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ABSTRACT

BACKGROUND: The multitudes of health ailments methicillin resistant Staphylococcus aureus (MRSA) inflict on human's remains a major
issue worldwide. Knowing epidemiology of hospital acquired and community acquired MRSA along with rate of inducible Clindamycin
resistance is important for deciding empirical treatment in case of MRSA infection.

AIM: To know prevalence and antibiogram of hospital acquired MRSA (HA-MRSA) and community acquired MRSA (CA-MRSA) and to
determine rate of inducible Clindamycin resistance among MRSA isolates.

METHODS: A cross sectional study done in Department of Microbiology, Shri Shankaracharya Medical College, Bhilai; from 2017 to 2018.
Processing of sample was done by standard protocol and antibiotic sensitivity test was done according to CSLI guidelines. MRSA was detected by
using cefoxitin disc and inducible Clindamycin resistance was detected by using D-test. HA-MRSA and CA-MRSA were differentiated by asking
history of patient.

RESULTS: Prevalence of MRSA in our study was 35.5% among S.aureus. Among MRSA prevalence of HA-MRSA was 64.7%. D-test positivity
in MRSA was 22.53%. HA-MRSA isolates were more antibiotic resistant than CA-MRSA.

CONCLUSION: Formulation of treatment protocol should be done by periodic surveillance of MRSA in hospital because of their changing
pattern of antimicrobial resistance. D-test should be routinely done for deciding treatment.
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INTRODUCTION:

Staphylococcal infections especially those caused by MRSA have
significantly increased the morbidity and mortality in both the
community and hospital settings."* MRSA, which was first isolated in
UK in 1961, has now spread worldwide.' Once MRSA was considered
to be prevalent in hospitals, has now implicated as established cause of
morbidity in community as well.” In 1980 first case of a CA-MRSA
infection in the United States was reported.® Advances in control of
infections have not completely eradicated this problem because of
development of drug resistance .” The spread of MRSA can occur by
casual contact with fomites or carrier of MRSA making study of its
epidemiology important.” It commonly spread from the hands of
someone who has MRSA.’ In India, various studies has reported high
prevalence of MRSA ranging from 30-70% "". Recently the carrier
state of CA-MRSA also found among the community.”" High
prevalence of community associated MRSA has increased the
challenge for treating physician in selecting empirical antimicrobial on
outpatient basis.

Emergence of CA-MRSA has led to resurgence in interest for
Clindamycin [Macrolide- Lincosamide- Streptogramin B (MLS,)],
but possibility of emergence of Clindamycin resistance has
discouraged some clinician from prescribing it. MLS resistance is of
three phenotypes: resistant to both erythromycin and Clindamycin
(constitutive), resistant to erythromycin but sensitive to Clindamycin
(MS phenotype) and flattening of Clindamycin zone adjacent to
erythromycin disk (iMLS,)."* Simple D-test can be used to detect
inducible Clindamycin (iMLS,) resistance."”

Periodic surveillance of S aureus is mandatory because of its changing
pattern of resistance and formulation of protocol for treatment
accordingly. This formed the basis of our study on prevalence and
antibiogram of hospital acquired MRSA and community acquired
MRSA along with inducible Clindamycin resistance at our hospital.

MATERIALSAND METHODS:
Study place: The study was carried out in the department of
Microbiology, Shri Shankaracharya Institute of Medical Sciences,

Bhilai.

Study design: cross sectional study

Study period: 01 July 2017 to 31 Dec 2018 (6 months)

Selection of patients and processing of sample: All the samples
coming in microbiology lab were processed according to standard
microbiological procedure.” 200 S. aureus were isolated from the
various clinical samples such as sputum, urine, blood, exudate/pus,
and cerebrospinal fluid (CSF) on culture in our microbiology
laboratory during the study period were included in study. Duplicate
isolates collected were excluded from the study.

Antibiotic sensitivity test: The Staphylococcus aureus isolates were
subjected to an antibiotic sensitivity testing by the Kirby Bauer disk
diffusion method and interpretated according to CSLI guidelines.
Penicillin (10 pg), amoxicillin (10 pg), amoxicillin+clavulanic acid
(10 pg), Cotrimoxazole (25 pg), Chloramphenicol (30pg),
Clindamycin (2pg), erythromycin (15pg), vancomycin (30pg),
ciprofloxacin (5 pg), ofloxacin (5pg), levofloxacin (5 pg), linezolid
(30pg), Netilmicin (30 mcg), gentamicin (10 pg) and tetracycline
(30pg) were used to study the susceptibility patterns of the isolates."”

Detection of MRSA: Detection of Methicillin resistant
Staphylococcus aureus was done using cefoxitin 30 pg. Those isolates
showed zone of inhibition <21 mm considered as MRSA."

Al1200 patients showing Staphylococcus aureus in culture report were
reevaluated at time of dispensing of report to categorize them in HA-
MRSA or CA-MRSA.

Case definition: "

Hospital acquired-MRSA: MRSA strain isolated after 48 h of
hospitalization or from a patient with a history of hospitalization for
surgery or dialysis, or of a residence in a long-term care facility within
1 year of the MRSA culture date will come under HA-MRSA.

Community acquired-MRSA:
The Community acquired MRSA occurs in individuals in the
community, who were not receiving healthcare in a hospital or on an
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ongoing outpatient basis. If an infection occurs among the inpatients
with an MRSA isolate earlier than 48 hours of hospitalization, are also
considered as CA-MRSA.

Detection of Clindamycin resistance: The double-disk diffusion test
(D-test) was done on all MRSA isolates whose antimicrobial
susceptibility patterns were erythromycin resistant and Clindamycin
susceptible. The test was used to estimate the proportion of iMLSB
resistance.”

Statistics: Data was entered in excel sheet. And epi info version 7.2
was used for analysis.

RESULTS:

Within the 6-month study period, out of 200 staphylococcus aureus
isolates, 71(35.5%) were MRSA. Among total 71 MRSA, 46 met the
definition of HA-MRSA infections and the rest; 25patients were
classified as CA-MRSA. Overall prevalence of HA-MRSA and CA-
MRSA was 23% and 12.5% among staphylococcus aureus isolates.
The basic demographics of the MRS A patients are shown in Table 1.

TABLE-1: Demographic profile of HA-MRSA and CA-MRSA:

Cotrimoxazole (25 27 (58.69) 11 (44)
mcg)

Chloramphenicol (30 (11 (23.91) 2 (8)
mcg)

Tetracycline (30 mcg) |6 (13.04) 1(4)
Ciprofloxacin (5 mcg) [28 (60.86) 13 (52)
Ofloxacin (5 mcg) 13 (28.26) 6 (24)
ILevofloxacin (5 mcg) |16 (34.78) 3 (12)
Netilmicin (30 meg) |5 (10.86) 1(4)
Vancomycin (30 mcg) (00 00
Gentamicin (10 mcg) [21 (45.65) 4 (16)
ILinezolid (30 mcg) |00 00

From table 4 , it can be inferred that both HA-MRSA and CA-MRSA
were 100% sensitive to vancomycin and linezolid; and are 100%
resistant to penicillin, amoxicillin and amoxicillin —clavulanic acid.
CA-MRSA isolates were more sensitive than HA-MRSA isolates.

TABLE-5: D-test to detect inducible Clindamycin resistance in
HA-MRSA and CA-MRSA:

From the table 1, it can be inferred that prevalence in male and female
was almost same and working age group was more affected than
others.

TABLE-2: Prevalence of MRSA including HA-MRSA and CA-
MRSA:

Number (n=200) [MRSA [MSSA HA-MRSA |CA-MRSA
Total 71 129 46/200 25/200
IPercentage 35.5 64.5 23 12.5

From the table 2, it can be seen that, HA-MRSA was more than CA-
MRSA.
TABLE-3: HA-MRSA and CA-MRSA, by infection type:

Infection type IHA-MRSA(%) ICA-MRSA(%)
Skin/ soft tissue 18 (39.13) 19 (76)

Otitis media/ externa (01 (2.17) 3 (12)

Blood stream 04 (8.69) 1(4)

[Urinary tract 03 (6.52) 1(4)
IRespiratory tract 11(23.91) 1(4)

Others 9 (19.56) -

Total 46 25

From the Table 3, it can be seen that, both HA-MRSA and CA-MRSA
were common in skin and soft tissue infections. HA-MRSA was more
common than CA-MRSA in respiratory infection and CA-MRSA was
more common than HA-MRSA in ear infections.

TABLE-4: Antimicrobial resistance pattern of HA-MRSA and
CA-MRSA isolates:

IAntimicrobial IHA-MRSA |CA-MRSA
(N=46)(%) |[(N=25)(%)
IPenicillin (10 mcg) 46 (100)  [25(100)
IAmoxicillin (10 mcg) 46 (100)  [25(100)
IAmoxicillin-clavulanic acid (10 meg) 46 (100) 25 (100)
[Erythromycin (15 mcg) 29 (63.04) (13 (52)
Clindamycin (2 mcg) 24 (52.17) |8 (32)

Characteristics(N) [HA-MRSA |CA-MRSA Total MRSA
IN=71 (%) ID-test positive(%) ID-test negative(%)
Gender (200) IHA-MRSA 14 (63.63) 8 (36.36)
gotal no. Ofd_ . CA-MRSA 2 (15.38) 11 (84.61)
-aureus studied) Total 16(22.53) 19
Male (126) 29 16 45/126 (35.71)
[Female (74) 17 9 26/71 (35.13) From table 5, it can be concluded that, the overall D test positivity in
[Age group in years MRSA isolates was 22.53% (16/71).Among the HA-MRSA strains,
(total no. of 52.17% (24/46) showed constitutive resistance (resistant to both
S.aureus) erythromycin and clindamycin), 47.82% (22/46) showed MS
- phenotype (resistant to erythromycin and sensitive to clindamycin),
0-20 (35) ¢ 2 0/35 (17.14) and 30.43% (14/46) showed iMLSB resistance (blunting of
11-40 (89) 23 16 39/89 (42.82) clindamycin zone adjacent to erythromycin disk). Among the CA-
21-60 (51) 16 @4 20/51 (39.21) MRSA isolates, 8% (2/25) exhibited iMLSB resistance and32%
60 (25) 3 3 6/25 (24) (8/25),52%(13/25) of the strains showed constitutive resistance and

MS phenotype respectively. Therefore inducible Clindamycin
resistance is more common in HA-MRSA than CA-MRSA (30.43%
VS 8%). Even constitutive and MS phenotypes were more common in
HA-MRSA than CA-MRSA.

IMAGE 1: Image showing D-test A. D-test positive; B. D-test
negative

DISCUSSION:

Alarming prevalence of MRSA in our study(35.5%) , is comparable
with two different studies done by Dixit etal.(2017) and Wankhade AB
et al(2017)in durg.”*'Other studies done in different regions of India
shows different prevalence rate ranging from 30 to 70%."" This
difference in resistance pattern in various studies is may due to the
differential clonal expansion of drug pressure in the community.’In our
study, HA-MRSA (64.78%) were more common than CA-
MRSA(35.21%), which is similar to study done by Naimi et al. who
showed prevalence of HA-MRSA and CA-MRSA to be 85% and 12%
respectively.” High CA-MRSA increased the challenge of selecting
treatment in outpatient settings which can be overcome by making
antibiotic policy according to local epidemiological and antibiogram
data.

In our study, distribution of MRSA was almost same in males and
female. In our study, working age group have higher MRSA which is
comparable to study done by abbas et al. This may be due to higher
contact of males with surrounding and individuals with MRSA
carriage owing to their outdoor activity. In our study, MRSA were
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more common in skin and soft tissue infections which is same as
reported in some studies done world over.**

Antibiogram of HA-MRSA and CA-MRSA in our study showed that
HA-MRSA isolates were more resistant than CA-MRSA which is
similar to some studies done world over.””* All HA and CA-MRSA
isolates were resistant to penicillin, amoxicillin and amoxicillin-
clavulanic acid and sensitive to Vancomycin and linezolid. Abbas et al.
also reported similar results.” HA-MRSA strains were more resistant
to erythromycin, Clindamycin, Cotrimoxazole, Chloramphenicol,
tetracycline, ciprofloxacin,ofloxacin, levofloxacin, netlimicin and
gentamicin than CA-MRSA. HA-MRSA and CA-MRSA were
considerably sensitive to chloramphinicol, tetracycline, which are oral
and inexpensive drugs. According to our findings, CA-MRSA were
sensitive to several non-beta lactam drugs but were resistant to
macrolides, which indicates that vancomycin and linezolid can be
reserved and used as alternative when empirical treatment with other
antibiotics fails.

In our study, HA-MRSA showed more iMLS,than CA-MRSA, which
is consistent with study done by Saikia et al.” our study showed higher
iMLS, resistance in MRSA strains. This may be because of selection
pressure due to overuse of antibiotic. The results indicate that the D-
test to identify iMLS; strains should be routinely done to prevent
therapeutic failure.

Higher prevalence of resistance in Staphylococcus aureus isolates in
our study leads to conclusion that a working knowledge of the most
likely causative organism and the prevailing antibiotic sensitivity
resistance pattern is necessary to decide antibiotic to be used.” Our
findings strongly prompt future study on epidemiological mapping of
MRSA in this area.

CONCLUSION:

Expanding rate of CA-MRSA along with HA-MRSA indicates
importance of regular monitoring of prevalence and antibiogram of
MRSA in our area and making antibiotic policy accordingly. Proper
awareness of public about hand washing and proper use of antibiotics
is mandatory.

LIMITATION OF STUDY:

Due to limited resources, our study does not involve genotyping which
is required for comprehensive understanding of epidemiology and
evolution of MRSA in hospital and community.
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