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Blood stream infections associated with the use of vascular catheters carry significant
morbidity. Increases in mortality attributable to such catheters have been clearly
demonstrated.[1] With greater use of these catheters in India, especially in the intensive
care setting, there is an urgent need to develop infection-prevention guidelines that are
sensitive to the local environment and practice patterns. While guidelines for prevention
have been published in the West[2],[3] their extrapolation, in an unmodified form, to the
Indian milieu may not be appropriate. This executive summary presents India-specific
recommendations made by an expert committee of the Indian Society of Critical Care
Medicine (ISCCM). The major goal of the committee was not to develop Indian
strategies de-novo, but to utilise pre-existing guidelines as the base, and to modify them
based on Indian data and the opinions of the experts to provide a coherent set of
recommendations
that
can
be
easy
to
apply
in
this
country.

Besides catheter infection, many other clinical and practical concerns influence the
choice of site, duration and care of vascular catheters. As a consequence, during the
placement and use of vascular catheters, the recommendations of this committee should
be weighed against these non-infectious considerations as well.

Epidemiology
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While the epidemiology of catheter infections is well described in western literature,[2]
data from Indian hospitals is scarce.[5],[6],[7] Though one study of intermediate-term
central catheters in children reports rates of catheter associated bloodstream infection
(CABSI; See appendix for definitions) of 1.3/1000 catheter days[5] (unusually low even
in comparison with Western data), anecdotally, rates are felt to be much higher in most
Indian ICUs. The definitions of catheter infections are very variable in the published
studies and need to be standardised. The committee was concerned about the high
frequency of gram-negative infections in these reports,[6],[7] as it implies major
inadequacies in site care, in the prevention of hub infections or the contamination of the
infusate,[8] medications administered and antiseptics used for site care. The high
frequency of fungal colonisation of catheter tips and candidemia (about 45%) in a
paediatric study[6] is also unusual and requires further evaluation.

Recommendations
1. All Institutions and intensive care units should measure CABSI rates (A)
2. For purposes of surveillance all BSIs count as CABSI (A)
3. Blood cultures are to be drawn only when BSI is clinically suspected (and preferably
before antibiotics are started) (A)
4. Routine cultures of vascular catheter tips are not recommended (A)
Standard methodology for blood culture, vascular catheter-tip culture and calculation of
CABSI rates are encouraged (Appendix).
Short peripheral intra-venous catheters
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Short, peripheral intravenous catheters (IV) are the most commonly used vascular access
method in hospitals and intensive care units. Available data indicate that BSI rates are
very low with the insertion of these catheters. On the other hand phlebitis induced by
local infection, mechanical trauma and the corrosiveness of injectates and drugs is very

common. The recommendations made in this section aim to reduce the frequency of
phlebitis.

The committee has been sensitive to the cost issues associated with the frequent catheter
changes that are usually recommended,[2] and has suggested that, in the absence of local
complications, peripheral i.v. catheters be left in-situ for longer durations of time, based
on an analysis of current evidence[10],[11],[12],[13],[14],[15]. In addition recent data
clearly indicates that disinfecting the hands with an antimicrobial rub or wearing clean
gloves during catheter insertion reduces the rate of local complications, including
phlebitis, when compared with placing lines with bare hands after routine hand wash with
a non-medicated soap.[16] Finally, many local practices such as securing the catheter by
direct application of an adhesive plaster (without sterile gauze) and discontinuous use of
intravenous administration sets have not been adequately evaluated in the literature for
the committee to make well-defined recommendations. The committee also felt that the
use of venous cut-downs should be discouraged when percutaneous access options were
available.

Recommendations
Site preference
1. In adults, IVs should be inserted in the hand rather than wrist or forearm (A)
2. Insertion of IVs in the lower extremity is not recommended except in children (B)
Catheter material
3. Use either non-PVC (polyvinyl chloride) plastic catheters or steel needles (e.g. scalp
vein sets) to minimize the incidence of phlebitis. However, there is an increased potential
for extravasation with steel needles (A)
Hand hygiene[16]
4. During catheter insertion, hand disinfection using an antiseptic rub is preferred to
routine wash with unmedicated soap (A)
5. The use of clean gloves after hand hygiene is recommended (A)
Skin preparation
6. Prepare clean skin with 70% alcohol solution (A)
7. Use of acetone or ether is not recommended (A)

8. Once prepared, the site of insertion should not be palpated (A)
Dressings; types & frequency of change
9. Use either sterile gauze or sterile transparent dressing at the catheter site (A)
10. No recommendation can be made on the practice of direct application of adhesive
plaster to secure catheters (Unresolved)
11. Keep dressings on for the duration of the catheter, unless it is soiled, loosened or
moist. (A)
Monitoring & Surveillance of site
12. Daily palpation over the intact dressing for signs of phlebitis is essential (A)
13. Routine removal of gauze dressings is not recommended for surveillance of the site
(A)
14. The dressing should be removed if palpation through the gauze is not possible, or if
tenderness warmth or swelling is noted during surveillance. Direct inspection of the site
is essential in these situations.
Duration & Catheter replacement[10],[11],[12],[13],[14],[15]
15. Do not routinely replace catheters before 96 hours unless there are signs of phlebitis,
infection or malfunction (A)
16. In the absence of phlebitis, infection or malfunction, IVs may be left for longer
periods with close surveillance of the site. (B)
17. In children, IVs may be left in place as long as clinically necessary, unless there are
signs of phlebitis, infection or malfunction (A)
Replacement of administration sets
18. Do not routinely replace administration sets before 96 hours (B)
19. Administration sets used to infuse lipid based parenteral solutions and blood products
should not be left in place for longer than 24 hours (A)
20. No recommendation can be made from existing data on the practice of reusing
administration sets in a given patient for discontinuous infusions (Unresolved). However,
the consensus group discourages this practice (C)
Value of in-line filters
21. There is no value of in-line filters for the prevention of catheter infection (A)
Stopcocks & side ports
22. Catheters with injection side ports can be safely used with standard hygienic
precautions (A)
23. Cap all stopcocks which are not being used (A)
24. Clean injection ports with 70% alcohol before access (A)
Cut-downs
25. Do not routinely use cut downs for peripheral venous access (A)
26. In an emergent situation when no alternative route of venous access is possible, a cutdown approach to peripheral venous access may be attempted. Such a catheter should be

removed within 24 hours (A)
Anticoagulant flush[8]
27. In catheters at low risk for local complications, heparin is not recommended over
normal saline flushes for the maintenance of patency or the reduction of phlebitis.
Central venous catheters
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Central venous catheters (CVC) are now widely used in Indian intensive care units. They
are used as vascular access for haemodynamic monitoring, parenteral nutrition, and the
administration of fluids and drugs. However, these central venous catheters amplify the
risk for local and systemic infections and increase the mortality rates of patients. Given
that the predisposition for CRBSI is influenced by the duration and purpose of the central
venous catheter, the committee has focussed only on short-term non-tunnelled catheters.
Thus long-term catheters used for parenteral nutrition, haemodialysis and chemotherapy
are not covered by these guidelines. Peripherally inserted central catheters are also not
discussed.
Once again, the committee focussed on the costs involved in frequent replacement of the
catheters and in the use of newly developed antibiotic- and antiseptic-impregnated
catheters. With the published experience overwhelmingly against routine (scheduled)
changes of central catheters all current guidelines recommend prolonged use of
CVCs.[2],[3] The committee endorsed this opinion. However, though there is high

quality data in favour of the impregnated catheters,[18],[19],[20],[21] the enormous
expenses involved in the purchase of these catheters and the concerns about the
inadequacies of older versions of these catheters, has led the committee to de-emphasize
their role in the prevention of CRBSI and has shifted the focus to simpler, less expensive
alternatives.
Thus the use of maximal sterile barriers during placement of catheters,[22] the avoidance
of the femoral site for catheter placement in adults [23],[24] and appropriate catheter site
preparation prior to insertion were viewed as far more cost-effective processes in
reducing catheter infection. With regards to the last issue, the committee felt that though
the evidence in general favoured aqueous or alcohol-based preparations of
chlorhexidine,[25] there are some questions regarding the efficacy of preparations with
lower concentrations of chlorhexidine.[26] We have suggested that 10% povidone iodine
solution is an acceptable alternative at present. We also noted that the vast majority of
Indian formulations of povidone iodine are only of 5% strength and this concentration
has not been evaluated in clinical studies of catheter infection. We recommend that the
lower strength of this solution not be used in the preparation of the CVC site.

Recommendations
Site preference
1. In adults, subclavian vein cannulation is preferred to the jugular or femoral sites to
reduce risk of infection. (A)
2. Any site (including the femoral vein) is acceptable in children as the infection risks are
not significantly different (B)[24]
3. In the selection of a site, weigh the non-infectious risks (haemorrhage, pneumothorax)
against the benefits of reducing CRBSI (A)
Catheter material & type
4. Use Polyurethane or Teflon® catheters rather than catheters made of polyvinyl
chloride/polyethelene to reduce risk of infection (B)
5. The decision to use multi-lumen catheters and the number of lumens used should be
influenced by the clinical needs of the patient, rather than by the marginally increased
risk of infection[27] associated with use of multi-lumen catheters (B)
Antibiotic coated Catheters
6. Antibiotic coated catheters may be used for short term CVCs likely to remain in place
for more than five days (A)
7. They may be considered in patients with high risk of infection (neutropenia, burns) (C)
8. The use of antibiotic coated catheters should not be a substitute for strict adherence to
catheter insertion and maintenance protocols (A).
Hand hygiene
9. Hand hygiene procedures must be strictly followed (even when gloves are worn)
before and after injection, blood sampling, dressing or any contact with the CVC or
insertion site. (A)
10. For the insertion of CVCs, full scrub (up to the elbows) with an antiseptic solution is

recommended (A)
Aseptic technique
11. Use maximal sterile barrier precautions for the insertion of a central venous catheter.
(A). These include the use of cap, mask, sterile gloves, full-sleeved sterile gown, and
large sterile drapes.
12. Pulmonary artery catheters should have a sterile protection sleeve. (A)
Skin preparation
13. Aqueous or alcoholic chlorhexidine (0.5-2%) is preferred to povidone-iodine for
cleaning the skin prior to CVC insertion (A).
14. If chlorhexidine solutions are not available, 10% povidone-iodine is an acceptable
alternative. (B)
15. 5% povidone-iodine solution is not recommended for site preparation (B)
16. The antiseptic solution must be allowed to dry on the skin before insertion of the
CVC. Povidine-iodine must remain on the insertion site for at least 2 minutes, if not dry
before insertion. (A)
17. Do not apply organic solvents (e.g. ether) to the skin before insertion of the catheter
or during dressing changes. (A)
Dressings; types; frequency of change
18. Use either sterile gauze or sterile, transparent, semi- permeable dressing to cover the
catheter site. (A)
19. Do not replace dressings daily. However any dressing that is moist, loosened, or
soiled should be replaced (A).
20. A Gauze dressing must be replaced every 2 days, whereas transparent dressings must
be changed every 7 days (A)
21. When there is excessive perspiration over the catheter insertion site, or if the site is
bleeding or oozing, a gauze dressing is preferred over a transparent dressing. (C)
22. Do not use topical antibiotic ointments or creams at the insertion site (A).
23. No recommendations are made regarding use of povidone iodine ointment at the
insertion site (Unresolved issue) except for haemodialysis catheters (A)
Monitoring & Surveillance of site
24. When gauze dressings are changed every 2 days, the site must be inspected for
purulence and erythema and palpated for tenderness and induration (A)
25. In patients with transparent dressings, daily surveillance of the site should be
performed without the removal of the dressing (A)
Systemic antibiotics
26. Administration of intra-nasal or systemic antibiotics to prevent catheter colonization
or BSI is not recommended, either prior to catheter insertion or during catheter
maintenance (A)
Anticoagulant flush / lock
27. Heparin flushes and locks used to prevent catheter thrombosis are not recommended
for the prevention of infection (A)
Catheter replacement
28. Routine (timed) replacement of CVCs is not recommended as a method of infection-

control (A).
29. Do not routinely replace catheters in patients with fever explained by another focus of
infection or non-infectious cause (B)
30. When a CVC has been placed with less than maximal sterile precautions (e.g. in an
emergency) it should be replaced as soon as possible, and in any case, no later than 48
hours after insertion (C)
31. Replace any short-term CVC if purulence is observed at the insertion site (A)
32. Replace all CVCs if the patient is hemodynamically unstable and CRBSI is suspected
(B)
33. Remove catheters as soon as they are not needed. (A)
Over-the-guide wire exchanges
34. Routine replacement of CVCs over a guide wire is not recommended as an infectioncontrol measure. (A)
35. A CVC may be changed over a guide wire to replace a malfunctioning catheter or to
convert an existing catheter (e.g. CVC to pulmonary artery catheter or vice versa) if there
is no evidence of infection at the catheter site. (B)
36. Maximal sterile barrier precautions must be used during an over-the-guide wire
catheter exchange. After removal of the old catheter, a new set of sterile gloves must be
used before handling the replacement catheter. (B)
37. If CABSI is suspected or documented, guide wire-assisted exchange should not be
undertaken (A). The old catheter must be removed and a new catheter inserted at a fresh
site.

Arterial lines
Committee for the Development of Guidelines for the Prevention of Vascular Catheter
Associated Infection; Indian Society of Critical Care Medicine.

How to cite this article:
Committee for the Development of Guidelines for the Prevention of Vascular Catheter
Associated Infection; Indian Society of Critical Care Medicine.. Epidemiology. Indian J
Crit Care Med 2003;7:6-6

How to cite this URL:
Committee for the Development of Guidelines for the Prevention of Vascular Catheter
Associated Infection; Indian Society of Critical Care Medicine.. Epidemiology. Indian J
Crit Care Med [serial online] 2003 [cited 2007 Feb 1];7:6-6. Available
from: http://www.ijccm.org/article.asp?issn=09725229;year=2003;volume=7;issue=5;spage=6;epage=6;aulast=Committee

The risk of colonization and infection of arterial catheters in general approach that of
central venous catheters (internal jugular & subclavian). In general, care of these
catheters is identical to the maintenance of central venous catheters. Only aspects that are
significantly at variance with the recommendations for CVCs are mentioned in this
section.

Recommendations
Site preference
1. The preferred sites for insertion of arterial lines in adults are radial, dorsalis pedis &
femoral (B). Axillary artery lines carry a high risk of infection.
2. The posterior tibial artery is an additional site in children
Hand hygiene[28]
3. All arterial line insertions using the Seldinger technique and all femoral arterial
catheterizations should be performed using maximal sterile barrier precautions (masks,
cap, sterile full-sleeved gowns, sterile gloves, & large sterile drapes) (A)
4. Placement of radial and dorsalis pedis arterial lines without a guide wire can be
performed after hand hygiene using an antimicrobial soap / scrub and wearing of sterile
gloves (B)

Skin preparation (see CVC recommendations)
Dressings; types; frequency of change (see CVC recommendations)
Monitoring & Surveillance of Site (see CVC recommendations)
Duration & Catheter replacement
5. Arterial catheters can safely be left in situ for 96 hours (A). Catheters may be left in
place longer if clinically required with ongoing surveillance of the site(B).
Selection & replacement of pressure monitoring systems
6. Use disposable rather than reusable transducer monitoring systems whenever possible
(A)
7. Replace the entire disposable transducer system at 96 hour interval (A)
8. Replace re-usable transducer systems every 48 hour (B)
Care of pressure monitoring systems
9. Maintain patency using a closed continuous flush system rather than an open system to
reduce risk of infection (A).
10. Keep all components of the pressure monitoring system sterile (A)
11. Minimize the number of manipulations and entries into the pressure monitoring
system (B)
12. Do not administer dextrose containing solutions through the pressure monitoring
circuits (A)
13. Sterilize reusable transducers according to manufacturer's instruction if the use of
disposable transducer is not feasible.

Appendix
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Blood and catheter culture methodology[29],[30],[31],[32]
Blood Culture
Several protocols are available for blood cultures; the following is suggested to maximize
yield and minimize contamination rates.[29],[30]
1. Blood cultures should be drawn only when there is a clinical suspicion of bloodstream
infection.
2. Number: At least two sets of blood cultures must be drawn in each instance. Three sets
may be needed to establish continuous bacteremia.
3. Site: Peripheral venepuncture is preferred for blood draws. Blood should not be drawn
from catheters that are already in place. (If venous sites are unavailable, cultures may be
drawn from freshly placed central vascular lines, observing strict aseptic precautions.)
Each set should be drawn from a different venous site (to minimize false positives from
site contamination).
4. Timing: The cultures should preferably be drawn prior to the administration of
antibiotics. Though it is suggested that blood cultures should be drawn as soon as

possible after an episode of fever or rigors, this does not affect yield significantly.
5. The timing between each set is undetermined and will depend on the urgency to treat
the patient with antibiotics. (Cultures drawn 10-15 minutes apart are acceptable in the
intensive care patient).
6. Hand care: Sterile gloves should be worn after hand cleansing with antimicrobial
solution/ soap. The prepared site should not be palpated without gloves.
7. Site preparation: Tincture of iodine or 0.5% chlorhexidine in alcohol is preferred over
povidone iodine for the preparation of the venepuncture site.
8. Volume of blood: Each set should not be less than 10 ml in adults and should ideally
be between 20 and 30 ml.
9. While injecting the blood into culture bottles the rubber stopper should be disinfected
with alcohol. Do not change needles to transfer contents to the culture bottle.
Catheter Culture31,32
Multiple qualitative, semiquantitative and quantitative methods are available for
identification of catheter colonization. In general, though quantitative methods perform
best in the diagnosis of catheter related infection,[32] the widespread unavailability of the
technique restricts its value in India. We suggest that standardized reporting of short-term
catheter related infections in India utilize the semiquantitative method of Maki[31]
described below:
1. Catheters removed on suspicion of catheter related bloodstream infection should be
cultured. Routine culture of all removed vascular catheters is not recommended.
2. The catheters should be removed using sterile techniques (sterile gloves after
appropriate hand disinfection).
3. The catheter site is cleared of any blood or antimicrobial ointment using an alcohol
pledget.
4. The catheter is withdrawn with sterile forceps, directing it away from the skin.
5. If the catheter is <7 cms long the entire catheter is cultured. For longer catheters, a 5-7
cm segment either from the tip or from the skin-catheter interface is used for the culture.
6. The segment is rolled or smeared at least 4 times over a blood agar plate using a
flamed forceps.
7. The number of colonies grown on the plate is counted. Counts exceeding 15-colonies/
plate or the presence of confluent growth is considered significant.
» Definitions[2]
Bloodstream infections
(BSI) are identified by the growth of pathogenic bacteria or fungi (that are not related to
another site of infection) from one or more blood cultures. When the blood culture yields
a potential skin contaminant (Coagulase negative Staphylococcus, diphtheroids or
Bacillus spp.) more stringent criteria are needed. In such cases the presence of more than
one positive culture, and the presence of systemic signs and symptoms (fever, chills and
hypotension) and the absence of an alternative focus of infection are essential.
Catheter associated bloodstream infections (CABSI) are those that occur in patients
during and up to 48 hours after the removal of a central venous access or arterial catheter.

This does not require the growth of the same organism from both the catheter and the
peripheral blood.
Catheter-related bloodstream infections (CRBSI) require the isolation of the same
organism in the blood culture and from the catheter site. Quantitative or semi-quantitative
culture methods are required to differentiate catheter colonization from contamination of
the site.
» Calculation of CABSI rate
We recommend that all users of central catheters document the “incidence-density” of
catheter associated blood stream infections in their institution. This is done looking at the
frequency of BSI in all patients who had a catheter in place during or up to 48 hours prior
to the positive blood culture. The incidence-density is obtained by calculating the number
of BSIs per 1000 catheter days:
[No. of blood stream infections/ No. of catheter-days] x 1000;
where “catheter-days” = total number of days on a central venous or arterial catheter.
» A Protocol for hand hygiene[33],[9]
Routine Hand Hygiene
a. This process is mandatory for all medical, nursing and paramedical personnel who
come in contact with the patient.
b. All such individuals should wash their hands and distal forearm with water and 2%
chlorhexidine surgical scrub solution at the beginning of their duty hours and after every
break away from the unit.
c. No watches or jewellery must be worn during this wash. This wash must last for a
minimum of two minutes.
d. The hands must be dried with a sterile, dry towel or with disposable paper tissue.
e. The process must be repeated after any accidental unprotected contact with the body
fluids of a patient.
f. A hand rub (with alcohol or chlorhexidine in alcohol) should subsequently be used:
•
•

Before and after every contact with the patient,
While moving from one bed to another

g. The hand rub is also required before gloving and after degloving for any nonprocedural contact that involves handling of IV lines or fluids, blood draws or contact
with body fluids or wounds.
h. The use of gloves does not preclude the need for the hand hygiene techniques
described above.

Procedural Hand Hygeine:
a. This process is indicated before every procedure including, but not limited to, central
venous access, PA catheter and arterial line placement.
b. The process is a full surgical scrub using running water and 4% chlorhexidine scrub
solution from the fingertips to the elbow.
c. Care must be taken to ensure drainage of water away from the fingers and hands,
towards the elbows.
d. No watches, rings or jewellery must be worn during the scrub.
e. There is no advantage to the use of sterile disposable brushes or sponges in the process.
Reusable brushes or sponges should not be used.
f. The scrub should be performed for a minimum of two to three minutes.
g. Hand drying should be only with the use of sterile (autoclaved) towels.
h. This scrub always precedes gowning and gloving for the procedure.
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