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or blood products should be changed no more fre-
quently than every 96 hours. There is strong evi-
dence that changing the administration sets more fre-
quently does not decrease the risk of infection.2-3 (I)

B. Extending the administration set change to every
7 days may be considered when an anti-infective
central vascular access device (CVAD) is being
used or if fluids that enhance microbial growth
are not administered through the set.3,4 (II)

C. If a secondary administration set is detached from
the primary administration set, the secondary
administration set is considered a primary inter-
mittent administration set and should be changed
every 24 hours (see Practice Criteria III, Primary
Intermittent Infusions).1 (V)

D. When compatibility of infusates is verified, use of
secondary administration sets that use back-prim-
ing infusion methods are preferred due to reduced
need for disconnecting secondary intermittent
administration sets.1 (V)

Practice Criteria

III. Primary Intermittent Infusions

A. Primary intermittent administration sets should be
changed every 24 hours. When an intermittent
infusion is repeatedly disconnected and reconnect-
ed for the infusion, there is increased risk of cont-
amination at the catheter hub, needleless connec-
tor, and the male luer end of the administration
set, potentially increasing risk for catheter-related
bloodstream infection. There is an absence of
studies addressing administration set changes for
intermittent infusions. In a meta-analysis of 12
randomized, controlled trials that supported
increasing the time interval for administration set
changes to 96 hours, at least 2 of the studies
excluded administration sets used for heparin-
locked catheters and in sets disconnected for more
than 4 hours. In several others, exclusions were
not stated.1,5 (V)

B. A new, sterile, compatible covering device should
be aseptically attached to the end of the adminis-
tration set after each intermittent use. The practice

43. ADMINISTRATION SET
CHANGE

Standard

43.1 Administration set changes shall be performed rou-
tinely, based on factors such as type of solution adminis-
tered, type of the infusion (continuous versus intermittent),
immediately upon suspected contamination, or when the
integrity of the product or system has been compromised.
43.2 The administration set shall be changed whenever
the peripheral catheter site is rotated or when a new
central vascular access device is placed.
43.3 Add-on devices used as part of the administration set,
such as single- and multilumen extension sets and filters,
shall be changed at the same time as the administration set.
43.4 The frequency of performing administration set
changes and the system used to promote adherence to
administration set change (eg, labeling/electronic) shall
be established in organizational policies, procedures,
and/or practice guidelines.
43.5 A vented administration set shall be used for solutions
supplied in glass or semi-rigid containers, and a nonvented
administration set shall be used for plastic fluid containers.
43.6 All administration sets shall be of luer-lock design
to ensure a secure junction.

Practice Criteria

I. General

A. The use of add-on devices for administration sets
should be minimized as each device is a potential
source of contamination, misuse, and disconnection;
it is preferable to use an administration set with
devices as an integral part of the set (see Standard
26, Add-on Devices).1 (V)

Practice Criteria

II. Primary and Secondary Continuous
Infusions

A. Primary and secondary continuous administration
sets used to administer fluids other than lipid, blood,

Site Care and Maintenance

The Art and Science of Infusion NursingThe Art and Science of Infusion Nursing

NAN200139.qxd  12/23/10  7:41 PM  Page 55



of attaching the exposed end of the administration
set to a port on the same set (“looping”) should be
avoided.1,5 (V)

Practice Criteria

IV. Parenteral Nutrition

A. Administration sets used for nonlipid-containing par-
enteral nutrition (PN) solutions should be routinely
changed no more often than every 96 hours.2,6 (I)

B. Administration sets used for total nutrient admix-
tures (TNA) containing intravenous fat emulsions
(IVFE) with the amino acid and dextrose solution
should be routinely changed every 24 hours.2,6 (III)

C. When primary administration sets used for PN
are exposed to IVFE, consideration should be
made to changing the administration set every 24
hours. Limited evidence suggests an increased risk
for infection when duration of administration sets
is extended beyond 24 hours.7 (III)

Practice Criteria

V. Intravenous Fat Emulsions (IVFE) and
Other Lipid Product Infusions

A. When units of IVFE are administered intermit-
tently, the administration set should be changed
with each new container; the characteristics of
IVFE (iso-osmotic, near neutral-alkaline pH, and
containing glycerol) are conducive to the growth
of microorganisms.6,8 (III)

B. When units of IVFE are administered consecutive-
ly, the administration set should be routinely
changed every 24 hours.6 (III)

C. A dedicated administration set should be used to
administer propofol infusions and should be
replaced every 12 hours, when the vial is changed,
and according to the manufacturer’s directions for
use.8 (Regulatory)

D. Administration sets used to administer lipid-based
infusates, such as IVFE or TNA, should be free of di-
ethylhexyl-phthalate (DEHP). DEHP is lipophilic and
is extracted into the lipid solution with commonly
used polyvinyl chloride administration sets and con-
tainers. DEHP is considered a toxin, and studies have
demonstrated increased DEHP levels in lipid solu-
tions, which is especially a risk with neonatal, pedi-
atric, and long-term home care patients.6,9-13 (IV)

Practice Criteria

VI. Blood and Blood Components

A. Administration sets used for blood and blood com-
ponents should be specific to blood transfusion and

include a filter; the administration sets should be
replaced every 4 hours (see Standard 28, Filters).14

(IV)

Practice Criteria

VII. Hemodynamic and Arterial Pressure
Monitoring

A. The disposable or reusable transducer and/or
dome and other components of the system, includ-
ing the administration set, continuous flush device,
and flush solution used for invasive hemodynamic
pressure monitoring, are considered a closed sys-
tem and should be changed every 96 hours, imme-
diately upon suspected contamination, or when
the integrity of the product or system has been
compromised. The number of manipulations and
entries into the system should be minimized.15 (III)
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44. VASCULAR ACCESS 
DEVICE REMOVAL

Standard

44.1 Removal of a vascular access device (VAD) shall
be performed upon the order of the licensed indepen-
dent practitioner (LIP), in accordance with the rules and
regulations as promulgated by the state’s Board of
Nursing, organizational policies, procedures, and/or
practice guidelines, or immediately upon suspected con-
tamination or complication.
44.2 The nurse shall be competent in the process of VAD
removal, including identification of potential complica-
tions, and appropriate nursing interventions and/or emer-
gency measures as needed, and patient and caregiver edu-
cation.
44.3 VADs shall be removed upon unresolved compli-
cation, therapy discontinuation, or if deemed unneces-
sary.
44.4 VADs placed in an emergency situation shall be
replaced as soon as possible and not later than 48 hours.
44.5 The frequency of short peripheral catheter removal
for the purpose of site rotation shall be established in
organizational policies, procedures, and/or practice guide-
lines.
44.6 Removal of an implanted port shall be considered
a surgical procedure and shall be performed by an LIP
with validated competency operating within the state’s
rules and regulations for professional practice, and
according to organizational policies, procedures, and/or
practice guidelines.

Practice Criteria

I. Short Peripheral Catheters

A. The nurse should consider replacement of the
short peripheral catheter when clinically indicated
and when infusion treatment does not include
peripheral parenteral nutrition. The decision to
replace the short peripheral catheter should be

based on assessment of the patient’s condition;
access site; skin and vein integrity; length and type
of prescribed therapy; venue of care; integrity and
patency of VAD; dressing; and stabilization
device.1-10 (I)

B. The nurse should not routinely replace short
peripheral catheters in pediatric patients.11 (IV)

C. Caution should be used in the removal of a short
peripheral catheter. Digital pressure should be
applied until hemostasis is achieved, and a dress-
ing should be applied to the access site.1 (V)

D. With any patient reports of discomfort or pain
related to the short peripheral catheter, the
catheter should be removed. The LIP should be
notified if unable to restart the short peripheral
catheter or a delay in medication administration
occurs.1,12 (V)

E. If a catheter-related bloodstream infection (CR-
BSI) is suspected, consideration should be given to
culturing the catheter after removal (see Standard
49, Infection).2,12 (V)

F. If a vesicant medication has extravasated, treatment
should be determined prior to catheter removal.
The nurse should aspirate the remaining drug from
the catheter prior to removal (see Standard 48,
Infiltration and Extravasation).2,13 (V)

Practice Criteria

II. Midline Catheters

A. The midline catheter is indicated for those periph-
eral infusion therapies prescribed for a duration
of 1-4 weeks. For therapies requiring catheter
dwell times greater than 4 weeks, extension of
catheter dwell should be based on the profession-
al judgment of the nurse after consideration of the
following factors including, but not limited to,
length and type of therapy remaining, peripheral
vascular status, condition of the vein in which the
catheter is indwelling, skin integrity, and patient
condition.2,14 (V)

B. Removal of a midline catheter should be deter-
mined by patient condition, completion or change
of therapy administered, presence of infectious or
inflammatory process, catheter malposition, or
catheter dysfunction. Midline catheters should be
removed if the tip location is no longer appropri-
ate for the prescribed therapy.1,2,12 (V)

C. Caution should be used in the removal of a mid-
line catheter. Digital pressure should be applied
until hemostasis is achieved, and a petroleum-
based ointment and a sterile dressing should be
applied to the access site to seal the skin-to-vein
tract and decrease risk of air embolus.1 (V)

D. If a catheter-related complication is suspected, an
assessment of the patient and catheter should
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occur. If unable to resolve the complication, or
the complication warrants removal, after collabo-
ration with the health care team, the midline
catheter should be removed.1 (V)

E. With any patient reports of discomfort or pain
related to the midline catheter, the patient and
catheter should be assessed and appropriate inter-
ventions performed. The LIP should be notified.
When interventions are unsuccessful, the catheter
should be removed.1,2,12 (V)

Practice Criteria

III. Nontunneled Central Vascular Access
Devices (CVADs)*

A. Daily assessment of CVAD need and removal when
no longer needed are components of the central line
bundle known to decrease risk of infection. The
maximum dwell time of a nontunneled CVAD is
unknown; ongoing and daily monitoring of the
device necessity should be performed.12,15-17 (II)

B. Removal of a nontunneled CVAD should be deter-
mined by patient condition, completion of therapy,
presence of infectious or inflammatory process,
catheter malposition, or catheter dysfunction.12,17

(V)
C. The decision to remove or salvage a catheter due

to suspected or confirmed catheter-related blood-
stream infection (CR-BSI) should be based on
blood culture results, specific type of cultured
organism, patient’s current condition, available
vascular access sites, effectiveness of antimicro-
bial therapy, and LIP direction (see Standard 49,
Infection).12 (V)

D. The CVAD should be removed after patient
assessment and in collaboration with the health
care team if a catheter-related complication is sus-
pected and interventions are unsuccessful.17 (V)

E. A CVAD with a malpositioned catheter tip loca-
tion that cannot be repositioned to a central vein
should be removed.17 (V)

F. Caution should be used in the removal of a non-
tunneled CVAD, including precautions to prevent
air embolism. Digital pressure should be applied
until hemostasis is achieved by using manual
compression and/or other adjunct approaches
such as hemostatic pads, patches, or powders that
are designed to potentiate clot formation. The
nurse should apply petroleum-based ointment
and a sterile dressing to the access site to seal the
skin-to-vein tract and decrease the risk of air
embolus. When removing the CVAD, the nurse
should position the patient so that the CVAD
insertion site is at or below the level of the heart

to reduce the risk of air embolus (see Standard 50,
Air Embolism).17-22 (IV)

G. If resistance is encountered when the catheter is
being removed, the catheter should not be forcibly
removed, and the LIP should be notified and dis-
cussion should occur related to initiating appropri-
ate interventions for successful removal.2,23,24 (V)

H. With any patient reports of discomfort or pain
related to the CVAD, the patient and CVAD should
be assessed, appropriate interventions performed,
and the LIP notified. When interventions are unsuc-
cessful, the CVAD should be removed.17-18 (V)

I. Coagulation studies, such as the International
Normalized Ratio (INR), are not routinely neces-
sary for the removal of a CVAD.25 (IV)

Practice Criteria

IV. Surgically Placed CVADs:
Tunneled/Implanted Ports

A. The maximum dwell time of a surgically placed
CVAD is unknown; ongoing and frequent monitor-
ing of the access site should be done as well as ongo-
ing assessment of need. When no longer necessary,
the surgically placed CVAD should be removed.17 (V)

B. The decision to remove or salvage a CVAD due to
suspected or confirmed CR-BSI should be based on
blood culture results, specific type of cultured organ-
ism, patient’s current condition, available vascular
access sites, effectiveness of antimicrobial therapy,
and LIP direction (see Standard 49, Infection).11,13 (V)

C. If a catheter-related complication occurs (eg, cuff
exposure, dislodgment, infection) and interven-
tions are unsuccessful, the catheter should be
removed after patient assessment and in collabo-
ration with the health care team.2,11-13 (V)

D. If resistance is encountered when the tunneled
CVAD is being removed, the device should not be
forcibly removed, and further collaboration with
the health care team should occur.17,23,26 (IV)

E. After removal, the nurse should continue to mon-
itor the site, implement interventions as necessary,
provide patient education, and document obser-
vations and actions in the patient’s permanent
medical record.17,18 (V)

F. Coagulation studies, such as the International
Normalized Ratio (INR), are not routinely necessary
for the removal of a tunneled catheter or implanted
port.25 (IV)

Practice Criteria

V. Arterial Catheters

A. Arterial catheters should not be routinely
removed or replaced.27 (V)
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B. When a peripheral arterial catheter is removed,
digital pressure should be applied until hemostasis
is achieved by using manual compression and/or
other adjunct approaches such as hemostatic pads,
patches, or powders that are designed to potenti-
ate clot formation. A sterile dressing should be
applied to the access site. Prolonged digital pres-
sure and adjunct hemostatic approaches may need
to be applied in patients with coagulation abnor-
malities or femoral arterial catheters.2,20-22 (IV)

C. The nurse should assess and document the circu-
latory status distal to the area of cannulation after
removal of the peripheral arterial catheter.2 (V)
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45. FLUSHING AND LOCKING

Standard

45.1 Vascular access devices shall be flushed prior 
to each infusion as part of the steps to assess catheter 
function.
45.2 Vascular access devices shall be flushed after each
infusion to clear the infused medication from the
catheter lumen, preventing contact between incompati-
ble medications.
45.3 Vascular access devices shall be locked after com-
pletion of the final flush solution to decrease the risk of
occlusion.
45.4 Flushing and locking of all vascular access devices
shall be established in organizational policies, procedures,
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and/or practice guidelines and in accordance with manu-
facturers’ directions for use.

Practice Criteria

A. Single-use systems include single-dose vials and prefilled
syringes and are the preferred choices for flushing and
locking. If multiple-dose containers must be used, each
container should be dedicated to a single patient.1-3 (IV)

B. Flushing is accomplished with preservative-free
0.9% sodium chloride (USP). When the medication
is incompatible with preservative-free 0.9% sodi-
um chloride (USP), 5% dextrose in water should be
used and followed by flushing with preservative-
free 0.9% sodium chloride (USP) and/or heparin
lock solution. Dextrose should be flushed from the
catheter lumen because it can provide nutrients for
biofilm growth.4 (IV)

C. Bacteriostatic 0.9% sodium chloride contains ben-
zyl alcohol as the preservative. The maximum vol-
ume that can be tolerated by adult and pediatric
patients is undetermined; however, one study sug-
gests that this should not exceed 30 mL in a 24-hour
period for adults.1,2 (IV)

D. The minimum volume of preservative-free 0.9%
sodium chloride (USP) for catheter flushing depends
upon the type and size of catheter, age of the patient,
and type of infusion therapy being given. A minimum
volume of twice the internal volume of the catheter
system is recommended; however, a larger volume
may be needed for blood sampling or blood transfu-
sion procedures.3-5 (V)

E. The nurse should aspirate the catheter for blood return
as a component of assessing catheter function prior to
administration of medications and solutions (see
Standard 61, Parenteral Medication and Solution
Administration) 6-8 (V)

F. Due to varying degrees of physiologic maturity for
drug metabolism and excretion in the neonate,
solutions used for flushing and/or locking catheters
should not contain the preservative benzyl alco-
hol.5,7,8 (IV)

G. If resistance is met and/or no blood return noted,
the nurse should take further steps to assess
patency of the catheter prior to administration of
medications and solutions. The catheter should
not be forcibly flushed (see Standard 56, Catheter
Clearance).3,6 (V)

H. To prevent catheter damage, the size of the syringe
used for flushing and locking should be in accor-
dance with the catheter manufacturer’s directions
for use. Patency is assessed with a minimum 10-mL
syringe filled with preservative-free 0.9% sodium
chloride (USP). Flush syringes holding a smaller
volume and/or designed to generate lower amounts
of pressure may also be used to assess patency.

Administration of small quantities of medication
should be given in a syringe appropriately sized for
the dose required following confirmation of
catheter lumen patency.9-11 (V)

I. Prefilled syringes filled with preservative-free
0.9% sodium chloride (USP) should not be used
for dilution of medications. Due to risk of serious
medication errors, syringe-to-syringe drug trans-
fer is not recommended.12-14 (V)

J. Short peripheral catheters should be locked with
preservative-free 0.9% sodium chloride (USP) fol-
lowing each catheter use in adults and children.15-17(I)

K. No specific recommendation can be made about the
use of heparin lock solution or preservative-free
0.9% sodium chloride (USP) for locking short
peripheral catheters in neonatal patients. Data are
inconsistent and inadequate to make specific recom-
mendations.18-21 (V)

L. The nurse should assess for contraindications for the
use of heparin lock solution including, but not lim-
ited to, presence or risk for heparin-induced throm-
bocytopenia, heparin’s impact on laboratory studies
drawn from the catheter, and systemic anticoagula-
tion. Heparin-induced thrombocytopenia (HIT) has
been reported with the use of heparin flush solu-
tions, although the exact rates are unknown. All
patients should be monitored closely for signs and
symptoms of HIT. If present or suspected, heparin
and all sources of heparin (ie, heparin-coated
catheters) should be discontinued.22-30 (IV)

M.For postoperative patients receiving heparin lock
solutions of any concentration, monitoring
platelet counts for heparin-induced thrombocy-
topenia (HIT) is recommended every 2 to 3 days
from day 4 through day 14 or until the heparin is
stopped. For medical patients receiving heparin
lock solutions, routine platelet count monitoring
is not recommended.31 (II)

N. The use of preservative-free 0.9% sodium chloride
(USP) for locking catheters with an integral pres-
sure-sensitive valve system is recommended by
manufacturers’ directions for use, although the
continued use of heparin lock solution has also
been suggested. There are multiple designs of these
valves located on the internal catheter tip and the
external catheter hub. Available data are inconclu-
sive and conflicting.32-38 (II)

O. While many studies report equivalent outcomes in
central vascular access catheters when locked
with heparin lock solution or preservative-free
0.9% sodium chloride (USP), others have report-
ed greater complications with saline locking. Due
to the risk and costs associated with central vas-
cular access device (CVAD) insertion, heparin
lock solution 10 units/mL is the preferred lock
solution after each intermittent use.26,39-44(III)
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P. Before removal of an access needle from an
implanted port and/or for periodic access and
flushing, the device should be locked with heparin
lock solution 100 units/mL.3,45 (V)

Q. Catheters used for hemodialysis should be locked
with heparin lock solution 1000 units/mL after
each use.30,46 (IV)

R. Catheters used for apheresis procedures are large-
bore catheters and require rapid flow rates; the
procedure has an impact on coagulation factors.
The flushing and locking procedures for these
catheters should follow the same practices as
hemodialysis catheters.47,48 (V)

S. Patency of arterial catheters used for hemody-
namic monitoring is greater when heparin solu-
tion is infused, although existing studies are
inconclusive due to variations in the catheter’s
location (peripheral versus pulmonary), duration
of catheter use, and differences in patency mea-
surement. The decision to use preservative-free
0.9% sodium chloride (USP) instead of heparin
infusion should be based on the clinical risk of
catheter occlusion, the anticipated length of time
the arterial catheter will be required, and patient
factors such as heparin sensitivities.49 (II)

T. Concentrations of heparin ���� than or equal to 1
unit/mL should be used as an infusion in umbilical
arterial catheters in neonates; however, heparinized
flush or locking solution is not effective.50 (II)

U. Positive fluid displacement within the lumen of the
catheter should be maintained to prevent reflux of
blood upon luer disconnection. This is accom-
plished with either a flushing technique or a
needleless connector designed to overcome blood
reflux.11,51 (V)

V. Alternative locking solutions may be considered
in patients with HIT including, but not limited to,
ethanol, sodium citrate, taurolidine, ethylenedi-
amine-tetraacetate (EDTA), or combinations of
these solutions. These solutions are not commer-
cially available in single-use containers and do not
have a labeled indication for maintaining catheter
patency. These locking solutions should be
obtained from a compounding pharmacy.52-63 (II)

W. Antibiotic lock solution may be used for salvage
of an infected long-term CVAD in the absence of
a tunnel or port-pocket infection. High concen-
trations of vancomycin, ceftazidime, cefazolin,
ciprofloxacin, gentamicin, and ampicillin have
been reported to be effective when used in con-
junction with systemic antibiotics. Drug precipita-
tion is possible when heparin is added to these
lock solutions. The length of dwell time for the
lock solution and the duration of treatment
depends on the need to use the catheter for infu-
sion and the clinical response. Use of antibiotic

lock solution is not recommended as a routine
prophylactic measure due to the possibility of
development of resistant strains of microorgan-
isms and adverse reactions to the high concentra-
tion of lock solution. Prophylactic use may be
considered in patients with a history of catheter-
related bloodstream infections or those with other
risk factors such as a prosthetic heart valve.63-66 (I)
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46. VASCULAR ACCESS DEVICE
SITE CARE AND DRESSING
CHANGES

Standard

46.1 Vascular access device (VAD) site care and dress-
ing changes, including frequency of procedure and type
of antiseptic and dressing, shall be established in orga-
nizational policies, procedures, and/or practice guide-
lines.
46.2 The nurse shall be competent in performing VAD
site care and dressing changes.
46.3 VAD site care and dressing changes shall be per-
formed at established intervals and immediately if the
dressing integrity becomes compromised, if moisture,

drainage, or blood is present, or if signs and symptoms
of site infection are present.
46.4 A sterile dressing shall be applied and maintained
on VADs.

Practice Criteria

A. Routine site care and dressing changes are not
performed on short peripheral catheters unless
the dressing is soiled or no longer intact.1 (V)

B. Central vascular access device (CVAD) site care
and dressing changes should include the follow-
ing: removal of the existing dressing, cleansing of
the catheter-skin junction with appropriate anti-
septic solution(s), replacement of the stabilization
device if used, and application of a sterile dressing
(see Standard 36, Vascular Access Device
Stabilization).2-4 (V)

C. Chlorhexidine solution is preferred for skin antisep-
sis as part of VAD site care. One percent to two per-
cent tincture of iodine, iodophor (povidone-iodine),
and 70% alcohol may also be used. Chlorhexidine
is not recommended for infants under 2 months of
age.2,5-8 (I)

D. For infants under 2 months of age or pediatric
patients with compromised skin integrity, dried
povidone-iodine should be removed with normal
saline wipes or sterile water.9 (V)

E. CVAD site care frequency is based on the type of
dressing; transparent semipermeable (TSM) dress-
ings should be changed every 5-7 days, and gauze
dressings should be changed every 2 days. While
the evidence does not support one type of dress-
ing over another, gauze is preferable to TSM if the
patient is diaphoretic, or if the site is oozing or
bleeding. In the event of drainage, site tenderness,
other signs of infection, or loss of dressing integri-
ty, the dressing should be changed sooner, allow-
ing the opportunity to closely assess, cleanse, and
disinfect the site.2,3,8,10 (II)

F. Placement of a gauze dressing under a transpar-
ent dressing should be considered a gauze dress-
ing and changed every 2 days. If gauze is used to
support the wings of a noncoring needle in an
implanted port and does not obscure the inser-
tion site, it is not considered a gauze dressing.3

(V)
G. The use of a chlorhexidine-impregnated dressing

with short-term CVADs should be considered in
patients older than 2 months of age as an addi-
tional catheter-related bloodstream infection
(CR-BSI) prevention measure.2,11-13 (I)

H. With a well-healed tunneled CVAD, considera-
tion may be given to no dressing.14 (III)

I. The catheter-skin junction site should be visually
inspected or palpated daily for tenderness through
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the intact dressing; for patients receiving outpa-
tient or home care, the patient should be instruct-
ed to check the VAD site and dressing every day
for signs of infection and to report such changes or
dressing dislodgment immediately to the health
care provider.1,3 (V)

J. Gauze, bandages, or any dressing material that
may obstruct visualization of the catheter-skin
junction and/or constrict the extremity should not
be used (see Standard 38, Site Protection).1,4 (V)

K. The dressing should be labeled with the following
information: date, time, and initials of the nurse
performing the dressing change.1,3,4 (V)

L. Sterile gloves should be worn when performing
CVAD site care. The use of a mask during access
is often recommended; however, it remains an
unresolved issue due to lack of research.2,3,15,16

(IV)

REFERENCES
1. Perucca R. Peripheral venous access devices. In: Alexander M,

Corrigan A, Gorski L, Hankins J, Perucca R, eds. Infusion
Nursing: An Evidence-Based Approach. 3rd ed. St Louis, MO:
Saunders/Elsevier; 2010:456-479.

2. Marschall J, Mermel LA, Classen D, et al; Society for Hospital
Epidemiology. Strategies to Prevent CLABSI. Strategies to pre-
vent central line-associated bloodstream infections in acute care
hospitals. Infect Control Hosp Epidemiol. 2008;29 (suppl 1):
S22-S30. 

3. Gorski L, Hunter M. Central venous access devices: care, mainte-
nance and potential complications. In: Alexander M, Corrigan A,
Gorski L, Hankins J, Perucca, R. eds. Infusion Nursing: An
Evidence-Based Approach. 3rd ed. St Louis, MO: Saunders/Elsevier;
2010:496-498.

4. Phillips, LD. Techniques for initiation and maintenance of
peripheral infusion therapy. In: Manual of I.V. Therapeutics:
Evidence-Based Practice for Infusion Therapy. 5th ed. Philadelphia,
PA: FA Davis; 2010:303-401.

5. Chaiyakunapruk N, Veenstra DL, Lipsky BA, Saint S. Chlorhexidine
compared with povidone-iodine solution for vascular catheter-site
care: meta-analysis. Ann Intern Med. 2002;136(11):792-801.

6. Hibbard JJ. Analysis comparing the antimicrobial activity and safe-
ty of current antiseptic agents. J Infus Nurs. 2005;28(3):194-207.

7. National Kidney Foundation/Dialysis Outcomes Quality
Initiative. Clinical practice guidelines for vascular access: update
2000. Am J Kidney Dis. 2001;37(suppl 1):S137-S181.

8. Safdar N, Kluger DM, Maki DG. A review of risk factors for
catheter-related bloodstream infection caused by percutaneously
inserted, noncuffed central venous catheters: implications for pre-
ventive strategies. Medicine (Baltimore). 2002;81(6):466-479.

9. Doellman D, Pettit J, Catudal P, Buckner J, Burns D, Frey AM;
Association for Vascular Access. Best practice guidelines in the
care and maintenance of pediatric central venous catheters. 2010;
PEDIVAN.

10. Gilles D, O’Riordan L, Carr D, et al. Gauze and tape and trans-
parent polyurethane dressings for central venous catheters.
Cochrane Review. In: The Cochrane Library, Chichester, UK:
John Wiley & Sons; 2004.

11. Yong-Gang L, Hong-Lin D, Wang L. Chlorhexidine-impregnated
sponges and prevention of catheter-related infections. JAMA.
2009;302(4):379.

12. Ho KM, Litton E. Use of chlorhexidine-impregnated dressing to
prevent vascular and epidural catheter colonization and infection:
a meta-analysis. J Antimicrob Chemother. 2006;58:281-287.

13. Garland JS, Alex CP, Mueller CD, et al. A randomized trial com-
paring povidone-iodine to a chlorhexidine gluconate-impregnat-
ed dressing for prevention of central venous catheter infections in
neonates. Pediatrics. 2001;107(6):1431-1436.

14. Olson K, Rennie RP, Hanson J, et al. Evaluation of a no-dressing
intervention for tunneled central catheter exit sites. J Infus Nurs.
2004;27(1):37-44.

15. Phillips, LD. Techniques for initiation and maintenance of central
venous access. In: Manual of I.V. Therapeutics: Evidence-Based
Practice for Infusion Therapy. 5th ed. Philadelphia, PA: FA Davis;
2010:458-545.

16. Oncology Nursing Society (ONS). Access Device Guidelines:
Recommendations for Nursing Practice and Education. 2nd ed.
Pittsburgh, PA: ONS; 2004.

Copyright © 2011 Infusion Nurses Society. Unauthorized reproduction of this article is prohibited.
S64 Journal of Infusion Nursing

NAN200139.qxd  12/23/10  7:41 PM  Page 64



Copyright © 2011 Infusion Nurses Society. Unauthorized reproduction of this article is prohibited.

VOLUME 34 | NUMBER 1S | JANUARY/FEBRUARY 2011 S65

C. When any VAD is removed, the nurse should
monitor the vascular access site for 48 hours to
detect postinfusion phlebitis; or upon discharge,
the patient and/or caregiver should be given
instructions about signs and symptoms of phlebitis
and the person to contact if this occurs.6 (V)

D. The nurse should use a standardized phlebitis scale
that is valid, reliable, and clinically feasible. Two
phlebitis scales have demonstrated validity and reli-
ability and have been used for adult patients. The
population for which the scale is appropriate should
be identified: adult or pediatric patients.1,2,6,9,17-21 (IV)
1. The Phlebitis Scale has concurrent validity,

inter-rater reliability, and is clinically feasible
(below).22 (IV)

2. The Visual Infusion Phlebitis (VIP) scale has con-
tent validity, inter-rater reliability, and is clinically
feasible. This scale includes suggested actions
matched to each scale score.2,23 (IV)

E. The nurse should participate in quality improvement
activities or outcomes evaluation regarding the occur-
rence and reporting of phlebitis with infusion therapy
(see Standard 7, Quality Improvement).6,9,10,15,20,24-28 (V)

47. PHLEBITIS

Standard

47.1 The assessment and treatment of phlebitis shall be
established in organizational policies, procedures, and/or
practice guidelines.
47.2 The nurse shall assess the vascular access site for
phlebitis; determine the need for and type of intervention;
educate the patient and/or caregiver about phlebitis, the
intervention, and any follow-up; and assess patient
response to treatment.
47.3 The nurse shall document in the patient’s permanent
medical record the signs and symptoms of phlebitis using
a standardized scale, interventions implemented, and
patient response to treatment.

Practice Criteria

A. The nurse should routinely assess all vascular access sites
for signs and symptoms of phlebitis based on patient
population, type of therapy, type of device, and risk
factors. Signs and symptoms of phlebitis include pain,
tenderness, erythema, warmth, swelling, induration,
purulence, or palpable venous cord; the number or
severity of signs and symptoms that indicate phlebitis
differ among published clinicians and researchers.1-9 (IV)

B. If phlebitis occurs, the nurse should:
1. Assess the vascular access site for signs, symptoms,

and severity of phlebitis using a standardized
scale.6,8,9 (V)

2. Determine the possible etiology of the phlebitis—
chemical, mechanical, bacterial, or postinfusion—
and implement appropriate interventions for
midline and peripherally inserted central
catheters. Remove the short peripheral catheter
(see Standard 44, Vascular Access Device
Removal).1,6,10-15 (V)

3. Assess and document patient response to inter-
vention(s).6,8 (V)

4. When the vascular access device (VAD) is
removed, consider the need to collaborate with
the licensed independent practitioner (LIP)
regarding the need for continued or alternative
vascular access.6,13,16 (V)

Infusion-Related Complications

The Art and Science of Infusion NursingThe Art and Science of Infusion Nursing

TABLE 1

Phlebitis Scale 
Grade Clinical Criteria

0 No symptoms

1 Erythema at access site with or without pain

2 Pain at access site with erythema and/or edema

3

Pain at access site with erythema

Streak formation 

Palpable venous cord 

4

Pain at access site with erythema

Streak formation

Palpable venous cord !1 inch in length

Purulent drainage
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F. The nurse should advocate for ongoing improve-
ment in phlebitis rates.2,14,17,20-25,28-31 (IV)

G. The nurse should use a consistent, standard, and
clinically feasible calculation for short peripheral
catheter phlebitis, which may be reported as a
phlebitis rate based on point prevalence of short
peripheral catheters.2,8,17,18,28,32 (V)

One clinically feasible calculation for point prevalence
(measurement at 1 point in time) of peripheral VAD
phlebitis rate is:
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48. INFILTRATION AND 
EXTRAVASATION

Standard

48.1 The assessment and treatment of infiltration and
extravasation shall be established in organizational
policies, procedures, and/or practice guidelines.
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48.2 The nurse shall assess the vascular access site for
infiltration and extravasation; determine the need for
and type of intervention; educate the patient and/or
caregiver about infiltration and extravasation, the inter-
vention, and any follow-up; and assess patient response
to treatment.
48.3 The nurse shall document in the patient’s perma-
nent medical record the signs and symptoms of infiltra-
tion and extravasation, interventions implemented, and
patient response to treatment.

Practice Criteria

A. Infiltration and extravasation are reported with
all types of peripheral and central vascular access
devices (CVADs) and intraosseous devices. The
nurse should routinely assess all vascular access
sites for signs and symptoms of infiltration and
extravasation based on patient population, type
of therapy, type of device, and risk factors.1-3 (V)

B. The nurse should determine possible causes of
infiltration and extravasation, which include
mechanical, pharmacologic, obstructive, and
inflammatory factors.1,4,5 (IV)

C. The nurse should immediately stop all infusions
when the patient complains of any type of pain,
burning, or stinging, at or around the insertion site,
catheter tip, or entire venous pathway as this should
not be considered within normal limits with any
infusion. These symptoms require further assessment
to determine appropriate intervention(s).5,6 (IV)

D. The nurse should use a standardized scale for
assessing and documenting infiltration/extravasa-
tion from all types of vascular access devices
(VADs). This measurement should occur initially
and regularly until resolution, based on patient con-
dition and age; type of fluid; severity of infiltration/
extravasation; type of device; and anatomical loca-
tion. Signs and symptoms progress from simple to
complex, and the clinical presentation can easily be
confused with phlebitis or irritant and flare reac-
tions. Early recognition of infiltration/extravasation
is critical to limit the amount of fluid that escapes
into the subcutaneous tissue and potential subse-
quent tissue injury.1,6-10 (III)

E. Frequency of site assessment after infiltration/
extravasation depends upon the drugs involved
and the individual patient needs. All changes
should be reported to the licensed independent
practitioner (LIP).1 (V)

F. The nurse should not rely on alarms from electron-
ic infusion pumps to identify infiltration/
extravasation because these alarms are not designed to
detect the presence or absence of these complications.
Electronic infusion pumps do not cause infiltration/
extravasation; however, they will exacerbate the
problem until the infusion is stopped.11,12 (V)

G. All infusions through the peripheral catheter or
CVAD should be discontinued at the first sign of
infiltration/extravasation, the administration set dis-
connected, and all fluid aspirated from the catheter
with a small syringe (eg, 3 mL). The peripheral
catheter or implanted port needle should be removed
after aspiration. Timing of CVAD removal depends
on the plan of care. The nurse should notify the LIP
about the complication and activate the treatment
protocol or other prescribed treatments.6,10,13 (I)

H. The nurse should estimate the volume of fluid that
has escaped into the tissue based on the rate of
injection or infusion and the length of time since
the last assessment. Large volumes (eg, greater
than 25-50 mL) of escaped fluid increase the risk
of tissue damage, and consultation with a plastic
surgeon may be necessary.14 (V)

I. Treatment of infiltration depends on the severity
when it is recognized. Treatment may include
extremity elevation, thermal manipulation, use of
antidotes, and surgical interventions.2 (IV)

J. The nurse should educate the patient and caregiver
about the possible progression of the signs and
symptoms of infiltration/extravasation, changes
that should be reported to the LIP (eg, changes in
extremity mobility and sensation, elevated temper-
ature, and other signs of infection), to protect the
site from sunlight, and the frequency of follow-up
visits to the LIP and/or other medical consultants as
needed (see Standard 11, Patient Education).1 (V)

K. There is insufficient evidence for the management
of infiltration/extravasation in neonates and other
pediatric patients. Thermal manipulation is a con-
troversial issue, and skin maceration with moist
heat is possible.6 (IV)

L. The nurse should monitor clinical outcomes asso-
ciated with infiltration, which may include com-
partment syndrome with the need for rapid surgi-
cal intervention, and nerve injury from excessive
compression producing neuropathies and com-
plex regional pain syndrome.15-21 (V)

M. The nurse should monitor clinical outcomes asso-
ciated with extravasation that may include forma-
tion of blisters over a prolonged period (eg, 7-14
days), skin sloughing and tissue necrosis, function-
al and sensory loss in the injured area, disfigure-
ment and loss of limb, or mastectomy.4,5,22-27 (V)
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49. INFECTION

Standard

49.1 The assessment and treatment of infusion- and vas-
cular access device (VAD)-related infections shall be
established in organizational policies, procedures,
and/or practice guidelines.
49.2 The nurse shall assess the patient for suspected infusion-
and VAD-related infections; provide timely and appropriate
information to the licensed independent practitioner (LIP);
educate the patient and/or caregiver about infusion- and
VAD-related infections, the intervention, and follow-up; and
assess patient response to treatment.
49.3 The nurse shall document in the patient’s perma-
nent medical record the signs and symptoms of infusion-
and VAD-related infections, interventions implemented,
and patient response to treatment.
49.4 The nurse shall implement infection prevention
measures with the goal of preventing all infusion- and
VAD-related infections.

Practice Criteria

A. VAD-related infection includes exit-site, tunnel,
port pocket, and catheter-related bloodstream
infection (CR-BSI). Infusate-related bloodstream
infections are caused by intrinsic or extrinsic con-
tamination of the administration delivery system,
infusing fluids and medications.1-7 (IV)

B. The nurse should immediately notify the LIP of
signs and symptoms of infection including, but not
limited to, erythema, edema, induration, or drainage
at the VAD insertion site, and/or body temperature
elevation, and take appropriate interventions.1,2 (V)

C. Routine culturing of all central vascular access
device (CVAD) tips upon removal is not recom-
mended. Catheter colonization may be detected but
does not indicate the presence of bloodstream infec-
tion. This practice results in inappropriate use of
anti-infective medications, thus increasing the risk
of emergence of antimicrobial resistance.3,4 (I)

D. Immediate removal of a functioning CVAD is not
recommended based solely on temperature elevation.
Clinical findings, such as temperature elevation with
or without chills or inflammation and purulence at
the insertion site, are unreliable indicators of blood-
stream infection.3 (I)

E. When present, purulent exudates from a peripher-
al or CVAD insertion site should be collected for
culture and Gram-staining to determine gram-
negative or gram-positive bacteria.4 (IV)

F. The goal of catheter salvage should be a collaborative
decision among the LIP, nurse, and patient based on:
1. The type of VAD (eg, percutaneous versus sur-

gically inserted long-term catheter);
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2. Difficulty with inserting a new CVAD;
3. Presence of bleeding disorders;
4. The infecting organism(s) as confirmed by

paired blood cultures;
5. The presence of other complicating conditions

including, but not limited to, severe sepsis, suppu-
rative thrombophlebitis, endocarditis, or the pres-
ence of vascular hardware (eg, a pacemaker).4 (IV)

G. Infection in a subcutaneous tunnel or implanted
port pocket requires removal of the CVAD; how-
ever, uncomplicated exit-site infection without
systemic infection, positive blood culture, or puru-
lence may be treated with topical antimicrobial
ointment as indicated by the culture results.4 (IV)

H. The nurse should ensure that all blood cultures
have been obtained prior to initiation of anti-
infective agents.4 (IV)

I. Use of phlebotomy teams for collecting peripher-
al blood cultures is recommended.4 (IV)

J. Skin preparation for blood cultures obtained from a
peripheral venipuncture should be done with alco-
hol, tincture of iodine, or chlorhexidine gluconate/
alcohol combination. Antiseptic agents should be
applied with adequate contact and drying time.
Povidone-iodine is not recommended.4 (IV)

K. When a sample for blood culture is drawn from the
catheter, the used needleless connector should be
changed prior to obtaining the sample. The new
needleless connector should be thoroughly scrubbed
with alcohol, tincture of iodine, or chlorhexidine glu-
conate/alcohol combination. The first drawn sample
should be collected and used to inoculate the culture
bottles without discarding the initial blood sample.5-7

(IV)
L. Short-term central vascular and arterial catheters

suspected of being the cause of a BSI should have
the tip cultured using a semiquantitative (roll-
plate) method or quantitative (sonication) method
upon removal. A suspected BSI from a pulmonary
artery catheter requires culture of the introducer/
sheath tip.4 (IV)

M. If an implanted port is removed for suspected CR-
BSI, the port body should also be sent for culture of
the reservoir contents along with the catheter tip.4
(IV)

N. For short- and long-term catheters, paired blood
cultures have been shown to accurately diagnose
CR-BSI.3,4 (I)

O. In a patient with a CR-BSI, the insertion of a new
CVAD at a new site should be a collaborative deci-
sion based on the specific risks and benefits for each
patient. There is insufficient evidence for a definitive
recommendation for the insertion of a new CVAD.4
(IV)

P. A catheter exchange procedure may be chosen when
other vascular access sites are limited and/or bleed-
ing disorders are present. The removed CVAD

should be sent for culture and the new catheter
removed if tip culture results produce significant
growth (see Standard 55, Central Vascular Access
Device Exchange).4 (IV)

Q. The use of thrombolytic/fibrinolytic agents as an
adjunctive treatment for CR-BSI is not recom-
mended.4 (IV)
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50. AIR EMBOLISM

Standard

50.1 The prevention, identification, and management of air
embolism during the insertion, care, and removal of vascu-
lar access devices (VADs) shall be established in organiza-
tional policies, procedures, and/or practice guidelines.
50.2 The nurse shall be competent to insert, manage,
and remove all types of VADs toward the goal of pre-
venting air emboli.
50.3 Luer-locking connections shall be used on all
catheter-administration set junctions.
50.4 All air shall be purged from syringes, administra-
tion sets, needleless connectors, and all other pieces
added to the catheter.
50.5 The nurse shall document in the patient’s perma-
nent medical record the signs and symptoms of air
embolism, interventions implemented, and patient
response to treatment.
50.6 Patients and/or caregivers managing infusion ther-
apy in non–acute care settings shall be taught how to

Copyright © 2011 Infusion Nurses Society. Unauthorized reproduction of this article is prohibited.

VOLUME 34 | NUMBER 1S | JANUARY/FEBRUARY 2011 S69

NAN200140.qxd  12/24/10  9:50 PM  Page 69



prevent an air embolism and how to manage the
catheter if an air embolism is suspected.

Practice Criteria

A. The nurse should suspect air embolism with the sud-
den onset of dyspnea, continued coughing, breath-
lessness, chest pain, hypotension, jugular venous
distension, tachyarrhythmias, wheezing, tachypnea,
altered mental status, altered speech, changes in
facial appearance, numbness, and paralysis. Clinical
events from air emboli produce cardiopulmonary
and neurological signs and symptoms.1,2 (V)

B. The nurse should immediately take the necessary
action to prevent more air from entering the
bloodstream by closing, folding, or clamping the
existing catheter or by occluding the puncture site
if the catheter has been removed.3 (V)

C. The nurse should immediately place the patient in
the left lateral decubitus position if not con-
traindicated by other conditions such as increased
intracranial pressure or respiratory diseases. The
goal is to trap the air in the lower portion of the
right ventricle; however, animal studies have not
shown any benefit from this position. Data on
humans are not available.1,4 (V)

D. The nurse should assess for conditions that con-
traindicate use of the Valsalva’s maneuver includ-
ing, but not limited to, aortic stenosis, recent
myocardial infarction, glaucoma, and retinopathy.
When these conditions are present, ensure that a
catheter clamp is present before changing admin-
istration sets or needleless connectors. During
catheter removal, the nurse must rely upon the
patient’s position and the petroleum-based oint-
ment dressing to prevent air embolism.5,6 (V)

E. The nurse should instruct the patient and caregiv-
er not to disconnect or reconnect any IV adminis-
tration sets or connectors from the catheter hub,
as reconnecting the wrong type of tubing has been
documented to cause air embolism.7,8 (V)
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51. CATHETER EMBOLISM

Standard

51.1 The prevention, identification, and management of
catheter embolism during the insertion, care, and removal
of vascular access devices shall be addressed in organiza-
tional policies, procedures, and/or practice guidelines.
51.2 The nurse shall be competent to insert, manage,
and remove all types of vascular access devices toward
the goal of preventing catheter embolism.
51.3 The nurse shall document in the patient’s perma-
nent medical record the signs and symptoms of catheter
embolism, interventions implemented, and patient
response to treatment.
51.4 Patients and/or caregivers managing infusion ther-
apy in non–acute care settings shall be taught how to
prevent catheter embolism and how to manage the
catheter if a catheter embolism is suspected.

Practice Criteria

A. Nursing interventions to prevent catheter embolism
include:
1. No catheter should be withdrawn through a

needle during insertion.
2. A stylet should not be reinserted into a catheter.
3. The nurse should not use power injection for

vascular access devices that are not designed for
this purpose.

4. To prevent catheter damage, the size of the
syringe used for flushing should be in accordance
with the catheter manufacturer’s directions for
use (see Standard 45, Flushing and Locking).

5. Be aware of early signs and symptoms of pinch-off
syndrome in subclavian vein insertion sites.1-4 (II)

B. The nurse should suspect catheter embolism when
the patient exhibits symptoms such as palpitations,
arrhythmias, dyspnea, cough, or thoracic pain
when not associated with the patient’s primary dis-
ease or comorbidities.1,2,4,5 (II)

C. The nurse should be aware that catheter dysfunc-
tion, such as inability to aspirate blood or fluid
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with localized pain and/or subcutaneous swelling,
may be a precursor to catheter embolism, or leaking
at the site can indicate catheter rupture. In the pres-
ence of these symptoms, the nurse should further
evaluate catheter integrity before using the vascular
access device for infusions or blood draws. The
most frequent mechanisms of catheter fragmenta-
tion are catheter pinch-off syndrome, catheter dam-
age during catheter exchange, separation of the
catheter from an implanted port, and fracture of a
distal portion of an implanted port catheter.1-6 (II)

D. Because catheter embolism is often asymptomatic,
when chest radiographs of patients with vascular
access devices are obtained as part of care, the
radiographs should be assessed for catheter frag-
ment, catheter pinch-off, and infraclavicular
catheter compression.1-5 (II)

E. Upon removal, vascular access catheters should
be examined for damage and possible fragmenta-
tion. If damage is seen, a chest radiograph or fur-
ther evaluation may be warranted.1,2,4,5 (II)

F. The nurse should carefully assess the patient for
signs or symptoms of catheter embolism and for
catheter damage when vascular access device
removal is difficult.7,8 (V)
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52. CATHETER-ASSOCIATED
VENOUS THROMBOSIS

Standard

52.1 The assessment and treatment of catheter-associat-
ed venous thrombosis shall be established in organiza-
tional policies, procedures, and/or practice guidelines.

52.2 The nurse shall assess the patient for suspected
catheter-associated venous thrombosis; provide timely and
appropriate information to the licensed independent prac-
titioner (LIP); educate the patient and/or caregivers about
catheter-associated venous thrombosis, the intervention,
and follow-up; and assess patient response to treatment.
52.3 The nurse shall be competent in venipuncture
insertion procedures toward the goal of preventing
catheter-associated venous thrombosis.
52.4 The nurse shall document in the patient’s perma-
nent medical record the signs and symptoms of catheter-
associated venous thrombosis, interventions implement-
ed, and patient response to treatment.

Practice Criteria

A. Skillful venipuncture insertion procedures by the
nurse decreases the risk of vein wall trauma and
associated thrombus development.1 (I A/P)

B. Before central vascular access device (CVAD) inser-
tion, the nurse should assess the patient for risk factors
for venous thrombosis including, but not limited to:
1. Presence of chronic diseases that produce a

hypercoagulable state such as cancer, diabetes,
irritable bowel syndrome, or end-stage renal
failure;

2. Known presence of genetic coagulation abnor-
malities (eg, Factor V Leiden, prothrombin muta-
tion);

3. Pregnancy or the use of oral contraceptives,
surgery, and immobility;

4. Age extremes in young children and older adults;
5. History of multiple CVADs, especially with dif-

ficult or traumatic insertion and the presence of
other intravascular devices (eg, pacemakers).1-5

(II)
C. Decisions about VAD choices impact the rate of

catheter-associated venous thrombosis including,
but not limited to:
1. Peripherally inserted central catheter (PICC)

insertion sites in the antecubital fossa have
higher rates of catheter-associated venous
thrombosis than mid-upper arm insertion sites.

2. Suboptimal CVAD tip location in the mid-to-
upper portion of the superior vena cava is asso-
ciated with greater rates of catheter-associated
venous thrombosis.2,6 (II)

D. The nurse should encourage the patient to use
nonpharmacologic strategies for thrombosis pre-
vention whenever possible, including early mobi-
lization of the catheterized extremity, perfor-
mance of normal activities of daily living, gentle
limb exercise, and adequate hydration.2 (II)

E. The nurse should be aware that the majority of
catheter-associated venous thromboses are clinical-
ly silent and do not produce overt signs and symp-
toms, although pulmonary emboli have been linked

Copyright © 2011 Infusion Nurses Society. Unauthorized reproduction of this article is prohibited.

VOLUME 34 | NUMBER 1S | JANUARY/FEBRUARY 2011 S71

NAN200140.qxd  12/24/10  9:50 PM  Page 71



to catheter-associated venous thrombosis. Clinical
signs and symptoms of catheter-associated venous
thrombosis are related to obstruction of venous
blood flow and include, but are not limited to:
1. Pain in the extremity, shoulder, neck, or chest;
2. Edema in the extremity, shoulder, neck, or chest;
3. Engorged peripheral veins on the extremity,

shoulder, neck or chest wall;
4. Difficulty with neck or extremity motion.2,7 (II)

F. VAD flushing and locking procedures have no
effect on catheter-associated venous thrombosis
as the technique and solutions used are directed to
the internal CVAD lumen rather than the vein
lumen.7,8 (V)

G. Usual management of catheter-associated venous
thrombosis includes systemic anticoagulation
with or without CVAD removal.2,9 (I)

H. Prophylaxis with anticoagulant therapy is not 
recommended for patients at risk for catheter-associ-
ated venous thrombosis; the use of anticoagulant
prophylaxis is controversial due to the risk of bleed-
ing. The use of an assessment tool to predict
catheter-associated venous thrombosis could be ben-
eficial to identify patients that could benefit from
prophylactic anticoagulation. The patient’s prefer-
ences and the burden of anticoagulant therapy (eg,
subcutaneous injection) should be considered.2,10-13 (I)

REFERENCES

1. Hadaway L. Anatomy and physiology related to infusion thera-
py. In: Alexander M, Corrigan A, Gorski L, Hankins J, Perucca
R, eds. Infusion Nursing: An Evidence-Based Approach. 3rd ed.
St Louis, MO: Saunders/Elsevier; 2010:139-177.

2. Yacopetti N. Central venous catheter-related thrombosis: a sys-
tematic review. J Infus Nurs. 2008;31(4):241-248.

3. Dentali F, Gianni M, Agnelli G, Ageno W. Association between
inherited thrombophilic abnormalities and central venous
catheter thrombosis in patients with cancer: a meta-analysis. J
Thromb Haemost. 2008;6(1):70-75.

4. Flinterman LE, Van Der Meer FJ, Rosendaal FR, Doggen CJ.
Current perspective of venous thrombosis in the upper extremity.
J Thromb Haemost. 2008;6(8):1262-1266.

5. Dubois J, Rypens F, Garel L, David M, Lacroix J, Gauvin F.
Incidence of deep vein thrombosis related to peripherally inserted
central catheters in children and adolescents. Can Med Assoc J.
2007;177(10):1185.

6. Stokowski G, Steele D, Wilson D. The use of ultrasound to improve
practice and reduce complication rates in peripherally inserted cen-
tral catheter insertions: final report of investigation. J Infus Nurs.
2009;32(3):145-155.

7. Gorski L, Perucca R, Hunter M. Central venous access devices: care,
maintenance, and potential complications. In: Alexander M,
Corrigan A, Gorski L, Hankins J, Perucca R, eds. Infusion Nursing:
An Evidence-Based Approach. 3rd ed. St Louis, MO: Saunders/Elsevier;
2010:495-515.

8. Hadaway L. Technology of flushing vascular access devices. J Infus
Nurs. 2006;29(3):137-145.

9. Kearon C, Kahn SR, Agnell G. American College of Chest
Physicians Evidence-Based Clinical Practice Guidelines. 8th ed.
Antithrombotic therapy for venous thromboembolic disease. Chest.
2008;133:S454-S545. http://chestjournal.chestpubs.org/content/
133/6_suppl/454S.full.htm. Accessed March 10, 2010.

10. Kirkpatrick A, Rathbun S, Whitsett T, Raskob G. Prevention of
central venous catheter-associated thrombosis: a meta-analysis. Am
J Med. 2007;120(10):901.e1-901.e13.

11. Seeley MA, Santiago M, Shott S. Prediction tool for thrombi asso-
ciated with peripherally inserted central catheters. J Infus Nurs.
2007;30(5):280-286.

12. Akl EA, Kamath G, Yosuico V, et al. Thromboprophylaxis for
patients with cancer and central venous catheters: a systematic
review and a meta-analysis. Cancer. 2008;112(11):2483-2492.

13. Geerts WH, Bergqvist D, Pineo GF. American College of Chest
Physicians Evidence-Based Clinical Practice Guidelines. 8th ed.
Prevention of venous thromboembolism. Chest. 2008;133:S381-
S453. http://chestjournal.chestpubs.org/content/133/6_suppl/381S.
full.htm. Accessed March 2, 2010.

53. CENTRAL VASCULAR ACCESS
DEVICE MALPOSITION

Standard

53.1 Central vascular access device (CVAD) reposition-
ing techniques shall be addressed in organizational poli-
cies, procedures, and/or practice guidelines.
53.2 The nurse shall be competent with the chosen
CVAD repositioning techniques.
53.3 The nurse shall know the anatomic location of the
CVAD tip prior to initial infusion through the catheter.
53.4 The nurse shall know the clinical signs and symp-
toms of CVAD malposition and report the condition to
the licensed independent practitioner (LIP).
53.5 The nurse shall document in the patient’s perma-
nent medical record CVAD malposition, interventions
implemented, and patient response to treatment.

Practice Criteria

A. The nurse should be knowledgeable of aberrant
CVAD tip locations from primary and secondary
malpositioning and catheter dislodgment.1,2 (V)

B. Primary CVAD malposition occurs during the
insertion procedure with the catheter passing into
numerous aberrant locations, including contralat-
eral innominate and subclavian veins, ipsilateral or
contralateral internal jugular veins, azygos vein,
right or left internal thoracic vein, pericardio-
phrenic vein, and the right atrium or ventricle.2-7

(IV)
C. Inadvertent arterial insertion may be a location for

primary CVAD malposition, even with the use of
dynamic ultrasound during the insertion procedure
(see Standard 35, Vascular Access Site Preparation
and Device Placement).8-10 (V)

D. Repeated radiographic identification of a malpo-
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sitioned tip may be due to anatomical anomalies
such as persistent left superior vena cava.11 (V)

E. The nurse’s awareness of primary CVAD malposi-
tion during the insertion procedure is enhanced by
use of tip location technology; however, a post-
procedure chest radiograph remains the recom-
mended method to identify tip location. While a
posterior-anterior chest radiograph is preferred,
an anterior-posterior chest radiograph may be
needed for bedridden patients. A lateral chest 
radiograph may be required to confirm some aber-
rant tip locations (eg, azygos vein) or if clinically
indicated.12-14 (V)

F. During the insertion procedure, ultrasound may
be used to rule out tip location in the internal
jugular vein (see Standard 35, Vascular Access Site
Preparation and Device Placement).12,13,15 (III)

G. The inserter/operator should know the results of
the chest radiograph, properly reposition the
CVAD if required, obtain a confirming repeat chest
radiograph, and document all actions taken.7,12 (IV)

H. Secondary CVAD malposition, also known as tip
migration, may occur at any time during the
catheter dwell time and is related to sporadic
changes in intrathoracic pressure (eg, coughing,
vomiting); presence of congestive heart failure;
neck or arm movement; positive-pressure ventila-
tion; high-pressure injection; or flushing tech-
niques. The most common locations for secondary
CVAD malposition include internal jugular,
innominate, subclavian, axillary, and azygos veins,
and the right atrium.1,16-18 (V)

I. The nurse should assess for catheter function prior
to each use, observing for clinical signs and symp-
toms such as lack of blood return; difficulty or
inability to flush the CVAD; unusual shoulder,
chest, or back pain; edema; complaints of hearing
gurgling or flow stream sounds on the ipsilateral
side; paresthesia; and neurological effects due to 
retrograde infusion into the intracranial venous
sinuses.1,3,6,9,16,19,20 (V)

J. Primary and secondary CVAD malposition may
produce atrial and ventricular tachyarrhythmias.
Peripherally inserted central catheter (PICC) tip
migration into the heart is associated with arm
adduction and flexion.21-25 (IV)

K. The nurse should notify the LIP immediately of
any signs or symptoms related to CVAD malposi-
tion and obtain orders for diagnostic procedures.
Procedures include, but are not limited to, chest
radiograph and contrast injection through the
catheter under fluoroscopy.1,16,18,26 (V)

L. The nurse should perform procedures for reposi-
tioning percutaneous CVADs or prepare the
patient for radiologic or surgical intervention for
repositioning the catheter tip.26-28 (V)

M. Infusion through a malpositioned catheter should

be withheld until proper tip position has been
established. The nurse should assess the infusion
therapy being administered and, if possible, insert
a short peripheral catheter to continue therapy. If
the infusion therapy is not possible through a
peripheral vein, the nurse should assess the poten-
tial risk for discontinuing therapy, or seek orders
to change the infusion therapy until the proper
CVAD tip location can be reestablished.28 (V)

N. Extravascular CVAD tip location has been reported to
be the cause of cardiac tamponade and severe intratho-
racic infiltration and extravasation injury.25,29-32 (V)

O. CVAD dislodgment is caused by arm movement,
body habitus, patient manipulation (eg, Twiddler’s
syndrome), and inadequate catheter stabilization,
resulting in changes of the external catheter length
and alteration of CVAD tip location.1,33 (V)

P. The nurse should not advance any external portion
of the CVAD that has been in contact with skin
into the insertion site. Skin cannot be rendered ster-
ile, and no studies have established an acceptable
length of time after insertion for such catheter
manipulation.34,35 (V)

Q. The nurse should measure the external CVAD
length and compare to the external CVAD length
documented at insertion. Dislodgment could indi-
cate the tip location is suboptimal, increasing the
risk for catheter-related thrombosis.1 (V)

R. CVAD malposition and dislodgment may require
a catheter exchange procedure or removal and
insertion at a new site.1 (V)

S. CVAD migration and dislodgment increase the risk
for thrombosis, thrombophlebitis, pericardial effu-
sion, cardiac tamponade, and cerebrovascular acci-
dents. If complications are present, the catheter
should be removed and inserted at a new site if
infusion therapy is to be continued.17,22,23,36 (V)
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tion. If catheter repair is chosen, it should be per-
formed as soon as possible to reduce the risk of
these complications.1,4 (V)

E . The selected repair kit should be specifically
designed for the device being repaired. If no device-
specific repair kit is available, the nurse should con-
sider other alternatives, such as catheter exchange
or insertion of a new catheter.3 (V)

F . O ngoing assessment after repair should be routine-
ly performed to confirm the integrity of the repair
and identify any continuing problems, as the
repaired catheter may not have the same strength as
the original catheter. The access device should be
removed if the repair was unsuccessful or the device
is unable to be repaired.2,4 (V)

G . Access device repair should be documented in the
patient’s permanent medical record.2 (V)

H . Data on the causes of device damage should be
analyzed to identify the root cause(s) including,
but not limited to, flushing technique, syringe size,
and use of scissors during dressing changes.1-3 (V)
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55. CENTRAL VASCULAR ACCESS
DEVICE EXCHANGE

Standard

55.1 Central vascular access device (C V A D) exchange
shall be initiated upon the order of a licensed independent

54. VASCULAR ACCESS 
DEVICE REPAIR

Standard

54.1 Vascular access device (V A D) repair shall be initiated
upon the order of a licensed independent practitioner (LIP).
54.2 Guidelines and resources for repair of the external
segment of a central venous catheter shall be established
in organizational policies, procedures, and/or practice
guidelines.
54.3 The nurse shall be competent in access device repair.
54.4 The device shall be repaired according to the man-
ufacturer’s directions for use.
54.5 Assessment of the patient’s risk-to-benefit ratio
shall be performed prior to repair of the access device.

Practice Criteria

A . Immediately upon discovery of catheter damage, the
device should be clamped or sealed (eg, closing an
existing clamp, adding a clamp, covering the dam-
aged area with adhesive dressing material, folding
the external segment, and securing) between the
patient and the damaged area to prevent air
embolism or bleeding from the device. The damaged
catheter should be labeled “ Do Not Use” while wait-
ing for the repair procedure to be performed.1 (V)

B. Options to consider for managing a damaged or rup-
tured catheter include use of a repair procedure, an
exchange procedure, or insertion of a new catheter at
a different site. Factors to consider in making this
decision include, but are not limited to, the patient’s
immune status; length of time remaining on infusion
therapy; characteristics of infusion therapy (eg, pH
and osmolarity); external catheter length; and result-
ing changes in proper tip location with repair.2 (V)

C . Patient and caregiver education should include
how to prevent catheter damage, how to assess for
catheter damage, and what immediate actions to
take if catheter damage is found.2,3 (V)

D . Catheter damage increases the risk for catheter
fracture and embolization, air emboli, bleeding,
catheter-lumen occlusion, and bloodstream infec-
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practitioner (LIP) in accordance with the rules and reg-
ulations promulgated by the state’s Board of N ursing,
organizational policies, procedures, and/or practice
guidelines, and according to the manufacturer’s direc-
tions for use.
55.2 The nurse shall be competent to perform or assist
with a C V A D exchange.
55.3 The nurse shall implement maximal sterile barrier
(MSB) precautions for the C V A D exchange procedure.
55.4 After completion of the exchange procedure, the
C V A D tip location shall be determined radiographical-
ly or by other approved technologies and documented
prior to resumption of the prescribed therapy.

Practice Criteria

A . Prior to performing a C V A D exchange, the nurse
should assess the risk-benefit of the procedure,
particularly in high-risk patient populations, such
as burn or transplant patients.1 (IV)

B. C V A D exchange should be considered to replace a
nontunneled catheter for the following reasons:
need for a different type of catheter, malposi-
tioned or malfunctioning catheter, or when there
is no evidence of a site infection.2,3(V)

C . Assessment along with a risk-benefit analysis should
occur prior to performing an exchange procedure
on a catheter with infection or suspected infection.
If venous access is limited or other sites unavailable
and there is no evidence of exit site or tunnel infec-
tion, a catheter exchange procedure may be consid-
ered. An anti-infective catheter should be considered
for placement when exchanging a catheter for infec-
tion or suspected infection.4-7 (II)

D . The nurse’s responsibilities for a C V A D exchange
procedure should include, but are not limited to,
positioning the patient to facilitate the procedure;
ensuring MSB precautions are in place; ensuring
that techniques to reduce the risk of air embolism
are employed; and obtaining a radiograph or
using other approved technologies to confirm cor-
rect C V A D tip location prior to initiating or
resuming prescribed therapies.8 (IV)

E . The nurse should be aware that routine exchanges
are not necessary for C V A Ds that are functioning
and without evidence of local or systemic compli-
cations.7,9,10 (I)
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56. CATHETER CLEARANCE:
OCCLUDED CENTRAL 
VASCULAR ACCESS DEVICES

Standard

56.1 M edications and/or solutions used to dissolve
thrombotic deposits or precipitate in central vascular
access devices (C V A Ds) shall be administered upon the
order of a licensed independent practitioner (LIP) in
accordance with organizational policies, procedures,
and/or practice guidelines.
56.2 The nurse shall be competent in performing proce-
dures used in catheter clearance.
56.3 The nurse shall assess the patient and the patient’s
C V A D for appropriateness of the use of catheter clear-
ance medications and/or solutions in relation to the sus-
pected cause of catheter occlusion.

Practice Criteria

A . The nurse should assess for and identify signs of
C V A D occlusion, including the inability to with-
draw blood, sluggish flow , and/or inability to flush
or infuse through the device.1-6 (III)

B. The nurse should assess for potential causes of
catheter occlusion and consider the use of an
appropriate catheter clearance procedure in order
to preserve the patient’s C V A D .1-7 (III)

C . T he responsibil ity of the nurse performing
catheter clearance should include, but not be lim-
ited to, knowledge of medication and/or solution
dosage, contraindications, side effects, techniques
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for instillation, potential complications, and patient
and caregiver education.1-7 (V)

D . The instillation of low-dose alteplase is effective in
restoring blood flow and has been found to be safe
for use in both adult and pediatric patients.7-14 (II)

E . Infusions of low doses of alteplase over 1-2 hours
have been found successful in restoring patency to
hemodialysis catheters.13,15,16 (IV)

F . Instillation of 0.1 N hydrochloric acid into the
occluded catheter lumen has been used to dissolve
low pH drug precipitates, and instillation of sodium
bicarbonate has been used to dissolve high pH drug
precipitates.17-19 (V)

G . Instillation of ethanol, ethyl alcohol, and sodium
hydroxide into the occluded catheter lumen has been
used to restore patency to catheters with suspected
buildup of intravenous fat emulsions particularly
associated with administration of total nutrient
admixtures.20-22 (V)

H . Instillation of alcohol solutions such as ethanol or
ethyl alcohol may damage catheters made of some
types of polyurethane; manufacturers’ directions
for use should be reviewed and followed.2 (V)

I. Consideration should be given to the potential pres-
sure exerted on an occluded C V A D when medica-
tions and/or solutions used for catheter clearance
are instilled. The syringe size used for catheter clear-
ance procedures should be no smaller than 10 mL
and should be in accordance with the catheter man-
ufacturer’s directions for use. Instillation methods
that use a negative-pressure approach should be
considered.3-6 (V)

J. If the catheter clearance procedure does not result in
patency of the C V A D , the LIP should be notified; alter-
native actions such as a referral to interventional radi-
ology should be considered; and catheter removal
should be considered if catheter patency is not
restored.1-7 (V)
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57. PHLEBOTOMY

Standard

57.1 Phlebotomy and blood sampling via vascular access
devices (V A Ds) shall be performed upon the order for
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laboratory tests by a licensed independent practitioner
(LIP) in accordance with organizational policies, proce-
dures, and/or practice guidelines.
57.2 Therapeutic phlebotomy shall be performed upon
the order of an LIP in accordance with organizational
policies, procedures, and/or practice guidelines.
57.3 The nurse shall be competent in performing phle-
botomy procedures.
57.4 The blood sample shall be identified at the time of
collection at the patient’s bedside or ambulatory setting
and clearly labeled with patient identifiers.
57.5 A ll hazardous waste, including discarded blood
from V A D sampling and therapeutic phlebotomy, shall
be disposed of in an acceptable biohazard container.

Practice Criteria

I. Phlebotomy via Direct Venipuncture

A . The nurse should assess the patient for anxiety,
understanding of the purpose of venipuncture for
blood testing, and for any history of vasovagal
reactions with venipuncture. The nurse should pro-
vide education and reassurance as needed and be
prepared to manage a vasovagal reaction in
patients at risk (see Standard 12, Informed
Consent).1-5 (V)

B. V enipuncture for the purpose of phlebotomy
should be drawn from the opposite extremity of an
infusion. Should venipuncture be required on the
extremity with a V A D infusion, it should be per-
formed in a vein below the device or infusion.2,6 (V)

C . Venipuncture should be avoided on the side of
breast surgery with axillary node dissection, after
radiation therapy to that side, or with lymphede-
ma; the affected extremity from a cerebrovascular
accident; or the extremity with an actual or
planned fistula access.7-9 (V)

D . The nurse should select an appropriate vein for
phlebotomy; the most common veins include the
median cubital, the cephalic, and the basilic veins in
the antecubital area. Skin-puncture blood collecting
methods (eg, heel/finger stick) may be used with
infants or adults/children with difficult venous
access and with point-of-care testing methods;
venipuncture was found to be less painful than heel
punctures in term neonates.2,6,10,11 (V)

E . The nurse should be knowledgeable about techni-
cal factors involved in blood specimen collection
such as the need for patient fasting prior to collec-
tion, minimal tourniquet time to avoid hemocon-
centration and hemolysis, use of appropriate
blood collection tubes in the correct sequence, and
timeliness of dispatch to the laboratory.2,6,12 (V)

F . O nly the volume of blood needed for accurate test-
ing should be obtained; phlebotomy contributes to
iron deficiency and blood loss in neonates and criti-

cally ill patients. Efforts to conserve blood should be
considered; these may include use of low-volume
blood collection tubes; recording the volume of
blood obtained for laboratory testing; avoidance of
routine testing; use of point-of-care testing methods;
and consolidation of all daily tests with 1 draw.13-16

(V)
G . Pressure should be applied with a sterile dressing

following the venipuncture and maintained until
bleeding stops.2,6 (V)

Practice Criteria

II. Blood Sampling via a Vascular Access
Device

A . Blood sampling for laboratory testing from a central
vascular access device (C V A D) should be considered
based on an evaluation of benefits versus risks.
Benefits include avoidance of anxiety, discomfort,
and dissatisfaction associated with venipuncture in
patients who require frequent blood tests and/or
those with difficult vascular access. Risks include
increased risk for occlusion and catheter-related
bloodstream infection (CR-BSI) due to increased
hub manipulation and potential for inaccurate lab-
oratory results, although there was no significant
increase in occlusion, infection, or other complica-
tions in peripherally inserted central catheters
(PIC Cs) used for blood sampling in one study.17-19

(V)
B. Sampling of blood through short peripheral

catheters has been found to be reliable for many
routine blood tests, including coagulation studies,
and may be considered for pediatric patients, those
who require multiple laboratory tests including
patients with risk for bleeding, and/or those who
have difficult vascular access.18,20-22 (IV)

C . Caution should be exercised when interpreting
drug levels with a C V A D-obtained blood sample.
When questionable results are obtained (eg, unex-
pected high levels that would necessitate a medica-
tion dosage change), the nurse should collaborate
with the LIP in retesting via direct venipuncture.
Some studies have shown elevated drug levels with
blood sampling from C V A Ds; factors negatively
influenc ing accuracy inc lude sampling from
implanted ports, silicone catheters, and from the
same catheter lumen used for drug infusion.18,23-30

(IV)
D . Caution should be exercised when interpreting

coagulation values with a blood sample obtained
from a heparinized C V A D . Current literature does
not support blood sampling for coagulation levels
via heparinized C V A Ds; literature is inconsistent
in relation to sampling from heparinized arterial
catheters. With hemodialysis catheters, accurate
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coagulation levels were obtained using the arterial
port of the catheter. When questionable results are
obtained (eg, unexpected high levels that would
necessitate a medication dosage change), the nurse
should collaborate with the LIP in retesting via direct
venipuncture.18,31-38 (IV)

E . The nurse should be knowledgeable about techni-
cal factors involved in blood specimen collection,
such as changing the needleless connector, need
for patient fasting prior to collection, use of
appropriate blood collection tubes in the correct
sequence, and timeliness of dispatch to the labora-
tory.1,2,6 (V)

F . The reinfusion method for blood withdrawal
should not be used due to risk of contamination
and blood clot formation, as this method includes
reinfusion of the discard specimen following blood
withdrawal.18,39,40 (IV)

G . Prior to blood sampling from a V A D , infusions
should be stopped and the V A D flushed with preser-
vative-free 0.9% sodium chloride (USP). The largest
lumen should be used for blood sampling with mul-
tilumen C V A Ds. For C V A Ds with staggered lumen
exit sites, the sample should be drawn from the one
highest in the superior vena cava; for drug levels, the
sample should be preferentially drawn from the
catheter lumen not being used for the drug infu-
sion.18,26,30 (IV)

H . O nly the volume of blood needed for accurate test-
ing should be obtained; phlebotomy contributes to
iron deficiency and blood loss in critically ill
patients and neonates, so efforts to conserve blood
should be considered. These may include use of
low-volume blood collection tubes, recording the
volume of blood obtained for laboratory testing,
and avoidance of routine testing, use of point-
of-care testing methods, consolidation of all daily
tests with 1 draw , and consideration of the use of
the mixing method for blood sampling from
C V A Ds.13-16,18,37,41-43 (V)

Practice Criteria

III. Therapeutic Phlebotomy

A . O rders for therapeutic phlebotomy should include
frequency of phlebotomy and amount of blood to
be withdrawn; orders for fluid replacement may
also be included and if ordered, should include the
type of fluid, amount, and rate of infusion.44-46 (V)

B. Patient education should address potential side
effects such as syncope and nausea/vomiting, need
for increased fluid intake postprocedure unless con-
traindicated, and when to resume normal activi-
ties.44,47 (V)

C . Use of a short peripheral catheter for therapeutic
phlebotomy is preferred. Adequate blood flow is

based upon size of the vein and catheter size; 18-
to 20-gauge catheters are acceptable and cause less
insertion pain and less bleeding after catheter
removal. To ensure the best results and reduce the
risk of trauma to the vein, the catheter should be
placed immediate ly before phlebotomy and
removed upon completion.44,48 (V)

D . The use of C V A Ds is not recommended for thera-
peutic phlebotomy due to risk of thrombotic
occlusion or catheter damage. In patients who
require multiple phlebotomies, an apheresis
catheter may be placed for this purpose.44 (V)

E . Blood collection receptacles may include collection
bags used for volunteer blood donation or bags
specifically designated for therapeutic phlebotomy;
use of vacuum containers to facilitate blood flow is
controversial due to risk of air embolism and vein
collapse.44 (V)

F . After completion of the phlebotomy, hemostasis
should be maintained at the venipuncture site after
removal of a peripheral catheter, and the patient
should remain in a reclining position for several min-
utes.44 (V)

G . Documentation should include total volume of
blood withdrawn, patient response to the proce-
dure, and patient education.44,46 (V)
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with spasticity due to spinal cord injury or multiple
sclerosis unresponsive to oral therapy.1-6 (IV)

B. Preservative-free medications administered via the
intrathecal or epidural route include, but are not
limited to, morphine, fentanyl, hydromorphone,
ziconotide, clonidine, bupivacaine, and baclofen.
Infusions may include opioids alone, opioids in
combination with dilute local anesthetics, and
opioids in combination with local anesthetics and
clonidine. Antineoplastic agents and pain medica-
tions may be administered via an intraventricular
access device.1-6 (IV)

C. The responsibility of the nurse in caring for a
patient with an intraspinal access device includes,
but is not limited to, knowledge of anatomy and
physiology; device placement; care and mainte-
nance practices; implanted port/reservoir/pump
filling and/or access; potential complications; and
patient and caregiver education.3 (V)

D. Careful titration is required when initiating med-
ications, when converting from one route to anoth-
er (eg, intravenous to epidural to intrathecal),
when converting from one medication to another,
and when adding adjuvant medications. Dosing
and opioid conversion guidelines should be used,
and dosing should start extremely low when con-
verting from one medication to another.1,2 (IV)

E. Epidural access devices should be aspirated to
ascertain the absence of spinal fluid and blood prior
to medication administration. Intrathecal and ven-
tricular access devices should be aspirated to ascer-
tain the presence of spinal fluid and the absence of
blood prior to medication administration.3 (V)

F. Medication compounding, accessing, and filling
of an implanted intraspinal delivery system with a
medication reservoir should be performed at reg-
ular intervals in accordance with the manufactur-
er’s directions for use.2,7,8 (V)

G. Infusion medication delivery via an intraspinal
access device may be a single administration, an
intermittent injection, or a continuous infusion.
Continuous infusions should be administered
using an electronic infusion device with anti-free-
flow protection. Patient-controlled analgesia may
be used with epidural infusions.3,7,8 (V)

58. INTRASPINAL ACCESS
DEVICES

Standard

58.1 Intraspinal medication administration and care and
maintenance of intraspinal access devices shall be initiat-
ed upon the order of a licensed independent practitioner
(LIP) in accordance with the rules and regulations pro-
mulgated by the state’s Board of Nursing, and organiza-
tional policies, procedures, and/or practice guidelines.
58.2 Removal of temporary intraspinal access devices
(intrathecal and epidural) shall be performed upon the
order of an LIP in accordance with rules and regulations
promulgated by the state’s Board of Nursing and orga-
nizational policies, procedures, and/or practice guide-
lines. Removal of long-term implanted ports/reservoirs/
pumps or tunneled intraspinal devices shall be consid-
ered a surgical procedure.
58.3 Medications administered via an intraspinal route
shall be preservative-free.
58.4 A 0.2-micron surfactant-free, particulate-retentive
filter shall be used for intraspinal medication adminis-
tration.
58.5 Alcohol, antiseptics containing alcohol, or acetone
shall not be used for site preparation or for cleansing
the catheter hub due to potential deleterious effects as a
neurotoxin.
58.6 The nurse shall be competent in the care of a
patient with an intraspinal access device.
58.7 Intraspinal access devices and administration sets
shall be identified and labeled as a specialized infusion
administration system and differentiated from other
infusion administration and access systems.

Practice Criteria

A. Intraspinal administration of opioids and adjuvant
medications via the intrathecal, epidural, or ven-
tricular space may be used to control pain with sur-
gical procedures, for patients in labor, and with
cancer and chronic pain conditions when pain con-
trol has not been achieved through less-invasive
routes. Intrathecal baclofen may be used to control
spasticity in children with cerebral palsy and adults
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H. The patient should be carefully monitored for the
first 24 hours after initiating or restarting
intraspinal infusions. High-risk patients such as
the elderly, the very young, the opioid naive, and
those with cardiac and/or respiratory disease
should be monitored in a hospital setting for the
first 24 hours.2 (V)

I. The patient should be assessed for response to ther-
apy at established intervals. Recommendations
include assessing the following hourly for the first
24 hours and then every 4 hours; assessment of
outpatients and patients receiving home care
should occur with every patient encounter:
1. Pain rating using a validated, appropriate pain

scale (eg, 0-10), with regard to patient age and
condition, both at rest and with activity

2. Blood pressure, pulse, respiratory rate, temperature
3. Level of sedation if opioid is being administered
4. Number of bolus doses, if used (eg, patient-

controlled epidural analgesia)
5. Fetal status and response to intraspinal infu-

sion for the patient in labor
6. Presence of any side effects: pruritis, nausea, urinary

retention, orthostatic hypotension, motor block
7. Signs of catheter insertion site infection or epidur-

al abscess such as back pain, tenderness, erythe-
ma, swelling, drainage, fever, malaise, neck stiff-
ness, progressive numbness, or motor block

8. Dressing for intactness and absence of moisture/
leakage

9. Catheter and administration set connections
10. Changes in sensory or motor function that

may indicate an epidural hematoma, including
unexplained back pain, leg pain, bowel or
bladder dysfunction, motor block

11. Oxygen saturation levels via pulse oximeter
and/or carbon dioxide levels, if prescribed

12. Electronic infusion device for history of analgesic
use and correct administration parameters.3,9-11

(V)
J. The potential for catheter tip migration should be

routinely assessed by checking for changes in exter-
nal catheter length. Migration of the catheter may
result in changes including decrease in pain control
(eg, intrathecal migration to epidural space) or
increase in side effects (eg, epidural migration to
intrathecal space).3,6 (V)

K. A dressing should cover the intraspinal access site;
routine dressing changes on short-term epidural and
intrathecal access devices are not recommended due
to risk of dislodgment and infection. Transparent
semipermeable membrane (TSM) dressings are most
often used for tunneled and implanted epidural
devices and are changed every 7 days; after the first
24 hours postplacement of a ventricular reservoir,
the site is generally left open to air.3,7,10 (V)

L. Use of chlorhexidine-impregnated dressings should
be considered for patients with epidural access
devices; use of these dressings is associated with a
significant reduction in epidural exit site/catheter
colonization with microorganisms and with a
trend toward decreased central nervous system
infection.12 (I)

M. After intraspinal access device removal, a sterile
dressing should be applied.10 (V)
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59. INTRAOSSEOUS ACCESS
DEVICES

Standard

59.1 Intraosseous (IO) access and infusion of medica-
tions or fluids via the IO route shall be initiated upon
the order of a licensed independent practitioner (LIP) in
accordance with rules and regulations promulgated by
the state’s Board of Nursing.
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59.2 The use of IO access and infusion shall be estab-
lished in organizational policies, procedures, and/or
practice guidelines.
59.3 The nurse shall be competent in the care of a
patient requiring IO access.

Practice Criteria

A. In situations of adult or pediatric cardiac arrest,
the IO route should be used if vascular access is
not available or cannot be quickly obtained.1-6 (IV)

B. The IO route may be considered for emergent and
nonemergent use in patients with limited or no vas-
cular access and when the patient may be at risk of
increased morbidity or mortality if access is not
obtained. Use of IO infusion is reported in pediatric
anesthesia.7-11 (IV)

C. The site most often used for IO access in both
adults and children is the proximal tibia; other
sites for adults include the proximal humerus,
sternum, distal femur, humeral head, radius, ulna,
pelvis, and clavicle; in children, distal tibia or dis-
tal femur are also used.5-8,12,13 (V)

D. The responsibility of the nurse caring for a
patient requiring intraosseous access includes,
but is not limited to, knowledge of anatomy and
physiology; IO device placement and removal;
care and maintenance practices; potential com-
plications; and patient and caregiver education.13

(V)
E. IO access should be avoided in the following sites:

previously used IO sites or where IO access has
previously been attempted; fractures at or above
the site where previous surgery has been performed
on the bone; presence of infection at the insertion
site; and local vascular compromise. Bone diseases
such as osteogenesis imperfecta, osteopetrosis, and
severe osteoporosis may be a contraindication,
depending on the device.7,8,13,14 (V)

F. Pain management during insertion and infusion
should be considered especially in the conscious
patient. Lidocaine is recommended prior to inser-
tion (subcutaneously at the intended site) and into
the IO space prior to infusion initiation.8-13,15 (V)

G. Proper placement of the IO device is confirmed by
assessment of the needle position and flushing
with 5-10 mL of preservative-free 0.9% sodium
chloride (USP) that should enter by free flow or
infuse without resistance.7,13 (V)

H. The dwell time of the IO device should be limited
to no longer than 24 hours. Assessment should be
made for a replacement vascular access device
(VAD).8 (V)

I. Complications associated with IO access are relative-
ly rare but include extravasation from dislodgment,
iatrogenic fracture, growth plate injury, infection, fat

emboli, compartment syndrome, and osteomyelitis.
Infectious complications were more likely to occur
with prolonged infusion or if bacteremia was present
during the time of insertion.1,6,7,10-13 (V)

J. The IO device should be covered with a sterile
dressing after placement.10,12 (V)
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60. CONTINUOUS SUBCUTANEOUS
INFUSION AND ACCESS
DEVICES

Standard

60.1 Administration of continuous subcutaneous infu-
sion of medications or hydration fluids shall be initiated
upon the order of a licensed independent practitioner
(LIP) in accordance with organizational policies, proce-
dures, and/or practice guidelines.
60.2 The use of continuous subcutaneous infusion
access shall be established in organizational policies,
procedures, and/or practice guidelines.
60.3 The nurse shall be competent in the care of a patient
requiring continuous subcutaneous infusion therapy.
60.4 The nurse shall assess the patient for appropriate-
ness of the subcutaneous route in relation to the pre-
scribed medication or fluid and to the patient’s clinical
condition and presence of adequate subcutaneous tissue.

Practice Criteria

A. Isotonic dextrose or 0.9% sodium chloride fluids
may be administered as a continuous infusion via a
subcutaneous access device (hypodermoclysis) for
treatment of mild to moderate dehydration.1-3 (II)

B. The most common types of medications used in
continuous infusion via a subcutaneous device are
opioids for pain management.4-10 (III)

C. The responsibility of the nurse caring for a patient
requiring continuous subcutaneous infusion ther-
apy includes, but is not limited to, knowledge of
anatomy and physiology; care and maintenance
practices; potential complications; and patient
and caregiver education.11 (V)

D. Site selection for subcutaneous access should include
areas with adequate subcutaneous tissue with intact
skin such as the upper arm, subclavicular chest wall,
abdomen, upper back, and thighs.1,4,8,12-14 (III)

E. A small-gauge (25- to 27-gauge) subcutaneous
infusion device should be used to establish subcu-
taneous access.1,4,8,12-14 (III)

F. Nonmetal subcutaneous access devices are prefer-
able to metal devices; advantages include extend-
ed dwell time and decreased risk for health care
provider needlestick injury.15-18(IV)

G. The subcutaneous infusion access device should be
aspirated to ascertain the absence of blood prior to
medication and fluid administration.8,13 (V)

H. Hyaluronidase may be considered for use in increasing
absorption and dispersion of subcutaneously adminis-
tered medications and/or hydration fluids.1,3,19-21 (III)

I. The optimal subcutaneous infusion rate is
unknown. Medication infusion rates of 3-5 mL per
hour are reported, and hydration infusion rates of

up to 1500 mL over 24 hours are reported. More
than 1 infusion site may be used to accomplish a
larger infusion volume.1,4,8,10,12-14,22 (IV)

J. Medications infused via a subcutaneous access
device should be administered using an electronic
infusion device; syringe pumps are used most often
for subcutaneous immunoglobulin infusions. 8,9,12

(V)
K. Hydration fluids infused via a subcutaneous access

device should be administered via a manual flow-con-
trol device or an electronic infusion device.13,14 (V)

L. The subcutaneous access site used for medication
administration should be rotated every 2-7 days and
as clinically indicated based on the integrity of the
access site.8,11-13,22 (IV)

M.The subcutaneous access site used for hydration flu-
ids should be rotated every 24-48 hours or after 1.5-
2 liters of infused fluid and as clinically indicated.1,3,14

(II)
N. A transparent semipermeable membrane (TSM)

dressing should be applied over the subcutaneous
access site and changed with each subcutaneous site
rotation, and immediately if the integrity of the
dressing is compromised.8,13,23 (V)

O. Subcutaneous sites should be assessed for and
rotated when there is erythema, swelling, leaking,
bruising, burning, or pain.1,8,13 (II)
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or expiration date), and in the home care setting, 
verify appropriate storage/refrigeration (see Standard
20, Compounding of Parenteral Solutions and
Medications).4,5 (V)

F. The nurse should reduce the manipulation of all
the components of the entire infusion system (eg,
administration set junctions, catheter hub) to as
few as needed to deliver the infusion therapy.6 (V)

G. The nurse should administer solutions and medica-
tions prepared and dispensed from the pharmacy or
as commercially prepared solutions and medications
whenever feasible. Medications admixed outside of
the pharmacy, pharmacy-labeled solutions, and med-
ications labeled for emergent use should be adminis-
tered within 1 hour of preparation. Multidose vial use
should be avoided. Filter needles or filter straws
should be used when withdrawing medications from
glass ampoules.4,7-12 (IV)

H. The nurse should trace the administration set from
the patient to the point of origin before making
connections and on admission or transfer of a
patient to a new setting.12,13 (V)

I. The nurse should advocate for the use of engineer-
ing controls, protocols, and technology that is
intended and has been shown to reduce medica-
tion errors including, but not limited to, electron-
ic order entry, smart pumps with drug libraries,
bar coding, procedures for distraction-free med-
ication administration, establishment of protocols
for high-risk intravenous drugs, and standardized
drug concentrations or standard order sets.14-18

(IV)
J. The nurse should exercise particular care when

administering solutions and medications to pedi-
atric and neonatal patients, as medication errors are
significantly higher in incidence for these patients.
The use of standardized drug concentrations is
strongly recommended for this population.2,15 (IV)

K. The nurse should be accountable for evaluating
and monitoring the effectiveness of prescribed ther-
apy; documenting patient response, adverse events,
and interventions; communicating the results of
laboratory tests; and achieving effective delivery of
the prescribed therapy.2,14 (V)

61. PARENTERAL MEDICATION
AND SOLUTION 
ADMINISTRATION

Standard

61.1 The administration of parenteral medications and
solutions shall be initiated upon the order of a licensed
independent practitioner (LIP) in accordance with the
rules and regulations promulgated by the state’s Board of
Nursing, and organizational policies, procedures, and/or
practice guidelines.
61.2 The nurse shall be competent in the administration
of parenteral medications and solutions.
61.3 Prior to the initiation of therapy, a Keep Vein Open
(KVO) order shall contain a specific infusion rate.

Practice Criteria

A. The nurse should review the order for appropriate-
ness of prescribed therapy for the patient’s age and
condition, access device, dose, rate and route of
administration, and follow the rights of medication
administration.1,2 (V)

B. The nurse should aspirate for a positive blood
return from the vascular access device (VAD) to
confirm device patency prior to administration of
parenteral medications and solutions.3 (V)

C. A list of approved parenteral medications and solu-
tions for each type of administration method and
route (eg, continuous, intermittent, or push/direct
injection; intravenous, intra-arterial, subcutaneous,
hypodermoclysis, intraspinal, intraosseous, intrathe-
cal) should be established in organizational poli-
cies, procedures, and/or practice guidelines.1 (V)

D. The nurse administering parenteral medications
and solutions should have knowledge of indica-
tions for therapy, side effects, potential adverse
reactions, and appropriate interventions.1 (V)

E. The nurse should inspect solutions and medications
for appropriate labeling, integrity (no leakage/discol-
oration/open packaging), accuracy (right drug or
solution and right dose), sterility (within beyond-use

Infusion Therapies

The Art and Science of Infusion NursingThe Art and Science of Infusion Nursing

NAN200143.qxd  12/24/10  9:55 PM  Page 86



L. Documentation of administration of intravenous
solutions and medication should include date; drug
name/concentration; time administered/started; time
discontinued/stopped; route of administration; VAD
used; presence of blood return; patient’s response
and tolerance, including any signs and symptoms of
adverse reaction; patient/caregiver instructions
postadministration; and name and title of the nurse
administering the medication.1,19-21 (V)

M. Discontinuation of therapy may occur when the
nursing assessment determines that intervention is
necessary (eg, in the event of an adverse reaction,
complication such as phlebitis or infiltration, sus-
pected VAD malposition, or loss of VAD patency);
the LIP should be notified of the assessment and
intervention immediately.21 (V)

N. Discontinuation of therapy, including amount
infused, time, date, condition of the site, integrity
of the catheter if removed, and reason for discon-
tinuation, should be documented in the patient’s
permanent medical record.19,20 (V)

O. The nurse should provide instruction to the patient
and caregiver about observations and care of the
infusion and catheter site and potential postinfu-
sion complications, such as postinfusion phlebitis
or infiltration, and document such instructions in
the patient’s permanent medical record.19,20 (V)

REFERENCES

1. Turner M, Hankins J. Pharmacology In: Alexander M, Corrigan A, Gorski
L, Hankins J, Perucca R, eds. Infusion Nursing: An Evidence-Based
Approach. 3rd ed. St Louis, MO: Saunders/Elsevier; 2010:263-298.

2. The Joint Commission. Sentinel Event Alert: Preventing Pediatric
Medication Errors. April 11, 2008, Issue 39. http//www.jointcom-
mission.org/SentinelEvents/SentinelEventAlert/sea_39.htm.
Accessed March 26, 2010.

3. Gorski L, Perucca R, Hunter M. Central venous access devices:
care, maintenance, and potential complications. In: Alexander M,
Corrigan A, Gorski L, Hankins J, Perucca R, eds. Infusion
Nursing: An Evidence-Based Approach. 3rd ed. St Louis, MO:
Saunders/Elsevier; 2010:495-513.

4. US Pharmacopeia. Pharmaceutical compounding-sterile prepara-
tions (General Chapter !797"). In: The US Pharmacopeia, 27th
rev., and the national formulary, 22nd ed. Rockville, MD: The US
Pharmacopeial Convention, 2004:2350-2370.

5. Institute for Safe Medication Practices. Principles for Designing a
Medication Label for Injectable Syringes for Patient-Specific,
Inpatient Use. http//www.ismp.org. Accessed March 26, 2010.

6. McGoldrick M. Infection prevention and control. In: Alexander
M, Corrigan A, Gorski L, Hankins J, Perucca R, eds. Infusion
Nursing: An Evidence-Based Approach. 3rd ed. St Louis, MO:
Saunders/Elsevier; 2010:204-228.

7. The US Pharmacopeia (USP). Revised General Chapter !797" phar-
maceutical compounding: Sterile preparations. USP 31-NF 26. The
Pharmacists’ Pharmacopeia. 2nd ed. Rockville, MD: 2008;(suppl).

8. Paparella S. Risks associated with the use of multidose vials. J
Emerg Nurs. 2006;32:428-430.

9. Stein HG. Glass ampules and filter needles: an example of imple-
menting the sixth “R” in medication administration. Medsurg
Nurs. 2006;15:290-294.

10. Aronson JK. Medication errors: what they are, how they happen,
and how to avoid them. Q J Med. 2009;102:513-521.

11. Institute for Safe Medication Practices. Errors with Injectable
Medications: Unlabeled Syringes are Surprisingly Common. 2007.
http//www.ismp.org. Accessed March 26, 2010.

12. Institute for Safe Medication Practices. Principles of Designing a
Medication Label for Intravenous Piggyback Medication for
Patient Specific, Inpatient Use. www.ismp.org. Accessed March
16, 2010.

13. American Nurses Association [position statement]. Safety issues
related to tubing and catheter misconnections. http://www.nursing
world.org/NursingPractice. Published 2007. Accessed March 23,
2010.

14. Institute for Safe Medication Practices. ISMP’s List of High-Alert
Medications, 2000. http//www.ismp.org. Accessed March 26, 2010.

15. Hilmas E, Sowan A, Gaffoor M, Viady V. Implementation and
evaluation of a comprehensive system to deliver pediatric continu-
ous infusion medications with standardized concentrations. Am J
Health-Syst Pharm. 2010;67:58-69.

16. Institute for Safe Medication Practices. Nurses’ rights regarding safe
medication administration. Nurse Advise-ERR. http//www.ismp.
org. Published July 2007. Accessed March 26, 2010.

17. Institute for Safe Medication Practices. A Call to Action: Eliminate
Handwritten Prescriptions within 3 Years. 2000. http//www.ismp.org.
Accessed March 26, 2010.

18. Institute for Safe Medication Practices. ISMP’s Guidelines for
Standard Order Sets. http//www.ismp.org. Accessed March 26,
2010.

19. Smelzer SC, Bare BG, Hinkle JL, Cheever, KH. Brunner &
Suddarth’s Textbook of Medical-Surgical Nursing. 12th ed.
Philadelphia, PA: Lippincott Williams & Wilkins; 2010.

20. Perucca R. Peripheral venous access devices. In: Alexander M,
Corrigan A, Gorski L, Hankins J, Perucca R, eds. Infusion
Nursing: An Evidence-Based Approach. 3rd ed. St Louis, MO:
Saunders/Elsevier; 2010:456-479.

21. Ahlqvist M, Berglund B, Wiren M, Klang B, Johansson E.
Accuracy in documentation: a study of peripheral venous catheters.
J Clin Nurs. 2009;18:1945-1952.

62. ANTINEOPLASTIC THERAPY

Standard

62.1 The administration of antineoplastic agents shall be
initiated upon the orders of a licensed independent prac-
titioner (LIP) in accordance with the rules and regulations
promulgated by the state’s Board of Nursing and organi-
zational policies, procedures, and/or practice guidelines.
62.2 The nurse administering antineoplastic agents shall
be competent and have knowledge of and protocols for
prescribed therapies.
62.3 The nurse shall administer antineoplastic agents delin-
eated by written orders only, including new orders or
changes to existing orders. Verbal orders are acceptable only
if antineoplastic agents are to be placed on hold or stopped.
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62.4 Clinical management of potential adverse events,
including treatment and management of anaphylactic and
anaphylactoid reactions, shall be addressed in organiza-
tional policies, procedures, and/or practice guidelines.

Practice Criteria

A. The patient and caregiver should be informed of all
aspects of antineoplastic therapy, including physi-
cal and psychological effects, side and adverse
effects, risks, and benefits.1-5 (V)

B. Prior to administration of antineoplastic agents, lab-
oratory data should be reviewed and the patient
assessed in collaboration with the health care team.1-5

(V)
C. Validation by 2 registered nurses prior to administra-

tion of antineoplastic agents should include body sur-
face area (BSA) and weight if applicable, medication,
dose, concentration, rate, route of infusion, and con-
firmation of the calculation for dosing to reduce the
risk of adverse outcomes and medication errors.5-12 (V)

D. The nurse should participate in monitoring any cumu-
lative chemotherapy dose to ensure that the drug is
discontinued if the maximum lifetime dose is
reached.1-5 (V)

E. The nurse should use electronic infusion devices
(EIDs) for specific types of antineoplastic adminis-
tration and for all continuous administrations.13 (V)

F. When administering a vesicant medication:
1. A low-pressure flow-control infusion device

should be the instrument of choice.
2. Prior to administration, positive blood return

should be confirmed and documented.
3. A new access site should be initiated prior to

any peripheral vesicant administration and doc-
umented.

4. Peripheral access devices should not be used for
the continuous infusion of vesicants (see Standard
48, Infiltration and Extravasation).3,13 (V)

G. Scalp veins should not be used for administration of
vesicant therapy in the neonate and pediatric patient.3
(V)

H. Drug administration sets should be attached and
primed prior to the addition of the antineoplastic
agent within the biological safety cabinet (BSC). This
eliminates the need to prime the set in a less well-con-
trolled environment and ensures that any fluid that
escapes during priming contains no drug. If priming
must occur at the site of administration, the adminis-
tration set should be primed with non–drug-contain-
ing fluid.13,14 (V)

I. Nurses planning for a family or who are pregnant
should be advised of the potential risks associated
with handling antineoplastic agents and should be
given the opportunity to refrain from preparing or
administering these agents.5,14,15 (V)

J. Safe handling of antineoplastic agents should
include access to personal protective equipment,
material safety data sheets (MSDS), spill kits, con-
tainment bags, and disposal containers in all areas
where hazardous drugs are handled.1,2,13-16 (V)
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63. BIOLOGIC THERAPY

Standard

63.1. The administration of biologic medication(s) shall
be initiated upon the order of a licensed independent
practitioner (LIP) in accordance with the rules and regu-
lations promulgated by the state’s Board of Nursing, and
organizational policies, procedures, and/or practice
guidelines.
63.2 The nurse administering biologic medications shall
be competent and have knowledge of and protocols for
prescribed therapies. This knowledge shall include, but
not be limited to, appropriate drug dose, volume, concen-
tration, adverse and expected reactions, and rate and
route of delivery with regard to the patient’s condition
and vascular access.
63.3 Clinical management of potential adverse events,
including treatment and management of anaphylactic and
anaphylactoid reactions, shall be addressed in organiza-
tional policies, procedures, and/or practice guidelines.

Practice Criteria

A. The patient and caregiver should be informed of all
aspects of biologic therapy, including physical and
psychological effects, side and adverse effects, and
management of adverse events, such as infusion reac-
tions, risks, and benefits.1-4 (V)

B. Prior to administration of biologic medications, 
laboratory data should be reviewed and the patient
assessed for appropriateness of the prescribed 
therapy.1-7 (V)

C. The nurse should be prepared to manage acute
infusion-related hypersensitivity reactions.1,3-9 (V)

D. The nurse should consider using an electronic infu-
sion device for the administration of biologic med-
ications to ensure the correct rate of infusion dur-
ing initial and subsequent infusions.1,3 (V)

E. The nurse handling and administering biologic med-
ications should strictly adhere to safe handling pro-
tocols and USP Chapter !797" protocols.1,6,10 (V)

F. For self-administration of a subcutaneous biologic
infusion, the patient should be educated in drug
preparation, subcutaneous injection administra-
tion, the importance of site rotation, what to do
with missed doses, and what to monitor or report
during or after the injection (see Standard 60,
Continuous Subcutaneous Infusion and Access
Devices).1 (V)

G. The nurse should educate the patient and caregiver
on the pharmacologic and nonpharmacologic
management of delayed infusion reactions.1 (V)
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64. PATIENT-CONTROLLED 
ANALGESIA

Standard

64.1 The administration of patient-controlled analgesia
(PCA) shall be initiated upon the order of a licensed inde-
pendent practitioner (LIP) in accordance with the state’s
Nurse Practice Act, rules and regulations promulgated by
the state’s Board of Nursing, and organizational policies,
procedures, and/or practice guidelines.
64.2 The nurse shall be competent in the care of patients
receiving PCA. The nurse shall have knowledge of the
appropriate drugs used with PCA, including pharmaco-
kinetics and equianalgesic dosing, contraindications, side
effects and their management, appropriate administra-
tion modalities, and anticipated outcomes.
64.3 The patient and caregiver shall be educated in the
use of PCA. The patient’s and caregiver’s comprehension
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and ability to comply with procedures shall be evaluated
and documented prior to, and on initiation of therapy.
64.4 The use of infusion devices for PCA shall adhere to
manufacturers’ directions for use. Dose-error reduction
infusion systems shall be considered when available.

Practice Criteria

A. The nurse should assess the patient for the appropriate-
ness of PCA therapy and the patient’s comprehension of,
and ability to participate in, the intended therapy.1-8 (I)

B. If the patient is unable to actively participate in
PCA, the nurse should assess the patient for appro-
priateness of using Authorized Agent Controlled
Analgesia (AACA).9-11 (IV)

C. The nurse should advocate for the use of standard-
ized medication concentrations and standardized or
preprinted order sets for PCA and AACA.1,8,11-16 (IV)

D. Patient risk factors should be identified and appro-
priate monitoring implemented to prevent respirato-
ry depression and other adverse events. Risk factors
include, but are not limited to, elderly patients, mor-
bid obesity, obstructive sleep apnea, chronic
obstructive pulmonary disease, renal insufficiency,
and continuous background infusions for patients
with obstructive sleep apnea. The use of pulse
oximetry and/or capnography should be considered
when monitoring for respiratory depression.1,7,16-26

(IV)
E. A double check by another clinician using indepen-

dent verification should be considered prior to initi-
ation of the PCA, and when the syringe, solution
container, drug, or rate is changed. Special attention
should be given to drug, concentration, dose, and
rate of infusion according to the order and as pro-
grammed into the electronic infusion device (EID),
in order to reduce the risk of adverse outcomes and
medication errors.6,7 (V)

F. Patient and caregiver education should be appro-
priate to duration of therapy and care setting and
should include the purpose of PCA therapy, oper-
ating instructions for the EID, expected outcomes,
precautions, potential side effects, and contact
information for support services.7,8,27,28 (IV)

G. Nursing interventions should include evaluating
the effectiveness of PCA therapy using valid and
reliable monitoring and assessment methods or
scales and documentation tools:
1. Regular assessment and reassessment of patient

self-report of pain using a consistent pain
assessment scale appropriate to the patient

2. Monitoring for potential adverse effects includ-
ing, but not limited to, sedation and respiratory
depression

3. Regular evaluation of PCA injections and attempts
4. Considering the need for change in treatment

methods as necessary.8,10,19,29-32 (V)

H. The nurse should participate in selection and evalua-
tion of PCA EIDs to promote patient safety, which
may include dose-error reduction systems and bar-
coding technology.19,29,33 (V)
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receiving patient-controlled analgesia by proxy or patient-con-
trolled analgesia after surgery. Anesth Analg. 2008;107:70-75.

33. Institute for Safe Medication Practices. Proceedings from the
ISMP summit on the use of smart infusion pumps: guidelines for
safe implementation and use. http://www.ismp.org/Tools/
guidelines/smartpumps/comments/printerVersion.pdf. Published 2009.
Accessed March 30, 2010.

65. PARENTERAL NUTRITION

Standard

65.1 The administration of parenteral nutrition shall 
be initiated upon the order of a licensed independent
practitioner (LIP) in accordance with the rules and regu-
lations promulgated by the state’s Board of Nursing, and
organizational policies, procedures, and/or practice
guidelines.
65.2 The nurse shall be competent in the administration
and monitoring of patients receiving parenteral nutrition.
65.3 Non–fat-emulsion-containing parenteral nutrition
solutions shall be filtered using a 0.2-micron filter, and
fat-emulsion-containing parenteral nutrition solutions
shall be filtered using a 1.2-micron filter.
65.4 Parenteral nutrition containing dextrose and amino
acids alone or with fat emulsion added as a 3-in-1 formu-
lation shall have a hang time not to exceed 24 hours. Fat
emulsions alone shall have a hang time not to exceed 12
hours.
65.5 Parenteral nutrition shall be administered using an
electronic infusion device (EID) with anti–free-flow control.
65.6 Parenteral nutrition solutions shall be prepared,
labeled, and managed according to pharmacy law and
regulations.
65.7 The nurse shall not add medications to the par-
enteral nutrition solution once it is actively infusing.

Practice Criteria

A. The nurse should collaborate with the patient or
caregiver and other members of the health care
team on the development and implementation of
the nutrition plan of care. The nurse should rec-
ommend that the enteral route of feeding be used
when feasible, especially in the critically ill adult
or child.1-5 (II)

B. Parenteral nutrition solutions containing final con-
centrations exceeding 10% dextrose should be
administered through a central vascular access
device (CVAD) with the tip located in the central
�����������������������
�����������������������	
�
�������������������������.2,5,6 (III)

C. Parenteral nutrition solutions with a final concen-
tration of 10% dextrose or lower administered via
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a short peripheral or midline catheter should be
reserved for situations in which a CVAD is not
currently feasible and delay of feeding would be
detrimental to the patient. The solution’s osmolar-
ity should not exceed 600 mOsm. Clinical trials
demonstrate that peripheral parenteral nutrition
causes phlebitis. The literature also shows that the
frequency and severity of phlebitis can be mitigat-
ed by the addition of heparin and steroids to the
parenteral nutrition, coadministration with fat
emulsion, cyclical infusion, keeping the osmolari-
ty of the parenteral nutrition solution less than
600 mOsm, frequent catheter site changes (every
24-48 hours), and limiting the duration of periph-
eral parenteral nutrition use. The risk/benefit deci-
sion to use peripheral parenteral nutrition should
include as many phlebitis-mitigating techniques as
possible. The most conservative approach of a
maximum of 600 mOsm final concentration is rec-
ommended for peripheral parenteral nutrition as
that recommendation appears to be the limit of
tolerance not requiring mitigation for most
patients.2,5,7-11 (V)

D. The nursing assessment of patients who are receiv-
ing long-term parenteral nutrition should include
both physiological and psychological aspects of
response to therapy.2,12 (IV)

E. Parenteral nutrition solutions should be removed
from the refrigerator 30 minutes to 1 hour prior
to infusion.2,13 (V)

F. Parenteral nutrition solutions should be com-
pounded in the pharmacy using sterile technique
under a horizontal laminar flow hood in compli-
ance with pharmacy rules and regulations.2,14,15

(Regulatory)
G. Medications added to parenteral nutrition solu-

tions prior to administration of the solution should
be assessed for compatibility in compliance with
pharmacy rules and regulations.2,14,15 (Regulatory)

H. Medications added to parenteral nutrition solu-
tions should be documented on the label affixed to
the infusate container in compliance with pharma-
cy rules and regulations.2,14,15 (V)

I. The nurse’s monitoring of the patient receiving
parenteral nutrition should include, but not be
limited to, body weight; fluid and electrolyte bal-
ance; metabolic tolerance, especially glucose con-
trol; organ function; nutrition therapy-related
complications; functional performance; and psy-
chological responses. The nurse should educate
the home patient or caregiver about signs and
symptoms of metabolic intolerance, infection,
and access device complications to report to the
health care team.1-5,16 (V)

J. Documentation in the patient’s permanent medical
record should include, but not be limited to, type of

access device, parenteral nutrition formulation,
additives, volume, rate, patient assessment, and
response to therapy.1 (V)
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66. TRANSFUSION THERAPY

Standard

66.1 The administration of transfusion therapy shall be
initiated upon the order of a licensed independent practi-
tioner (LIP) in accordance with the rules and regulations
promulgated by the state’s Board of Nursing, state regu-
lations, AABB standards, and organizational policies,
procedures, and/or practice guidelines.
66.2 The nurse shall be competent in transfusion admin-
istration, identification of transfusion reactions, and/or
complications associated with transfusion therapy and
implementation of appropriate interventions.
66.3 Validation of correct patient and blood product
shall be simultaneously performed at the bedside by 2
qualified clinicians prior to administration.
66.4 Blood and blood components shall be filtered using an
in-line or add-on filter appropriate to the prescribed therapy.

Practice Criteria

A. The nurse administering transfusion therapy should
have knowledge and understanding of immunohema-
tology; blood grouping; blood and its components;
administration equipment, including vascular access
devices (VADs) and filters; techniques appropriate for
each component; transfusion reactions and nursing
interventions; and associated risks of transfusion
therapy.1-5 (V)

B. The nurse should administer blood components
using an in-line or add-on filter that is appropriate
for the prescribed component. Standard, microag-
gregate, and leukocyte-depleting blood filters are
designed with different filtering capability (20-260
microns). The filter should not be used beyond 4
hours. The nurse should follow the manufacturer’s
directions for use of the selected filter (see Standard
28, Filters).1,4,6,7 (V)

C. The transfusion administration set and filter should
be changed after the completion of each unit or
every 4 hours. If more than 1 unit can be infused in
4 hours, the transfusion set can be used for a 4-hour
period (see Standard 43, Administration Set
Change).1,4,6,8 (IV)

D. Single units of blood should be administered and
completed within a 4-hour time period. Platelets
should be administered over 30 minutes to 4
hours.1,4,6,8-11 (V)

E. The nurse should initiate the administration of
blood or blood components within 30 minutes
from the time of its release from transfusion ser-
vices or blood bank or its removal from a con-
trolled environment.1,4,11 (V)

F. Blood or blood components should be adminis-
tered only with 0.9% sodium chloride. No other

solutions or medications should be added to blood
or blood component products.1,4,6,11 (V)

G. Prior to transfusion therapy, the nurse should per-
form a patient assessment to identify and verify
current status and appropriateness of the indwelling
VAD, and/or select and initiate a peripheral VAD,
and/or collaborate with the health care team for
placement of a central vascular access device
(CVAD).1,4,6 (V)

H. Blood or blood components may be transfused via a
14- to 24-gauge short peripheral catheter. Transfusion
for neonate or pediatric patient populations is usual-
ly given using a 22- to 24-gauge peripheral
VAD.4,6,8,10,12 (IV)

I. Blood or blood components may be transfused 
via a CVAD as small as 1.9 French. Umbilical
venous catheters or small saphenous vein catheters
are commonly used in infants and/or pediatric
patients. The clinician should be aware that
catheter length will decrease the rate of infusion.
(IV) 4,8,10,12-17

J. Electronic infusion devices (EIDs) can be used to
deliver blood or blood components without signif-
icant risk of hemolysis of red blood cells. However,
the EID should be analyzed to evaluate the safety
and rate of hemolysis. The nurse should follow the
manufacturer’s directions for use of EIDs for blood
and blood component administration.4,8,18,19 (IV)

K. Blood warmers should be used for large-volume or
rapid transfusions, exchange transfusions, patients
with clinically significant conditions, and the
neonate/pediatric population. Microwaves, hot
water or another heat source, or devices not specifi-
cally designated and approved by the US Food and
Drug Administration for warming blood should not
be used (see Standard 30, Blood and Fluid
Warmers).1,4,8,11,19,20 (V)

L. The nurse should be aware that external compres-
sion devices, if used, should be equipped with a
pressure gauge, totally encase the blood bag, and
apply uniform pressure against all parts of the
blood container. A blood pressure cuff should not
be used as it is unable to apply uniform pressure.4,9

(V)
M.The nurse should check the blood bag for any signs of

contamination (ie, clumping, gas bubbles) and return
it to the blood bank if any contamination is observed
or if any questions are raised about the blood 
component. 4,11 (V)

N. The nurse should have an appropriate level of
knowledge and skill in identification, detection, and
management of adverse transfusion events. Adverse
events can be classified into immunologic and non-
immunologic categories (ie, transfusion-related acute
lung injury [TRALI] and iron overload).1,3,5,6,14,21-32

(V)
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O. In the event of an adverse reaction, the transfusion
should be stopped, the LIP and blood bank noti-
fied, and interventions implemented.1,5,21,23,33 (V)

P. The nurse should monitor and assess the patient
for 1 hour after the transfusion for signs and symp-
toms of delayed transfusion reaction. Educate the
patient and caregiver about signs and symptoms of
delayed transfusion reactions.4 (V)

Q. The nurse should be aware that for the administra-
tion of transfusion therapy in the alternative care
setting, a well-planned program with safety features
is required, in addition to trained and competent
staff in the administration of blood components
and patient monitoring; the ability to appropriate-
ly dispose of medical waste; immediate access to
the LIP by phone; another competent adult present
and available to assist with patient identification
and calling for medical assistance if needed; docu-
mentation showing no identified adverse events
during previous transfusions; ability to transport
blood product in cooling containers verified for
correct temperature; and a well-designed patient
and caregiver education process.4,34,35 (V)

R. Misidentification of the patient is one of the most
important factors in transfusion errors. Barcoding
systems have been found to improve compliance and
decrease errors during the transfusion process.36-38 (V)
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67. MODERATE SEDATION/
ANALGESIA USING 
INTRAVENOUS INFUSION

Standard

67.1 The administration of moderate sedation/analgesia
using intravenous (IV) infusion shall be initiated upon the
order of a licensed independent practitioner (LIP) in
accordance with the rules and regulations promulgated
by the state’s Board of Nursing, state and federal regula-
tions, standards for sedation by nonanesthesiologists,
and organizational policies, procedures, and/or practice
guidelines.
67.2 Moderate sedation/analgesia using IV infusion shall
be provided only in a setting with appropriate equipment
for administering therapy, monitoring the patient, and
managing complications.
67.3 The nurse shall be competent in the administration
of moderate sedation/analgesia using IV infusion and in
airway management and resuscitation.
67.4 An emergency cart and reversal agents shall be
immediately accessible, and personnel shall be available
with expertise in airway management, emergency intuba-
tions, cardiopulmonary life support, and management of
potential complications.

Practice Criteria

A. The nurse should be knowledgeable about medica-
tions and reversal agents for moderate sedation/
analgesia, as well as competent in airway manage-
ment and resuscitation through age-appropriate
cardiac life support validation.1-5 (V)

B. Vascular access should be initiated, if not already
available, and maintained throughout the proce-
dure and recovery period.1,5,6 (V)

C. The patient receiving moderate sedation/analgesia by
IV infusion should be continuously monitored
throughout the procedure by a nurse, and one who
is other than the person performing the proce-
dure.1,2,4,5 (V)

D. The nurse should provide patient and caregiver
education prior to, and reinforcement after the pro-
cedure, about the sedation/analgesia infusion; pro-
cedure; information about any restrictions related
to eating or driving; signs and symptoms of compli-
cations related to the infusion site and the proce-
dure; emergency instructions; and contact phone
number.7-12 (V)

E. The moderate sedation/analgesia infusion and
procedure should be documented in the patient’s
permanent medical record including, but not lim-
ited to, patient identification and verification;
patient and caregiver education; informed con-
sent; assessments; interventions; patient responses;
and, if needed, complications and interventions.5,8

(V)
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68. ADMINISTRATION OF 
PARENTERAL 
INVESTIGATIONAL DRUGS

Standard

68.1 The administration of parenteral investigational
drugs shall be initiated upon the order of a licensed inde-
pendent practitioner (LIP) in accordance with the rules and
regulations promulgated by the state’s Board of Nursing,
and organizational policies, procedures, and/or practice
guidelines.
68.2 The nurse administering parenteral investigational
drugs shall be competent and have knowledge of and proto-
cols for prescribed therapies. This knowledge shall include,
but not be limited to, appropriate drug dose, volume, concen-
tration, adverse and expected reactions, and rate of delivery
with regard to the patient’s condition and vascular access.
68.3 Informed consent of the patient or legally autho-
rized representative shall be confirmed prior to the
administration of these agents and shall be documented
in the patient’s permanent medical record.

Practice Criteria

A. The nurse administering parenteral investigation-
al drugs should have available information
including, but not limited to, drug information
for all study medications, including formulation;
drug stability; storage requirements; administra-
tion information; pharmacologic indications;
actions; side effects; route and rate of delivery;
dosage and dilution; known toxicities; and poten-
tial complications and interventions.1-8 (V)

B. Documentation of the informed consent process
prior to the administration of parenteral investiga-
tional drugs should include, but not be limited to,
patient identification and verification; education;
informed consent; assessment; adverse reactions
and interventions; anticipated patient response to
therapy; and monitoring.1-8 (V)

C. The nurse shall ensure that all aspects of risk
evaluation and mitigation strategy (REMS) relat-
ed to the investigational drug are followed. This
may include, but not be limited to, special label-
ing requirements, medication guides, communi-
cations planning, elements to ensure safe use, and
implementation system.1-3,8 (V)

D. The nurse administering the parenteral investiga-
tional drug should be aware of potential adverse
events and report any adverse event to the sponsor
investigator (see Standard 15, Unusual Occurrence
and Sentinel Event Reporting).1,8 (V)

REFERENCES

1. American Society of Health-System Pharmacists. Guidelines on clini-
cal drug research. http://www.ashp.org/DocLibrary/BestPractices/
ASHPGuidelinesClinicalDrugResearch.aspx Accessed August 27,
2009.

2. US Food and Drug Administration. Use of investigational products
when subjects enter a second institution: FDA/office of science
coordination and communication. http://www.fda.gov/Science
Research/SpecialTopics/RunningClinicalTrials/GuidancesInformation
SheetsandNotices/ucm113709.htm. Updated April 30, 2009. Accessed
March 10, 2010.

3. US Food and Drug Administration. Guidance for institutional
review boards and clinical investigators. http://www.fda.gov/
downloads/ScienceResearch/SpecialTopics/RunningClinicalTrials/
GuidancesInformationSheetsandNotices/UCM118085.pdf.
Published January 2006. Accessed March 10, 2010.

4. Moore, SW. An overview of drug development in the United States
and current challenges. South Med J. 2003;96(12):1244-1255.

5. Oncology Nursing Society. Chemotherapy and Biotherapy: Guidelines
and Recommendations for Practice. Pittsburgh, PA: ONS; 2001.

6. US Department of Labor. Occupational Safety and Health
Administration. OSHA Technical Manual. http://www.osha.gov/
dts/osta/otm/otm_vi/otm_vi_2.html#1. Accessed February 27, 2010.

7. Devine S, Dagher RN, Weiss KD, Santana VM. Good clinical prac-
tice and the conduct of clinical studies in pediatric oncology. Pediatr
Clin North Am. 2008;55(1):187-209, xi-xii.

8. US Food and Drug Administration Approved risk evaluation and
mitigation strategies (REMS). http://www.fda.gov/Drugs/DrugSafety/
PostmarketDrugSafetyInformationforPatientsandProviders/ucm
111350.htm. Accessed April 5, 2010.

NAN200143.qxd  12/24/10  9:55 PM  Page 96


