AHRQ WebM&M: Case & Commentary Print View Page 1 of 5

Web M & M f=h Print Close Window

morbidity & mortality rounds on the web

Cases & Commentaries >
December 2012

Preventing PICC Complications: Whose Line Is It?
Commentary by Nancy Moureau, BSN, RN, CRNI, CPUI, VA-BC

The Case

A 55-year-old woman with myasthenia gravis, hypertension, and hypothyroidism presented to the
emergency department with 1 week of progressive left arm swelling, neck pain, and fevers. For the past
year, the patient was receiving treatment for myasthenia gravis with intravenous immunoglobulin
(IVIG) through a peripherally inserted central catheter (PICC). On admission, she was found to have
extensive catheter-related thrombosis in the subclavian, axillary, and internal jugular veins. Her blood
cultures subsequently grew staphylococcus aureus and she was diagnosed with endocarditis and
osteomyelitis of her cervical spine. Her hospital course was complicated by sepsis, acute respiratory
distress syndrome (ARDS), and multiorgan failure. The patient ultimately died during the
hospitalization.

The hospital's quality committee reviewed the case. They noted that the patient had a PICC line placed
at one facility but was receiving IVIG infusions at a different hospital closer to home. Questions were
raised about who had responsibility for the line, whether it should have been replaced periodically to
reduce infection risk, and what other strategies might have prevented this outcome.

The Commentary

by Nancy Moureau, BSN, RN, CRNI, CPUI, VA-BC

More than 2.5 million peripherally inserted central catheters (PICCs) (Figure) are placed in acute care
facilities in the United States, and 5 million internationally, per year.(1,2) This rapid growth in PICC
utilization has been fueled by ease of bedside placement and better technology, such as ultrasound and
tip navigation. These techniques increase placement success, obviate the need for fluoroscopic
guidance, and can be done safely at the bedside. Hospital-based PICC teams and individual PICC
specialty services can increase the appropriate use of PICCs and reduce the time to placement.
According to the Centers for Disease Control and Prevention (CDC), "specialized 'IV teams' have shown
unequivocal effectiveness in reducing the incidence of CRBSI [catheter-related bloodstream infections],
associated complications, and costs."(3) With the increased use of PICCs, clinicians and their patients
now require a greater understanding of PICC-specific complications, especially where PICC teams may
not exist. The case presented illustrates both the ability of PICCs to provide advanced therapies outside
the hospital setting and the vigilance required in caring for the PICC itself to minimize the risk of
complications.

PICC Placement and Management
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In patients who require intravenous access, appropriate indications for PICCs include: (i) when there is
difficulty maintaining peripheral access; (ii) for intravenous treatment longer than 5 days; (iii) for any
infusions known to damage the intima of the vein such as irritants, vesicants, and chemotherapeutic
agents; (iv) for infusions of total parenteral nutrition or other hyperosmolar solutions; (v) for patients
with coagulopathies, respiratory issues, a tracheostomy, on mechanical ventilation, or other conditions
of the chest or neck that increase risk of complications with use of other central venous catheter (CVC)
access; and (vi) for patients needing prolonged outpatient treatment.

Once the PICC is placed, a plan should be initiated to provide for daily site assessment, routine flushing,
sterile dressing changes, and medication administration. The patient in this particular case had varied
services involved, from multiple organizations. The first hospital provided initial placement; the second
hospital administered medications and likely, sterile dressing changes; and the patient probably
received home management instructions for daily self-care. The primary responsibility for the PICC lies
with the hospital/facility providing the regular treatment, which was the second hospital in this
example. The hospital providing regular treatment services should perform functions of aseptic access,
evaluation of the insertion site and device function, and daily assessment for complications and line
necessity. Because the optimal time for a PICC to remain in place (dwell-time) is unknown and the CDC
does not recommend catheter exchange for the purpose of infection prevention, maintaining a PICC for
months or years is within the standard of practice.

PICC Complications and Prevention Strategies

Infection and thrombosis are the two most serious complications associated with PICCs or any other
CVC. Because thrombosis can lead to infection, early identification and treatment of thrombosis reduces
this risk.(4-6) Educating providers and patients about the signs and symptoms of thrombosis and
infection is necessary to hasten identification and treatment, avoiding more significant morbidity.

Infection rates with PICCs are similar to or less than nontunneled CVCs.(7,8) Compliance with safe
practices helps to promote a higher quality of patient care.(9) Groups such as the Institute for
Healthcare Improvement (IHI) in conjunction with the CDC emphasize the use of maximum sterile
barriers for all CVC insertions. Based on the landmark Keystone study (10) that took place within
intensive care units in Michigan, five areas of practice (the "central line bundle") were stressed for CVC
placement. The five bundle practices are (i) hand hygiene prior to the procedure; (ii) site selection for
reduced insertion and infection risk; (iii) chlorhexidine skin disinfection prior to insertion; (iv) use of
maximum sterile barriers throughout; and (v) daily evaluation for catheter necessity with prompt
removal.(10) In a recent report of a patient safety project by the Agency for Healthcare Research and
Quality (AHRQ), infections were reduced by 40% with application of the bundle through a
comprehensive unit-based safety program (CUSP) customized for each institution.(11) Adoption of the
bundle has led to remarkable reductions in CVC-related complications, both in Michigan and now
nationally.

Current hospital-based education for physicians and nurses focuses on infection prevention, particularly
the necessity of aseptic technique specific to intravenous insertion and care. Hand hygiene is stressed
along with the need to thoroughly disinfect each access point prior to infusion through the intravenous
tubing and vein. In the present case, the patient required intravenous immunoglobulin (IVIG) to treat
her underlying neurologic condition. As an immunocompromised patient, she was at greater risk for
infection and required close observation, careful aseptic practices, and an understanding of the
differences in symptoms associated with the immunocompromised state.

According to the CDC, when a vascular access device is required, clinicians should choose the least
invasive device with the lowest risk of complications.(3) Additionally, the 2011 Infusion Nurses Society
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(INS) Standards of Practice recommends selecting the smallest gauge and length of a catheter with the
fewest number of lumens to accommodate and manage prescribed therapy.(12) At the time of PICC
insertion, the vein-to-catheter ratio should be identified to reduce the risk of thrombosis. Catheter-vein
ratio is measured at the time of ultrasound assessment and prior to the insertion of the catheter.
Evaluation of the vein is done with ultrasound visualization and measurement. When the catheter size
exceeds 50% of the diameter of the vein, the risk of venous thrombosis increases dramatically. The risk
of thrombosis is also higher in patients with obesity, cancer, diabetes, and catheter insertions with two
or more attempts.(6) Greater emphasis is now being placed on risk assessment through measurement
of the vein's diameter in a natural state, without a tourniquet, to determine catheter-vein ratio prior to
catheter insertion.(13) Though facilities prefer larger dual and triple lumen PICCs, affording clinicians
more access for medication and fluid administration, these additional lumens increase the risk of
infection and larger diameter lumens increase the risk of thrombosis.(14) When patients receive
intravenous medications in the home, the use of a single lumen catheter is adequate and serves as a
way to reduce risk of both thrombosis and infection.

Technology also plays a part in establishing safety for a patient. There are now antimicrobial and
antithrombotic catheters available that reduce risk for patients. The use of antimicrobial catheters is
supported by randomized trials and economic evaluations establishing their efficacy.(15,16) A 2008
economic analysis from the National Health Trust of the United Kingdom concluded that anti-infective
CVCs should be integrated into standard care because they are clinically effective, relatively
inexpensive, and offer potential cost savings, but that "the use of these anti-infective catheters without
the appropriate use of other practical care initiatives will have only a limited effect on the prevention of
CRBSIs."(15) Additional items that reduce the risk of contamination or infection of the catheter include
prefilled syringes, disinfecting caps for access points, antimicrobial sponges or dressings for the
insertion site, and catheter securement devices. Each technology reduces complications, aids those who
manage the PICC, and results in better outcomes.

Conclusion

The case presented represents the diverse and sometimes fractured approach to the delivery of
intravenous treatments. Coordination of care is challenging, especially when treatment is continued into
the home. It requires the establishment of a plan and education for providers and patients to safely
reach the goals of treatment. PICCs have performed well in home care and outpatient environments for
more than 20 years with demonstrated low infection rates.(8) Education is frequently undervalued and
underutilized in our busy practices, but the results are clear. Each time education is provided, infection
and other complications are reduced.(17)

Take-Home Points
e PICC placement and utilization continue to grow in hospital settings; specialized PICC teams and
services can reduce the incidence of complications and achieve desired safety outcomes.

e Infection and thrombosis are the two most common complications.

e Along with education and training, adoption of a central line bundle of safety practices is
recommended to reduce the risk of infection associated with PICC placement.

e Establish a plan for PICC management with patients that require management outside the
insertion facility (e.g., visiting nurse, validation that clinicians are trained to manage PICCs,
education for the patient).

e Apply guidelines and strategies for infection prevention with insertion and management practices
with PICCs.(18)
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Figure

Figure. Example of a double-lumen peripherally inserted central catheter (PICC) placed in
the arm of a patient.
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