, Clindamycin and Ceftriaxone.

B REFERENCES

1. DeMuri GP, Wald ER. The group A
Strep—tococcal carrier state reviewed:
Still an enigma. J Pediatric Infect Dis
Soc.2014;  3(4):336-42.  https://doi.
0rg/10.1093/jpids/piu030

2. Carapetis JR, Steer AC, Mulholland EK,
Weber M. the global burden of group A
streptococcal diseases. Lancet Infec—t
Dis. 2005; 5(11): 685-94. https://doi.
0rg/10.1016/51473-3099(05)70267-X

3. Bisno AL. Acute pharyngitis.N Engl J
Med 2001; 344: 205-11. https://doi.

N 38

org/10.1056/NEJM200101183440308

4. Flores AR, Jewell BE, Olsen RJ, Shel-
burne SA, Fittipaldi N, Beres SB et al. As-
ymp-itomatic carriage of group A strepto-
coccus is associated with elimination of
capsule production. Infect Immun. 2010;
82(9):3958-67. https://doi.org/10.1128/
IAL.0O1788-14

5. Dietrich ML, Steele RW. Group A strep—to-
coccus. Pediatr Rev. 2018; 39(8):379-91.
https://doi.org/10.1542/pir.2017-0207

6. Martin JM, Green M, Barbadora KA,
Wald ER. Group A streptococci among
school aged children: Clinical charac-
teristics and carrier state. Pediatrics.
2004; 114(5):1212- 19. https://doi.
0rg/10.1542/peds.2004-0133

7. Martin J. The Streptococcus pyogenes
carrier state. Streptococcus pyogenes:
Basic Biology to Clinical Manifestations.
2016 Jul 25

8. Hartley G, Enders JF, Mueller JH,
Schoen—bach EB. Absence of clinical
disease in spite of a high incidence of
carriers of group a hemolytic streptococ-
ci of a single type; failure of tyrothricin
to influence the carrier rate. The J Clin
Investi—g. 1945;24(1):92-6 https://doi.
0rg/10.1172/JCI101584

9. Lopardo HA, Hernandez C, Vidal P,
Vazquez M, Rosaenz L, Rubinstein G et
al. Erythromycin-resistant streptococcus
pyogenes in Argentina. Medicina. 2004;
64(2):143-5.

10. Beres SB, Richter EW, Nagiec MJ, Sumby P,
porcella SF, deLeo FR, et al. Molecular ge-
netics anatomy of inte and intra se—rotype
variation in the human bacterial pathogen
group A streptococcus. Proc Natl acad Sci
USA 2006; 103(18):7059-64. https://doi.
0rg/10.1073/pnas.0510279103

11. Sepdham D, Rao S, Hitchcock K. Should
you treat carrier of pharyngeal group A
strept? J Pharm Pract. 2008; 57(10):673-
4,

12.  American academy of pediatrics. Group A
streptococcal infections. In; Kimberlin DW,
Bradly MT, Jackson MA, Lond SS, ed. Red
Book: 2015 Report of The Com—mittee
on Infectious Diseases. Elk Grove Village,
IL: American Academy of Pediat-rics;
2015:32-44

13. Oliver J, Wadu EM, Pierce N, Moreland

14.

15.

16.

17.

18.

19.

20.

AR

22.

NJ, Williomson DA, Baker MG. Group A
streptococcus pharyngitis and pharyngeal
carriage: a meta-analysis. PLoS Negl Trop
Dis. 2018; 12(3): e0006335. https://doi.
org/10.1371/journal.pntd.0006335
Othman AM, Assayaghi RM, Al-Shami
HZ, Saif-Ali R. Asymptomatic carriage of
Streptococcus pyogenes among school
children in Sana’a city, Yemen. BMC re—-
search notes. 2019; 12(339):1-5. https://
doi.org/10.1186/513104-019-4370-5
Singh AK, Kumar A, Agarwal L, Agarw-
al A, Sengupta C. Prevalence of group
A strep—tococcal pharyngitis among
school chil-dren of Barabanki district,
Uttar Pradesh, India. J acad Clin Micro-
biol 2015; 17(2):110- 4. https://doi.
0rg/10.4103/0972-1282.171893

Lioyd CA, Jacob SE, Menon T. Pharyngeal
carriage of group A streptococci n school
children in Chennai. Indian J Med Res
2006:124(2):195-8.

Muthusamy D, Boppe A, Suresh SP. The
prevalence of group A beta hemolytic
streptococcal carriers among school chil
dren in Caimbatore, South India. J Clin
Diag Res 2012; 6(7):1181-3.

Prajapati A, Rai S, Mukhiya R, Karki AB.
Study on carrier rate of Streptococcus
pyogenes among the school children
and antimicrobial susceptibility pattern
of iso—lates. Nepal Med J Coll 2012;
14(3):169-71.

Anja A, Beyene G, Marium ZS, Daka D.
Asymptomatic pharyngeal carrier rate
of Streptococcus pyogenes and its as-
sociated factors and antibiotic suscep-
tibility pattern among school children in
Hawassa Town, Southern Ethiopia. BMC
Res Notes 2019; 12: 564. https://doi.
0rg/10.1186/513104-019-4601-9

Khas LA, Noorbakhsh S, Movahedi Z,
Ashouri S. Streptococcus pyogenes and
its immunological disorders in an en-
dem-ic area. A review article in Iran. Curr
Pediatr Res 2017; 21:445-51.

Nabipour F, Tayarzadeh M. Prevalence
of beta-hemolytic streptococcus carrier
state and its sensitivity to different an-
tibiotics among Guidance School chil-
dren in Kerman-lran. Am J Infect Dis.
2005;1(2):128-131—

Nayiga I, Okella E, Lwabi P, Ndeezi G.Prev-

VOL. 35 NO. 1 | Journal of Postgraduate Medical Institute



Group A beta hemolytic streptococcal carriage and antibiotic sensitivity among school going children in Mardan, Pakistan

alence of group a streptococcal pharynge- and carrier rate among Egyptian chil- 83.  https://doi.org/10.1007/s15010-

al carriage and clinical mani-festations in dren: a case-control study. Ann Saudi 014-0709-y.

school aged 5-15 years in Wakiso District, Med. 2015; 35(5): 377-82. https://doi.  25. Rijal KR, Dhakal N, Shah RC, Timilsina

Uganda. BMC Infect Dis. 2017; 17:248. 0rg/10.5144/0256-4947.2015.377 S, Mahato P, Thapa S, Ghimire P. Antibi-

https://doi.org/10.1186/s12879-017-  24. Belard S, Toepner N, Arnold B, Alabi AS, otic susceptibility of group A Streptococ-

2353-5 Berner R.Beta hemolytic streptococcal cus isolated from throat swab culture of
23. Abd EI-Ghany SM, Abdelmaksoud AA, throat carrier and tonsillipharyngitis : a school children in Pokhara, Nepal. Nepal

Sa—ber SM, Abd El Hamid SH. Group a cross sectional prevalence study in Gabon, Med Coll J 2009;11:238-40.

beta hemolytic streptococcal pharyngitis Central Africa. Infection. 2015:43:177-

Author’s Contribution

SA conceived the idea, made plan for the study, collected data and wrote initial manuscript. MAK and SAK helped in providing technical sup-
port, collection and interpretation of data and correction of the draft. HBUS helped in the analysis of the data, critical review and finalization of the
manuscript. Authors agree to be accountable for all aspects of the work in ensuring that questions related to the accuracy or integrity of any part
of the work are appropriately investigated and resolved.

y,

Conflict of Interest % I Grant Support and Financial Disclosure

Authors declared no conflict of interest . None

Data Sharing Statement
The data that support the findings of this study are available from the corresponding author upon reasonable request.

VOL. 35 NO. 1 | Journal of Postgraduate Medical Institute 39



