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ABSTRACT
Multiple Drug Resistance in microorganisms is one of the biggest glitches faced by medical practioners for

treatment of microbial infections such as urinary tract infection, wound infection, skin infection etc. It is
because of use of undefined antibiotic policy, prescribing potent antibiotics and using empirical method of
treatment without culture, diagnosis and identification of strain. To overcome this problem, a standardized
method of antibiotic treatment should be followed after performing culture, isolation and identification of
microorganisms, biochemical test and standardized sensitivity pattern. This study was conducted at SGHS
hospital, microbiology laboratory involving review of patient medical laboratory records of microorganisms
and the sensitivity pattern of microorganisms isolated from versatile clinical specimens such as urine, pus,
tracheal secretions, body fluids etc., collected from the patients of inpatient and outpatient department of the
SGHS hospital, Mohali during the period Jan 2017 to March 2017. Out of 1142 clinical specimens, 319 were
isolated. E.coli was the most frequent isolate (48.9%), followed by Klebsiella pneumoniae (23.8%),
Acinetobacter spp. (9.40%), Pseudomonas aeruginosa (7.21%), Staphylococcus aureus (6.58%), Candida
spp. (2.50%), Proteus spp. (0.94%) and Enterococcus spp. (0.62%). Gram negative isolates were most
sensitive to Nitrofurantoin, Imipenem and Amikacin while resistant to Ampicillin and cephalosporins. Gram
positive isolates were sensitive to Vancomycin and Doripenem while resistant to Ampicillin. This study will
guide the clinicians in choosing suitable antimicrobial drug to treat infections as well as in prevention of
development of resistance to drugs in pathogens.
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Introduction:

Microbial infections have proved life threatening since pre-antibiotic era.[1] Many infections have spread
worldwide, pandemic or epidemic outbreaks in this era. But after discovery of "the magic bullet” penicillin
in 1943, the first antibiotic, it gave huge relief to clinicians and cured many life threatening infections. [2] A
serious threat to public health is occurrence of antimicrobial resistance in pathogenic microorganisms. [3]
This AMR results in high health care cost, failure to respond in treatment and high death rates. Moreover, in
some cases resistant microorganisms may lead to development of untreatable infections like neonatal sepsis
[4]. The crude infectious disease mortality rate in India today is 416.75 per 100,000 persons (author
calculations based on World Bank data & the global burden of disease, 1990) [5]. Microorganisms develop
resistance to drugs because of misuse of drugs, self-medication, irrational use of drugs, undefiled antibiotic
policy etc. Resistance has appeared even newer and more effective antibiotics such as Carbapenem. [6] The
process of development of antimicrobial resistance is very slow. But repeated and misuse of antibiotics
modifies the path physiology mechanism in microbes for persistence. [7] The prevalence of AMR pattern
differs between countries and pathogenic microorganisms. The AMR configuration of bacterial isolates keep
altering and progressing with time and place. [8] To overcome this problem, there is a need to educate and
create awareness among public and health care professionals regarding infection control measures and
AMR.

Materials and Methods:

This study was conducted in Microbiology Department of Sri Guru Har Krishan Sahib eye and super
speciality hospital, Sohana, Mohali during the period January 2017 to April 2017.

A total of 1142 clinical specimens were collected and the specimens targeted for this study was urine,
pus/wound swab, sputum, tracheal secretions, BAL, body fluids (CSF, Peritoneal fluid, Pleural fluid, Ascitic
fluid, Cervical fluid, Bile, Vitrous tap), tissue, stool, semen, vaginal swab, Bartholine abscess, Prostatic
abscess, Foley's tip from both IPD and OPD by adopting universal safety precautions and fulfilling inclusion
criteria. [9]

Isolation of Uropathogen was done by a surface streak procedure on Cysteine Lactose Electrolyte Deficient
Agar media (CLED) using calibrated inoculating wire loop. Urine specimens were collected by a clean-
catch midstream or catheterization in a sterile container. The inoculated culture plates were aerobically
incubated at 37°C for 24-48 hours. Other clinical specimens like body fluids, pus/wound swab, Tissue
specimen are streaked over Mac-Conkey, Nutrient Agar media and Sheep blood Agar media followed by
aerobic incubation at 37°C for 24-48 hours. While respiratory tract secretions like Sputum, BAL,
postbronchioscopy sputum, tracheal secretions are streaked over Nutrient Agar media and Mac-Conkey
media at 37°C for 24-48 hours. Antimicrobial sensitivity test was performed over Muller Hinton agar
medium by Kirby-Bauer disc diffusion method. [10]

Disc diffusion tests were performed and results were recorded as resistant(R), sensitive(S) and Intermediate
(MS). Antibiotics like Ampicillin, Amikacin, Ampicillin/sulbactam, Aztreonam, Cefepime, Cefotaxime,
Ceftazidime, Ceftriaxone, Cefuroxime, Colistin, Ciprofloxacin, Cotrimoxazole, Cefopera/sulbactam,
Cefuroxime, Doripenem, Ertapenem, Gentamicin, Imipenem, Levofloxacin, Meropenem, Nitrofurantoin,
Norfloxacin,  Ofloxacin,  Pipracillin/Tazobactam, Polymixin B, Tobramycin,  Tetracycline,
Ticarcillin/clavulanic, Teigecyclinne were used against the known control strains ATCC 25922, ATCC
25923 and ATCC 27853 as quality control as per CLSI guidelines. Statistical Package for Social Sciences
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(SPSS). Version 22 was used for all the statistical analysis and the results obtained were tabulated and also
represented graphically.

Results:
Antimicrobial sensitivity pattern of Staphylococcus aureus
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Fig (1): Antimicrobial sensitivity pattern of Staphylococcus aureus
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Pseudomonas Proteus spp. Acinetobacter spp. | E.coli Klebsiella
Staphylococcus aerugenosa pneumoniae
aureus
Enterococcus spp.

Antibiotic SO0 |y |0 | | RO 10|00 | | | SO |y 108 SO0 | oy | g | SO | ROO | gy | SO0 | Gy | g
Amikacin (AK) 29 43 28 52 31 17 0 33 67 20 67 13 83 14 3 32 58 10
Amoxyclove (AMC) 14 86 0

Amp/sulbact (A/S) 15 71 14 33 67 0 10 80 10 3 85 12 85 7
Ampicillin (AMP) 0 95 5 0 100 0 0 100 0 0 100 0 0 100 0 95 0
Aztreonam (AT) 17 57 26 0| 100 0 0 97 3 23 57 20 18 81 1
Ceftazidime (CAZ) 5 90 5 4 87 9 0 100 0 0 100 0 9 72 19 8 85 7
Ceftriaxone (CTR) 62 10 28 17 61 22 0 100 0 0 90 10 27 61 12 25 72 3
Cefotaxime (CTX) 72 14 14 39 17 44 0 0 100 3 87 10 30 65 5 24 71 5
Cefopera/sulbactam (CFS) 61 39 0 33 0 67 14 83 3 26 38 36 18 71 11
Cefepime (CPM) 14 86 0 9 74 17 0 100 0 0 100 0 23 70 7 13 83 4
Ciprofloxacin (CIP) 28 48 24 35 61 4 0 33 67 13 87 0 17 75 8 14 79 7
Colistin (CL) 100 0 0 100 0 0 100 0 0 100 0 0
Cotrimoxazole (COT) 38 57 5 0| 100 0 7 87 6 34 66 0 22 74 4
Cefuroxime (CXM) 62 9 29 0 100 0 0 100 0 0 74 26 92 8
Cefexime (CFM) 5 90 5 0 100 0 0 100 0 2 81 17 92 3
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Cefpodoxime (CPD) 0 86 14

Chloramphenicol ( C) 100 0

Clarithromycin (CLR) 0 81 19

Doripenem (DOR) 95 0 5 70 26 4 33 33 34 13 47 40 72 8 20 50 38 12
Ertapenem (ETP) 0 33 33 34 17 73 10 28 38 34 16 63 21
Gentamicin (GEN) 91 0 9 0 100 57 43 0 67 33 0 17 73 10 60 21 19 34 62
Imipenem (IPM) 100 0 0 87 13 0 100 0 0 80 3 17 88 0 12 92 0 8
Levofloxacin (LE) 34 14 52 48 52 0 0 67 33 14 73 13 23 54 23 13 68 19
Linezolid (LZ) 100 0 0 100 0

Moxifloxacin (MO) 5 71 24

Meropenem (MRP) 67 0 33 48 52 0 33 67 0 13 67 20 52 21 28 76 0 24
Nitrofurantoin (NIT) 100 0 9 30 61 93 6 1 95 4
Norfloxacin (NX) 0| 43 57 0| 100 0 0 100 0 0| 100 0
Netilmicin (NET) 100 0 0 48 43 9

Ofloxacin (OF) 9 30 61 0| 100 27 72 1 60 37 3
Pipera/Tazobactum (PIT) 76 10 14 74 17 9 100 0 3 83 14 25 22 53 71 24 5
Polymixin B (PB) 100 0 0 100 0 0 100 0 o| 100 0
Tobramycin (TOB) 71 5 24 52 39 9 0 67 33 27 63 10 51 15 34 93 7
Tetracycline (TE) 81 10 9 50 50 23 60 17 92 5 3 64 29 7
Ticarcillin/clavunic (TCC) 5 90 35 65 0 0| 100 0 0| 100 4 94 2 0 97 3
Teigecyclinne (TGC) 100 0 0 100 0 0 100 0 0| 100 0 0
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Teicoplanin (TEl)

100 0

100

0

0
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Vancomycin (VA)

0

0

100

Table (1): Antimicrobial sensitivity pattern of isolated microorganisms from various clinical specimens.

Antimicrobial sensitivity pattern of Enterococcus
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Fig (2): Antimicrobial sensitivity pattern of Enterococcus spp.
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Fig (3): Antimicrobial sensitivity pattern of Pseudomonas aerugenosa
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Antimicrobial sensitivity pattern of Acinetobacter spp.
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Antimicrobial sensitivity pattern of Proteus spp.
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Fig (5): Antimicrobial sensitivity pattern of Acinetobacter spp.

Fig (4): Antimicrobial sensitivity pattern of Proteus spp.
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Fig (7): Antimicrobial sensitivity pattern of Klebsiella pneumoniae
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Discussion:

Several countries across global are facing the occurrence of drug resistant pathogens.
Microorganisms are becoming resistant either by modifying their genome or attaining other
mode of resistance for existence. [11] The primary cause of resistant microbials is overuse
and misuse of antimicrobial medications, drugs that are used empirically or over time in
antibiotic therapy, and lack of new medicines. CDC has listed a number of bacteria as
critically, severely and with regard to risks. WHO recently published a universal significant
list of pathogens with a higher drug-resistant level and classified them in extreme, high and
moderate categories of pathogens. [12] Critical includes Acinetobacter baumannii
(carbapenem-resistant), Pseudomonas aeruginosa (carbapenem-resistant) and
Enterobacteriaceae (carbapenem-resistant, third generation cephalosporin resistant). High
includes Enterococcus faecium (vancomycin-resistant), Staphylococcus aureus (MRSA,
vancomycin intermediate and resistant) etc. Medium includes Streptococcus pneumoniae
(penicillin-non-susceptible), Haemophilus influenza (ampicillin resistant) etc. [12-15] E. coli
IS most predominant and common pathogen that origins injury, UTIs and other microbial
infections, is found in this research. The results show that ampicillin exhibited a higher
resistance (99.3%) and drugs like Ciprofloxacin and Cefuroxime formerly directed mainly by
the Tertiary Health Centre, i.e. (75%) and (80.8%), lead to a complex resistance level. The
most potent carbapenem drugs also establish resistance level and middle resistance levels
such as Doripenem (7.7%), intermediate (19.9%) and Ertapenem (37.8%), intermediate
(34.6%) in some illustrations. Medicines such as cephalospirines of the third generation also
lead to resistance. [16] The pathogen thus achieves immunity to antimicrobial agents and
results into therapy failure. [17] Similarly, resistance to methicillin, moxifloxacin (71.4 %)
and cefexime (90.4 %) was established, while the most sensitive microorganisms were
teicoplanin, vancomycin and linezolid, i.e. (100 %). This study showed the rise of resistant
pathogens due to the experimental use of broadly used antibiotics. Usually recommended
medicines like Cotrimoxazole, Cefuroxime, Ciprofloxacin, ampicillin etc have now dropped
due to their less sensitivity for infectious microorganisms. [18-22] CDC studies showed that
the definition, medication selection and antibiotic therapy length of treatment were wrong in
30%-50% of the cases. [23] In the growth of resistant bacteria, inaccurately recommended
antibiotics play a chief role. [24] To solve this problem, it needs regular antimicrobial
surveillance, development and research for proficient drugs and reference rather than
emperical prescription of antimicrobial susceptibility test. [25]

Conclusion:

A major concern of public health is the vulnerability of antimicrobial resistance in
microorganisms that cause infectious diseases. This results in high healthcare costs and
treatment failure. The most frequently prescribed drugs are ineffective because of the pattern
of resistance in pathogens in healthcare professionals. The changing trend in the trends of
antimicrobial resistance of isolated microorganisms must be controlled, as their limited
availability of medicines exceeds the new rates of drug production. Coordinated attempts
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must be made to implement new antimicrobial use strategies, to renew research efforts and to
take measures to address the AMR crisis.
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