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Potent 

antibiotics





• It is more difficult than ever to eradicate infections caused by 
antibiotic- resistant “superbugs,” 

• And the problem is exacerbated by a dry pipeline for new 
antimicrobials with bactericidal activity against gram-negative 
bacteria

Cesar A. Arias. NEJM 2009, 360:439-443



MDROs



NEED TO IDENTIFY ANTIBIOTIC 
RESISTANCE? 

1. PRP Meningitis

2. MRSA: Squeezing the balloon

3. VRE / LRE

4. Colistin resistant : Klebsiella pneumoniae; 
Acinetobacter baumannii, Pseudomonas 
aeruginosa and E.coli



Time Series Analysis of AMR at a 
Tertiary Care Hospital Delhi. India. 
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Trends of resistance: K . pneumoniae

K.pneumoniae (% resistance)

2000 2001 2002 2003

Years 

2004 2005 2006 2007 2008 2009

p 

value

Cefotaxime 75 80 94 89 81 89 98 95 95 97
0.008

Amikacin 70 70 76 90 77 77 89 76 59 45
0.17

Ciprofloxacin 64 80 64 83 82 66 81 86 64 84
0.411

Piperacillin+ Tazobactum
55 71 51 64 67 60 88 84

0.055

Carbapenems
2.4 1.7 0 0 7 3 47 52

0.039

ESBL 48 55 68 74 66 58 44 40 0.332

Amp C _ _ _ _ _ _ _ _ _ 8% _

Carbapenemase producer _ _ _ _ _ _ _ _ _ 51% _

Indian J Med Res 135, June 2012, pp 907-912



Trends of Antimicrobial Resistance  E.coli

(% resistance)

2000 2001 2002 2003

Years 

2004 2005 2006 2007 2008 2009

p value

Cefotaxime 64 67 73 71 71 79 77 88 83 75 

0.005

Amikacin 57 63 68 87 75 69 58 67 57 14
0.115

Ciprofloxacin 53 62 84 90 49 86 89 95 98 91
0.037

Piperacillin+ Tazobactum
53 67 47 37 30 27 10 42

0.08

Carbapenem 
3 2 0 0 2 6 10

6 0.105

ESBL 40 45 58 60 75 78 61 61
0.05

Amp C _ _ _ _ _ _ _ _ _ 8% _

Carbapenemase producer _ _ _ _ _ _ _ _ _ 15% _

Indian J Med Res 135, June 2012, pp 907-912
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Colistin Sensitivity at SGRH: Blood 
Isolates - ICU (2018)

S. No. Organism Isolate No. % Sensitive*

1 Klebsiella pneumoniae 130 83

2 E.coli 39 100

3 Acinetobacter baumannii 69 100

4 Pseudomonas aeruginosa 26 100

* BMD confirmed isolates only



S. No. Organism Isolates No. % Sensitive*

1 Klebsiella pneumoniae 373 80

2 E.coli 76 100

3 Acinetobacter baumannii 326 100

4 Pseudomonas aeruginosa 206 96

Colistin Sensitivity at SGRH: 
Respiratory Isolates - ICU (2018)

* BMD confirmed isolates



%Sensitivity of Yeast Fungi (Blood Isolates 2017)





What is “diagnostic stewardship”? 

“Coordinated guidance and interventions to improve
appropriate use of microbiological diagnostics to
guide therapeutic decisions. It should promote
appropriate, timely diagnostic testing, including
specimen collection, and pathogen identification and
accurate, timely reporting of results to guide patient
treatment.”

GLASS Manual ; WHO/DGO/AMR/2016.3  ; http://www.who.int/ 



Era of MDROs

Diagnostic Stewardship can help 
Management of difficult to treat 

infection related cases



The main objective of microbiological 
diagnostic stewardship is to deliver

1. Patient management guided by timely 
microbiological data to deliver safer 
and more effective and efficient 
patient care; and

2. Accurate and representative AMR 
surveillance data to inform treatment 
guidelines, and AMR control strategies



Diagnostic stewardship 

1. Is an integral part of antibiotic stewardship
programmes and is also essential for infection
prevention and control activities

2. Timely and accurate results help clinicians to
select the most appropriate antibiotics or
antibiotic combinations for their patients,

3. Also helps implement the necessary
precautions to reduce the risk of transmission
and prevent outbreaks due to bacterial
pathogens in health-care facilities.

Dik JW, Poelman R, et al. An integrated stewardship model: antimicrobial, infection prevention and diagnostic (AID). Future Microbiology 2015 



Relationship between individual 
care and surveillance data

WHO/DGO/AMR/2016.3  ; http://www.who.int/ 



Diagnostic Stewardship

Two distinct components:

1. Diagnostic Pathway

2. Organisational Pathway

WHO/DGO/AMR/2016.3  ; http://www.who.int/ 



The diagnostic pathway..........

1. Specimen selection and collection

2. Turn-around time 

3. Storage and transport 

4. pre-analytical specimen management 
at point-of-care 

5. Laboratory processing and procedures.

6. Feedback and reporting of results



WHO/DGO/AMR/2016.3  ; http://www.who.int/ 



Organizational Pathway

Pre-requisites are:
• Assessment of conditions for implementation at the 

surveillance site 
• Resources and budget
• Roles and responsibilities: Team work 

• Clinical staff 
• Microbiology laboratory staff 
• Surveillance/epidemiological staff

• Communication 
• Training: clinical, laboratory and surveillance staff  
• Monitoring and evaluation of the diagnostic stewardship 

programme

WHO/DGO/AMR/2016.3  ; http://www.who.int/ 



Role of Diagnostic Stewardship

In Steering AMSP



The diagnostic stewardship need to aim at the 
following:

1. To assess the probability of bacterial etiology

2. Collection of the most representative sample 

3. Guide the decision to order the most relevant & useful investigations 

4. Optimal utilization of  bio markers 

5. Molecular applications matching the gold standard to decrease turn  
around time 

6. Identification of the organism to the species level

7. Performance of susceptibility testing as per the internationally 
recommended guidelines 

8. Syndromic approach towards diagnosis using multiplex assays



What are the barriers: implementation of 
diagnostic stewardship,

1. Within the health-care system as a whole

2. At the level of the health-care facility even with 
sufficient laboratory capacity
❑ Economic and logistic constraints 

❑ Lack of understanding and training. 



What is needed to achieve DS

1. Good laboratory practices 

2. Affordable access to laboratories with 
good quality management,

3. Capacity and capability to perform 
timely and reliable microbiological 
diagnostics are essential. 







Vitek MS: SGRH Experience 
(May 2013- April 2014) 

Total isolates tested:12003

ORGANISMS 

(12003)

DEFINITIVE 

DETECTION    

11122 

(92.66%) 

LOW QUALITY RESULTS (881) 

Detected on 

repeat testing 

521(4.34%) 

Not detected on 

repeat testing 

(353) (2.94%) 

Misidentificat

ion (8) 

GNB (8105) 7575 (93.44%) 342 (4.22%) 188 (2.33%) 
8*

GPC (2576) 2404 (93.32%) 117 (4.54%) 55 (2.13%) 

GPB (20) 19 (95%) - 1 (5%)

YEAST (1248) 1097 (87.9%) 62 (4.96%) 89 (7.13%) 

FUNGUS (20) 16 (80%) - 4 (20%)

* Shigella identified as E. coli

Wattal , Oberoi .Eur J Clin Microbiol Infect Dis 2016 .DOI 10.1007/s10096-016-2864-9



Gram Negative Bacilli: 8105
Organism Identified Not Identified

A baumanii (1346) 1331 15

Aeromonas hydrophila (6) 5 1

Citrobacter freundii (19) 17 2

Commamonas testosteroni (3) 2 1

E.cloacae (35) 33 2

E.coli (2373) 2334 39

E.meningosepticum (7) 6 1

K.pneumoniae (2390) 2312 78

Morganella morganii (48) 47 1

Myroides spp. (10) 9 1

P.aeruginosa (1155) 1129 26

P. flouresens (1) 0 1

P.mirabilis (211) 208 3

P.putida (38) 37 1

Pantoea (2) 0 2

Salmonella typhi (51) 44 7

Serratia marcescens (66) 64 2

Steno maltophila (79) 78 1

Burkholderia psuedomallei (3) 0 3

Brucella melitensis (2) 0 2

Others (260) 260 0

7916 189

97.6% Identified

Wattal , Oberoi .Eur J Clin Microbiol Infect Dis 2016 .DOI 10.1007/s10096-016-2864-9



Gram Positive Cocci: 2576 
ORGANISM IDENTIFIED NOT IDENTIFIED

E.avium (7) 6 1

E.faecalis (335) 330 5

E.faecium (746) 736 10

S.aureus (471) 463 8

S.epidermidis (409) 402 7

S.saprophyticus (6) 5 1

S.warneri (3) 2 1

S.haemolyticus (231) 229 2

S.hominis (150) 148 2

Strept. agalactiae (25) 22 3

Strept. anginosus (23) 21 2

Strept. mitis/ oralis (44) 40 4

Strept. ovis (1) 0 1

Strept. parasanguinus (24) 23 1

Strept. pyogenes(27) 20 7

Others (74) 74 0

2521 55

97.8% Identified

Wattal , Oberoi .Eur J Clin Microbiol Infect Dis 2016 .DOI 10.1007/s10096-016-2864-9



Yeasts: n=1248 

ORGANISM IDENTIFIED NOT IDENTIFIED

C.albicans (381) 367 14

C. famata (13) 9 4

C.glabrata (215) 213 2

C.haemulonii (35) 1 34

C.kefyr (8) 7 1

C.krusei (26) 24 2
C.lipolytica (2) 1 1

C.parapsilosis (72) 60 12

C.pelliculosa (17) 14 3

C.tropicalis (370) 358 12

Trichosporon asahii (60) 56 4

Others (49) 49 0

1159 89

92.8% Identified

Wattal , Oberoi .Eur J Clin Microbiol Infect Dis 2016 .DOI 10.1007/s10096-016-2864-9





What makes us  slog

1. Isolation

2. Identification:

3. Sensitivity

While  ensuring quality control as per 
CLSI/EUCAST guidelines

Need cutting  edge  technologies



Material and Method 
Lysis Filtration Method

Eur J Clin Microbiol Infect Dis (2016) 35:75-82; DOI 10.1007/s10096-015-2510-y



Time Benefit



Susceptibility Errors

Eur J Clin Microbiol Infect Dis (2016) 35:75-82; DOI 10.1007/s10096-015-2510-y



Microbial 
identification and 
automated
antibiotic 
susceptibility testing 
directly from
positive blood 
cultures using MALDI-
TOF
MS and VITEK 2

C. Wattal & J. K. Oberoi

Eur J Clin Microbiol Infect Dis (2016) 35:75-82; DOI 10.1007/s10096-015-2510-y



Hard Truth

• More than 70% of clinical  decisions in 
healthcare are based on laboratory results.

• Less than 25% of  microbiology reports are 
used for guiding therapy.

Reason
• Delay in reports

Cunney et al. International Journal of Antimicrobial Agents  2000;14:13–19
Fell L. et al Chair's Message, ASCP Associate Council. Lab Med. 2005;36:13



Gaps In Diagnostics:TAT

• Need to culture the organism
– ID & AST: 2-4 days

• Molecular tests
– Single or multiplex
– Batching of the samples

• Non specific presentation
– Meningitis/Encephalitis
– Respiratory 
– Gastrointestinal 
– sepsis

• Varied etiology: Bacterial/tubercular/Virus/Fungal/Parasitic



Need for syndromic  
diagnosis



FilmArray /Biofire System



Meningitis/Encephalitis



Biofire: Bridging the Gap
Encephalitis / Meningitis panel, Film 

Array

Bacteria:

E. coli

H. influenzae

L. monocytogenes

N. meningitidis

S. agalactiae

S. pneumoniae

Fungi:

Cryptococcus 

neoformans / gattii

Sample : Cerebral Spinal 
Fluid

(200µl CSF)

14 pathogens

Viruses:

Cytomegalovirus (CMV)

Enterovirus

Epstein-Barr virus (EBV)

Herpes simplex type 1 (HSV-1)

Herpes simplex type 2 (HSV-2)

Human herpesvirus 6 (HHV-6)

Parechovirus

Varicella zoster virus (VZV)

Bacteria -6, Viruses- 7, 
Fungal -1



SGRH ME Biofire Panel Data: Jun 
2017 – May 2019

ME panel: N= 490
+ve: 49 (10%)

Organisms: 51 Co-infections: 2
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Analytical SE: 
102- 103 CFU/ml



Rapid Biofire GI Panel

Bacteria: 13    Protozoa: 4     Viruses:  5



SGRH GI Biofire Panel Data: Jun 2017 –
May 2019
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Rapid Biofire: Respiratory Panel
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Biofire Pneumonia Panel Ordered: Syndromic Approach

27 pathogens
15 bacteria: semi quantitative results
3 bacteria: Atypical pneumonia
9 viruses
Resistance genes: MRSA, ESBL, CRE

TEST COMPLETE

Ordering of Test
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