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Objectives & outputs

Objectives

To understand the epidemiology of neonatal sepsis

To undertake molecular characterization of common 

pathogens causing sepsis



Methods 

• Preparatory 
phase

• Standardization, 
training, etc. 

Phase I

• Surveillance until 
hospital 
discharge

Phase II
• Molecular 

typing 

Phase III

March – July 2011 July 2011 – Feb 2014 Jan 2014 – May 2016



Study flow



Study flow…



Uniform definitions

Clinical Microbiology

Data entry
Others

Robust QC measures

Different from ‘routine’ data collection!

Methods



Prospective daily collection of risk factors!
(more than 50 variables; nearly 100 visits)

Methods 



Results



July 2011 to February 2014

Study flow



Results

12

Total sepsis Culture positive sepsis

Incidence 14.3% 6.2%

CFR 25.6% 47.6%

High burden of sepsis & high CFR

N= 13530



Most sepsis occurs early

Onset

14

59%

41%

EOS (0-72h) LOS (>D3)

Culture positive sepsis



Pathogen profile



Antimicrobial resistance (AMR) 
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Klebsiella spp. Acinetobacter spp. E coli Pseudomonas spp. CoNS S aureus Enterococcus

spp.

AMR pattern: Inborn cohort



Outborn cohort



Results
Characteristics Values

(n = 2588)

Birth weight, g (n= 2058) 2204±731

Gestation, weeks (n=2583) 35.4±2.8

Male gender 1680 (64.9%)

Age at admission, days 5 (2-11)

Maternal fever within 7 days prior to delivery 211/2303 (9.2%)

Foul smelling liquor 53/2550 (2.1%)

Home delivery 550/2588 (21.2%)

Did not cry at birth 643/2577 (24.9%)

Unhygienic cord practices 879/2544 (34.5%)

Previous hospitalization

Primary/secondary level government hospital        

Tertiary level government hospital        

Private hospital

984 (38.0%)

56 (5.7%)

198 (20.1%)

730 (74.2%)

Previous antibiotic therapy 825/984 (83.4%)



Pathogen profile

Acinetobacter 

baumannii

12%

Klebsiella 

pneumoniae

13%

E. coli

8%

Enterobacter

6%

Pseudomonas 

aeruginosa

0%

Burkholderia 

cepacia

3%

S aureus 5%

S epidermidis

4%

S hemolyticus 

3%

S hominis 2%

Klebsiella

oxytoca 1%

GBS 

1%

Enterococcus 

faecium

3%

Others 18%

C albicans

5%

C tropicalis

5%

C krusei

4%

C pelliculosa

2%

C glabrata

2%

Candida

23%



Antimicrobial resistance 
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Klebsiella pneumoniae Acinetobacter baumannii E coli S aureus S epidermidis Enterococcus



Quality issues & solutions



Assigning ‘label’ of sepsis 

Sample collection 

Contaminants

Routine surveillance cultures

Issues: Clinical



Contaminants  

Definition 

Growth in cultures 

Varied isolation rates

Automated vs. manual cultures

Antibiotics used for AST 

Issues: Microbiology 



Issues & solutions: Clinical

1. Assigning the label of sepsis

Problem Solutions identified 

Baby receiving antibiotics for

5-7 days, but final diagnosis 

“no septicemia”

1.PIs’ meeting to develop 

consensus 

2.Assigning the diagnosis by 

PI/co-PI in a prospective

manner

3.Use standard definitions –

CDC/NHSN criteria 

Using CDC Definitions 
(modified after extensive discussions with site PIs)



2. Sample collection

Problem Solutions identified 

Growth of skin 

contaminants

1.Training of nurses – proper skin 

preparation, using aseptic precautions

2.Video for demonstration – weekly 

reinforcement

3.Site visits by the SRO/Scientist

4.Gradually shift the responsibility  of 

blood collection to nurses at all sites

Issues & solutions: Clinical

Training and supervision!



3. Routine surveillance cultures

Problem Solutions identified 

Cultures sent after 

intubation, exchange 

transfusion, PICC line 

removal, etc. 

1.PIs’ meeting: decision to 

disregard these cultures for 

the study purpose

2.Ensure strict compliance to 

SOP

Consensus meetings!

Issues & solutions: Clinical



1. Contaminants
Problem Solutions identified 

1. Media prepared by 

routine staff

2. Problems in 

autoclaving,  etc. 

• Media to be prepared by research staff

• Date of autoclaving to be affixed

• ‘Sterility check’ – one bottle from each 

batch to be incubated overnight

• Unused media to be returned within 5-7 

days

• Nurses to check if media is clear before 

inoculation 

Issues & solutions: Microbiology





Issues & solutions: Microbiology

2. Definition of contaminants

Problem Solutions identified 

1. No consistent 

definition across 

study sites

1.PIs’ meeting – consensus:

• ASB and diphtheroids

• Growth of 3 or more organisms 

• CoNS from CSF



Issues & solutions: Microbiology

3. Varied isolation rates

Problem Solutions identified 

1. Low isolation rates in 

some study sites

2.Isolation of organisms 

from CSF - low 

• Blood agar - check for ability to 

support bacterial growth

• Use incubator to store samples 

at 37oC

• To consider inoculation of CSF in 

BacTAlert bottles



Issues & solutions: Microbiology

4. Use of automated system for identification

Problem Solutions identified 

1.Some centers use Vitek

cards while others use 

conventional techniques

2.Unusual organisms being 

reported from Vitek

• Try automated technique in all; 

• Unusual organisms – final 

reporting after manual check

• EQAS



Issues & solutions: Microbiology

5. Antibiotics for AST 

Problem Solutions identified 

1. Antibiotics used at each 

study site were different 

2.Different cut-offs used for 

definition of resistance

• Consensus  - choice of 

antibiotics to be used 

• CLSI or European Standard 

guidelines to be used for 

determining the cut-offs



Quality assurance (QA)



Clinical Microbiology

Data entry Others



Tools

Standard operating procedures (SOP) 

SOPs for filling forms A & C

Data entry interface 

 Training manual

Videos 

Quiz to ensure strict adherence to SOP!



SOP



SOP



Steps

Nodal team visits

Fortnightly review meetings

PI meeting

QA: Clinical



Nodal team visits

Weekly visit by co-PI/SRO to all the sites

Monitoring of enrolment, data collection and recording

Cross checking CRFs

 10% CRFs randomly cross-checked

 Errors noted & communicated to site PI/co-PI

 Reviewing technique of blood/CSF cultures by research 

staff

QA: Clinical



Fortnightly review meetings

 To summarize ongoing activities at each site

 Data from each site is presented

Attended by ROs from all sites

 Issues at any site discussed and feedback provided

QA: Clinical



PI meetings

 To update the progress made 

 To discuss and resolve contentious issues

 Pivotal to resolve major issues like definition of clinical 

sepsis, panel of antibiotics to be tested for AST 

QA: Clinical



QA: Microbiology

 Internal quality control 

External quality control 

Viability check of glycerol stocks 



Internal quality control

Media sterility

 Sterility checked by incubating sterile culture plate at 370C 

overnight

 No growth = ‘sterile’

Ability to support the growth

 Sterile media on culturing with control strain should grow 

after overnight incubation at 370C



External quality assessment (EQA)

• Done twice a year

• Initially ~45%  isolates taken for EQA

• 10% of samples from each site 

• Samples picked randomly



Total sample  
subjected to 

EQA =325

ID
319/325 
(98.1%)                

Confirmed
298/319 
(93.42%)

Discrepant
21/319 
(6.58%)

Not revived 
3/325 

(0.92%)

Contaminant
0%

Mix growth

3/325 
(0.92%) 

Overall concordance:93.4%



Antibiotic sensitivity (AST)

319/325 (98.1%)                

Discrepant

(3.98%)

Major error

1 major, 2 major, 3 
major

Minor error

(Acceptable)

Confirmed

(96.02%)

Overall concordance: 96.0%



All glycerol stocks checked for viability q6 months 

by the reference lab 

Once revived, the  fresh stocks were generated, 

labeled and stored with the new date

Viability of glycerol stocks



Done by 

1. Double data entry

2. Site visits

3. Logical checks

QA: Data entry 



Double data entry



Mismatch report



QA: Data entry 

Visits by nodal team

•10% forms randomly selected from each batch

•Cross checked with entered data

•Calculate error rate

If >10%, whole batch is rejected; DEO will re-enter data

If <10%, errors are corrected



Site visits



Site visits



QA: Data entry 

Logical checks

 ‘form filling errors’ and

 ‘data entry errors’ not corrected by double data entry



Diagnosis related checks

1. ‘Culture positive sepsis’ is YES but 

 no organism mentioned in form C or 

 antibiotic duration is <10 days and baby is discharged

2. Antibiotic duration >10 days but sepsis marked as NO

Checks related to dates, age, etc.

1. Date of discharge < DOB

2. If date of admission in NICU < DOB

List of logical checks



Data cleaning by logical checks

Run the Logical checks every 15 days

Generate a list of errors/queries

Send it to site PI/RO for verification

Site PI/RO verify the forms, refer to case 
file

Feedback  to nodal center

Incorporate changes in the database



Logical checks

enrlno bname dob
culposse

p

Site RO /DEO’s 

Remark
Nodal Centre’s remark Type of error

Correction in 

database

512 MANJU

05-May-

11 Y

Clinical sepsis “Clinical sepsis”, - confirmed Form Error Set culpos=’N’

Set culneg=’Y’

544 BABITA

06-May-

11 Y

Clinical sepsis “Clinical sepsis”, - confirmed Form Error Set culpos=’N’

955 GEETA 23-Jun-11 Y

Vanco + Amika (14d); 

discharged; bld cul-

CONS (Form Cs not 

attached);Culture 

positive sepsis

“Culture positive sepsis” – orgm. 

CONS in bld cul.; to find  form C 

hardcopy and also check in  batch 

(form C database); if not found to 

re-enter

Others First sample 

got entered 

(Previously It 

was not 

entered)

1028

SNTHO

SH 28-Jun-11 Y

Ampi + genta x 2d; 

expired; blood cul 

sterile, CSF culture-

Kleb. Clinical team 

decided- Culture 

positive sepsis

“Culture positive sepsis” – orgm. 

Klebsiella in bld cul.; to find  form C 

hardcopy and also check in  batch 

(form C database); if not found to 

re-enter

Others CSF culture got 

entered 

(Previously CSF 

culture was not 

entered)



Summary: Quality assurance 

Meeting of PIs – every 8-12 weeks with defined objectives 

Developing consensus among site PIs; finalize SOP based 
on the consensus 

 Strict adherence to SOPs

 Innovative ways - Quiz

 Training of research staff

 Site visits!



Team 


