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ABSTRACT
Introduction: Wide spectrum of bacteriological study for
different types of throat infections are done routinely which
are ranging from upper respiratory tract infections to dreadful
diseases like Diphtheria andpertusis etc. with the advent of
vaccinations schedule, vaccine preventable diseases declined
remarkably and also there is continuous decline after launch
of expanded program of immunization in 1977. Diphtheria
surged into spotlight with a spike in 1990s. Cases strength much
older than with 64-76% among those aged 15 years or older.
Other bacteriological isolates are coagulase positive
staphylococci, streptococcus pneumonia, klebsiella
pneumonia, E. coli, proteusspecies and ESBL, MBL producing
resistant strains.
Objectives : To know the routine bacteriological isolates and
rare isolates like Diphtheria in cultures of throat swab,
administration of booster doses and also to know the
emergence of multi resistant ESBL and MBL producing gram
negative bacteria
Material and Methods : 84 throat swabs received to
bacteriological section in the department of Microbiology,
MGM Hospital were cultured and subjected to direct smear
examination, culture and sensitivity and any evidence of
production ESBLs and MBLs. Throat swabs with suspected signs
of diphtheria cases were also processed for Corynebacterium
diphtheria and later subjected to Kirby bauer test of
antibiogram
Results: After processing these 84 throat swabs non pathogenic
organisms were isolated in 56 (66%) throat swabs. Routine
bacteriological isolates like Klebsiella species – 6 (7.14%),
coagulase positive staphylococci 6 (7.14%), Streptococcus
pneumonia – 5(6%), Diphtheria -3 (3.57%), Proteus species –4
(4.7%), E. coli – 2 (2.4%) and gram negative bacilli with evidence
of ESBLs – 2 (2.4%). Male preponderance is seen with 58.9%.
Conclusions : Routine bacteriological study of throat swabs
should include the study of ESBLs and MBLs producing resistant
strains and screening of Corynebacterium diphtheria,
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whenever there is supportive evidence of history and clinical
features of diphtheria.
Keywords :Throat swabs, Reemergence, Diphtheria cases, ESBL
and MBL strains
INTRODUCTION
Respiratory tract infections (RTI) is a term assigned not
to a single disease, but to a spectrum of infections, each with
a different clinical presentation, pathogenesis, epidemiology
and prognosis.
The etiology, signs, symptoms of RTI vary with age,
sex, season and type of population at risk. With the advent of
newer drugs microbes are developing newer techniques to
counteract antimicrobial agents. Hence study of this multidrug
resistant strains are mandatory.
This wide spectrum of study should include from
routine bacteriological study to dreadful diseases like
diphtheria and pertussis.
MATERIAL AND METHODS
84 throat swabs received to bacteriological section in
the department of Microbiology, MGM Hospital were cultured
and subjected to direct smear examination, culture and
sensitivity and any evidence of production ESBLs and MBLs.
As a preliminary step all swabs were subjected to direct
smear examination and pathogenic smears were processed
with routine blood agar and Mac Conkey agar and significant
growth was identified with necessary bio chemical tests and
antibiotic sensitivity test conducted with Kirby Bauer test. All
resistant strains were subjected to Double disk synergy test
(DDST) for detection of ESBLs and no MBL producing strains
were detected in this study.
3 swabs out of 84 swabs proved positive for
Corynebacterium diphtheria, as they were routinely screened
for bacteriological study and insisted by the clinicians with the
clinical features of suspected diphtheria and when patients
are in toxic state.
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These swabs were processed on Blood agar,Loeffler’s
serum slope, potassium tellurite agar shown in Figure 1 and 2
and with Hiss serum sugars. Growth on potassium tellurite agar
further processed with Gram’s stain,Neisser’s and Albert stain
are shown in figure 3, 4, & 5. 3 swabs were culture positive for
Corynebacterium diphtheria.
Corynebacterium diphtheria

Distribution of throat swab cultures age wise, sex wise
with male preponderance of 58.9% as shown in Table 1.All 84
throat swabs were processed for culture and sensitivity, nonpathogenic organisms were isolated in 56 (66.67%) throat
swabs and pathogenic organism were isolated in 28 (33.33%).
Routine bacteriological isolates like Klebsiella species – 6
(7.14%), coagulase positive staphylococci 6 (7.14%),
Streptococcus pneumonia – 5(6%), Diphtheria -3 (3.57%),
Proteus species –4 (4.7%), E.coli – 2 (2.4%) and gram negative
bacilli with evidence of ESBLs – 2 (2.4%) as shown in Table 2.
TABLE 2. Showing Isolated bacteria in positive throat culture swabs
S.
No.

Figure 1. Growth on Blood Agar

Figure 2. Growth on potassium tellurite agar

Figure 3. Gram’s stain

Name of the Bacteria

No of positive Percentage of
Cultures Positive cultures

1

Klebsiella pneumonia

6

7.14%

2

Coagulase positive Staphylococci

6

7.14%

3

Streptococci pneumoniae

5

6%

4

Proteus species

4

4.7%

5

E.coli

2

2.4%

6

Corynebacterium diphtheria

3

3.57%

7

ESBLs resistant strains

2

2.14%

Total no of positive cultures

28

33.33%

DISCUSSION
Throat swab culture and sensitivity as a diagnostic test
for an individual will have marginal utility. The utility of this
investigation in giving information regarding production of
ESBLs and MBLs by the microorganism and multi drug resistant
strains is significant1-4.
Figure 4. Neisser’s strain

Figure 5. Albert’s strain

RESULTS
TABLE 1: Showing Age wise, sex wise distribution of throat swabs

S.
No.

Age

Females

Males

Culture
Negative

Culture
Positive

1

< 1 year

3

4

6

1

2

1 -5 years

5

7

7

5

3

6-10 years

7

10

11

6

4

11-20 years

4

5

6

3

5

21-30 years

4

8

8

4

6

31-40 years

6

7

9

4

7

41-65 years

8

6

9

5

Total

37

47

56

28
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Pathogenic organisms were easily grown in the months
of July to September as many number of epidemics and
sporadic cases will occur. The area of interest in our study was
three diphtheria cases and two multi drug resistance strains.
The clinicians requisition form should accompany with the
necessary information regarding age, sex, status of the patient,
toxic status and information regarding any dreadful diseases
like diphtheria and pertussis to avoid false negative reports,
as one of the diphtheria case of a female child aged about ten
years is on ventilator with Spo2 <60% in critical condition and
expired after ten days as the first swab turned to be negative
with lack of technical skill of a para medical personnel. Later
on with inter departmental approach, post graduate collected
the throat swab proved to be culture positive for
Corynebacterium diphtheria identified with Neisser’s and
Albert stain with plenty of Volutingranules. Any short falls in
collecting the specimens should be avoided to increase the
sensitivity and specificity of the tests. 10,11,12
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Coagulase positive staphylococci, Corynebacterium
diphtheria showed significant minimum inhibitory
concentration (MIC) zones with vancomycin and cefaperazone
with sulbactum. Streptococci pneumoniae showed sensitivity
to cefotaxime and ciprofloxacin klebsiellasps, proteusspsE.coli
showed sensitivity to amikacin, cefotaxime and cefaperazone.
Two cultures which are resistantant to all drugs were subjected
to double disk synergy test and are sensitive to cefaperazone
with sulbactum5-9.
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CONCLUSION
Indiscriminate use of antibiotics facilitate the
development of resistance organisms. Periodic review of
culture and sensitivity of reports are essential as it is cost
effective and useful tool against expensive clinical trials. The
micro-organism are also showing different patterns of
sensitivity and resistance to antibiotics and expressing
resistance to advanced drugs and showing susceptibility to old
time tested drugs.
Routine bacteriological study of throat swabs should
include the study of ESBLs and MBLs producing resistant strains
and screening of Corynebacterium diphtheria, whenever there
is supportive evidence of history and clinical features of
diphtheria and to alert re-emergence of Dipththeria cases in
adult age group and to assert administration of booster doses
in school going children.
If an effective antibiotic policy formulated, unnecessary
outside administration of drugs can be avoided and it will
facilitate to record the different patterns of antibiotic resistance
and ready availability of information in WHO NET will control
the global emergency of multi drug resistance bacterial strains.
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