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Abstract

The purpose of the study was to evaluate the association between type of admission (medical versus surgical)

with risk of central line associated bloodstream infection (CLABSI) in a university hospital setting. A

retrospective analysis was performed on critically ill patients who had peripherally inserted central catheters
(PICC) during the period between January 2010 and October 2012. Demographic data, duration of

catheterization and type of admission were obtained from patient’s records. In 1299 catheter days, 19 CLABSI’s

were diagnosed among 65 patients who had a PICC during the study period. Overall infection rate was 3.7 per

1000 catheter days for PICC. In the medical ICU, there was 1 infection per 1000 catheter days.
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In the surgical ICU, the infection rate was 2.7(p = 0.018). All PICCs were in place for a mean period of 20+11
days. A significant association was found between the duration of the catheter and the risk of infection (p =
0.001). The use of PICCs carries a risk of infection. Our results showed that the risk was higher among surgical
patients in the ICU compared with medical ones. More aggressive infection control measures may be needed for

surgical patients with PICC in place.
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1. Introduction

Peripherally inserted central catheters (PICCs) have represented a great advancement in patient care because
they provide stable access for prolonged administration of intravenous medications. Therefore, these catheters
are frequently used to deliver antibiotic therapy, chemotherapy, and total parenteral nutrition in both inpatient
and outpatient settings. As a portal of entry into the vascular tree, PICCs have been associated with bloodstream
infection which referred to as central lines associated blood stream infections (CLABSI) with rates ranging from
1.5% to 5.6% [1-4]. CLABSI defined as a laboratory-confirmed bloodstream infection (LCBI) where central line
was in place for more than 2 days on the date of event as per the CDC’s National Healthcare Safety Network
January 2014 [5]. Bloodstream infection (BSI) is a significant complication of indwelling central venous
catheters. It has been estimated that 16,000 patients develop catheter-related sepsis each year, with an associated
mortality of 12%—25% [6].

A large proportion of central venous catheters (CVCs) inserted are PICCs. Currently, PICCs have become
increasingly popular in both ICU and non-ICU settings. These catheters are non-tunneled and non-cuffed, and
prolonged use may predispose them to bacterial colonization and biofilm formation [7-8]. The objective of this
retrospective surveillance study was to compare the CLABSI rate between critically ill patients admitted to the
internal medicinal ICU versus those admitted to the surgical ICU in a university hospital setting. We
hypothesized that surgical patients carry greater risks for infection due to more manipulation during wound care

and longer ICU stay especially head and spinal cord injuries patients.

2. Method

A retrospective study was performed on patients hospitalized in the ICU who required the use of a PICC during
the period between January 2010 and October 2012 at a university hospital in Saudi Arabia. Data for admitted
patients were obtained from their electronic medical records. CLABSI events were provided by the infection
control team surveillance data. Demographic data of patients including age and gender were collected. Data
regarding duration of catheterization and on area where patients were admitted (medical versus surgical 1CU)
were collected. Patients were then divided into groups depending on their hospitalization into the medical ICU
(MICU) or surgical ICU (SICU). Infected patients were divided into sub-groups depending on duration of the

catheterization with PICC.

Statistical Package for Social Sciences (SPSS version 19) was used for data entry and analysis. Frequency

distribution, cross tabulations, and graphs were used for descriptive statistics and Chi-square test and Kruskal-
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Wallis test were used for inferential statistics.

3. Results

Between January 2010 and October 2012, 65 patients required the use of PICC intervention. Of these, 40
patients were men and 25 were women. Patients had a mean age of 38 + 28.9 years and duration of stay of
20+11.5 days. CLABSIs were diagnosed in 19 patients for 1299 catheter days, and the mean age of infected
patients was higher than the average age of patients included in the study. Most of the infected patients were
men and they were admitted into the SICU (Table 1).

Table 1: Patient baseline characteristics and outcome

All Cases Infected Non-infected P value
Mean Age (SD) 38(24.9)  48.05 (24.6) 34.2 (24.2) 0.035
Gender, n
Male : Female 40:25 12:7 28:18 0.03
Type of Admission, n
Surgical : Medical 33:32 14:5 19:27 0.018
PICC Duration 20 (11.5) 28 (11.8) 16.7 (9.7) 0.001

SD, standard deviation; PICC, peripherally inserted central catheter

The overall infection rate was 3.7 infections per 1000 catheter days. More infected patients were identified
among those admitted to the SICU compared with those admitted to the MICU. In SICU, 2.7 infections per 1000
catheter days were observed, while in MICU, 1 infection occurred per 1000 catheter days. Staph Species was the
culprit of 25% of PICC-related infections followed by Klebsiella Pneumoniae, with 20% of the infected 20
percent of the PICC-related infections (Table 2).

Table 2: Organism causing bloodstream infection

Organism Number (%0)
Staph species 5 (25)
Klebsiella Pneumoniae 4 (20)
Enterococcus Fecalis 2 (10)
Acinetobacter Baumannii 2 (10)
Pseudomona Aeruginosa 2 (10)
Serratia marcescens 1(5)
Sten. Maltoph + Bulkholderia 1(5)
Providencia Stuartii 2 (10)
Stenotrophomonas maltophilia 1(5)
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Patient age ranged from 2 to 92 years. Age categories were used for statistical analysis; approximately 65% of
patients were found in the range of 2 to 44 years, but the percentage of infected patients was higher among those
older than 45 years (Figure 1), and this difference was found to be statistically significant, with a p-value of
0.035.
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Figure 1: Risk of PICC infection in correlation to age of patients in years.

A significant correlation was also found between patient status (infected and non-infected), gender, and type of
admission (surgical or medical). Significant correlations were found between both gender and type of admission

and patient status (p-values were 0.03 and 0.018, respectively (Table 1).

Total period (in days) of PICC intervention was also a part of the analysis. The duration of PICC intervention
ranged from 4 to 54 days and mean duration was 20+11 days (Figure 2). Mean duration of intervention was
longer among patients with PICC-related infections. It was also observed that increasing duration could result in

increased risk of infection (table 1), and this correlation was statistically significant (p-value <0.001).
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Figure 2: Risk of PICC infection in correlation to total duration of placement in days.
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4, Discussion

Generally, PICCs are used in place of short-term CVCs [6]. In our institution the interventional radiologists
insert those catheters. Insertion of PICC line was performed under sterile technique according to the standards of
CDC practice guidelines [9]. After localizing the proper vein for insertion by ultrasound ,the basilic vein of
nondependent arm was chosen for all patient unless thrombosis found then cephalic or brachial veins were
chosen for insertion . The skin was cleaned using antiseptic solution ( alcoholic chlorhexidine gluconate ) then
was covered by fenestrated drape after covering the whole patient with sterile drape . All PICC line were
inserted using ultrasound guidance after covering the probe with sterile cover .The operator was wearing sterile
gown , head and shoes cover and sterile gloves . Non cuffed non antimicrobial impregnated 6 F dual lumen

PICC lines with passive valve technology PASV ( vaxcel picc line from navilyst medical ) were used .

There is controversy regarding which line, either PICC or CVC, carries a lower risk of CLABSI. Safdar et al.
studied the risk associated with PICCs compared with CVCs in 2005. They reported that the risk of catheter-
related BSI was lower in PICCs than with CVCs [8]. A recent systematic review and meta-analysis by Chopra
and his group showed no significant difference in term of infection related risks [10]. To the best of our
knowledge, no previous studies have addressed the question of association between type of admission in term of
surgical versus medical and rate of PICC-related BSI. In this study, patients admitted to MICU and SICU
patients who required PICC during the study period were assessed and the infection rates were determined in
both group. Rate of infection in MICU was lower than the rate of infection in SICU. Infection was significantly
associated with the place of the patient when PICC intervention took place (medical or surgical). This
association can be explained by more than one factor: extra manipulation of surgical patients during wound
dressing changes; also surgical patients have additional possible ports of infection like wounds and drainages
catheters. Furthermore, a group of patients at SICU were head and spinal cord injury victims that spent more
time in ICU and had longer hospital stays, which is another factor leading to a higher risk of central line
infections in our cohort. In these cases, the possibility of catheter infection increased significantly as the
duration of PICC increased. This association between duration of catheter and risk of CLABSI was found in
different earlier studies [11-14]. Staph species were found to be the most common organisms grown form blood

and catheter tip cultures followed by Klebsiella Pneumoniae then Enterococcus species.

Gunst M et al. studied CLABSI association with PICC compared with antiseptic CVCs in a group of patients
admitted in Parkland Memorial Hospital in Texas from July 2005 to July 2006. They found lower rates of PICC
infection as compared with CVC infection. In CVC, they reported 6 infections per 1000 catheter days and for
PICC, 2.2 infections per 1000 catheter days. They concluded that PICC might reduce the risk of CLABSI [15].
Al-Tawfiq JA et al studied the rate of infection in PICC, and they revealed a BSI rate of 4.5 per 1000 catheters
days in Internal Medicine Unit, Dhahran Health Center, Dhahran, Saudi Arabia [16].

Several studies have indicated that the risk of infection could be reduced by practicing maximum barrier
precautions during insertion of central lines compared with standard precautions [13, 16, 17, 18]. Other
preventive methods have also been attempted, like agent used for skin preparation and type of catheter dressing

[19, 20]. In our cohort, all procedures as mentioned above were performed using an intervention radiology suit
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under fully aseptic techniques by a specialized intervention radiologist as mentioned earlier. Overall, the rate of
central line-related infections in both MICU and SICU at our institution has been reduced as rate of infection per

catheter days compared to the reported range of infection in the literature [8, 13, 14].

The purpose of this study was to analysis the bloodstream infection rate associated with PICCs in a tertiary
university hospital care setting, and we was found that the rate of infection was not higher than the rate of
infection reported in the literature and surgical patients carry higher risks . However, there were some
limitations to this study. For instance, there was no cutoff value for duration of PICC intervention. Additionally,
the comparison between PICC versus CVC might have provided a better picture of which procedure had a
higher risk of infection since this important outcome is still questionable. Additionally, different staff is
covering medical and surgical intensive care units with different experience which might lead to suboptimal care

in different occasions.

5. Conclusion

The use of PICCs still carries risk of infections. Our results showed that the risk of infection is higher in patients
admitted to the SICU compared with those admitted to the MICU. Knowing the retrospective nature of the study
we recommend prospective type of study to confirm this results. Further, based on the results of our study, we
found that the risk of infection increased with prolonged duration of the central line. Therefore, more rigorous
control of the infection rate at surgical ICU is necessary at our institution. To evaluate the source of infection,
we recommend that the adherence to precautions and infection control measures in all medical and surgical

critically ill patients and to revisit the surgical patients’ team adherence to infections control measures.

6. Limitations & Recommendations

This study was retrospective in nature and the finding was limited to be generalizable because of the small

sample size.

A prospective study with larger sample size to investigate the cause-effect observation noticed in our cohort is
recommended. Meanwhile applying the infection control measures bundle for all patients who are having

peripherally inserted central catheter is mandatory as the risk of infection is continuously exist.
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