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Outline of Talk
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4. Role of Laboratories: Microbiology -Culture and  
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and immunoassay-biomarkers (in de-escalation)

5. Current Indian Guidelines IJCCM Jan 2019;23 (suppl 1):  S1 –S63
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Enterobacteriacae



Non fermenting Gram Negative Bacilli

● Trend analysis over the years has shown decline in the isolation rates of P. 

aeruginosa in 2018. 

● The year wise isolation trend of A. baumannii collected in 2016, 2017 & 2018 

was 5%, 7% and 6% respectively.

● Isolates of A. baumannii collected from ICU showed  reduced susceptibility 

rates (<10%) to all the tested antibiotics compared to isolates from ward and 

OPD.





Background 

- India – hub of infections (-the million death study)

- WHO - Multi-country survey - 75% respondents feel antibiotics cure cold & flu

- Chennai declaration (2012) 

- Jaipur declaration (2014)

- ICMR report: approx 30% MRSA prevalence, steadily increasing reports of linezolid 

resistance. 0.3% of S.aureus, 1.3% of CoNS and 2.5% of Enterococcus isolates exhibited this 

phenotype.

- Acinetobacter: >70% carbapenem resistant

- Klebsiella: 15% colistin resistance

- Emergence of Candida auris 

1. Annual report Antimicrobial Resistance Surveillance Network January 2017-December 2017

2. http://www.searo.who.int/india/topics/drug_resistance/en/

3. Indian Journal of Cancer | October–December 2012 | Volume 49 | Issue 4

http://www.searo.who.int/india/topics/drug_resistance/en/


Current Scenario India is one of the largest consumers of Antimicrobials increase of 
103% from 3.2 to 6.5 billion DDDs between 2000 and 2015.  

Global increase and geographic convergence in antibiotic consumption between 2000 and 2015 Eili Y. 
Kleina, www.pnas.org.

In a 2018 CDDEP study, common causes of deadly MDR bacterial infections 
included Klebsiella pneumoniae (34%), Escherichia coli (22%), Acinetobacter
baumannii (20%), Pseudomonas 13% and Staphylococcus aureus (4%).
https://cddep.org/tool/causes-of-deadly-multidrug-resistant-infections-in-india/

Globally, it is expected to lead to a 3.8 per cent loss in GDP and 10 million deaths 
annually by 2050.

India will be heavily impacted by it due to its huge burden of infectious diseases, large-
scale food animal production using antibiotics, and inadequate healthcare systems.

http://www.pnas.org
https://cddep.org/tool/causes-of-deadly-multidrug-resistant-infections-in-india/


Communicable diseases on the rise
• Kerala- best health indicators in India
• Confronted by the threat of increasing 

communicable diseases.
• Ten types of communicable diseases, 

including three variants of hepatitis, have 
been reported in Ernakulam district till 
September in addition to cases of fever 
and acute diarrhoea. A total of 1.10 lakh
fever cases and 14,478 cases of acute 
diarrhoea have been reported in the 
district so far this year.

http://www.thehindu.com/todays-paper/tp-national/tp-kerala/article2454955.ece

KOCHI, September 15, 2011 









RDTs at Global Scale Today

WHO ASSURED Criteria

Affordable by those at risk of infection

Sensitive (few false-negatives)

Specific (few false-positives)

User-friendly - simple to perform with 

minimal training

Rapid and Robust

Equipment-free 

Delivered to those who need it



Treatment Guidelines for Antimicrobial  Use in Common Syndromes

Indian Council of Medical Research  
Department of Health Research  New 

Delhi, India 2019



Antimicrobial Stewardship Programme (AMSP) practices in India

Indian J Med Res. 2015 Aug;142(2):130-8
Walia K , Ohri VC, Mathai D; Antimicrobial Stewardship Programme of ICMR.
Abstract
● A survey was conducted to ascertain practice of antimicrobial stewardship programme (AMSP) in 

India for 2013. A total of 20 health care institutions (HCI) responded to a detailed questionnaire. All 
the institutions contacted were tertiary care HCI, of which 12 were funded by government (GHCI) 
and 8 were corporate/private HCI (PHCI). Further, all catered to both rural and urban populations 
and were spread across the country. Written documents were available with 40 per cent for AMSP, 
75 per cent for hospital infection control (HIC) and HIC guidelines and 65 per cent for antimicrobial 
agents (AMA) prescription guidelines. Records were maintained for health care associated infections 
(HCAI) by 60 per cent HCI. Antimicrobial resistance (AMR) data were being analysed by 80 per cent 
HCI. AMA usage data were analysed by only 25 per cent HCI and AMA prescription audit and 
feedback by 30 per cent. PHCI performed better than GHCI across all fields of AMSP. The main 
contributory factor was possibly the much higher level of accreditation of PHCI hospitals and their 
diagnostic laboratories. The absence of infectious diseases physicians and clinical pharmacists is 
worrying and demands careful attention.

http://www.ncbi.nlm.nih.gov/pubmed/26354210
http://www.ncbi.nlm.nih.gov/pubmed/?term=Walia%20K%5bAuthor%5d&cauthor=true&cauthor_uid=26354210
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ohri%20VC%5bAuthor%5d&cauthor=true&cauthor_uid=26354210
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mathai%20D%5bAuthor%5d&cauthor=true&cauthor_uid=26354210
http://www.ncbi.nlm.nih.gov/pubmed/?term=Antimicrobial%20Stewardship%20Programme%20of%20ICMR%5bCorporate%20Author%5d


Conclusions 
• PHCI performed better than GHCI
• The main contributory factor was possibly the much higher level of accreditation 

of PHCI hospitals and their diagnostic laboratories
• The absence of Infectious Diseases Physicians and clinical Pharmacists is 

worrying and demands careful attention

Antimicrobial stewardship programme (AMSP) practices in India Indian J Med Res. 2015 
Aug;142(2):130-8

http://www.ncbi.nlm.nih.gov/pubmed/26354210


Government of  India

National Action Plan on Antimicrobial
Resistance



Focus area of India NAP-AMR strategic priorities



Sepsis

● Sepsis, severe sepsis and septic shock major reason for ICU admission

● Antibiotic “sink”, ranks top 5 for  increased ICU costs

● Mortality for severe sepsis > five fold greater than MI (ACS) and CVA(strokes)

● 10 to 15% of hospital beds are ICU beds 



WHAT IS RATIONAL USE OF ANTIBIOTICS?

● Judicious  selection of an appropriate (proper correct) antibiotic for a 

specific clinical condition (drug-bug), based on current evidence (drug 

susceptibility) about efficacy (clinical trials), in order to influence the clinical 

outcome  (suiting patient requirement, adequate duration and lowest cost) 

● Includes the withholding of antibiotic treatment if the situation does not 

necessitate the same 



Empirical Use  of antibiotics  in ICUs

1. Draw Culture(s) and other markers of infection severity

2. Early start  “ Hit early” (emphasis is on reversing pathophysiology based on scoring )

3. Point source of Infection is usually unknown (unlike surgical site or with UTIs probability of more 

focused therapy 

4. Provide Adequate cover    “cover all holes in the spectrum” “hit hard”

5. Co-morbid conditions immuno compromised, neutropenic , age,  etc are multiple

6. Cost ( combination drugs based on local antibiogram ), duration, dose (T> MIC, bolus or continuous) 

route (parenteral)

7. Concern is for improving outcome of patient not on community benefits (collateral damage)

8. Use of “high-end” AB  (high = more potent, last resort, newer, innovative classes,better PK/PD in the 

critically ill and less toxic  not the usual choice by other physicians . The older  “low” ones have 

already wrought havoc  to the microbiome (lungs and intestine)

9. Unsure on duration of stay ,outcome  ,reinfection  leading to spiralling empiricism ( superinfection, 

breakthrough or with bacteria emerging through induced resistance 

10.Use of support systems for ventilation, nutrition, diversion of urine ,drainage  tubes



How to do it??

1. Guidelines : 

Dave Leedahl Antimicrobial de-escalation in the ICU
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1.Definition

Signs/symptoms of infection

Empiric therapyESCALATION DE-ESCALATION

De-escalation is an optimization of antimicrobial therapy in drug, dosage and/or timing

tailored to final diagnosis, culture-sensitivity reports and individual risk factors.







A PERSONAL CARE BUNDLE FOR OPTIMIZING ANTIMICROBIAL 

TREATMENT FOR INTENSIVE CARE UNIT PATIENTS

● ANTIBIOTIC DE-ESCALATION IN THE INTENSIVE THERAPY UNIT- A 

REVIEW 

Jyoti Sharma , Sourabh Kosey and Raj Kumar

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES AND 

RESEARCH

I
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Role of Microbiology lab

1. Rapid identification 

PCR  - does not differentiate between colonizer / pathogen

- identifies dead pathogens as well

MALDI-TOF

- Aids in de-escalation 

- Avoid treating imaginary pathogens, but keep the differentials in mind!



Culture of ‘Cultures’

Often ignored 

WE DO NOT TREAT TLC/ FEVER; DIAGNOSIS IS IMPORTANT FOR 

STEWARDSHIP

Cultures to be drawn BEFORE giving antibiotic

Note: Cost of cultures is often less than that of one day of high-end antibiotics; 

should not be used as an excuse to avoid sending cultures



Role of Micro Lab

2. Biomarkers:

- CRP and PCT

- PCT better than CRP

SAPS trial 

RCT with >750 patients in each group

Absolute stopping threshold for antibiotic = <0.5ug/L

Relative stopping threshold =>80% fall in PCT peak value

This trial has actually shown less mortality in the group of patients where de-

escalation based on PCT was applied!



. Need for molecular diagnosis (MDx) for prevention of transmission  and early 
treatment in infectious diseases

● Clinician's need  - Is the patient infected?
- What is the pathogen?
- “Result while you wait” to treat it? 

● Traditional lab (Agars /Gram stains) - automation (Vitek/ BacT Alert)
Sensitivity of current diagnostic tests Blood culture low
(Cultures: slow, imprecise. Costly and labour intensive for viral diagnosis)

● Serology - single estimation usually not very informative, seroconversion
need to be demonstrated. 4x rise in titres needs to be demonstrated.

● TATs - turn around times are long for conventional diagnostic
tests in microbiology and infectious diseases

● EIAs for preventing TTIs  could be improved with molecular 
approach to detect pathogens







1. De-escalation

Need for ID training

Training of primary consultants - utmost important 

Components of de-escalation:

- Discontinuation of antibiotics (- providing coverage to commensal pathogen/ -

two agents providing similar coverage)

- IV-oral switch

- Broad - to - narrow spectrum switch 



2. Formation of antimicrobial stewardship team

Must be included:

Minimum 1 Intensivist, 1 Pharmacist, 1 Microbiologist, 1 Surgeon, 1 Management 

representative,  1 Microbiologist, 1 Physician trained in ID, 1 Infection control 

officer. 



3. Deciding upon the approach:

Prospective audit/ feedback - Most common

Preauthorization - could be used for drugs which need strict monitoring



42

Clin Infect Dis 2016;62(10):e51-77.



4. Formulating a list of restricted antibiotics:

Depending upon the antibiogram (Carbapenems, Polymixins, Tigecycline, 

Glycopeptides, Fosfomycin, Voriconazole etc)





5. Justification

A form and/or a system to facilitate review initiation of all restricted antibiotics in an 

ICU within 72 hours.

Usually includes - patient details, provisional diagnosis, reason for starting this 

particular antibiotic (e.g. patient at high risk of MDR pathogen in a case of sepsis)



6. Review 

All high-end antibiotics need to be validated by a second physician within 72 hours 

of initiation. 

Review of antibiotic dose/route/duration/necessity

Auto-stop orders/ reminders in beepers/ SMS alerts



Duration of therapy

Pneumonia: VAP-7 days therapy 

Intra-abdominal infections: STOP IT trial - 4 days vs 8 days - similar outcome

CAP : 5 days

Logical thing to do - when two regimens give similar outcome, choose the one with 

shorter duration!

Kalil et al CID 2016

Sawyer et al NEJM 2015



Short is Sweet!



Indicators to Monitor

1. Number of DDDs of restricted antibiotics in a month

2. Number of cases reviewed for de-escalation

3. Number of cases where de-escalation was needed

4. Percentage of cases where de-escalation was accepted and implemented.

5. Percentage of cases where cultures were sent

6. Percentage of cases where escalation was suggested 

7. Dose adjustments or adverse drug reactions identified 

8. Follow-up after de-escalation and overall mortality





Outcome measures of effectiveness of de-escalation 





Attention! Clinicians, 

Empiric antibiotic - word empiric denotes the necessity 

to review it at 72 hours

Directed antibiotic - therapeutic, evidence-based and 

effective



DE ESCALATION OF 

ANTIBIOTICS IN CRITICAL 

CARE
Some viewpoints 



Factors influencing the implementation of antibiotic de-

escalation

● Reasons for no de-escalation were (a) inadequate initial antibiotics (10.7%), 

(b) lack of microbiological documentation (50%), (c) initial appropriate 

antibiotic therapy that could not be de-escalated (narrow-spectrum) (20.5%), 

and (d) clinical worsening despite appropriate antibiotic therapy (7.1%).

● a strategy of de-escalation did not influence short- and long-term prognosis or 

acquisition of MDR bacteria.

● we did not find any difference in terms of mortality between de-escalation and 

no de-escalation groups, even when analyzed at up to 1 year,

● Leslie Gonzalez, & Sébastien Gibot

● Critical Care volume 17, Article number: R140 (2013)

https://ccforum.biomedcentral.com/articles/10.1186/cc12819
https://ccforum.biomedcentral.com/articles/10.1186/cc12819


RATES OF DE-ESCALATION THERAPY IN CRITICALLY 

ILL PATIENTS
● Multiple reasons could explain these low rates of antibiotic de-escalation in 

the critical care setting:

➢ reluctance to change an antibiotic regimen that has proven to be effective,

➢ lack of microbiological data, 

➢ poor understanding of how to de-escalate and the controversial data about its 

effectiveness and safety.



Guidelines for Antibiotic Prescription in Intensive Care Unit- ISCCM

GC Khilnani et al.



Conclusion

● Clinicians should strive to streamline empiric antimicrobial therapy once 

culture results are available.

● Current evidence suggests that antibiotic de-escalation

is a well tolerated strategy that may be even associated with a better 

outcome.

● All initiatives to improve antibiotic prescriptions in critically ill septic patients 

are completely warranted and should include the streamlining of empirical 

antibiotics.

● A precise consensus definition of de-escalation is urgently needed in a 

setting where MDR rate  is high.



THANK YOU!

Antimicrobial Resistance need not have



Community Acquired pneumonia

● Recommendations:

- All patients admitted with CAP in ICU should be evaluated for risk factors for 

infection with MDR organisms

- Antibiotic therapy should be individualized to cover the commonly implicated 

organisms according to risk factors, including Pseudomonas, ESBL producing 

Enterobacteriaceae or MRSA

- Appropriate antimicrobial therapy should be initiated as early as possible in 

patients of CAP requiring ICU admission, preferably within the first hour after 

obtaining necessary microbiologic samples 



Community Acquired pneumonia

● Empirical therapy covering common etiologic organisms should be initiated 

for severe CAP requiring ICU admission (2A). 

● • Investigations including the culture of respiratory secretions (sputum, 

endotracheal aspirate), blood cultures, urinary antigen testing for 

Pneumococcus and Legionella may be performed to narrow down therapy. 

Bronchoscopic BAL or protected specimen brush samples or polymerase 

chain reaction (PCR) for viral etiology may be performed for microbiologic 

diagnosis on a case by case basis 



Community Acquired pneumonia

● Patients with CAP requiring ICU admission should initially receive a combination 

of empirical antimicrobial agents covering common causative organisms

● For patients with CAP requiring ICU admission, a non-pseudomonal beta-lactam

(cefotaxime, ceftriaxone, or amoxicillin-clavulanic acid) plus a macrolide

(azithromycin or clarithromycin) should be preferred if there are no risk factors for 

Pseudomonas aeruginosa infection (1A).

● For penicillin-allergic patients, a respiratory fluoroquinolone (levofloxacin, 

moxifloxacin or ciprofloxacin) and aztreonam may be used (3A).

● If macrolides cannot be used, a fluoroquinolone may be used if there is no 

clinical suspicion of tuberculosis, after sending sputum or endotracheal aspirate 

for AFB and Genexpert



● Patients with CAP requiring ICU admission should receive antibiotics for 7 to 

10 days (2A). 

● Patients with CAP due to Pseudomonas or aspiration pneumonia should be 

treated for 14 days (3A).

● Necrotizing pneumonia due to GNB, MRSA or anaerobes also require 

treatment for 14 to 21 days (3A) 

● Duration of treatment should be individualized according to causative 

organism, response, the severity of disease and complications 



● Procalcitonin levels can be used along with clinical judgment for de-escalation 

of antibiotics in CAP in ICU in patients treated beyond 5 to 7 days



VENTILATOR ASSOCIATED PNEUMONIA

● Among patients with VAP who are not at high risk of MDR pathogens and are 

in ICUs with a low prevalence of MRSA (<15%) and resistant gram-negative 

organisms (<10%), single antibiotic active against both MSSA and 

Pseudomonas is preferred over combination antibiotic 

● Among patients with VAP who are at high risk of MDR pathogens or are in 

ICU with a high prevalence of MRSA (>15%) and resistant gram-negative 

organisms (> 10%), an agent active against MRSA and at least two agents 

active against gram-negative organisms including P. aeruginosa is 

recommended 



VENTILATOR ASSOCIATED PNEUMONIA

● Among patients with VAP who are not at high risk of MDR pathogens and are 

in ICU with a high prevalence of resistant gram-negative organisms (> 15%) 

but low prevalence of MRSA (< 10%), two agents active against gram-

negative organism including P. aeruginosa is recommended 

● Colistin is not recommended for routine use as an empirical agent in VAP. 

However, it may be used upfront in the ICUs if there is a high prevalence of 

carbapenem-resistant Enterobacteriaceae (> 20%) 



VENTILATOR ASSOCIATED PNEUMONIA

● In our country or areas with high endemicity of tuberculosis, use of linezolid

may be restricted unless no suitable alternative is available

● Fluoroquinolones and aminoglyosides should be cautiously used as 

monotherapy in VAP in our country as well as in other areas with high 

endemicity of tuberculosis

● In ICUs where the distribution of pathogen and antibiotic resistance pattern is 

known, empiric treatment should be designed accordingly, based upon 

patient risk factors for MDR pathogens



2. VENTILATOR ASSOCIATED PNEUMONIA

● Short course (7-8 days) of antibiotic therapy should be used, in the case of 

VAP with good clinical response to therapy

● Longer duration (14 days) of antibiotic therapy should be considered, in case 

of VAP caused by NF-GNBs or is associated with severe immunodeficiency, 

structural lung disease (COPD, bronchiectasis, and interstitial lung disease), 

empyema, lung abscess, necrotizing pneumonia, and inappropriate initial 

antimicrobial therapy



2b VENTILATOR ASSOCIATED PNEUMONIA

● Empirical antibiotic regimen for VAP should not include coverage for 

anaerobic organisms routinely (2A).

● In the presence of risk factors for VAP due to anaerobic pathogens, 

anaerobic antimicrobial coverage should be added in an empirical regimen 

(2B).

● In patients with risk factors for anaerobic organisms, clindamycin or 

metronidazole should be added to empirical antibiotics regimen for VAP, if it 

does not include carbapenems (meropenem or imipenem) or piperacillin-

tazobactam in the ongoing empirical regimen



2c VENTILATOR ASSOCIATED PNEUMONIA

● Empirical antibiotic regimen for VAP should not include coverage for atypical 

organisms routinely (2A). 

● • In the presence of risk factors for VAP due to atypical bacterial pathogens, 

atypical antimicrobial coverage should be added to the empirical regimen 

(2B). 

● • The preferred atypical coverage in combination antibiotics regimen is 

fluoroquinolones (levofloxacin or moxifloxacin) or macrolides (azithromycin or 

clarithromycin)



2d VAP 

● Serum procalcitonin may be used to guide the de-escalation of antibiotics in 

VAP when the anticipated duration of therapy is >7 to 8 days (1B). 

● • Serum procalcitonin levels (together with clinical response) should be used 

for de-escalation of antibiotic therapy in VAP in specific clinical conditions 

(severely immunocompromised patients, drug-resistant pathogens-NF-GNB, 

initial inappropriate therapy)



2e.VENTILATOR ASSOCIATED PNEUMONIA

● Non-responding VAP should be evaluated for noninfectious mimics of 

pneumonia, unsuspected or drug-resistant pathogens, extrapulmonary sites 

of infection, and complications of pneumonia or its therapy and diagnostic 

testing should be directed to whichever of these causes is likely



3a.CATHETER RELATED BLOODSTREAM INFECTIONS 

(CRBSI)
● Empirical antibiotic regimen for CRBSI should include coverage for both 

gram-positive and gram-negative organisms (2A). 

● • Vancomycin or teicoplanin is the recommended firstline drug for the empiric 

treatment of CRBSI for MRSA and MR-CONS while linezolid and daptomycin

are good alternative agents (2A). 

● • Empiric coverage for gram-negative bacilli should include a fourth-

generation cephalosporin, a carbapenem, or a β-lactam/β-lactamase inhibitor 

combination, with or without an aminoglycoside (UPP). 

● • An echinocandin or fluconazole should be used as empirical antifungal 

agents for the treatment of suspected central line-associated candidemia



3b.CRBSI 

● Minimum 2 weeks antibiotics should be given for uncomplicated and 4 to 6 

weeks for complicated Staphylococcus aureus CRBSI and infective 

endocarditis (2A). 

● • Minimum 7 days of antibiotics should be given for gram-negative CRBSI 

(2A).

● • Five to seven days antibiotics are recommended for CONS bacteremia

(3A). 

● • For suspected fungal CRBSI, antifungal therapy for at least 14 days is 

recommended



4a.URINARY AND UROGENITAL SEPSIS IN ICU

● The initial choice of antibiotics should cover for ESBL producing gram-

negative organisms and includes aminoglycosides, beta-lactam along with a 

beta-lactamase inhibitor or carbapenems (2A). 

● • In the initial empirical regimen for UTI, antibiotics against gram-positive 

organisms are not recommended (3A). 

● • In appropriate clinical settings, antifungals should be considered in the 

empirical regimen



5a.ABDOMINAL INFECTIONS IN ICU

● Routine use of prophylactic antibiotics to prevent pancreatic infection following acute 
pancreatitis of any severity is not recommended (1A) 

● • Empirical antibiotic regimen in patients with infected pancreatic necrosis should be guided 
by local microbiological data, susceptibility pattern, the pharmacokinetic property of 
antibiotics and previous antibiotic exposure (UPP).

● • In treatment-naïve patients with evidence of infected pancreatic necrosis, we recommend 
empirical treatment with either carbapenems, piperacillin-tazobactam or cefoperazone-
sulbactam (2A).

● • In patients not responding or already exposed to the piperacillin-tazobactam, 
cefoperazone- sulbactam or carbapenems, colistin should be added to the empirical regime. 
(3B)

● • Duration of antibiotic therapy should be guided by clinical, radiological and laboratory 
parameters (UPP). • Patients not responding to antibiotics should undergo necrosectomy and 
drainage


