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Disclosures

• I believe that diagnostics is a 
powerful tool

• Empowers clinicians to make 
treatment decisions

• Needs and expectations from a 
microbiologist > clinician



Talk from ID specialist perspective
Infectious diseases

1. Systematic
2. Error free 
3. Newer, relevant tests
4. TAT- RDT
5. Communication 
6. Bench to bedside
7. Research 

IC, AMSP, QIP

1. Sampling
2. Training
3. Cascade Reporting
4. Antibiogram / CASR
5. Outbreak detection
6. Resistance trends
7. Hospital epidemiology



1. Systematic - don’t skip basic tests

• Gram stain precedes culture
 
• Gram stains that needs immediate reporting - for CSF and other 

critical specimens

• Create algorithm 
• don’t report urine culture without a dipstick or urine routine 
• liaise with biochemistry lab
• CDI – testing based on algorithm
• reduces unwanted tests and antibiotic use



2. Error free- accurate identification (expertise)

• Gram stain       Trained technical staff
• AFB stain

• Organisms was isolated in pure or mixed culture 
• Species identification
• Reporting of susceptibility

Expertise and Updated



3. Newer, relevant diagnostics
Era of PCR

Boon, not bane





3. Newer relevant diagnostics

• Multiplex PCR for ID syndrome, endemic viruses (meningitis, hemorrhagic fever)
• PCR – CMV, JC, BK, PCP PCR, COVID-19
• Resistance gene testing- CARBA-R, mec A, van A
• MALDITOF – 

• for correct identification - on isolates grown in routine cultures
• direct MALDITOF from blood are available, await FDA clearance 

• 16srRNA, WGS, NGS- for culture negative critical tissues
• Serology - BDG, GM, Histo Ag, Legionella Ag, parasitic and many others



4. TAT – RDT

• Accumulating samples and run the test = valuable time lost, 
empiricism will continue

• Liaise with a lab with fast TAT

• POC testing- dengue antigen, Rapid Strep Antigen, Rapid malaria card 
test, Cryptococcal Ag -lateral flow



Film-Array – syndromic panels

• Multiplex PCR
• FDA approved

1. Blood culture identification panel (BCID), BCID2
2. Respiratory pathogen panel
3. Pneumonia panel
4. GI pathogen panel
5. Meningo-encephalitis panel

• Eliminate guesswork
• Resistant genes identified
• Resistant genes identified
• Short TAT
• Targeted therapy in hours



Conventional method - approx 72-80 hours 
Culture growth 
= 24- 48 hours

Identification and 
DST = 8-16 hoursBlood culture flags = 24 hours

Gram stain= GPC 



Comprehensive: Simultaneously 
tests for 43 targets and identifies 
pathogens

TAT: 2 hours from culture flag

Accuracy: 
Positive agreement rate (or 
sensitivity) across all pathogens on 
the BCID2 panel is 99%

Negative agreement rate (or 
specificity) is 99.8%

BCID 2





Faster the diagnosis + ‘act upon it’, better the outcome



Sensitivity – 88-100%
Specificity – 90-100%

Patient selection
Sampling technique



• 217 adults, 2017-2018
• 66.4% - viral pathogen
• Influenza most common- 32%
• Seasonality for flu- Sept- Dec
• Timing of vaccine
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• Majority were due to enteroviruses and showed seasonal occurrence
• De-escalation in FA-ME was 49% vs 32% in conventional, p<0.042

Indian Journal of Critical Care Medicine, Volume 26 Issue 1 (January 2022) 



6% by stool culture as compared to 
39% by multiplex PCR



5. Communication – two way

• Patient details through request form – electronic or check box
• Critical values – blood culture, CSF, AFB, CDI, MDRO, rare pathogen
• CRE- guidance for further testing and therapy 
• Clinical relevance of samples when in doubt

• specimens of poor quality must be rejected 
• call physicians to clarify and resolve problems with specimen submissions 



6. Bench to bedside

• Clinical rounds – understand factors that determine treatment, other than 
culture result

• Prioritize and process specimens from OR and IR, as soon as they arrive
• Understand IC practices
• Familiarize and build trust among colleagues



7. Research

• Organism storage
• Serotyping, molecular diagnostics
• Hospital epidemiology 
• Resistance trends

Pure culture is the foundation for all research on infectious diseases
                                                                                                - Robert Koch 



IC, AMSP, QI

1. Sampling  - pre-analytical

• The sample quality (appropriate site, timing, volume) 
= quality of the results. 

• TAT of samples reaching the lab
• Proper storage if delay in processing
• Labelling- such as “wound” is not helpful - specify site 

and clinical information (eg, dog bite wound right 
forefinger).



2. Training reduces “Background noise”  

• Training for sampling – link with nursing quality, residents, audit and feedback
• Blood and urine culture 

• aseptic technique is linked with contamination rate and antibiotic use
• specimen should be collected prior to administration of antibiotics.

• Pus, fluid, tissue biopsies are preferred
• Drain samples usually reflect colonization
• Specimens like sputum, sinuses, wounds, fistulae require care in collection - 

commensal microbiota that can easily contaminate and complicate interpretation. 



Don’t accept swabs (except naso/ oro-pharynx) 

• A swab is not the specimen of choice for many specimens 
• swabs pick up extraneous microbes 
• hold extremely small volumes of the specimen (0.05 mL) 
• difficult to get bacteria or fungi away from the swab fibres and onto media,
• the inoculum from the swab is often not uniform across several different agar 

plates. 

• Flocked swabs - more effective than dacron, rayon, and cotton swabs. The flocked 
nature of the swab allows for more efficient release of contents for evaluation. 



3. Reporting – not to report all that grows

• Cascade/ selective reporting - do not report carbapenem susceptibility when a 
pathogen is susceptible to narrower-spectrum drugs

• Therapy related comments - e.g. Citrobacter freundii if susceptible in vitro to 
cefotaxime, ceftriaxone or ceftazidime, THEN note that the use in monotherapy 
of above should be discouraged, owing to the risk of selecting resistance

• Supplementary testing for susceptibility to new drugs if MDRO
• Repeat testing and promptly send to reference lab unusual susceptibility profiles 
• Additional comments about colonization/ contaminants



4. Cumulative Antimicrobial susceptibility report 
(CASR)- antibiogram

• Bi-annual or at least annually
• WHOnet
• Help formulate empiric therapy 



5. Outbreak

• Recognition- first to identify the cluster or outbreak
• Quickly formulate a team and proceed
• Investigation
• Molecular typing



6. Resistance trends

• Location of hospital
• Correlate with AUR
• IC measures



7. Hospital epidemiology 

• Surveillance is the cornerstone – early warning system, electronic 
alerts

• “typing” or “fingerprinting” of epidemiologically related isolates to 
confirm the existence of an outbreak 



Cross talk

Clinicians
• If adequate clinical information is lacking
• Alert in real time- bacteria, fungi, parasite, virus- on critical samples

Nursing/ training/ quality
• If blood contaminants are increasing
• Blood culture volume is low

HIC/ Admin
• Outbreak 



Clinical microbiology seems at a crossroads

• Downside- clinical utility of traditional methods, pressure to cut costs 
• outsourcing to off-site commercial or centralized laboratories 
• increasing the isolation from the clinician colleagues
• consigning to increasingly technical roles

• Look forward - boost the clinical relevance
• your expertise in conventional and innovative RDT
• communication, bench to bed-side
• levels unseen since the time of Koch and Pasteur



Roadmap- to seize emerging opportunities, 
reassert in patient care and AMSP
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To the clinicians out there…

• Know your lab and interact regularly
• Order tests which have good literature 

support
• Appropriate sampling 
• Don’t demand to report “everything 

that grows.”
• Develop the culture of cultures





Are you an MD/DNB and interested in an ID career?

 DM (Infectious Diseases) -Three year program
 Kottayam medical college, Kottayam, Kerala
 CMC, Vellore 
 AIIMS, New Delhi
 AIIMS, Jodhpur

 FNB (National Board of Examinations) - Two year program
◦ KIMSHealth, Trivandrum, Kerala
◦ Apollo Hospitals, Chennai
◦ Apollo, Hyderabad
◦ Hinduja Hospital, Mumbai
◦ Sterling Hospital, Ahmedabad
◦ Sher-I-Kashmir, Kashmir
◦ Manipal Hospitals, Bangalore


