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ABSTRACT. The infection rate (IR) of central venous cath-
eters (CVCs) used for parenteral nutrition (PN) was prospec-
tively evaluated over a 12-month period, with emphasis on the
relationship between CVC sepsis and preexisting sites of infec-
tion. Sepsis was presumed if the CVC tip or blood culture was
positive, or if defervescence followed CVC removal. Four
hundred seventy-three CVCs were placed for PN for a total of
5,422 patient days, with a mean length of stay of 11.5 days.
Twenty two CVCs led to sepsis for an IR of 4.65% or 4.06
infections per 1000 patient days. Twenty of the 22 septic CVCs
were in patients with other sites of infection. The IR was 12.0%

(20/166) when other sites of infection were present and 0.65%
(2/307) in the absence of a second site. The mean length of
stay was 13.2 days for CVCs with other sites of infection and
10.3 days for CVCs with no other site of infection. Fifty nine
percent of septic CVCs had secondary sites of infection that
included urinary tract infections (UTI). Of all septic CVCs,
22.7% had no site of infection other than UTI. The presence
of UTI appears to present a high risk of CVC sepsis. Appropri-
ate identification and treatment of UTI prior to CVC insertion
is recommended. (Journal of Parenteral and Enteral Nutrition
10:639-641, 1986)

Infection remains the major complication of the place-
ment of central venous catheters for parenteral nutrition
(PN). Specialized teams have had a significant impact in
lowering sepsis rates. With the increase in number of
patients receiving parenteral nutrition, especially those
who are critically ill, it has become exceedingly important
to recognize those individuals who may be at risk for
catheter sepsis. Identification of individuals with specific
risks allows practitioners to develop guidelines and pro-
tocols for more effective treatment and prevention of
catheter sepsis.
There is little information, however, about the corre-

lation between catheter-related sepsis and other existing
sites of infection. This prospective study was undertaken
with the goal of discovering patterns that may exist
between catheter sepsis rates and other sites of clinical
infection.

MATERIALS AND METHODS

All central venous catheters (CVCs) used for paren-
teral nutrition were studied prospectively during a 12-
month period. An infected CVC was defined at the outset
of the study as that giving rise to a positive, semiquan-
titative CVC tip cultures, or a positive blood culture
drawn through the catheter, or the combination of a
negative CVC tip but immediate defervescence upon
removal. Any presumed CVC sepsis was evaluated by the
Department of Infectious Disease for confirmation. Each

CVC placed was evaluated prospectively regarding pa-
tient location, demographics, if the catheter was re-

threaded by the use of a guidewire, physician placing the
catheter, date placed and removed, CVC site location,
catheter longevity, and reason for removal. An assess-
ment also was made as to whether the catheter placement
and care were according to guidelines as established by
the Center for Disease Control. As in many institutions,
the use of a PN catheter for any purpose other than PN
was discouraged. Violations included using the line for
blood drawing, blood infusion, medication administra-
tion, fluids for hydration, or central venous pressure
readings. Catheters which were rethreaded over a guide
wire were also included in this category. In addition,
existing sites of infection were recorded along with the
causative bacteria. Included in this category were cul-
tures from wounds, sputum, drains, peripheral blood, or
blood drawn through the catheter, urine catheters, and
the CVC catheter tip. The white blood cell count, total
protein, and albumin were recorded along with other
laboratory parameters to determine risk factors.

All CVC dressing changes were done by the staff nurses
according to guidelines set up by the University of Mich-
igan Parenteral and Enteral Nutrition Team using a
specially designed kit. The gauze method of dressing
change was utilized and was performed every 48 hr for
catheters placed in the subclavian vein and every 24 hr
for those placed in the internal jugular vein. Each patient
with a CVC was seen three times a week by nurses on
the team to ensure that the dressings were done accord-
ing to the protocol established.

Central venous catheters usually were placed by sur-
gical house officers with supervision by senior staff.

Aseptic technique was maintained during central cathe-
ter insertion by first cleansing the area for 2 minutes
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with a povidine-iodine scrub and allowing it to dry. The
use of a mask and sterile gloves was mandatory. The use
of a sterile gown was encouraged but not required.
The Desert Intracath, which is made of polyvinylchlo-

ride, was the catheter most used in the study. It was
recommended that it be sutured lateral to the insertion
site on the chest wall in order to maintain an occlusive
dressing. Other catheters used were the Cordis catheter
and the proximal port of the Swan Ganz catheter by
Edwards. Luer lock extension tubing was used in all

patients and was changed at the same time the dressing
was changed. An inline filter manufactured by Cutter
was mandatory with all parenteral nutrition therapy and
was changed daily with the intravenous tubing.

Statistical analysis was done using the chi-square
method.

RESULTS

A total of 473 catheters were studied. This represented
a total of 5422 patient days with a mean CVC longevity
of 11.5 days. Of the 473 CVCs placed for parenteral
nutrition, 22 led to sepsis for an infection rate of 4.65%
or 4.06 infections per 1000 patient days with a mean
CVC longevity of 13.2 days.

All 22 septic CVCs had a positive tip culture. No
catheter was identified with a negative tip culture with
defervescence upon removal. Of the 22 catheters with a
positive tip culture, 14 grew the identical organism on
both the tip and blood. Conversely, three catheters had
organisms growing on the tip that were different from
those in the blood. Five septic CVCs had a positive tip
culture and negative blood culture. Pathogens isolated
from the intravascular lines included Serratia marcescens
(three cases), Candida species (five cases), Staphylococ-
cus epidermidis (five cases), Escherichia coli (one case),
Enterococcus (one case), and mixed bacterial organisms
(two cases).
Factors which were not associated with an increased

risk of CVC sepsis were age (p = 0.2), hypoalbuminemia
defined as an albumin of less than 2.8 g/dl, {p = 0.02),
and hypoproteinemia defined as a total protein of less
than 5.5 g/dl (p = 0.14).

Factors which were associated with an increased risk
of catheter sepsis included lack of adherence to protocol,
the presence of a secondary site of infection, and the
presence of a urinary tract infection.

Protocols were strictly followed in a total of 325 cath-
eters studied (Table I). Ten of these 325 CVCs became
infected for an infection rate of 3.0%. There were 148
nonprotocol CVCs of which 12 became septic, leading to
an infection rate of 8.1%, a statistically significant in-
crease over the protocol group.

TABLE I
CVC sepsis and protocol adherence

One hundred sixty-six catheters were placed in pa-
tients who had a secondary site of infection (Table II).
Of these 166, 20 became infected, leading to an infection
rate of 12% in this group with a mean catheter longevity
of 13.2 days. The remaining 307 catheters were in pa-
tients that had no other sites of infection. Two of these
catheters became infected for an infection rate of 0.65%
with a catheter longevity of 10.3 days.
We then focused on the association of urinary tract

infections (UTI) and catheter sepsis (Table III). A total
of 429 catheters were placed in patients who did not have
a UTI, of which nine became infected for an infection
rate of 2.1 % . This contrasted with a total of 35 catheters
placed in patients with a UTI, 13 of which became
infected for an infection rate of 22.7%. Of these 13

catheters, five had the same causative bacteria infecting
both the catheter and the urine.

Further analysis was done in patients with CVC sepsis
and a UTI us those with other secondary sites of infection
(Table IV). A total of 131 catheters were placed in
patients who had a known site of infection other than
the urinary tract. Seven of the catheters became infected
for a rate of 5.3%.

DISCUSSION

Catheter-related sepsis continues to be the most fre-
quent complication of central parenteral nutrition ther-
apy. Septicemia rates, associated with the administration
of intravenous feedings, have been reported as high as
93% and as low as 14% between the years 1969 and
1970.3-5 With the formation of nutritional support teams
to develop insertion and catheter care protocols, CVC
sepsis has decreased dramatically. This decrease was

TABLE II
CVC sepsis and secondary sites of infections

TABLE III
CVC sepsis and presence of a urinary tract infection

TABLE IV
CVC sepsis and urinary tract infections us other secondary sites
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shown in a study by Nehme’ in which those patients
receiving PN were randomized into two groups. Those
followed by their nutritional support team had a 1.7%
sepsis rate, whereas those treated by their respective
physician had an infection rate of 11%. Similarly. Sand-
ers and Sheldon’ reported a 20% infection rate before
the initiation of a team, with a reduction to 8% when
one was developed.

Similar to these other institutions, we have also devel-
oped a multidisciplinary Parenteral and Enteral Nutri-
tion Team with responsibility for the care and develop-
ment of protocols for patients receiving parenteral nu-
trition. These protocols are reviewed and revised on a
yearly basis. Inservices on the dressing change procedure
and PN protocols are given 20 times per year by the
nurses on the team to newly employed nurses.
Nonadherence to developed protocols in CVCs used

for PN was usually an active decision on the part of the
house officer treating the patient. The most frequent
reason for violation was limited venous access. Removal
of the CVC for suspected sepsis was also up to the
discretion of the house officer. Our findings confirmed
those of many other institutions in which central cathe-
ters not used exclusively for parenteral nutrition had an
increased risk of septicemia.8, It is the belief of these
authors that infection is due to a breakdown in aseptic
technique while performing CVP readings, medication
administration, blood administration, blood drawing, and
piggybacking fluids for hydration. These procedures re-
quire manipulations of the intravascular line with the
use of stopcocks, needles, and syringes several times
within 24 hr.
The patients in this study were not clustered on one

specific unit, but were distributed among 21 general care
and intensive care units. As discussed in the results,
there was a lack of any common organisms cultured with
only three catheters positive for S. aureus. It is therefore
highly unlikely that any cross-contamination occurred
between the patients studied and medical staff as de-
scribed by Knittle.10

Abel and associatesll documented in a careful prospec-
tive study that 75% of catheters removed for suspected
sepsis were unnecessarily discontinued. Evaluation of
these patients revealed in all of them a septic focus other
than the catheter. Dillion and associates 12 found all

patients with catheter sepsis had at least one infection
elsewhere, whereas 55.3% of the nonseptic patients (with
catheters) had at least one infected site.

In circumstances in which other prostheses were

placed, similar results were encountered. Quinzer et al&dquo;
studied the infection rates of intracardiac prosthetic
valves. In 29.2% of their patients, the genitourinary tract
or oral cavity was the probable source of the infecting
microorganism causing endocarditis. Urinary tract infec-
tions were implicated in 12.5% of all patients. with an
overall infection rate of 4.4%. In yet another study in-
volving septic prosthetic heart valves, 7.8% of the pa-
tients studied had either a urinary tract infection or had

undergone geniiourinary manipulation prior to the onset
of bactremia. 1’;
Of even greater interest is the work done in the e~-al-

uation of total hip replacements and secondary sites of
infection. A 7-yr study was done by ii&dquo;roble<;ski and Del
Sell’ in which all male patients who developed urinary
retention and required catheterization following arthro-
plasty were evaluated. The overall deep sepsis rate of the
implants was 6.2Së in these patients. In addition, Irvine
et all’ studied the efficiency of sterile air flow systems in
the operating room vs the use of prophylactic antibiotics,
and determined that the organisms cultured from pa-
tients with deep sepsis were those found in the urine in
60% of cases.
The data from this study demonstrate an association

between CVC sepsis and urinary tract infections. Based
on our data and what has been learned from studies with
artificial prostheses, we recommend that any patient
being considered for CVC placement with a known or
suspected urinary tract infection be evaluated for UTI.
If a UTI is present, the patient should be placed on an
appropriate antimicrobic for 24 hr before CVC insertion.
We believe this approach will provide a further adjunct
to the prevention of CVC sepsis.
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