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ABSTRACT 
Background: Catheter related blood stream infection (CRBSI) is a complication of central venous catheter (CVC) use. 

This Infection particularly in the ICU population results in higher levels of morbidity and mortality coupled with greater 

costs in terms of care and increased duration of hospital stay. Aim & Objectives: The aim of this study is to improve   

the safety of patients with CVC  via decreasing the incidence of CRBSI in ICUs patients at Zagazig University Hospital 

through the following objectives: 1- Calculation the incidences  of CRBSI in ICUs patients over six months before and 

after intervention through active surveillance. 2- Assessment  the  level of the knowledge and adherence of health care 

providers in ICUs to evidence based guidelines recommended by CDC to decrease the incidences  of CRBSI in ICUs 

patients before and after intervention. 3- Implementation of   health education program on ICUs health care providers 

i.e. providing them  by information about evidence based guidelines recommended by CDC to decrease the incidence of 

CRBSI in ICUs patients. 

Subjects & Methods: An interventional study was conducted in surgical and emergency ICUs at Zagazig University 

Hospital during the academic year between  2011 and 2012. All patients with CVC in the studied ICUs were 

consecutively enrolled in the  study and all health care providers  working in the studied units and involved in insertion, 

maintenance and care of CVC during the period of study were included in the study. The study was carried out through 

3 phases. Results: Statistically, there is a significant improvement in physician practice in both ICUs after intervention. 

The incidence of CRBSI decreased after intervention in surgical ICU but in comparison with that before intervention it 

was found no significant difference. In emergency ICU, the incidence of CRBSI after intervention is 0% and in 

comparison with that  before intervention it was found a significant difference. Incidence of CRBSI decreased from 

6.01/1000 catheter-days to 3.9/1000 catheter-days after intervention in surgical ICU. In emergency ICU, the incidence 

of CRBSI was 0% after intervention. Conclusion: This study revealed that, implementation of simple education 

program increased adequacy of knowledge, improved the practice of healthcare providers and reduced CVC blood 

stream infection rates in ICUs by almost 50%, during the intervention period. 

Keywords: Central venous catheter, Blood stream infection, Intensive care unit 

 

INTRODUCTION 

atheter related blood stream infections 

(CRBSIs) are associated with significant 

morbidity, mortality, and costs 
(1)

. Risk factors for 

CRBSI include the introduction of bacteria into the 

circulation through invasive central venous and 

arterial catheter, tunneled central catheters, and 

peripherally inserted central lines and intravenous 

lines. Additionally, multiple factors can lead to 

primary infection with secondary bacteremia 

including head injury, sedation, malnutrition, 

immuno- suppression, mechanical ventilation and 

surgery
 (2)

. 

       Patients in intensive care units (ICUs) are at an 

increased risk for CRBSIs because 48% of ICU 

patients have indwelling central venous catheters 

(CVC), accounting for 15 million central catheter 

days per year in United States ICUs 
 (3)

. 

      According to the report from the National 

Healthcare Safety Network (NHSN) of the U.S and  

Centers for Disease Control and Prevention 

(CDC), CRBSI occurs  at a mean rate of 2.9 per 

1000 catheter days for medical ICUs  in American 

hospitals
 (4)

.  Mortality attributable to CRBSI has 

been estimated to be as high as 35%, and the 

length of hospital stay is increased among infected 

patients
 (5)

.  The average cost of care for a patient 

with this infection is $45,000 such infections could 

cost up to $2.3 billion annually 
(6)

. 

      Therefore, interventions aimed to decrease the 

infection rate are necessary to reduce serious 

public health consequences of this nosocomial 

infection
.
  Many studies have shown reductions in 

the rates of CRBSI by various interventional 

efforts, including education and surveillance
 (7-9)

.  

The CDC, the Society of Critical Care Medicine, 

the Society of Healthcare Epidemiologists of 

America, the Infectious Disease Society of 

America and several other societies have recently 

developed evidence based guidelines for the 

prevention of catheter related blood stream 

infection 
(3)

. These recommended guidelines are  

educating and training healthcare personnel who 

insert and maintain catheters; using maximal sterile 

barrier precautions during CVC insertion; using 

2% aqueous chlorhexidine skin preparation for 

antisepsis;  and  replacement of CVC with aseptic 

measures. 
(10)

. 

       The aim of this study is to improve   the safety 

of patients with CVC via decreasing the 

C 
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occurrence incidence of CRBSI in ICUs patients at 

Zagazig University Hospital through the following 

objectives: 1- Calculation the occurrence 

incidences  of CRBSI in ICUs patients over six 

months before and after intervention through active 

surveillance. 2- Assessment  the  level of the 

knowledge and adherence of health care providers 

in ICUs to evidence based guidelines 

recommended by CDC to decrease the incidences  

of CRBSI in ICUs patients before and after 

intervention. 3- Implementation of   health 

education program on ICUs health care providers 

i.e. providing them by information about evidence 

based guidelines recommended by CDC to 

decrease the incidence of CRBSI in ICUs patients. 

SUBJECTS AND METHODS 

I. Technical design: 

Study design:  An interventional study was 

conducted in two ICUs [surgical ICU (25 beds) 

and emergency ICU (14 beds)] at Zagazig 

University Hospital during the academic year 

between 2011 and 2012. the These selected two 

ICUs fulfilled inclusion criteria which are the 

following: 

1- Have high percentage of patients with CVC. 

 2- Patients admitted for duration suitable for 

acquiring CRBSI. 

3- Studied units have good recording system. 

Target groups:  

 (A) All patients with CVC of both ICUs were 

consecutively enrolled during the period of study 

(6 months before and after intervention). 

1- In surgical  ICU,  435 patients before 

intervention and 336 patients after intervention  

were included in the study. 

2- In emergency ICU, 306 patients before 

intervention and 381 after intervention  were 

included in the study. 

 (B) All health care providers (nurses and 

physicians) who were working in the studied units 

and involved in insertion, maintenance and care of  

CVC during the period of study were included in 

the study. They were 52 health care providers, 40 

of them were nurses and 12 were physicians in 

surgical ICU and 32 health care providers, 24 of 

them are nurses and 8 physicians in emergency 

ICU. 

II. Operational design: 

A. Data collection: 3 phases 

1
st
 phase (Pre-intervention): 

Duration: 6 months (from November 2011 to May 

2012). 

Activities:  

***A- Active surveillance for calculating  the 

incidence of CRBSI (CVC-related BSI). 

Incidence of CVC –related BSI =number of CVC 

related BSIs / number of CVC-days 
(12)

.  

Surveillance Methodology 

         The collection of infection data for BSIs  and 

their corresponding denominator data was 

performed using active, patient-based, prospective 

surveillance of the population at risk (i.e.  patients 

who have central lines). This means that the 

infection was sought out during a patient’s stay by 

screening a variety of data sources, such as 

microbiology reports, patient records, clinical 

notes, temperature charts. 

 Denominator 

Central venous catheter – days (CVC-days) 

           At the same time every day, the number of 

patients with central venous catheter was counted, 

if a patient with central lines is temporarily off the 

unit for testing, the central line day is counted. If 

patient with CVC has been discharged or 

transferred to another unit, the central line day is 

not counted.  The sum of these daily counts was 

recorded at the end of the study period. 

Specimen collection: 
       For clinically suspected CR -BSI: the central 

line was aseptically removed, the distal 5 cm of the 

catheter was amputated and cultured using a 

standardized semi-quantitative method. In addition 

to another blood sample from a peripheral vein was 

taken on blood culture bottles, subcultured on 

blood agar plates
 (12)

.  

    Laboratory-confirmed CR–BSI is laboratory 

confirmed as a patient with a central venous 

catheter in place has a recognized microorganism 

that isolated from another peripheral vein blood 

cultures after at least 48 hours of central venous 

catheterization and is not related to an infection at 

another site 
(12)

. 

B- Extra period of ICU stay was calculated by 

subtracting the average period of ICU stay of 

patients without CRBSI from that  of patients with 

CRBSI in this study 
(13).

 

 C- Observation of catheter insertion by health 

care providers using catheter insertion checklist 
which include items about procedure (site used, 

hand washing, sterilization procedure site, use 

maximal sterile precaution and if sterile dressing 

was applied to site after procedure)
 (14)

.
 

D- Assessment of health care providers' 

knowledge about nosocomial infection and CVC 

through a constructed questionnaire that covers 

the following areas: 

1- Socio-demographic characteristics of health care 

providers in studied ICUs (age, education,  

duration of experience per years). 



Z.U.M.J.Vol.19; N.6; November; 2013    
 

-494- 

 

An Interventional Study To Decrease Central ……… 

2- Training courses on infection control and 

obstacles confronting infection control practice in 

ICUS. 

3- Knowledge about nosocomial infection 

(definition, causes, sources, mode and route of 

transmission). 

4- Knowledge about CVC (uses, measures taken 

during insertion, time of replacement, frequency of 

dressing change, etc. 

E-Assessment of infection control infrastructure 

in both ICUs 
(15,16)

. 

 2nd phase (Intervention phase): 
Duration: 1  month 

Activities: Evidence Based guidelines 

recommended by CDC was disseminated in 

intensive care units as 

1- Arabic booklet to all health care providers in 

intensive care units to improve practice within 

institution. It covered the following items: 

A- Nosocomial infection (definition, causes, mode 

of transmission, route of transmission and sources 

of infection). 

B- Infection control (hand washing and protective 

equipments). 

C- CVC (uses, measures taken during insertion, 

time of replacement, frequency of dressing change, 

symptoms of catheter related blood stream 

infection and factors affecting its occurrence). 

 2-group discussion. 

3
rd

 phase (Post intervention): 

Duration: 6months (from June 2012 to December 

2012). 

Activities: A-active surveillance for recalculating 

incidence rate of CVC –related BSI after 

intervention. 

B- Extra length of ICU stay was calculated 

C- Re-observation of catheter insertion by health 

care providers using catheter insertion checklist to 

assess adherence to guidelines after intervention. 

D- Reassessment of health care providers' 

knowledge about nosocomial infection and central 

venous catheter after intervention. 

E- Reassessment of infection control infrastructure 

in both ICUs. 

III. Administrative design and Ethical issues: 
An official permission from Zagazig University, 

Faculty of medicine was taken to both  intensive 

care units. The title and objectives of this study 

was explained to them to insure their cooperation. 

The local authority and manager of ICUs at 

Zagazig university hospital was informed about the 

nature and steps of the study and written consent 

was taken. The study group was informed about 

the nature and the purpose of the study and verbal 

consent was taken before interview. The study 

group was not exposed to any harm or risk. 

Patient’s data was confidential. 

IV.  Statistical analysis of the recorded data: 

The collected data were computerized and 

statistically analyzed using SPSS program 

(Statistical Package for Social Science) version 16 
(17)

. For the statistical calculations Data coding was 

done, and Qualitative data were represented as 

frequencies and percentages, Chi-square test (
2
), 

Mc Nemar test and Fisher Exact test was carried 

out for testing the association between the 

qualitative data whenever possible. Quantitative 

data were compared using student’s t-test and 

Mann-Whitney test. The test results were 

considered significant when p-value <0.05. 

RESULTS 

The mean age of studied sample was 26.28 ± 

3.9 years old in surgical ICU and 28.063±5.2 years 

old in emergency ICU. More than half of nurses in 

surgical ICU had general diploma while only 15% 

of them had BSC Nursing. In emergency ICU, 

45.8% of nurses had general diploma and 20.9% 

had BSC Nursing. The experience duration of 

nearly half of healthcare providers in surgical ICU 

ranged from 5-10 years, while in nearly half of 

studied health care providers in emergency ICU 

was less than 5 years.  Training courses on 

infection control was received by 34.6% and 

37.5% of health care providers in surgical and 

emergency ICU respectively (Table 1). 

Infection control obstacles in both ICUs 

         The main obstacles to implement infection 

control program in surgical ICU were work 

overload, inadequate resources and lack of 

infection control guidelines application, while in 

emergency ICU, these  were inadequate resources, 

improper design, lack of guidelines and 

insufficient training  (Figures 1,2). 

Healthcare providers' knowledge  about 

nosocomial infection and CVC: 
      The majority of healthcare providers in both 

ICUs had adequate knowledge about nosocomial 

infection which increased to 96.15% and 96.9%  in 

surgical ICU and emergency ICU respectively after 

intervention without significant difference between 

them. 34.6% and 18.6% of healthcare providers in  

surgical and emergency ICU respectively  had 

adequate knowledge about CVC which increased 

to 81.8% and 88.5% in surgical ICU and 

emergency ICU respectively after intervention 

with highly  statistically significant difference 

(Table 2). 

 Patients' characteristics in both ICUs. 

      The mean age of patients in surgical ICU was 

40.02± 21.2 years old before intervention and 38.4 

± 21.7 years old after intervention while in 
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emergency ICU, mean age of patients was 

39.3±20.1 years old before intervention and 39 ± 

20.4. years old after intervention (Table 3, 4). 

       Duration of stay was 4.96 days before 

intervention and 4.6 days after intervention in 

surgical ICU , while it was 4.8 before intervention 

and 4.07 after intervention in emergency ICU.   

The most frequent used site for catheter 

insertion in emergency ICU was internal jugular 

vein, with no use of femoral vein. Internal jugular 

vein  was used in  54.2% and 60.1% of emergency 

ICU cases  before and after intervention 

respectively. In surgical ICU, the most frequent 

used site before intervention was subclavian vein  

(63.4% of cases) , while internal jugular vein was 

the most used site after intervention (56.6% of 

cases) with no use of femoral  vein (Table 3,4). 

Physician attitude during CVC insertion in both 

ICU. 

Before intervention 63% of health care 

providers in surgical ICU performed hand  

washing preceding CVC insertion with significant 

improvement in performance after intervention. In 

emergency ICU, only 20% of health care providers 

performed hand washing.  

Before CVC insertion, all healthcare providers 

in both ICUs used  povidone iodine for sterilization 

the site of insertion . In both ICUs of this study 

chlorhexidine was not used.  

Before intervention, less than half of health 

care providers in both ICUs draped patients in a 

sterile fashion preceding catheter insertion with 

significant improvement after intervention in 

surgical ICU (Table 5, 6).  

All healthcare providers in both ICUs wore 

sterile gloves during central venous catheter 

insertion before and after intervention, while none 

of them used hat and mask. Also there is highly 

significant improvement in physician practice in 

surgical ICU after intervention regarding use of 

sterile gown and fulfilling precaution by all 

personnel (Table 5, 6). 

In surgical and emergency ICUs, 89.5% and 

98.7% of  the studied healthcare providers 

respectively, applied a sterile dressing after 

procedure. 

Catheter related blood stream infection in both 

ICU before and after intervention 
CRBSI was clinically suspected in     3.9 % 

and 2.08% of surgical ICU cases before and after 

intervention respectively. It was confirmed by 

blood culture test  in 3.0% and 1.8% of surgical 

ICU cases before and after intervention 

respectively  

Although the incidences of CRBSI after 

intervention were  numerically less than those 

before intervention but statistically, there was no 

significant differences  (Figure 3). 

CRBSI was clinically suspected in  1.96 % and  

0.05%  of emergency ICU cases before and after 

intervention respectively. It was confirmed by 

blood culture  in 1.6% and 0.0% of emergency 

ICU cases before and after intervention 

respectively with statistically significant decrease 

in CRBSI after intervention (Figure 4).  

      The most common organism in pre intervention 

phase in surgical ICU was Staph followed by 

klebsiella and citrobacter while candida albicans 

represented 7.7% of all detected organisms. 

However after intervention the most detected 

organism was klebsiella followed by E.choli and 

Staph (Figure 5). The most common organism in 

pre intervention phase in emergency ICU was 

Staph followed by klebsiella and citrobacter After 

intervention catheter related blood stream infection 

reached zero (Figure 6). 

The incidence of CRBSI decreased from 

6.01/1000 catheter-days to 3.9/1000 catheter-days 

after intervention in surgical ICU , while it 

decreased from 4.01/1000 catheter-days to 0/1000 

catheter-days after intervention in emergency ICU 

(Table 7) . 

The stay of patient with CRBSI in both ICUs 

before and after intervention, was prolonged  and 

hence long hospital stay of these infected patients 

compared with others (Table 8). 
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Table (1): Sociodemographic characteristics of the studied sample from health care providers in 

surgical and emergency ICUs.  

Items 
Surgical ICU 

(N=52) 

Emergency ICU 

(N=32) 

 

 

  p 

value 

Age (years) 

 X± SD 

 

20-30 

>30 

 

26.28 ± 3.9 

 

28.063±5.2 

t test 

1.8 

 

.07 

N % N %    ᵡ
2
 p 

47 

     5 

90.4 

9.6 

23 

9 

71.8 

28.2 
3.64 .06 

Education: 

* Nurses  

 General diploma 

 Technical institute 

 BSC Nursing 

*Physicians  

 Resident 

 Assistant lecturer 

 

 

25 

9 

6 

 

6 

6 

 

 

48.1 

17.3 

11.5 

 

11.5 

11.5 

 

 

11 

8 

5 

 

4 

4 

 

 

34.4 

25.0 

15.6 

 

12.5 

12.5 

 

 

 

 

1.73 

 

 

 

 

 

 

0.8 

 

 

Duration of experience in ICU 

(years):  

 < 5 

 5 – 10  

 > 10 

 

14 

28 

10 

 

26.9 

43.9 

29.2 

 

15 

10 

7 

 

46.9 

31.3 

21.8 

 

4.59 

 

0.1 

 Training courses on infection 

control : 

 Yes 

 No 

 

 

18 

34 

 

 

34.6 

65.4 

 

 

12 

30 

 

 

37.5 

62.5 

 

0.16 

 

0.7 

*Statistically significant 

 

 

 
 

 

Figure (1): Pareto chart shows the most frequent obstacles to implement infection control program in 

surgical ICU. 
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Figure (2): Pareto chart shows the most frequent obstacles to implement infection control program in 

emergency ICU.  

 

 

 

Table (2): Level of knowledge of health care providers about nosocomial infection and CVC before 

and after intervention in both ICUs. 

 

 

Level of knowledge 

Before 

intervention 

After 

intervention 

 

p value 

 

Surgical ICU: 

Level of knowledge about nosocomial infection: 

 Adequate. 

 Inadequate. 

N=52 

N 

 

% 

N=52 

N 

 

% 

 

 

 

0.298 
 

46 

6 

 

88.5 

11.5 

 

50 

2 

 

96.15 

3.85 

Adequacy of knowledge about CVC : 

 Adequate. 

 Inadequate. 

 

18 

34 

 

34.6 

65.4 

 

42 

10 

 

81.8 

19.2 

 

 

0.0001* 

Emergency ICU: 

Level of knowledge about nosocomial infection: 

 Adequate. 

 Inadequate. 

N=32 

N 

 

% 

N=32 

N 

 

% 

 

 

0.625 29 

3 

90.6 

9.4 

31 

1 

96.9 

3.1 

Level of knowledge  about CVC : 

 Adequate. 

 Inadequate. 

 

 

6 

26 

 

 

18.6 

81.4 

 

 

28 

4 

 

 

88.5 

11.5 

 

 

0.000* 

*Statistically significant 
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Table (3): Patients' characteristics before and after intervention in surgical ICU. 

Pts characteristics Before intervention  

(N = 435) 

After intervention 

( N = 336) 

 

 

 

p value 

Age (years): 

 X ± SD 

 

 

 <20 

 20-40 

 >40 

 

 

 

40.02± 21.2 

 

 

 

38.4  ± 21.7 

 

 

 

t test 

1.06 

 

0.2 

N % N % ᵡ
2
 p 

80 

122 

233 

18.4 

28.0 

53.6 

74 

77 

185 

22.0 

22.9 

55.1 

 

3.26 

 

 

0.2 

 

Sex : 

  Male. 

  Female. 

 

222 

213 

  

 51.5 

49.0 

 

174 

162 

 

51.8 

48.2 

 

 

0.02 

 

 

0.9 

Duration of stay (days): 

 X ± SD  

 Range 

 Median 

 

4.96± 4.96 

1 – 60 

4.0 

 

 

 

 

4.6±4.8 

1-30 

3.0 

Mann–

Whitney 

U test 

65798.5 

 

 

* 

0.01 

Site used for catheter insertion: 

 Internal Jugular vein.  

 Subclavian vein. 

 Femoral vein. 

N % N % ᵡ
2
 p 

 

157 

276 

 2 

 

36.1 

63.4 

0.5 

 

190 

146 

0 

 

56.6 

43.4 

0% 

 

 

33.2 

 

 

* 

0.00 

 

*Statistically significant. 

 

Table (4): Patients' characteristics before and after intervention in emergency ICU. 

 

Patient characteristics 

Before intervention 

(N = 306) 

After intervention 

( N = 381) 

 

 

 

p value 

 Age (years): 

X±SD 

 

 

                      <20 

 20-40 

 >40 

 

39.3±20.1 

 

39± 20.4 

 

t test 

0.17 

 

 

0.9 

N % N % ᵡ
2
 p 

41 

145 

120 

13.4 

47.4 

39.2 

71 

161 

149 

18.6 

42.2 

39.2 

 

3.9 

 

 

0.14 

 

Sex : 

   Male 

  female 

 

173 

133 

 

56.6 

43.5 

 

212 

169 

 

55.6 

44.4 

 

 

0.02 

 

 

0.8 

Duration of stay (days)  

  X ± SD 

  Range 

 Median 

 

4.8±4.16 

1 – 23 

3 

 

4.07±4.14 

1 - 20 

2 

 

Mann–

Whitney U 

test 

49486.5 

 

* 

0.001 

Site used for catheter insertion 

 Internal Jugular vein. 

 Subclavian vein. 

 Femoral vein.  

N % N % ᵡ
2
 p 

    166 

140 

0 

   54.2 

45.8 

0 

    229 

152 

0 

60.1 

39.9 

0 

 

2.15 

 

0.14 

*Statistically significant. 
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Table (5):  The level of physician adherence to evidence based guidelines recommended by CDC to 

decrease CRBSI  during CVC insertion before and after intervention in surgical ICU. 

Level of physician adherence 

to evidence based guidelines 

recommended by CDC to 

decrease CRBSI.  

Before 

intervention 

(N=435) 

After 

intervention 

(N=336) 

   ᵡ
2
 P value 

Before procedure 

Hand washing:  

 Done 

 Not done  

N % N %  

12.16 

 

0.000
*
 

275 

160 

63.2 

36.8 

252 

84 

75.0 

25.0 

Sterilize procedure: 

 Done 

 Not done 

 

435 

0 

 

100.0 

100.0 

 

336 

0 

 

100.0 

100.0 

 

Fisher exact 

 

1.000 

Drape  pt in sterile fashion:  

 Done 

 Not done 

 

155 

280 

 

35.6 

64.4 

 

150 

168 

 

44.6 

55.4 

 

9.67 

 

0.002
*
 

 

During procedure  

use sterile glove : 

 Done 

 Not done 

 

 

435 

0 

 

 

100.0 

0.0 

 

 

336 

0 

 

 

100.0 

0.0 

 

 

Fisher exact 

 

 

1.000 

Use sterile gown : 

  Done 

  Not done 

 

85 

350 

 

19.5 

80.5 

 

92 

244 

 

27.4 

72.6 

 

6.59 

 

0.01
*
 

Use hat, mask : 

  Done 

  Not done 

 

0 

435 

 

0.0 

100.0 

 

0 

336 

 

0.0 

100.0 

 

Fisher exact  

 

1.000 

Did all personnel fulfill 

precaution: 

  Done 

  Not done 

 

 

130 

305 

 

 

29.9 

70.1 

 

 

135 

201 

 

 

40.2 

59.8 

 

 

8.9 

 

 

0.003
*
 

After procedure 

 was a sterile dressing applied:  

  Done 

  Not done 

 

 

430 

5 

 

 

89.5 

1.5 

 

 

336 

0 

 

 

100.0 

0.0 

 

 

Fisher exact 

 

 

0.07 

 

*Statistically significant. 
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Table (6): The level of physician adherence to evidence based guidelines recommended by CDC to decrease 

CRBSI during CVC insertion before and after intervention in emergency ICU.  

The level of physician 

adherence to evidence 

based guidelines 

recommended by CDC to 

decrease CRBSI 

Before 

intervention 

(N=306) 

After 

intervention 

(N=381) 
ᵡ
2
 P value 

Hand washing : 

 Done 

 Not done 

N % N %  

141.2 
 

      

0.001* 
62 

244 

20.3 

79.7 

267 

114 

70.1 

29.9 

Sterilize procedure: 

 done 

 Not done 

 

306 

0 

 

100.0 

0.0  

 

381 

0 

 

100.0 

0.0 

 

Fisher exact 

 

1.000 

Drape pt in sterile fashion  

 Done 

 Not done 

 

60 

246 

 

19.6 

80.4 

 

76 

305 

 

19.9 

80.1 

 

0.01 

 

0.911 

During procedure  

use sterile glove: 

 Done 
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Figure (3): Incidences of CRBSI before and after intervention in surgical ICU. 

(Numerically, after intervention, the incidence of CRBSI is les than that before intervention but 

statistically, there is no significant difference between both). 
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Figure 

(4): Incidences of CRBSI before and after intervention in emergency ICU. (Statistically before 

intervention, the incidence CRBSI is significantly less than  that after intervention). 

 

 

Figure (5): The most common isolated microorganisms from Catheter in surgical ICU befo 

Figure (5): The most common isolated microorganisms from catheter before and after intervention in  

surgical ICU  

 
 

 

 

Figure (6): The most common isolated microorganisms from catheter before and after intervention in 

emergency ICU 
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Table (7): Incidences of CRBSI before and after intervention in both ICU. 

ICUs Number of 

cases 

Number of 

catheter-days 

Incidence of CRBSI 

Surgical ICU before 

intervention 

13 2160 6.01/1000 catheter-days 

Surgical ICU after 

intervention 

6 1554 3.9/1000 catheter-days 

Emergency ICU before 

intervention 

5 1246 4.01/1000 catheter-days 

Emergency ICU after 

intervention 

0 1823 0/1000 catheter-days 

 

 

Table (8): Stay period and extra-period of patient with CRBSI in both ICUs (values are represented in 

mean±SD). 

 

ICUs 

Stay period  

(days) 

Stay extra-period   

(days) 

Surgical ICU before 

intervention 

23.8±5.0 19.1±0.5 

Surgical ICU after 

intervention 

21.6±13.0 17.0±8.5 

Emergency ICU before 

intervention 

17.3±2.9 12.23±2.5 

DISCUSSION 

          Catheter related blood stream infection 

(CRBSI) is a complication of central venous 

catheter use. 
(18)

. 

       From the present study, the detected 

sociodemographic characteristics of the studied 

health care providers sample  in surgical and 

emergency ICUs were nearly similar to the 

reported  sociodemographic characteristics of the 

studied health care providers samples by other 

workers.
 (13, 19 - 21)    

        The present  study showed that,  the main 

obstacles to implement infection control program 

in surgical ICU were work overload, inadequate 

resources and lack of infection control guidelines 

application, while in emergency ICU these were 

inadequate resources, improper design, lack of 

guidelines and insufficient training.  These 

obstacles can be solved by focusing on increasing 

infection control budget, intense training for health 

care providers and adapting standard infection 

control guidelines will solve 80% of the problem 

of CRBSI. This was in agreement with the finding 

of other workers 
(22)

.  

From this study it was found that, majority of 

healthcare providers in both ICUs had adequate 

knowledge about nosocomial infection which 

increased to 96.15% and 96.9% in surgical and 

emergency ICUs respectively after intervention 

without significant difference. These  findings 

were in  agreement with the reported findings of 

Qayyum et al (9), Ahmed (19),  Abd EL-Aziz (23), and 

Adebimpe et al., (25).. 

 The present  study showed also that, only 

34.6% and 18.6% of healthcare providers in both 

ICUs had adequate knowledge about CVC which 

increased to 81.8% and 88.5% in surgical and 

emergency ICUs respectively after intervention 

with highly significant difference between them. 

This was attributed to effective health education 

message delivered during the intervention phase. 

These findings were  opposite to that reported  by 

Ahmed (19).  He reported that, more than half of his 

studied group from  healthcare providers had 

adequate knowledge about CVC.        

      From the present study it was found that, the 

mean stay period was 4.96 days before and 4.6 

days after intervention in surgical ICU , , it was 4.8 

before intervention and 4.07 days after intervention 

in emergency ICU. These findings  were similar to 

that  reported by Longmate et al. (26) and Cherry-

Bukowiec et al. (27).  
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From the present study it was found that, 

the most frequent used site for catheter insertion in 

emergency ICU was internal jugular vein 54.2% 

and 60.1% of cases before and after intervention  

respectively with no use of femoral site. In surgical 

ICU, the most  frequent used site before 

intervention was subclavian vein (63.4%) , while 

internal jugular vein was the most used site after 

intervention (56.6%) with no use of femoral site. 

These findings  were nearly similar to that  

reported by  other workers. (26, 28)   

From the present study it was found that, 63% 

of health care providers in surgical ICU performed 

hand  washing preceding central venous catheter 

insertion before intervention with significant 

improvement in performance after intervention . 

This finding was similar to that of Sean et al. (3). In 

emergency ICU, only 20% of health care providers 

performed hand washing , This finding is in partial 

accordance  with Ahmed (19)  who reported that 

half of healthcare providers didn't wash their hands 

before catheter insertion.  

The detected low percent of health care 

providers who performed hand washing  in 

emergency ICU may be attributed to inadequate 

resources in that ICU beside healthcare providers' 

attitude regarding hand washing, This attitude had 

been  improved significantly in post intervention 

phase after dissemination of CDC guidelines and  

the significant improvement in infection control 

infrastructure .  

From the present study it was found that, all 

healthcare providers in both ICUs performed skin 

sterilization by povidone iodine before CVC 

insertion In both ICUs of the present study,  

chlorhexidine was not used for skin sterilization. A 

meta-analysis of 4,143 catheters suggested that 

chlorhexidine preparation reduced the risk of 

catheter related infection by 49% relative to 

povidone iodine 
 (29)

.  

The present  study clarified that less than 

half of health care providers in both ICUs draped 

patients in sterile fashion preceding catheter 

insertion with significant improvement after 

intervention in surgical ICU .This result was in 

accordance with Ahmed 
(19)

 reported findings but 

in contrast with Sean et al. 
(3)

 reported findings. 

They reported that, 85% of healthcare providers 

draped patients in a sterile fashion.  

This  present study also clarified that, all 

healthcare providers in both ICUs wore sterile 

gloves during central venous catheter insertion 

before and after intervention, while none of them 

used hat and mask . Also it showed that there is 

highly significant improvement in physician 

practice in surgical ICU after intervention 

regarding use of sterile gown and fulfilling 

precaution by all personnel. These finding were 

similar to that reported by Taylor et al. 
(30)

 but 

against to thast reported by Sean et al. 
(3)

. They 

found that 92% of healthcare providers used hat, 

mask, and sterile gown and 100% of them used 

sterile gloves.   

       From the present study it was found that  

89.5% and 98.7% of studied healthcare providers 

in surgical ICU and emergency ICU respectively  

applied a sterile dressing after procedure .These 

findings were similar to that reported by Sean et 

al. 
(3) ,

 Ahmed 
(19) , 

  Abd El-Aziz 
(24)

 and Gillies et 

al
 (31)

. 

     Also from this study, it was found that, the 

incidences of CRBSI based on clinical suspicion in 

surgical ICU were 3.9 % before and 2.08% after 

intervention while the incidences of CRBSI that 

was confirmed by blood culture test  were 3.0% 

before and 1.8% after intervention . Although the 

incidences of CRBSI after intervention were  

numerically less than that before intervention but 

statistically, there was no significant differences.  

The incidences of CRBSI that had been detected in 

the present study were higher than that reported by 

Sallam et al. 
(32)

, and similar to that of  van der 

Kooi et al 
(33)

 and lower than that reported by  El 

Nakera et al. (13) which was 12.0%.  

     Also  from this study, it was found that that, the 

incidences of CRBSI based on clinical suspicion in 

emergency ICU patients  were 1.96 % before and 

0.05% after intervention respectively while the 

incidences of CRBSI that was confirmed by blood 

culture test  were 1.6% before and 0.0%  after 

intervention.  Statistically, the incidences of 

CRBSI after intervention  were significantly  less 

than those after intervention. The incidences of 

CRBSI that  had been detected in the present study  

were similar to those reported by Sallam et al. 
(32)

, 

Dogru et al. 
(34)

 and Sood 
(35). 

 

       From the present  study, the most common 

detected organisms in  surgical ICU were Staph, 

klebsiella and citrobacter while candida albicans 

represented 7.7% of all detected organisms. 

However after intervention the most common 

detected organisms were klebsiella, E.choli and 

Staph. In emergency ICU the most common 

organism in pre intervention phase were klebsiella 

and citrobacter. After intervention, the occurrence 

incidence of CRBSI reached zero. The most 

common organisms that had been detected in the 

present study, differ from those detected by some 

other workers. Sunmi et al. 
(5)

 reported that, the 

most common pathogens identified at baseline 

were Candida species, followed by Staphylococcus 

aureus and coagulase-negative staphylococci. 



Z.U.M.J.Vol.19; N.6; November; 2013    
 

-504- 

 

An Interventional Study To Decrease Central ……… 

During the intervention period, there was a 

decrease in the percentage of gram-negative 

bacterial isolates and a relative increase of gram-

positive bacterial isolates. This phenomenon 

persisted until the period after the intervention, 

except for the increase of CA-BSI by 

Acinetobacter species. I 

      From the present study, it was found that, the 

incidence of CRBSI decreased from 6.01/1000 

catheter-days to 3.9/1000 catheter-days after 

intervention in surgical ICU , while it decreased 

from 4.01/1000 catheter-days to 0/1000 catheter-

days after intervention in emergency ICU These 

finding were  in accordance with the reported 

findings of Longmate et al. 
(25)

  , Pronovost et al. 
(35)

  and Sunmi et al. 
(5)

  

From the present study, it was found that, 

the stay of patient with CRBSI before and after 

intervention, in both ICUs was prolonged  and 

hence long hospital stay of these infected patients 

compared with others This result was similar to El 

Nakera et al. (13). The prolonged stay in ICU 

augments the risk and danger of catheter related 

blood stream infection 
(36)

 . 

      In conclusion, This study revealed that, 

implementation of simple education program 

increased adequacy of knowledge, improved the 

practice of healthcare providers and reduced CVC 

blood stream infection rates in ICUs by almost 

50%, during the intervention period. 
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 دراست تذخليت لتمليل الاصببت بعذوي الذم النبشئت عن المسطرة الىريذيت المركسيت فً وحذاث العنبيت المركسة بمستشفً السلبزيك الجبمعً

 

 

نهًسزشفيبد يٍ اخطر انًشبكم ثٕحدداد انعُبةدخ انًركدحح حيدش آَدب رعدد ئدججب لزيسديب نحةدبلح َسدجخ انًدر  ٔحدب د انعدٖٔ انًكزسجخ  رعد الممذمت:

ٔةعدد يدرةا انعُبةدخ انًركدحح .انٕفبح نًرضٗ انحب د انحرجخ فضلا عٍ يب ةصبحجٓب يٍ طٕل فزرح ا لبيخ ثبنعُبةخ انًركحح ٔثبنزدبنٗ يةدبلح انزكهفدخ

ٔرعزجدر  عددٖٔ انددو .ٖٔ انًكزسجخ ثسجت انحب د انًرضيخ انشدةدح نهًرضٗ ثبلإضبفخ إنٗ كضرح انزدخلاد انطجيخ انعًيمخيٍ اكضر انُبس عرضخ نهعد

عٍ انُبشئخ عٍ انمسطرح انٕلةدةخ انًركحةخ  يٍ اخطر انًشبكم نًرضٗ انعُبةخ انًركحح حيش آَب رزسجت فٗ يةبلح حدٔس انًر  ٔانٕفيبد فضلا 

نداا ٔجدت انعًدم عهدٗ انحدد يدٍ حددٔس  ْداِ انعددٖٔ يدٍ خدلال يجًٕعدخ يدٍ   خ عٍ طٕل فزرح ا لبيدخ ٔيةدبلح انرعبةدخ انًمديدخ يةبلح انزكهفخ انُبرج

 .اندلائبد انزٗ رٓدف انٗ رمهيم انعدٖٔ أ يُع حدٔصٓب

نعددٖٔ انُبشدئخ عدٍ انمسدطرح رٓدف اندلائخ انٗ رحسيٍ ئلايخ انًرضدٗ ؤٖ انمسدطرح انٕلةدةدخ انًركحةدخ عدٍ طرةدك رمهيدم االهذف من الذراست:

 انٕلةدةخ انًركحةخ ثٕحداد انعُبةخ انًركحح ثًسزشفٗ انحلبيةك انجبيعٗ  

ئدرةرا  ٔعُبةدخ  58نزحميك ْاِ ا ْداف فمد  اجرةذ للائخ ردخهيخ ثٕحدريٍ نهعُبةدخ انًركدحح حٔحددح انعُبةدخ انًركدحح انجراحيدخ حالطرق والىسبئل:

 ٔلد ضًذ اندلائخ كدم انًرضدٗ ؤٖ انمسدطرح انٕلةدةدخ 5145-5144ئرةرا  ثًسزشفٗ  انحلبيةك انجبيعٗ اصُبء انعبو ا كبلةًٗ  47ح انطٕالئ

شدٕٓل ثعدد انزددخم  كًب ضدًذ كدم يمدديٗ ان ديدخ  9شدٕٓل لجدم انزددخم ٔ 9انًركحةخ ثٕحداد انعُبةخ انًركحح يحم اندلائخ اصُدبء فزدرح اندلائدخ ح

 انعُبةخ انًركحح يحم اندلائخ ٔانمبزًيٍ ثدٔلْى عهٗ رركيت ٔانعُبةخ ثبنمسطرح انٕلةدةخ انًركحةخ انصحيخ ثٕحداد 

 جمع البيبنبث: ولذ مرث الذراست  بثلاث مراحل:

 :ٔ لد رى  فيًٓب:انًرحهخ ا ٔنٗ ٔانضبنضخ

 انزرصد انُشظ نحسبة يعدل حدٔس عدٖٔ اندو انُبشئخ عٍ انمسطرح انٕلةدةخ انًركحةخ  -4

 حسبة يدح ا لبيخ انحازدح انُبرجخ عٍ انعدٖٔ -5

 يلاحظخ رركيت انمسطرح انٕلةدةخ انًركحةخ يٍ لجم يمديٗ ان ديخ انصحيخ   -6 

 رمييى يعهٕيبد انفرةك انطجٗ عٍ انعدٖٔ انًكزسخ ٔانمسطرح انٕلةدةخ انًركحةخ  -7

 حم اندلائخ رمييى انجُيخ انزحزيخ نًكبفحخ انعدٖٔ نٕحداد انعُبةخ انًركحح ي-8

:حيرحهخ انزدخم ٔ لد رى فيٓب رعرةف يمديٗ ان ديخ انصحيخ فٗ ٔحداد انعُبةخ انًركحح يحم اندلائخ  ثب لشبلاد انًٕصدٗ ثٓدب يدٍ انًرحهخ انزبَيخ

 لجم يركح يكبفحخ ٔيمبٔيخ انعدٖٔ يٍ خلال كزيت رُبٔل انُمبط انزبنيخ:

 اَزشبلْب  رعرةف انعدٖٔ انًكزسجخ ٔائجبثٓب ٔيصبللْب ٔطرق-4

 طرق يكبفحخ انعدٖٔ انًكزسجخ -5

 انمسطرح انٕلةدةخ انًركحةخ :ائز دايٓب ٔ ا جراءاد ا حزرايةخ انزٗ ةجت اخاْب عُد رركيجٓب ٔغيرْب  -6

 نتبئج الذراست

سددجخ ثدديٍ عدددل طجيددت يمدديى ٔ يدددلس يسددبعد حيددش انُ 45يًرضددخ ٔ 71ئددرةر ٔةزُددبٔة عهدديٓى  58انعُبةددخ انًركددحح انجراحيددخ  رحزددٕٖ عهددٗ 1-

 ثًعُٗ يًرضخ ٔاحدح نكم ئرةرةٍ  5:4انًًرضبد ٔا ئرح في انُجزطشيخ 

طجيت يميى ٔ يدلس يسبعد حيش انُسجخ ثيٍ   8يًرضخ ٔ 57ئرةر ٔةزُبٔة عهيٓى  47ٔحدح انعُبةخ انًركحةخ ثًسزشفٗ انطٕالئ رحزٕٖ عهٗ -5

 هٗ لٔلاد ردلةجيخ في يكبفحخ انعدٖٔ جبءد الم يٍ انُصف فٗ كهزب انٕحدريٍ   ايب ىسجخ انحبصهيٍ ع5:4عدل انًًرضبد ٔا ئرح في انُجزطشيخ

نهٕلٕف عهٗ اْى انًعٕلبد ٔكبَدذ  "pareto chart"نهٕصٕل انٗ انًعٕلبد انًؤلةخ انٗ رطجيك طرق يكبفحخ انعدٖٔ ثكلا انٕحدريٍ لًُب ثعًم  -6

عًم ٔعدو رٕفر انًٕالل َٔمص ا لشبلاد ٔعدو كفبةخ انزدلةت  أيب في عُبةخ انطدٕالئ انُزبزج كب رٗ فٗ ٔحدح انعُبةخ انًركحح:يةبلح انزحًيم فٗ ان

 فكبَذ انًعٕلبد كبنزبني ٔثبنزرريت: عدو رٕفر انًٕالل ٔا يكبَيبد ٔانزصًيى ان بطئ نهًكبٌ َٔمص ا لشبلاد ٔعدو كفبةخ انزدلةت 

 

ٗ لجدم انزضميدف انصدحٗ ٔثعددِ ثبنُسدجخ نهعددٖٔ انًكزسدجخ ٔنكدٍ رٕجدد علالدخ ؤ ل ندّ   رٕجد علالخ ؤ ل نخ احصبزيخ ثيٍ يعهٕيبد انفرةك انطج-7

 احصبزيخ ثبنُسجخ نجعا انُمبط ان بصخ ثبنمسطرح انٕلةدةخ انًركحةخ يٕضحخ ثبنجدأل 

ائز داو انجبٌٔ ٔرطجيك أضحذ اندلائخ رحسٍ فٗ الاء انفرةك انطجٗ ثعد انزدخم يٍ حيش غسم انيدةٍ ٔرغطيخ انًرةا ثطرةمخ صحيخ ٔكانك -8

 ا جراءاد ا حزرايةخ يٍ لجم انعبيهيٍ 

ثبنًبزخ ثٕحدح انعُبةخ انًركحح انجراحيدخ ايدب ثعُبةدخ انطدٕالئ فمدد  1.2َزج عٍ انزدخم رمهيم َسجخ عدٖٔ اندو انُبشئخ عٍ انمسطرح انٕلةدةخ ثًعدل -9

 ٔصهذ انُسجخ نهصفر 

 ح ا لبيخ نهًرضٗ انًصبثيٍ ثعدٖٔ اندو انُبشئخ عٍ انمسطرح انٕلةدةخ انًركحةخ ٔاشبلد اندلائخ انٗ ٔجٕل طٕل يهحٕظ ثفزر-7

َسزُزج يٍ ْاِ اندلائخ  اٌ ثرَبيج رضميف صحٗ نزطجيك ا لشبلاد انًٕصٗ ثٓب يٍ لجدم يركدح يكبفحدخ ٔيمبٔيدخ انعددٖٔ ثب ضدبفخ اندٗ :الخلاصت

انُبشئخ عٍ انمسطرح انٕلةدةخ انًركحةخ ٔرطجيك ْاا انجرَبيج فٗ ْداِ اندلائدخ الٖ اندٗ رحسيٍ انجُيخ انزحزيخ نًكبفحخ انعدٖٔ ئٕف ةمهم عدٖٔ اندو 

 % اصُبء فزرح اندلائخ81يةبلح كفبءح يعهٕيبد ٔرحسٍ الاء انفرةك انطجٗ ثب ضبفخ انٗ رمهيم َسجخ ا صبثخ ثًعدل 

 :التىصيبث

 انًركحح  يةبلح انًيحاَيخ ان بصخ ثًكبفحخ انعدٖٔ ان بصخ ثٕحداد انعُبةخ-4

 عًم يسح لٔلٖ نهجُيخ انزحزيخ ٔانًُزجبد  انًزٕفرح ان بصخ ثًكبفحخ انعدٖٔ ثٕحداد انعُبةخ انًركحح -5

 رُفيا ا جراءاد ٔا لشبلاد ان بصخ ثًكبفحخ انعدٖٔ ثصرايخ ٔححو -6

 رٕفير انًهصمبد ٔانكزيجبد انزٗ رشًم عهٗ اجراءاد يكبفحخ انعدٖٔ ثٕحداد انعُبةخ انًركحح -7
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د  ضرٔلح انعًم عهٗ يةبلح انجرايج انزدلةجيخ نًمديٗ ان ديخ انصحيخ  ثٕحداد انعُبةخ انًركحح ثًسزشفيبد جبيعخ انحلبيةك عٍ كم يب ْٕ جدة -8

 فٗ  يكبفحخ انعدٖٔ  يع رمييى يعهٕيبد انفرةك انطجٗ ثصفخ لٔلةخ 

ح انٕلةدةخ ٔانطدرق انسدهيًخ نزركيجٓدب ٔانعُبةدخ ثٓدب ٔكدانك اجدراءاد يكبفحدخ انزعهيى ٔانزدلةت انًسزًر نهفرةك انطجٗ عٍ لٔاعٗ ائزعًبل انمسطر-9

 انعدٖٔ انلاييخ نزمهيم ا صبثخ ثعدٖٔ اندو انُبشئخ عُٓب

 انزمييى اندٔلٖ ٔانًسزًر نًعهٕيبد انفرةك انطجٗ ٔكانك ا نزحاو ثب جراءاد ا حزرايةخ عُد رركيت انمسطرح ٔكانك عُد انعُبةخ ثٓب -7

 د يٍ ٔجٕل عدل يُبئت يٍ انزًرةا لاخم ٔحداد انعُبةخ ٔاناٖ ةؤصر ثدٔلِ عهٗ ا لاء لاخم ٔحداد انعُبةخ انًركحح انزأك-8

 ليبس يدٖ ان طٕلح ٔانُفع يٍ رركيت انمسطرح انٕلةدةخ انًركحةخ -9

 % يٍ انكهٕلْيكسدةٍ فٗ رعميى يكبٌ رركيت انمسطرح  5ائز داو -41

د انعدٖٔ انًكزسجخ ثبنًسزشفيبد رٓدف انٗ ررصد انحب د انجدةدح ٔعًم انلايو نهحد يٍ اَزشدبل انعددٖٔ  ثديٍ عًم ٔحدح خبصخ نزرصد حب  -44

 ٔحداد انعُبةخ 

 

 

 


