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• What is it?

• Is it common?

• How to diagnose?

• How to treat?

• How to prevent?



Case Scenario

• A 58 year old male known diabetic and hypertensive admitted 

in ICU 5 days back. He was diagnosed as a case of Influenza-B 

related ARDS  intubated and mechanically ventilated. Central 

line placed at outside hospital. Now he started developing 

new onset fever however there is no increase in O2 

requirement. His repeat bedside xray showed no new 

infiltrates. Treating physician suspected CRBSI in clinical 

grounds after excluding alternative source of fever.



• What should be our next step?

• Does the patient warrants empiric antibiotics?

• Do we really need to remove the catheter?

• What should be the duration of therapy?

• And many more unresolved doubts!!!



Clinical Definitions

• CRBSI – Bacteremia/ fungemia in an patient with an 

intravascular catheter with clinical manifestations of 

infections (fever, chills, and/or hypotension) and no apparent 

source of BSI except the catheter and diagnosed by 

Quantitative culture of catheter tip or by the difference in 

growth between central and peripheral blood culture.(IDSA)

leonard et al clin infect dis. 2009 Jul 1;49(1):1-45

Clinical 
suspicion

Microbiological 
evidence

No alternative 
source



Surveillance Definition

• CLABSI – A primary BSI occuring in a patient with a central 

line in place for at least 2 consecutive calendar days with the 

following signs or symptoms including fever, chills, and/or 

hypotension and meeting at least one of the Laboratory 

confirmed BSI criteria (at least one blood culture showing 

non-commensal or at least two blood culture commensals 

collected on different days or from different sites).(CDC)

Centers for Disease Control and Prevention,2011.



• Exit site infection - Erythema, induration, and/or tenderness 

within 2 cm of the catheter exit site; may be associated with 

other signs and symptoms of infection, such as fever or 

purulent drainage emerging from the exit site, with or without 

concomitant bloodstream infection

leonard et al clin infect dis. 2009 Jul 1;49(1):1-45



• Tunnel infection - Tenderness, erythema, and/or induration 

>2 cm from the catheter exit site, along the subcutaneous 

tract of a tunneled catheter (e.g., Hickman or Broviac 

catheter), with or without concomitant bloodstream infection

leonard et al clin infect dis. 2009 Jul 1;49(1):1-45



• Pocket infection - Infected fluid in the subcutaneous pocket of 

a totally implanted intravascular device; often associated with 

tenderness, erythema, and/or induration over the pocket; 

spontaneous rupture and drainage, or necrosis of the 

overlying skin, with or without concomitant bloodstream 

infection

leonard et al clin infect dis. 2009 Jul 1;49(1):1-45



Types of catheters

leonard et al clin infect dis. 2009 Jul 1;49(1):1-45



Burden of disease

• An estimated 250,000 bloodstream infections occur annually, and 

most are related to the presence of intravascular device

• In 2019, over 18,000 cases of central line associated bloodstream 

infections (CLABSI) were reported in acute care hospitals in the 

USA. 

• Catheter-related bloodstream infections (CRBSI) were associated 

with  sub-stantial morbidity, increased hospital length of stay, 

mortality and an estimated attributable cost of US $45,814 per 

event

Severine et al Infect Dis Ther (2021) 10:1591–1605



• WHO  reported that in high-income countries, the CLABSI rate was 

3.5 CLABSI per 1,000 CL-days, while in LMICs, it was 12.2

• In the United States, the CLABSI rate is 0.8 per 1000 central line 

days. 

• In Europe, 36.5% of intensive care unit (ICU)-acquired bloodstream 

infections (BSIs) were linked to intravascular catheters and rates of 

CLABSI ranged from 1.7 to 4.8 episodes per 1000 catheter days. 

Severine et al Infect Dis Ther (2021) 10:1591–1605



Elangovan et al J Hosp Infect. 2024 Oct;152:126-137
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• Multi-centric prospective cohort surveillance 

• 84 adult or pediatric ICUs or NICUs from 40 hospitals in 

20 cities of India

• 5.1 CLABSI/ 1000 CL days 9.5 days

Mehta et al Infect Control Hosp Epidemiol. 2016 Feb;37(2):172-81.



• multicentre, hospital-based, prospective surveillance study

• 26 tertiary-level hospitals from 20 states and Uts

Purva et al lancet 2022 Sep;10(9):e1317-e1325.



Risk Factors
PATIENT RELATED PROVIDER RELATED DEVICE RELATED

• Elderly and neonatal

• Immunocompromised/ 

neutropenic 

• Severe skin burns

• Malnourished 

• Prolonged hospital stay

• Chronic illness including 

DM 

• Incomplete adherence 

to asepsis protocol

• Failure to remove 

unnecessary catheters

• Excessive device 

manipulations

• Low nurse to patient 

ratio

• Emergency  non-ICU 

insertion

• Type of catheter       

non-tunneled  > 

tunneled

• Site of insertion  

femoral > jugular > 

subclavian

• Number of lumens

• Indication of insertion 

(TPN Chemotherapy)

Centers for Disease Control and Prevention,2024



Pathogenesis

Day 1
Catheter 
Placed

Initial phase
Extra-luminal 
spread from 
skin 

Later phase
Intraluminal spread by 
infusate and hub 
contamination

Others 
Distant seeding by 
hematogenous 
spread

leonard et al clin infect dis. 2009 Jul 1;49(1):1-45



Causative Pathogens 



Indian Data

Purva et al lancet 2022 Sep;10(9):e1317-e1325



Anti-biogram PGI 2023



Medicine 
Department



Medicine 
Department







When to suspect?

• New onset or worsening Fever and organ dysfunction in a patient 

with a central venous catheter with no other apparent source

• Clinical signs of sepsis that start abruptly after catheter infusion  (It 

may be allergic or infusate contamination too)

• Erythema, induration or tenderness within 2 cm of the catheter exit 

site

• For long-term catheters, difficulty drawing blood or poor flow are 

risk factors and manifestations of CLABSI

Timsit et al. Ann. Intensive Care (2020) 10:118 



How to diagnose?
Definite CRBSI

CRITERIA-1
• Growth of same pathogen from 

blood culture of peripheral vein and 
from culture of CVC tip (semi-
quantitative (>15 CFU per catheter 
segment) or quantitative (>102 CFU 
per catheter segment) ) 

AND

• Growth of same pathogen from 
blood culture of CVC and from blood 
culture of peripheral vein

CRITERIA-2
• Colony count of microbes grown from 

blood obtained through the catheter 
hub that is at least 3-fold greater than 
the colony count from blood obtained 
from a peripheral vein 

OR

• For DTP, growth of microbes from a 
blood sample drawn from a catheter 
hub at least 2 h before microbial 
growth is detected in a blood sample 
obtained from a peripheral vein

No role for routine 
catheter tip culture and 

routine blood culture 
surveillance for 

diagnosing CRBSI
Prefer to treat patients 

than reports

leonard et al clin infect dis. 2009 Jul 1;49(1):1-45



Methods Sensitivity Specificity

Paired Quantitative Blood 
Cultures

75-93 % 97-100%

Quantitative Catheter 
Culture

82 -83% 89-97%

Differential time to 
Positivity

89-90% 72-87%

Ann intern Med 2005;142(6):451-466 



Case -1

• A 44 year old female suspected to have CRBSI on clinical 

grounds after excluding alternative source of fever. Paired 

Blood cultures sent from central line and peripheral line.



Clinical suspicion + BSI with DTP >2hr + no alternative =

Definite CRBSI



Case - 2

• A 26 year old male admitted at private ward with a diagnosis 

of GI vasculitis with central line in situ for the last 4 days. He 

got a phone call from microbiology department for culture 

positivity.



Is it a 
contaminant or 

an infection?



IDSA

leonard et al clin infect dis. 2009 Jul 1;49(1):1-45



• Single centre retrospective study

• CDC definition for clinically significant bacteremia

• Predictors of CSB

• Time to positivity < 16 hours

• Neutropenic patients

• Presence of Catheter

• Pitts and charlson score

• Staph epidermidis Scand J Infect Dis 2013 Sep;45(9):664-71

.



Contaminant vs Infection

• Analyze case by case and take a clinical call

Contaminant CRBSI

asymptomatic Symptomatic

Single blood culture showing 
skin commensals

Multiple persistent culture 
positivity

Does not satisfy the IDSA 
criteria

Satisfy the IDSA criteria

No response to treatment Response to treatment



Coming back to our case -2

• He had persistent fever with chills and more during infusion 

and post infusion period

• With high pretest clinical probability paired blood cultures 

were sent after following CRBSI diagnostic protocols 



Clinical suspicion + Persistent blood culture positivity 
(more than or equal to 2 ) + no alternative cause

To treat in lines of CRBSI



How to prevent contaminations?

• Diagnostic stewardship – obtain blood cultures for right 

patient at right clinical settings

• Proper Blood culture technique

• Aseptic protocol and hand hygiene

• Dedicated phlebotomy team

• Surveillance of BCC and feedback

• Diversion devices

ASM Journals Clinical Microbiology Reviews Vol. 33, No. 1

https://journals.asm.org/
https://journals.asm.org/journal/cmr
https://journals.asm.org/toc/cmr/33/1


Blood culture technique

• Hand Hygiene

• Sterile glove No touch technique

• Prepare the bottle – label and clean

• Prepare the site – 2% Chlorhexidine based solution (alcohol based)

• Two paired sample (prefer two peripheral unless CRBSI suspected)

• From central line – disinfect the hub with chlorhexidine alcohol 

preparation and do not discard the sample

https://www.cdc.gov/lab-quality/php/preventing-adult-blood-culture-
contamination/collect.html1

Journal of perianesthesia nursing 36(2021) 328 - 333

https://www.cdc.gov/lab-quality/php/preventing-adult-blood-culture-contamination/collect.html1
https://www.cdc.gov/lab-quality/php/preventing-adult-blood-culture-contamination/collect.html1


Marcelino et al J Emerg Nurs. 2023 Mar;49(2):162-171



Case - 3 

• A 15 year old female presented with fever burning micturition 

and shock. Central line was placed in outside hospital and she 

was referred to PGI in view of persistent symptoms. Blood 

cultures and urine cultures were sent.





NOT A CRBSI



Case - 4

• A 32 year old male admitted for Viral encephalitis in ward. He 

was suspected to have CRBSI and paired blood cultures was 

sent



Central catheter Peripheral Action

Positive Positive CRBSI 

Negative Positive Rule out alternative source

Positive Negative ?catheter colonizer

leonard et al clin infect dis. 2009 Jul 1;49(1):1-45



Likely possibilities

• Contamination

• Colonization

• Intermittent Seeding

• Improper techniques

Open Forum Infect Dis. 2024 Jun 17;11(7):



• Two centre retrospective Cohort study

• 143 episodes in 122 patients

Open Forum Infect Dis 2024 Jun 17;11(7):



• Never neglect

• Take a clinical call

• Repeat multiple percutaneous cultures and decide

• Pathogenic organism – appropriate settings initiate treatment



In a nutshell

• Always send paired blood culture 

• Rule out alternative cause

• In case of skin commensals send multiple peripheral and 

central line blood cultures and take decision clinically



How to treat

Empiric 
treatment 

Catheter 
salvage or 
removal

Targeted 
treatment



General Considerations

1. What should be the empirical drug of choice?

2. When should we remove catheter empirically?

3. After culture reports, What should we do if previously the 

catheter was not removed?

4. How to deescalate the empiric regimen and What is its 

duration?



1.What should be the empirical drug 
of choice?

• Select antibiotics based on

– Local ICU protocol

– Local epidemiology

– Patients clinical profile 



Gram positive Gram negative Antifungal

• Usually recommended 
empiric treatment for 
CRBSI

• Vancomycin is 
recommended if MRSA 
isolates with MIC values 
>2 mg/mL

• Not recommended as 
usual empiric treatment

• Only indicated for 
Neutropenic patients, 
burns, previous GNB  
and severe 
hemodynamically 
unstable patients

• Not recommended as 
usual empiric treatment

• Reserved for patients 
receiving TPN, 
prolonged use of broad-
spectrum antibiotics, 
hematologic 
malignancy, receipt of 
bone marrow or solid-
organ transplant, 
femoral catheterization, 
or colonization due to 
Candida species at 
multiple sites

These are only empirical therapy and always 
deescalate as per culture sensitivity

leonard et al clin infect dis. 2009 Jul 1;49(1):1-45



2. When should we remove catheter 
empirically?

• IDSA – Remove catheter if seriously ill – hypotension and 

organ failure

• Expert opinion - remove if Hemodynamically unstable 

neutropenic immunosupressive organ transplant recipient or 

frank induration/erythema 

leonard et al clin infect dis. 2009 Jul 1;49(1):1-45
Timsit et al. Ann. Intensive Care (2020) 10:118 



Rajinder et al Intensive Care Med. 2004 Jun;30(6):1073-80.

`



3. What should we do if previously 
the catheter was not removed?

• Depends on 

– Virulence of organism

– Clinical profile of the patient

– Response to antibiotics

• IDSA general recommendations

– For short term catheters prefer removal over salvage

– For long term catheters try salvage in selected conditions 

leonard et al clin infect dis. 2009 Jul 1;49(1):1-45



Catheter removal Catheter salvage

• All Complicated BSI which includes 
Supurative thrombophlebitis, 
endocarditis, osteomyelitis, or possible 
metastatic seeding and severe 
hemodynamical instability.

• Uncomplicated BSI caused by highly 
virulent organisms including  Gram-
negative bacilli, S. aureus, enterococci, 
, candidemia and mycobacteria 

 
• Less virulent microbes that are difficult 

to eradicate (e.g., Bacillus species, 
Micrococcus species, or 
Propionibacteria)

• May be tried in Uncomplicated BSI 
caused by low virulent organisms 
including CoNS and corynebacterium 
jeikium

• Again, catheter removal is warranted if 
persistent fever and positive blood 
culture even after 72 hrs of 
appropriate antibiotic therapy

leonard et al clin infect dis. 2009 Jul 1;49(1):1-45
Boris et al Annals of Hematology (2021) 100:239–259 



Catheter salvage therapy

• When there is limited access and risk outweighs the benefit

– Antibiotic lock therapy

– Guidewire exchange



Antibiotic Lock Therapy

• Prevents Intraluminal spread

• Used along with systemic Antibiotic

• Dwell time

• Mixed with heparin or NS

• Do not flush

• Success rate

leonard et al clin infect dis. 2009 Jul 1;49(1):1-45



Guidewire Exchange

• Not recommended as first line

• Limited evidence

• Inaccessible patients

• Accompanied with systemic and antibiotic lock therapy

• Antibiotic impregnanted catheters  

• Remove if no response

leonard et al clin infect dis. 2009 Jul 1;49(1):1-45



4.How to deescalate the empiric 
regimen and What is its duration?

• Deescalate as per culture sensitivity report

Organisms Duration

Staphylococcus aureus, 
candida sp

2 weeks

CONS 5 to 7 days or none

Enterococcus 7 to 14 days

Gram negative Species 7 to 14 days

Complicated BSI
IE/supurative 
thrombophlebitis

Osteomyelitis

4 to 6 weeks

6 to 8 weeks

leonard et al clin infect dis. 2009 Jul 1;49(1):1-45



Severine et al Infect Dis Ther (2021) 10:1591–1605



Severine et al Infect Dis Ther (2021) 10:1591–1605



• No significant mortality or relapse rate with short course vs 

long course of antibiotics

• Discourage prolonged therapy more than 7 days for GNB and 

CoNS after catheter removal

• GNB – 7 days CoNS – 3 days

• Enterococci – limited data – 7 to 14 days reasonable.

Severine et al Infect Dis Ther (2021) 10:1591–1605



Case - 5

• A 45 year old female admitted in ICU had unexplained fever 

with no other cause of alternative source without any clinical 

instability . The treating team planned to remove the catheter.

• Controversial and limited data



Catheter tip culture Paired Blood culture as per 
IDSA

Action

Positive Positive Treat as CRBSI

Negative Positive Treat as CRBSI

Positive Negative Catheter colonizer

As per IDSA and recent expert opinion 
catheter colonization is defined as semi-

quantitative culture ≥15  CFU or a 
quantitative culture ≥103 CFU/mL, 

leonard et al clin infect dis. 2009 Jul 1;49(1):1-45
Timsit et al. Ann. Intensive Care (2020) 10:118 



Timsit et al. Ann. Intensive Care (2020) 10:118 



Clinical Response

• With in 24 to 72 hours

• Remove catheter if not done previously

• Persistent symptoms – rule out alternative cause and 

complications

• Endocarditis – 4 to 6 weeks

• Supurative thrombophlebitis – 3 to 4 weeks ?anticoagulation

• Staph aureus and 
enterococcus

• Prosthetic heart valve
• Implantable pacemaker and 

defibrillator
• Persistent bacteremia even 

after 72 hours of removal

leonard et al clin infect dis. 2009 Jul 1;49(1):1-45
Timsit et al. Ann. Intensive Care (2020) 10:118 



Candidemia

• Never a commensal and Always treat

• Empirical only in specific set of patients

• Remove the catheter

• Total duration of 14 days after negative culture report

• Isolated BDG values – no role

• Fluconazole – azole susceptible 

• Echinocandins – previous azole exposure C. glabrata and C.krusei

leonard et al clin infect dis. 2009 Jul 1;49(1):1-45



Exit site infections

• Suspect with signs of infection at catheter site with absence 

systemic symptoms and no blood culture positivity

• Take swab from exit site

• Step by step approach

• Topical, systemic and catheter removal 

• Duration and response not defined

leonard et al clin infect dis. 2009 Jul 1;49(1):1-45



Our Current Understanding

Tip culture Central line
With 
DTP/high 
count

Peripheral 
line

Decision Action

Positive Positive Positive CRBSI Treat

Negative Positive Positive CRBSI Treat

Positive Negative Negative Catheter 
colonizer

Treat with 
less 
duration

- Positive Negative ?Catheter 
Colonizer 

Clinical call

- Negative Positive Look for 
alternative 
source

-



• Still many more doubts prevails both in the treatment and 

diagnosis of CRBSI

• Need for More RCTs  and evidences

• ALWAYS A CLINICAL CALL AND CASE BY CASE BEDSIDE 

DECISION IS ESSENTIAL 



How to Prevent



During Insertion

• Hand hygiene 

• Maximum Sterile barrier precautions

• Skin antisepsis – Chlorhexidine based solutions 

• Dressing - Transparent > Gauze (Unless bleeds/diaphoretic)  

• Catheter Specific -

1. Peripheral iv catheter 

2. Central venous and arterial catheter     (material/number of 

lumens /location/expertise/USG) 

Denis et al Frasca et al. Critical Care 2010, 14:212



After Insertion

• Hand hygiene

• Daily inspection and need for catheter

• Dressing – 7 days for transparent / 2 days for gauze 

• Infusion set - 96h to 7days (except blood /lipid infusion sets) 

• Hub care – Chlorhexidine/alcohol based solution

• No routine central catheter change

• Body wash

• Staff education

Denis et al Frasca et al. Critical Care 2010, 14:212



Steps of hand hygiene



Moments of hand hygiene



Case Scenario

• A 58 year old male known diabetic and hypertensive admitted 

in ICU 5 days back. He was diagnosed as a case of Influenza-B 

related ARDS  intubated and mechanically ventilated. Central 

line placed at outside hospital. Now he started developing 

new onset fever however there is no increase in O2 

requirement. His repeat bedside xray showed no new 

infiltrates. Treating physician suspected CRBSI in clinical 

grounds after excluding alternative source of fever.



• Paired blood cultures were sent and started on vancomycin 

and the catheter was not removed as there is no indications.

• Blood cultures turned out to be Staph aureus with colony 

count 3 fold greater than peripheral line

• Catheter is removed and inj. vancomycin was continued.

• Patient became afebrile with in 72 hours of catheter removal 

and  antibiotics continued for 14 days



Take home message

• Diagnose CRBSI based on clinical suspicion paired blood 

cultures and after excluding alternative source.

• Delaying catheter removal may reduce the treatment success.

• Assessment of IV line and need for Central line has to done on 

daily basis.

• Prevention is always better than cure
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