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BACKGROUND: Peripherally-inserted central venous catheters (PICCs) are frequently used in hospitals for central intravenous

access. These catheters may offer advantages over traditional central catheters with respect to ease of placement and

decreased complication rates. However, hospital physicians have not traditionally been trained to place PICCs.

METHODS: We trained 3 of 5 hospitalists to place PICCs in our small university-affiliated community hospital as we

converted from a house physician model to a hospitalist model for inpatient care. We then looked retrospectively at the rates

of all PICC and other central catheter placements as well as the number of femoral and nonfemoral catheter days for the

18-month period prior to and after the inception of the hospitalist program.

RESULTS: Comparing the periods prior to and after the inception of the hospitalist program, the total number of central

catheter placements doubled and the PICC rate rose from 20% to 80% of all central catheters. The rate of femoral and

subclavian catheter placements decreased by approximately 50% and the rate of internal jugular catheter placement was

roughly unchanged. There was also a fall in the number of femoral catheter days and a great increase in the number of total

nonfemoral catheter days. The rate of catheter-related bacteremia remained low and did not appear to increase.

CONCLUSIONS: PICCs may be a safe and easy alternative to centrally placed catheters for the hospital physician attempting

to secure central intravenous access and may lead to a decrease in the need for more risky central venous catheter (CVC)

insertions. Journal of Hospital Medicine 2009;4:E1–E4. VC 2009 Society of Hospital Medicine.

KEYWORDS: catheterization, central venous, infection control, hospitalists.

Peripherally inserted central catheters (PICCs) are being

used with greater frequency than ever before for intravenous

access in hospitals, and PICCs may offer advantages in

safety over traditional central venous catheters (CVCs).

Despite these potential advantages, a large number of CVCs

are still being placed. In a recent 1-day survey of 6 large

urban teaching hospitals, 29% of all patients had a CVC in

place (59.3% of intensive care unit [ICU] patients and 23.7%

of non-ICU patients).1 Most catheters were inserted in the

subclavian (55%) or jugular (22%) veins, with femoral (6%)

and peripheral (15%) sites less commonly used. Even in the

non-ICU setting, only 20% of all central catheters were

PICCs.

PICCs may offer advantages over centrally-inserted intra-

venous catheters, such as the reduced risks of pneumo-

thorax,2 arterial puncture, uncontrolled bleeding of large

central veins, central line–associated bloodstream infections

(CLAB),3,4 and lower cost.5 In addition, central venous pres-

sure monitoring can now be performed with the larger-bore

PICCs.6

The low risk of mechanical complications for PICC inser-

tion has been well documented.7,8 In contrast, femoral or

retroperitoneal hematoma occurs in up to 1.3% of cases fol-

lowing femoral catheter insertion,9 and pneumothorax

occurs in 1.5% to 2.3% of subclavian catheter insertions.10

However, there are only limited data to suggest that the risk

of PICC-related bacteremia is lower than that of centrally-

placed catheters.11,12

The benefit of PICCs over centrally-placed catheters in

terms of venous thromboembolism (VTE) is also not as easy

to show, and in fact the rate may be greater in PICCs. The

reported incidence of PICC-related VTE has been between

0.3% and 56.0%, and the wide variation in rates is likely

related to the method of diagnosis.13–15 It is likely that most

patients with PICC-related VTE are asymptomatic, and that

its incidence is underestimated.16

In many hospitals PICCs are placed by a certified nurse,

or by an interventional radiologist if the nurse is unsuccess-

ful.17 There are few reports of PICCs being placed by non-

radiology physicians. In one report of 894 patients referred

to a critical care specialist for PICC insertion, venous access

was achieved 100% of the time, there were no referrals to

interventional radiology, and there were no incidents of

pneumothorax or bleeding.8 In a university-affiliated com-

munity hospital, we carried out a retrospective review of our

experience with training hospital physicians to place PICCs.

Methods
In July 2006 our community hospital, which is affiliated

with the University of Pittsburgh Medical Center, instituted
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a hospitalist program. Prior to the hospitalist program,

1 house physician was available to place PICCs in the ante-

cubital vein without the aid of ultrasound, and there was no

PICC-certified nurse in the hospital. An interventional radi-

ologist was available to place PICCs that could not be

placed by the house physician. After July 2006 under the

hospitalist service, 3 of the 5 physicians were trained to

place PICCs in the deep veins of the arm with the use of

ultrasound guidance.

Training included 1 day with the PICC training nurse at

the tertiary hospital, followed by supervised placements in

the community hospital until proficiency was obtained.

Proficiency was relative and cumulative. Approximately 3

supervised procedures were necessary before the physician

was able to place PICCs by him or herself. All PICCs were

placed using 5 barrier precautions, with chlorhexidine

cleansing, and with a ‘‘time-out’’ prior to the procedure.

Retrospective hospital data for central catheter placement

were examined for the 18 months prior to and following the

start of the hospitalist program. These data were collected

routinely by the hospital infection control nurse for pur-

poses of quality improvement and patient safety. The data

included central catheters placed by all physicians in the

hospital; however, the vast majority of these were placed by

the hospitalists. The catheters were placed throughout the

hospital, both on the medical floors, cardiac step-down

unit, and the ICU. Information regarding the number of

central catheters placed and the specific type of catheter

(subclavian, jugular, femoral, or PICC) was available from

July 2005 through December 2007. Also available from Janu-

ary 2005 were the numbers of femoral and nonfemoral cath-

eter days (number of catheters multiplied by number of

days in place) and the central catheter–associated bactere-

mia rates (number per 1000 catheter days) for femoral and

nonfemoral catheters. The Centers for Disease Control and

Prevention (CDC) definition of central line–associated bac-

teremia was used, which is any documented bloodstream

infection within 48 hours of the presence of a CVC in the

absence of an alternate source of infection. Data for other

complications such as pneumothorax and major bleeding

were not consistently recorded.

Results
Figure 1 shows the number of internal jugular, subclavian,

femoral, PICC, and total catheter placements from July

2005 through December 2007. The data are grouped into

3-month increments for visual convenience. Comparing the

periods before and after the inception of the hospitalist

PICC service (Figure 1, dotted vertical line), the rate of PICC

placements rose 4-fold and the rate of total catheter place-

ments approximately doubled. The rates of femoral and

subclavian catheter placements decreased by approximately

50% and the rate of internal jugular catheter placement was

roughly unchanged.

Figure 2 shows the numbers of femoral and nonfemoral

catheter days by month for 2005 through 2007. The nonfe-

moral catheter days began to rise prior to the start of the

hospitalist program and continued to rise afterward, show-

ing an approximately 3-fold increase by the end of the study

period. The number of femoral catheters days was highly

variable, but seemed to decrease by approximately 50%.

Figure 3 shows the rates of femoral and nonfemoral cath-

eter-associated bacteremia by month for 2005 through 2007.

The absolute number of infections in both periods was low

and is shown at the top of each bar in the figure.

To our knowledge, there were no episodes of pneumo-

thorax or major bleeding with PICC placement. There were

3 inadvertent arterial punctures, each of which was easily

FIGURE 1. Central venous catheter insertion rates by quarter year. The dotted vertical line signifies the beginning of the
hospitalist program.
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controlled with local pressure. There was 1 incident of a

coiled guidewire that could not be removed at the bedside

and had to be removed in interventional radiology with no

significant consequence to the patient.

Discussion
The complications associated with central catheter insertion

continue to place the hospitalized patient at risk. PICCs

may offer significant advantages over other types of central

catheters in terms of decreased rates of mechanical and

infectious complications. Despite this, hospital physicians

have not traditionally been trained to place PICCs. We have

shown in our small, university-affiliated community hospital

that training hospital physicians to place PICCs was associ-

ated with a decrease in the placement of centrally-inserted

venous catheters and a reduced rate of femoral catheter

days. At the same time, the rate of central catheter–related

bacteremia remained low.

There are many limitations to our study. Since the analy-

sis was retrospective and uncontrolled, it is not possible to

attribute the decrease in femoral catheter days and the low

infection rates solely to the use of PICCs. There may have

been other factors, either related or unrelated to the transi-

tion to a hospitalist service, that influenced the results, such

as improved hand hygiene, attention to the use of 5 barrier

precautions, and the use of chlorhexidine cleansing. Also,

since the study was descriptive and outcome measures were

either not available or the numbers small, we cannot prove

that there was benefit to the patients or that the changes in

rates were statistically significant.

Training hospital physicians to place PICCs in our study

was associated with a 2-fold increase in the overall rate of

catheter placements. The reason for this increase in the

total number of catheter placements is not clear, but it is

likely related to the ease of PICC placement and the increas-

ing number of patients with difficult intravenous access. It

FIGURE 2. Femoral and nonfemoral catheter days by month. The dotted vertical line signifies the beginning of the
hospitalist program.

FIGURE 3. Femoral and nonfemoral bacteremia rates per 1000 catheter days by month. The dotted vertical line signifies the
beginning of the hospitalist program. The absolute number of infections is noted atop each bar.
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is unclear if an equivalent number of traditional central

catheters would have been placed were the hospitalists not

trained in PICC placement. However, this increase in

total number of catheters did not appear to result in an

increase in catheter-related bacteremia or in mechanical

complications.

We observed no apparent decrease in the insertion rate

of internal jugular catheters in our study, despite a decrease

in the rates of subclavian and femoral catheter placements.

Although the current CDC guideline recommends using the

subclavian vein as the preferred site, the UK National Insti-

tute for Clinical Excellence (NICE) is now recommending

the use of real-time ultrasound with each placement,18 and

we find that this is best done in the internal jugular vein.

Also, the rate of placement of femoral catheters remained

higher than that of subclavian catheters—most likely

because the femoral vein remained the site of choice for

emergently-placed catheters—as PICC, more so than subcla-

vian, became the preferred site for elective catheters.

Training physicians to place PICCs was not a simple task.

In our experience, the availability of trainers at the tertiary

care hospital was limited and the distractions of other

duties of the hospitalist complicated the learning process.

Two of our 5 physicians could not schedule time with the

training nurse and were not able to acquire the skill. How-

ever, after training, the 3 hospitalists found that there was

such a demand for PICCs that with time it was easy to

maintain and even refine this skill. Since we only had 3 of

5 hospitalists trained in PICC placement, we could not have

a PICC-trained hospitalist on site 24 hours a day and the

remaining 2 physicians had to rely on centrally-placed cath-

eters for access or have 1 of the trained physicians come to

the hospital from home.

In summary, PICCs may be a safe and easy alternative

to centrally-placed catheters for the hospital physician

attempting to secure central intravenous access and may

lead to a decrease in the need for more risky CVC insertions.

More definitive, controlled investigation, with patient out-

come data, will be required before this can be advocated as

a universal recommendation.
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