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ABSTRACT 

Background: Central line-associated bloodstream infections  are considered one of the most common types of 
healthcare-associated infections , it has a significant concern in critical care environments, Causing greater sickness, 
fatalities, and healthcare costs, many strategies Have been used to mitigate the risk of central line-associated bloodstream 
infection Aim: This study aimed to investigate the effect of using disinfecting cap on central line- associated blood 
stream infection among critically ill patients in Egypt. Methods: This research used a quasi-experimental design at 
Mansoura University Emergency Hospital’s trauma intensive Care Units. Ninety-six adult patients requiring internal 
jugular Central venous catheter patients with insertions lasting over 48 hours were randomly assigned to an intervention 
group. (n=48, disinfecting cap applied) or a control group (n=48, routine care). For data collection, a central line 
disinfecting cap tool was used. Results: The intervention group had a significantly lower central line-associated 
bloodstream infection rate (6.1%) compared to the control group (20.8%) (p = 0.033). The groups did not differ 
significantly in demographic characteristics, health-related factors, or central venous catheter insertion variables, more 
than 90% of cases who developed central line-associated bloodstream infection in both groups had central venous 
catheter duration more than 7days. Conclusion: Disinfecting caps have been shown to decrease the risk of central line-
associated bloodstream infections. This simple and cost-effective intervention should be considered as part of routine 
central line maintenance bundles to safeguard patients and minimize the impact of infections contracted in hospitals. 

Keywords:Central Line-Associated Bloodstream Infection, Critical Care, Disinfecting Caps, Infection Prevention, 
Intensive Care Unit. 

Introduction: 
The burden of healthcare-associated 

infections (HCAIs) on public health is substantial. 
that affects Patients in a hospital or other healthcare 
facility may acquire infections that were not 
present at the time of admission. These also include 
infections contracted by patients while in the 
hospital (Haque et al., 2018). HCAIs, particularly 
Central Line-Associated Bloodstream Infections 
(CLABSIs), are a major concern in healthcare 
settings. These infections, which can lead to severe 
complications, increased morbidity, and mortality 
rates, prolonged hospital stays, and substantial 
financial burdens on the healthcare system, are 
prevalent in hospitals and intensive care units. 
(Baier et al., 2020a; Mishra et al., 2017)  

Central venous catheters (CVCs), while 
crucial for delivering lifesaving interventions in 
critical care settings, serve as the primary route for 
CLASBSI development (Selby et al., 2021). 
Recognized as a leading cause of preventable HAIs 
(Madni & Eastman, 2018), CLABSI prevention is 
a top priority for healthcare institutions worldwide 
(Australian Guidelines for the Prevention and 

Control of Infection in Healthcare (2010) | 
NHMRC, n.d.; Loveday et al., 2014; O’grady et 
al., 2011). 

The Centers for Disease Control and 
Prevention (CDC et al., 2022) defines CLABSI as a 
bloodstream infection occurring 48 hours or more 
after central line placement, unrelated to infection 
at other body sites. According to The Infectious 
Diseases Society of America (IDSA), "catheter-
related bloodstream infection" (CRBSI) is the 
preferred term. and outlines specific diagnostic 
criteria (Lissauer et al., 2012). Annually, 
CLABSIs result in an estimated 250,000 cases and 
30,000 deaths in the United States, making them a 
significant public health concern.(Dudeck et al., 
2015; Richter & McAlearney, 2018; Toor et al., 
2022).  

Research from low- and middle-income 
countries indicates a wide range of CLABSI 
incidence rates (1.6 to 44.6 per 1,000 central line 
days), suggesting that differences in healthcare 
practices and resources play a significant role. 
(Talaat et al., 2016). Risk Factors for CLABSI 
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Development Multiple factors contribute to 
CLABSI development, including patient-related 
Factors, factors associated with catheters, 
healthcare provider behaviors, and the healthcare 
system: 

Factors associated with patients include 
prolonged catheterization, compromised immune 
systems, underlying health conditions, and receipt 
of total parenteral nutrition (Greenberg et al., 
2015; Keller et al., 2016; Savetamal, 2021). 
Concerning factors related to catheters, Catheter 
type number of lumens (e.g., triple lumen 
catheters), and duration of catheterization (Baier et 
al., 2020; Bozaan et al., 2019; Parameswaran et 
al., 2011; Templeton et al., 2008)  

Regarding healthcare Provider Practices 
comprise inadequate hand hygiene, breaches in 
aseptic technique during catheter insertion and 
maintenance, and frequent catheter manipulation 
(Barton et al., 2022; Ekwere et al., 2013; 
Maiguy-Foinard et al., n.d.) while Healthcare 
System Factors include variation in infection 
control practices and adherence to guidelines 
among healthcare facilities (Talbot et al., 2013).  

Key strategies for preventing CLABSI 
before catheter insertion include Reducing the 
unnecessary use of CVCs and ensuring healthcare 
providers are well-trained and competent for CVC 
insertion and maintenance and administering daily 
chlorhexidine baths for high-risk patients (Buetti et 
al., 2022; Reynolds et al., 2021). These proactive 
measures ensure that catheter placement is 
necessary, and that healthcare staff are well-
prepared to manage CVCs effectively. 

During and after catheter insertion, 
additional precautions are crucial for preventing 
CLABSI. This involves strictly following aseptic 
techniques with the use of checklists, employing 
ultrasound guidance for catheterization in the 
internal jugular and femoral veins, Ensuring 
rigorous sterile barrier precautions and using 
alcoholic chlorhexidine for skin disinfection 
(Buetti et al., 2022).  

After insertion, maintaining appropriate 
nurse-to-patient ratios, using chlorhexidine 
dressings, disinfecting catheter hubs and injection 
ports, removing unnecessary catheters, and 
performing continuous CLABSI surveillance are 
key to minimizing infection risks (Buetti et al., 
2022). 

  Disinfecting Caps are a promising 
intervention disinfecting caps, containing sponges 
impregnated with antiseptic solutions like 70% 
isopropyl alcohol, provide passive disinfection of 

needleless connectors and have gained attention as 
a potential strategy to reduce CLABSI rates. 
Studies report significant reductions in CLABSI 
incidence (ranging from 30% to 87%) associated 
with disinfecting cap use (Jimenez et al., 2015; 
Merrill et al., 2014)  .  

Incorporating disinfecting caps into central 
line maintenance bundles offers several benefits. 
These include improved compliance with infection 
control practices, sustained reductions in CLABSI 
rates, and potential cost savings. (Beeler et al., 
2019; Martino et al., 2017). While previous 
research has shown promising results, there is 
limited research exploring the relationship between 
disinfecting caps and CLABSI rates in Egypt. 

This study aims to investigate the effect of 
using disinfecting caps on central line-associated 
bloodstream infections among critically ill patients 
in Mansoura university Emergency Hospital. This 
research seeks to provide valuable insights for 
Egyptian healthcare facilities considering the 
adoption of disinfecting caps as a standard 
preventative strategy to safeguard patients and 
minimize the impact of CLABSIs. 
Materials and Methods 
1. Technical Design. 

  Research design:A quasi-experimental 
research design was utilized for this study, as it is 
both practical and appropriate for exploring the 
cause-and-effect relationship under investigation. 
(Rogers & Révész, 2019).   

Subjects: A convenience sample included 
96 adult critically ill patients of either Gender who 
are fulfilling the following criteria: 
 Adult patients aged 18 years or more. 
 All patients admitted to the intensive care unit 

(ICU) need to have an internal jugular CVC. 
 CVC remains indwelling for more than 48 

hours 
The study did not include patients with 

central lines inserted for less than 48 hours. 
Setting: The study took place Mansoura 

University's emergency hospital in the Intensive 
Care Units.  There are three ICUs, with a total bed 
capacity of 32 beds. Two of them have 10 beds 
each, and the third one has 12 beds. The ICUs are 
designed to handle multiple trauma patients and 
have advanced technology for patient care. Each 
nurse is responsible for approximately two patients. 

 
 
 



 

 373 

The Effect of Using Disinfecting Cap  ..… 

 Data collection tools: 
An adapted instrument was employed to 

collect data related to this study following a review 
of the relevant literature (Al-Khawaja et al., 2021; 
CDC et al., 2022; Mermel et al., 2009). 
 Central Line Disinfecting Cap Tool: 

This tool was employed to gather data 
regarding the socio-demographic characteristics of 
the patients, health- relevant data, central line data 
and CLABSI diagnostic criteria. 
Part One: Patients' Socio-Demographic and 
Health-Relevant Data.           

This part was used to address the personal 
data of the patients and his health history which 
will include the following: 
age, gender, date of admission, diagnosis, medical 
or surgical history, and length of stay. 
Part Two: Central line related data 

This part included the catheter insertion site, 
device insertion and removal date, and central line 
duration (Al-Khawaja et al., 2021). 
Part Three: CLABSI Diagnostic criteria 

This part included certain criteria as defined 
by the National Health Care Safety Network 
(NHSN) (CDC et al., 2022;) as following: 

1. Clinical signs of infection 
 Fever (>38.0 C) 
 Chills 
 Hypotension. 
2. Laboratory (Blood cultures will be required 

for patients who develop at least one of the 
previous signs or symptoms within 48 hours 
of central line insertion). 

 Identified pathogen(s) detected in one or more 
blood cultures. 

 Common commensal organisms are found in 
two or more blood cultures. 

2. Operational Design 
The operational design included validity of the 
tools, and pilot study. 
Validity of the study tool: 

The study tool underwent a validation 
process involving three experts in critical care and 
emergency nursing. Their feedback led to 
necessary modifications, and the tool was 
subsequently ready for testing. 

 
 
 

Pilot Study: 
A pilot study was carried out on a total of 

10% of the sample (5 patients in each group 
“control and intervention”) Ten subjects were 
involved in the study, and its statistical validity was 
established. The pilot study participants were 
excluded from the main study sample. 
3. Administrative Design 
  Preparation Phase 

1. Authorization to conduct this study was 
granted by the relevant authorities. 

2. Once permissions were granted to proceed in 
this proposed study, 96 patients who 
qualified based on the inclusion criteria were 
enrolled in the study by the investigator. 

3. To maintain 24-hour follow-up, ICU nurses 
providing direct patient care were provided 
with the required education on the use of 
disinfecting caps. 

4. Participants or their relatives (next of kin) 
provided written informed consent after 
informing them about the study's objectives, 
procedures, benefits, and potential risks. 

5. They were informed that participation in the 
study is voluntary, and they have the right to 
either consent or decline the patient's 
involvement in the research. 

6. They were assured that their personal 
information would remain confidential. 

7. Participants were informed that they could 
withdraw the patient from the study at any 
time without any consequences. 

8. The investigator conducted data collection 
over four months, beginning in May 2023 
and concluding at the end of Aug 2023. 

9. All data collection tools were coded to prevent 
the disclosure of any personal information 
about the sample. 

Implementation Phase. 
1. An initial assessment of all patients was 

carried out by the researcher in the day of 
central line insertion in the ICU to ensure 
that they meet the inclusion criteria and are 
not subject to any exclusion criteria. 

2. The subjects were randomly assigned to 
either an intervention group (A) or a control 
group.  Each group includes 48 patients. 
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For the intervention group 
Disinfecting cap (70% Isopropyl Alcohol) 

was applied after completing a line access 
procedure, the disinfecting cap is for single use, it 
may remain on for up to seven (7) days. 
For the control group 

Central line ports were cleaned as routine 
care in the ICU. 
 Patient's demographic and health relevant data 

and central line related data was collected 
using part One and Two data collection tool. 

 Ethical considerations: 
Research Ethics Committee in the Faculty of 

Nursing at Mansoura University granted ethical 
approval number (279). Additionally, official 
permission was secured from the Mansura 
university hospitals director based on a notification 
from the Faculty of Nursing that described the 
study's purposes Furthermore, all participants and 
healthcare providers were made aware about the 
study's goal and benefits, and the investigator's 
status as a master’s student at the Faculty of 
Nursing, Mansoura University 

Participants or their relatives were informed 
that the study posed no risks to their health and that 
participation was voluntary. They could withdraw 
at any time without affecting their care. Informed 
consent was obtained. To ensure confidentiality, 
data was collected and coded securely and stored 
separately from the hospital or university. 
Participants or their relatives were informed that 
data collection sheets would be coded without their 
names, and that the information would be used 
solely for research purposes. 
4. Statistical  

IBM SPSS Statistics version 27 was used to 
analyze the data. Descriptive statistics, including 
means, standard deviations, frequencies, and 
percentages, were calculated for all variables. For 
categorical variables, the Chi-Square test (χ²) was 
used to compare the control and intervention 
groups or Fisher’s Exact Test (FET) where 
appropriate. The primary outcome of interest, the 
occurrence of CLABSI, was compared between the 
groups using the Chi-Square test. Secondary 
analyses involved comparing specific clinical 
parameters, such as fever, chills, and hypotension, 
as well as organism identification in bloodstream 
infections, Statistical significance for all tests was 
set at a p-value of 0.05 or lower. This analysis 
strategy was designed to provide a comprehensive 
understanding of the effect of the disinfecting cap 

on CLABSI occurrence, ensuring the robustness of 
the findings. 
Level significance: 

A significance level of 5% (p-value) was 
used for all statistical tests. Results were 
considered: significant if the error probability was 
below 5% (p < 0.05), non-significant if the error 
probability was above 5% (p > 0.05), highly 
significant if the error probability was below 0.1% 
(p < 0.001). A lower p-value indicates a higher 
level of significance 
Results 

This study aimed to investigate the effect of 
the disinfecting cap on the occurrence of CLABSIs 
among critically ill patients in Egypt. We 
hypothesized that the use of a disinfecting cap 
would reduce the occurrence of CLABSI among 
critically ill patients with central line compared 
with the traditional disinfection.  

Table 1 illustrates an interesting distribution 
across genders, age groups, and settings. Notably, 
there's a higher percentage of males compared to 
females in control and intervention group (64.6% & 
79.6% respectively), with a similar trend observed 
across age groups, where 54.2% of individuals 
aged 40 to under 60 in the routine care group and 
49% in the disinfecting cap group, followed by 
39.6% and 38.8% in the 18 to under 40 age group, 
respectively, and 6.3% in the control group and 
12.2% in the intervention group for the 60 and 
above category.  Additionally, there was little 
difference in the average age between the control 
and intervention groups. (42.17 years & SD of 
+10.799) in and of 42.98 years & an SD of +14.664 
respectively). 

Despite these variations, the differences do 
not appear statistically significant based on the 
provided p-values. Furthermore, the distribution 
across different ICU settings seems relatively 
balanced, with 35.4%, 31.3%, and 33.3% in ICU 1, 
ICU 2, and ICU 3, respectively, for the control 
group, and 26.5%, 30.6%, and 42.9% in the same 
settings for the intervention group. These 
percentages offer a comprehensive view of the 
demographics within both groups, contributing to 
our understanding of the subjects. 
Table 2 illustrates the health-relevant data of the 
Studied groups. 

Table 2-A Reason for ICU Admission of the 
Studied groups reveals the breakdown of diagnoses 
that sheds light on the nature of injuries within the 
studied population. Interestingly, a variety of 
injuries are represented, with notable proportions in 
categories such as head injuries. Specifically, 
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29.2% and 20.8% of individuals in the control 
group were diagnosed with head injury and pelvic 
fracture, respectively, compared to 24.5% and 
18.4% in the intervention group.      

However, it's crucial to note that these 
differences do not appear statistically significant 
based on the provided p-values. Other diagnoses, 
such as spinal injury and brain contusion, also 
show variations between the control and 
intervention groups. For instance, 12.5% of 
individuals in the control group were diagnosed 
with spinal injury compared to 20.4% in the 
intervention group. Similarly, brain contusion was 
observed in 10.4% of the control group and 4.1% 
of the intervention group. These findings provide 
valuable insights into the spectrum of injuries 
encountered within the studied population, 
facilitating a better understanding of the clinical 
context. 

Table 2-B illustrates the past surgical history 
of the Studied groups. The comparison of surgical 
history between the control and intervention groups 
revealed intriguing patterns. A greater proportion 
of individuals in the intervention group reported no 
prior surgical history (67.3%) relative to the control 
group (47.9%). Nevertheless, this difference did 
not appear statistically significant based on the 
provided p-value (p = 0.133). The control group 
had a higher rate of appendectomy (25.0%) 
compared to the intervention group (12.2%). 

Table 2-C illustrates the past medical history 
of the Studied groups. Notably, compared to the 
control group, a larger proportion of individuals in 
the intervention group had no reported medical 
history (31.3% - 44.9% respectively). Hypertension 
(HTN) was more common in the control group 
(20.8%) than in the intervention group (8.2%). 
Similarly, coronary artery disease (CAD) was 
absent in the control group but present in 8.2% of 
individuals in the intervention group. Conditions 
such as diabetes mellitus (DM) and combinations 
of DM with HTN or CAD show comparable 
prevalence between the two groups. Chronic 
obstructive pulmonary disease (COPD) and end-
stage renal disease (ESRD) were present in both 
groups but with minimal differences. 

Overall, while there are variations in the 
prevalence of certain medical conditions between 
the control and intervention groups, statistical 
significance is not achieved. These findings 
contribute to a comprehensive understanding of the 
medical backgrounds of individuals within each 
group, aiding in the interpretation of outcomes and 
the development of tailored interventions. 

Table 2-D Depicts the duration of ICU Stay 
of the Studied groups. It reveals several key 
insights. Notably, there was a balanced distribution 
of patients across different ICU stay durations, with 
no differences among the two groups. The extended 
stay in the ICU was observed more frequently in 
both the routine care and disinfecting cap groups, 
with 58.3% and 61.2% respectively falling into the 
8-14 days category. 

Comparing the frequency distributions, it's 
evident that the proportions of patients staying in 
the ICU for 1-7 days, 8-14 days, and over 15 days 
were quite similar between the control and 
intervention groups. This similarity was further 
supported by the significancy test results, which 
indicate a non-significant difference (X2 = 0.373, p 
= 0.956) in ICU stay duration distribution between 
the two groups.  

Moreover, the mean ICU stay durations for 
both groups were comparable, with the control 
group averaging 9.38 days and the intervention 
group averaging 9.82 days. Additionally, the 
standard deviations were close, suggesting similar 
variability in ICU stay durations between the 
groups.     

The analysis of CVC insertion variables 
sheds light on procedural practices within both the 
control and intervention groups. Regarding 
insertion sites, the jugular vein was uniformly 
utilized in both groups, with a 100% adoption rate. 
In terms of lumens, the majority of CVCs in both 
groups were triple lumen, constituting 66.7% in the 
control group and 69.4% in the intervention group. 
Triple and double lumens did not significantly 
differ (p = 0.774).      

Regarding the place of line insertion, it was 
indicated that a slightly higher percentage of CVC 
insertions in the ICU compared to the emergency 
room (ER) in both groups (66.7% and 73.5% 
respectively), although this disparity was not 
statistically significant (p = 0.464).  

Considering CVC duration, no significant 
difference was observed between the groups across 
specified timeframes (3-5 days, 6-7 days, and >7 
days). The distribution of CVC duration appeared 
consistent between the control and intervention 
groups. 

Lastly CVC removal before ICU discharge, 
the majority in both groups had their CVCs 
removed, with 85.4% in the routine care group and 
89.8% in the disinfecting cap group undergoing 
removal. Nevertheless, the difference in removal 
rates between the two groups wasn’t statistically 
significance (p = 0.513).   
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The comparison of confirmed CLABSI 
incidences between the control and intervention 
groups reveals a notable disparity. In the control 
group, 20.8% of individuals experienced CLABSI, 
whereas only 6.1% did in the intervention group. 
The CLABSI rates differed significantly between 
the two groups (p = 0.033). 

These results imply that the use of 
disinfecting cap may have had a significant impact 
on reducing the occurrence of CLABSI within the 
studied population. It underscores the potential 
effectiveness of using the disinfecting cap in 
improving patient outcomes by mitigating the risk 
of bloodstream infections associated with central 
line placements.  
            Table 4-B illustrates The comparison of 
fever, chills, and hypotension occurrences between 
the control and intervention groups provides 
insights into clinical manifestations within both 
cohorts. For fever (>38°C), 37.5% of individuals in 
the control group experienced it, compared to 
30.6% in the intervention group. However, this 
difference was not statistically significant (p = 
0.474). Similarly, occurrences of chills were 
relatively low in both groups, with 6.2% in the 
control group and 2% in the intervention group, 

with no significant difference observed between the 
groups (p = 0.297). 

Regarding hypotension, 45.8% of 
individuals in the control group experienced it, 
compared to 38.8% in the intervention group. 
However, like the other variables, the difference 
was not significant (p = 0.482). 

Table 4-C comparison of organisms 
identified in bloodstream infections between the 
control and intervention groups offers valuable 
insights into microbial etiology within both 
cohorts. The majority of individuals in both groups 
did not exhibit any identified organism, with 79.2% 
in the routine care group and 93.9% in the 
disinfecting cap group. Despite a lower proportion 
of cases with no identified organism in the 
intervention group, this difference was not 
significant (p = 0.191). 
            Among the identified organisms, 
Enterobacter was the most commonly observed, 
with 10.4% of cases in the routine care group and 
2.0% in the disinfecting cap group. Pseudomonas 
aeruginosa and Staphylococcus aureus were less 
frequently identified in the two groups, with 
minimal differences between them. 

Table 1. Socio-demographic Characteristics of the Studied groups 

Control n=48 Intervention n=49 Significant Test 
Variables  

No. (%) No. (%) X2 P Value 
Gender  
Male  31 (64.6%) 39 (79.6%) 
Female 17 (35.4%) 10 (20.4%) 

 2.719 0.117* 

Age in years 

18 - 39 19 (39.6%) 24 (49%) 

40 - 59 26 (54.2%) 19 (38.8%) 

60 and more 3 (6.3%) 6 (12.2%) 

2.660 0.264 

Mean ±SD  42.17 ± 10.799 42.98 ± 14.664     

Setting  

ICU 1 17 (35.4%) 13 (26.5%) 

ICU 2 15 (31.3%) 15 (30.6%) 

ICU 3 16 (33.3%) 21 (42.9%) 

1.199 0.549 

Data are presented in terms of counts (n) and percentages (%), P value measures by Chi-Square test 
(X2), *Fisher’s exact test (FET), standard deviation (SD), and statistically significant at P≤ 0.05. 
 
 



 

 377 

The Effect of Using Disinfecting Cap  ..… 

Table 2-A Reason for ICU Admission of the Studied groups 
Control n=48 Intervention n=49 Significant Test 

Variables 
No. (%) No. (%) X2 P Value 

Diagnosis 

Combined orthopedic injury 4 (8.3) 5 (10.2%) 

Spinal Injury 6 (12.5%) 10 (20.4%) 
Chest Trauma 5 (10.4%) 4 (8.2%) 
Pelvic Fracture 10 (20.8%) 9 (18.4%) 
SDH 4 (8.3%) 1 (2.0%) 
Lung Contusion 0 (0.0%) 6 (12.2%) 
Brain Contusion 5 (10.4%) 2 (4.1%) 

Head Injury 14 (29.2%) 12 (24.5%) 

10.505 0.162 

SDH = Subdural hematoma. Data are presented in terms of counts (n) and percentages (%), P value 
measures by Chi-Square test (X2), and statistically significant at P≤ 0.05. 
Table 2-B Past Surgical History of the Studied groups 

Control n=48 Intervention n=49 Significant Test 
Variables 

No. (%) No. (%) X2 P Value 

Surgical History 

None 23 (47.9%) 33 (67.3%) 

Appendectomy 12 (25.0%) 6 (12.2%) 

Hernia repair 8 (16.7%) 3 (6.1%) 
Cholecystectomy 4 (8.3%) 4 (8.2%) 
Others* 1(2.1%) 3 (6.1%) 

7.049 0.133 

Data are presented in terms of counts (n) and percentages (%), P value measures by Chi-Square test 
(X2), standard deviation (SD), and statistically significant at P≤ 0.05. 
*Note: the other was coronary artery bypass graft (CABG). 
Table 2-C Past Medical History of the Studied groups 

Control n=48 Intervention n=49 Significant Test Variables 
No. (%) No. (%) X2 P Value 

Medical History 
None 15 (31.3%) 22 (44.9%) 

Hypertension (HTN) 10 (20.8%) 4 (8.2%) 
Diabetes mellitus (DM) 5 (10.4%) 5(10.2%) 
Coronary artery disease (CAD) 0 (0.0%) 4 (8.2%) 
DM and HTN 5 (10.4%) 5 (10.2%) 
CAD, HTN, DM 3 (6.3%) 2 (4.1%) 
CAD, HTN 3 (6.3%) 3 (6.1%) 

COPD 2 (4.2%) 1(2.0%) 
ESRD 1(2.1%) 1 (2.0%) 
Others* 4 (8.3%) 2 (4.1%) 

9.086 0.429 

Chronic Obstructive Pulmonary Disease (COPD), (ESRD)End Stage Renal Disease, Hypertension 
(HTN), Diabetes Mellitus (DM), coronary artery disease (CAD), Data are presented in terms of 
counts (n) and percentages (%), P value measures by Chi-Square test (X2), and statistically 
significant at P≤ 0.05. 
*Note: others included (Asthma, Epilepsy, Cancer, and Stroke). 
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Table 2-D Duration of ICU Stay of the Studied groups. 
Control n=48 Intervention n=49 Significant Test 

Variables  
No. (%) No. (%) X2 P Value 

ICU Stay in Days 

1:7 16 (33.3%) 15 (30.6%) 

8:14 28 (58.3%) 30 (61.2%) 

>15 4 (8.3%) 4(8.2%) 

Mean ±SD        9.38 +4.03                        9.82 +4.44 

0.373 0.956 

Data are presented in terms of counts (n) and percentages (%), P value measures by Chi-Square test 
(X2), standard deviation (SD), and statistically significant at P≤ 0.05. 
Table 3 Central Venous Catheter (CVC) Data of the Studied groups. 

Control n=48 Intervention n=49 Significant Test 
Variables  

No. (%) No. (%) X2 P Value 

Central Venous Catheter insertion site  

Number of Lumens 

Triple 32 (66.7%) 34 (69.4%) 

double 16 (33.3%) 15 (30.6%) 
0.083 0.774** 

Place of Line Insertion 

Intensive Care Unit (ICU) 32 (66.7%) 36 (73.5%) 

Emergency Room (ER) 16 (33.3%) 13 (26.5%) 
0.535 0.464** 

CVC Duration in Days 

3:5 14 (29.2%) 14 (28.6%) 

6:7 9 (18.8%) 15 (30.6%) 

>7 25 (52.1%) 20 (40.8%) 

0.814 0.36 

CVC was removed before discharge from ICU  

Yes 41 (85.4%) 44 (89.8%) 

No 7 (14.6%) 5 (10.2%) 
0.429 0.513** 

Data are presented in terms of counts (n) and percentages (%), P value measures by Chi-Square test 
(X2), *Fisher’s exact test (FET), and statistically significant at P≤ 0.05. 
Note: *Jagular CVC was an inclusion criterion in the recruited patients **= Fisher Exact test, X2, Chi-
Square test  
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Table 4 -A Comparing Total CLABSI Occurrence in the Studied groups  
Control n=48 Intervention n=49 Significant Test 

Variables 
No. (%) No. (%) X2 P Value 

Confirmed CLABSI 

CLABSI 10 (20.8%) 3 (6.1%) 

Not CLABSI 38 (79.2%) 46 (93.9%) 
4.521 0.033* 

Data are presented in terms of counts (n) and percentages (%), P value measures by Chi-Square test 
(X2), *Fisher’s exact test (FET), and statistically significant at P≤ 0.05. 
Table 4-B clinical signs of infection 

Control n=48 Intervention n=49 Significant Test Variables  
No. (%) No. (%) X2 P Value 

Fever > 38o C 

Yes 18 (37.5%) 15 (30.60%) 

No 30 (62.50%) 34 (69.40%) 

0.512 0.474* 

Chills 

Yes 3 (6.2%) 1(2%) 

No 45 (93.8%) 48 (98%) 

1.087 0.297* 

Hypotension 

Yes 22 (45.8%) 19 (38.80%) 

No 26 (54.20%) 30 (61.20%) 

0.495 0.482* 

Data are presented in terms of counts (n) and percentages (%), P value measures by Chi-Square test 
(X2), *Fisher’s exact test (FET), and statistically significant at P≤ 0.05. 
Table 4 –C Organisms Identified in Bloodstream Infections between Control and Intervention Groups 

Control n=48 Intervention n=49 Significant Test 
Variables  

No. (%) No. (%) X2 P Value 

Organism 

None 38 (79.2%) 46 (93.9%) 

Enterobacter 5 (10.4%) 1 (2.0%) 

Staphylococcus aureus 2 (4.2%) 1 (2.0%) 

Pseudomonas aeruginosa 3 (6.3%) 1 (2.0%) 

4.752 0.191 

Data are presented in terms of counts (n) and percentages (%), P value measures by Chi-Square test 
(X2), *Fisher’s exact test (FET), and statistically significant at P≤ 0.05. 
Discussion. 

This study aimed to investigate the effect of 
using disinfecting cap on central line associated 
blood stream infection among critical ill patients in 
Egypt. We hypothesized that the use of a 
disinfecting cap would reduce the occurrence of 
CLABSI among critically ill patients with central 
line compared with the traditional disinfection.   

The socio-demographic characteristics of the 
studied groups yield valuable insights into the 
composition and context of the participant 
population. The findings reveal a higher proportion 
of male participants compared to females in routine 
care and disinfecting cap groups, which is 
consistent with previous research indicating a 



Ahmed Soliman Mohamed 1, et. al. 

 

 380 

higher prevalence of critical illness among males 
(Eid et al., 2023; Xie et al., 2020). 

Moreover, the study by Atia (2020) echoes 
these findings; this gender distribution aligns with 
the demographic patterns often observed in ICU 
admissions, where males tend to be 
overrepresented due to specific factors such as 
higher rates of traumatic injuries and 
cardiovascular diseases(Atia, 2020; Eid et al., 
2023). 

Additionally, recent research by (Maqbool 
et al., 2023) sheds light on differences between 
genders in the bloodstream infection probability. 
They found that compared to men, women had a 
significantly lower risk of community-associated 
bloodstream infections, healthcare-associated 
bloodstream infections, and surgical site infections, 
even when accounting for patient characteristics at 
admission and events during hospitalization. 

Interestingly, Gender differences were most 
evident in teenagers and young adults, becoming 
less apparent in younger children and older adults. 

(Maqbool et al., 2023). This finding 
underscores the importance of considering 
demographic variables, including gender, in 
epidemiological analysis. 

Regarding age distribution, the mean age of 
participants in both groups falls within the middle-
aged range, with no significant difference observed 
between the control and intervention groups. This 
demographic profile is characteristic of ICU 
populations, where middle-aged adults constitute a 
significant proportion of admissions, this must be 
due to conditions such as sepsis, respiratory failure, 
and trauma, The similarity in age distribution 
between the control and intervention groups 
suggests that the studied population is 
representative of typical ICU cohorts.  

In a Chinese multicenter retrospective study 
conducted by (Ma et al., 2021), ICU patients who 
are both male and older have a significantly higher 
risk of death. This finding highlights the critical 
importance of factoring in both gender and age 
when predicting the likelihood of survival for 
patients in the ICU who need mechanical 
ventilation. 

The distribution across different ICU 
settings indicates a relatively balanced 
representation, with no significant discrepancies 
between the routine care and disinfecting cap 
groups.  

 
 

The breakdown of diagnoses leading to ICU 
admission in the studied groups offers valuable 
insights into the spectrum of injuries encountered 
within the population under investigation. Notably, 
Head injuries were prevalent among both the 
control and intervention groups, this observed 
pattern might be explained by the study was 
conducted in trauma ICUs, which specializes in 
treating patients with complex conditions. This 
suggests that the patients may have had a higher 
risk of mortality due to the severity of their injuries, 
potentially influencing the observed gender and age 
differences.    

Worldwide, emergency room visits 
constitute 10% of Neurological complications 
(WHO, 2016).  In Egypt, neurological disorders 
are a leading cause of death, representing a 
substantial 14.9% of all fatalities. (Institute for 
Health Metrics and Evaluation, 2019). 
The past surgical history of the studied groups. 

It revealed interesting relations between the 
routine care and disinfecting cap groups. While 
Over 50% of individuals in the intervention group 
reported no prior surgeries compared to the control 
group, this difference fell short of statistical 
significance, 

This lack of significance may be attributed 
to several factors, including a relatively limited 
sample size or chance distribution within the 
groups. 
The past medical history of the studied groups. 

It revealed several notable findings that offer 
insights into the health profiles of participants in 
both the routine care and disinfecting cap groups. 
Understanding these differences and similarities is 
crucial for interpreting outcomes and designing 
effective interventions tailored to the needs of each 
group. 

Firstly, the intervention group had a lower 
proportion of individuals with no medical history 
compared to the control group, this observation 
suggests that individuals randomized to the 
intervention group may have been generally had 
fewer pre-existing health conditions compared to 
those in the control group.   

 Regarding past medical history, the current 
findings revealed that hypertension and diabetes 
mellitus were the most prevalent past medical 
conditions in both study groups. According to the 
national diabetes statistics report released by the 
CDC, Diabetes is a health concern for more than 34 
million Americans that representing nearly 11% of 
the U.S. population (CDC, 2020).  
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In Egypt, the prevalence of diabetes in adults 
in 2021 reached 20.9% (International Diabetes 
Federation, 2021). Furthermore, it has been 
approximate that 1.28 billion human 
beings globally suffered from hypertension, with a 
significant majority (two-thirds) living in low- and 
middle-income countries. (WHO, 2023). Estimated 
29.2% of Egyptian adults meet the criteria for 
hypertension (Khalfallah et al., 2023)  

The observation that extended ICU stays 
were similarly prevalent in both the routine care 
and disinfecting cap groups, with approximately 
half and more than half respectively falling into the 
8-14 days category, underscores the severity of 
illness and complexity of care required for a 
significant proportion of patients in both cohorts. 
This finding implies that factors beyond the 
intervention, such as underlying health conditions 
or severity of illness, may have a more substantial 
impact on ICU length of stay(Böhmer et al., 
2014). 

Comparison of the frequency distributions of 
ICU stay durations between the control and 
intervention groups revealed consistency across all 
categories (1-7 days, 8-14 days, and over 15 days). 
The non-significant difference in ICU stay duration 
distribution between the two groups is supported by 
the Chi-square test results, further indicates that the 
use of disinfecting caps did not result in significant 
changes in ICU length of stay compared to routine 
care(Hou et al., 2023) 

Moreover, the comparable ICU stay 
durations for both groups suggest no significant 
difference in the average length of ICU stay 
between the two cohorts. The similarity in standard 
deviations further supports this conclusion, 
indicating similar variability in ICU stay durations 
between the control and intervention groups. 

The analysis of CVC insertion variables in 
this study provides valuable insights into 
procedural practices related to CLABSIs within the 
context of the control and intervention groups. The 
study revealed a consistent preference for the 
jugular vein as the insertion site for central venous 
catheters both groups, with a 100% adoption rate.  

This standardization in insertion practices 
may contribute to reducing variability and potential 
complications associated with differing insertion 
sites. In a study investigating the elements linked to 
a rise in catheter-related bloodstream infections the 
percentage of internal jugular vein utilized for 
central line insertion between femoral and 
subclavian was more than three-fourths(Moriyama 
et al., 2022) 

Moreover, the majority of CVCs in both 
groups were triple-lumen catheters, The non-
significant difference between triple and double-
lumen catheters suggests that the number of lumens 
may not significantly impact CLABSI rates in this 
study. This aligns with a comparable finding by 
(Pronovost et al., 2006). that there is no significant 
difference in infection rates between double and 
triple-lumen catheters.  

Additionally, (Varabyeva et al., 2023) 
investigated the relationship between the number of 
lumens in central-line catheters and the incidence 
of CLABSIs in adult leukemia patients. Their 
findings indicated no statistically significant 
difference in CLABSI rates between patients using 
catheters with three lumens versus those with two 
lumens (Varabyeva et al., 2023) Bottom of Form,  

In contrast a pilot study by (Bozaan et al., 
2019) provides significant evidence that reducing 
the number of CVC lumens, especially in the case 
of PICCs, can effectively reduce the risk of 
complications and improve patient safety.  

Regarding the place of line insertion, a 
slightly higher percentage of CVC placements 
occurred in the Intensive Care Unit (ICU) 
compared to the Emergency Room (ER) in both 
groups. While this direction may reflect the critical 
care nature of CVC placement. The non-significant 
difference between ICU and ER insertions is 
consistent with the findings of a study by (Maki et 
al., 2006). that also did not observe a significant 
association between place of insertion site and 
CLABSI risk. 

Our research demonstrates a correlation 
between the CVC use duration and the incidence of 
CLABSIs, More than 90% of cases who developed 
CLABSI in both groups have CVC duration more 
than 7days, our findings are in line with research 
conducted in a Japanese ICU revealed that longer 
durations of CVC insertion were correlated with an 
elevated risk of CLABSI, along with prolonged 
ICU stays and greater illness severity(Moriyama et 
al., 2022).  

Additionally, other studies indicate that the 
CVC placement duration continues to be a major a 
factor contributing to CLABSIs in hospital setting, 
despite the use of prevention measures (Pitiriga et 
al., 2022) 

Most patients in both groups of the present 
study had their CVCs removed before leaving the 
ICU, the study found no significant difference in 
outcomes between the routine care and disinfecting 
cap groups, regardless of the duration of CVC 
placement (3-5 days, 6-7 days, or over 7 days). 
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interestingly It was advised by Ilan et al to remove 
the CVC prior ICU discharge (Ilan et al., 2012)  

Comparing Total CLABSI Occurrence in the 
Studied groups  

The observed significant reduction in 
CLABSI rates was linked with the utilization of 
disinfecting caps in the disinfecting cap group 
compared to the routine care group. This result 
highlights the Promise benefits of this intervention 
in preventing healthcare-associated infections.  

The present study findings indicated a 
substantial difference in CLABSI incidence, only 
few numbers of patients in the disinfecting cap 
group experiencing infections compared to its triple 
in the routine care group. This statistically 
significant result (p = .033) underscores the 
importance of implementing preventive strategies 
such as disinfecting caps to mitigate the risk of 
CLABSI in clinical settings. This outcome aligns 
with accumulating evidence demonstrating the 
favorable impact of disinfecting caps on CLABSI 
prevention. 

Several studies have echoed similar results, 
underscoring the effectiveness of disinfecting caps. 
For instance, Wright et al. (2013) reported 50% less 
infection rate with the use of disinfecting caps, 
while research focusing on a coronary ICU 
indicated a significantly lower infection risk 
associated with cap utilization, a decrease of nearly 
fourteen times(Taşdelen Öğülmen & Ateş, 2021).  

Furthermore, a meta-analysis by (Voor in ‘t 
holt et al., 2017) concluded that disinfecting caps 
substantially lower CLABSI rates and 
recommended their integration into central line 
maintenance bundles. This conclusion finds support 
in real-world evidence from (Hou et al., 2023)  who 
demonstrated a significant decrease of over seventy 
percent in CLABSI rates linked with disinfecting 
cap adoption, leading to reductions in hospital 
duration of hospitalization and cost reduction.  

The ease of use of disinfecting caps has been 
shown to simplify daily tasks, leading to high 
compliance rates (82%) and significant reductions 
in CLABSI rates (68% to 85.2%) (Martino et al., 
2017) 

Moreover, a comprehensive review of the 
literature revealed a reduction in CLABSI rates 
ranging from 30% to 87% with the utilization of 
disinfecting caps (Jimenez et al., 2015; Merrill et 
al., 2014).This wide range of reduction in CLABSI 
rates underscores the significant impact of 
disinfecting caps on infection prevention. 

 

The high prevalence of Staphylococcus 
aureus-associated bloodstream infections and 
multidrug-resistant organisms (MDROs), as 
reported by (Hamam et al., 2021) underscores the 
pressing need for effective infection control 
measures. Our findings suggest that disinfecting 
caps could serve as a valuable tool in addressing 
this public health challenge. 

Regarding the comparison of fever, chills, 
and hypotension occurrences between the control 
and intervention groups. It offers valuable insights 
into the clinical manifestations experienced by 
individuals in both cohorts following the 
implementation of disinfecting cap. While the 
results did not reveal statistically significant 
differences in the incidence of these symptoms 
between the two groups, the findings contribute to 
a comprehensive understanding of patient 
outcomes associated with central line placements 
and infection prevention strategies. 

The analysis of fever, chills, and 
hypotension occurrences following central line 
placement revealed interesting observations, 
despite the lack of significant differences between 
the routine care and disinfecting cap groups. While 
the use of disinfecting caps did not appear to 
significantly impact the incidence of these specific 
symptoms, several important considerations 
emerge.  

Firstly, the observation that over one-third of 
patients in both groups experienced fever highlights 
the inherent risk of infection associated with central 
line placements. Although the difference between 
the groups was not statistically significant, the 
relatively high fever rate emphasizes the need for 
rigorous infection prevention strategies, regardless 
of the specific intervention employed.  

These findings align with previous research, 
such as that conducted by (Elauoty et al., 2020.) 
who found that Many critically ill patients with 
central lines experienced concerning symptoms. In 
their study, they reported that roughly one in six 
patients experienced fever,      

Secondly, the low incidence of chills in both 
groups, which is echoed by (Elauoty et al., 2020.) 
coupled with the absence of a significant 
difference, suggests that chills might not be a 
reliable indicator of CLABSI in this context.  

This finding aligns with (Hyernard et al., 
2019) highlighting the variability of infection 
presentation, particularly in specific patient 
populations. Similar observations for hypotension 
further reinforce the need for a nuanced 
understanding of infection presentation.  
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While hypotension is often considered a 
hallmark of severe infection, its lack of association 
with the intervention in this study warrants further 
investigation. It is plausible that the disinfecting 
caps effectively prevented more severe infections 
that would typically manifest as hypotension, or 
that hypotension was driven by factors unrelated to 
CLABSI.  

Furthermore, it is important to realize that 
relying only on classical signs like fever, chills, and 
hypotension to diagnose CLABSI might not be 
sufficient, especially in certain patient populations. 
Research has shown that older adults, for instance, 
frequently exhibit atypical presentations of 
bacteremia, and lacking these typical signs 
(Hyernard et al., 2019). This underscores the need 
to consider patient characteristics for atypical 
presentation when interpreting these results. 
Organisms Identified in CLABSI between 
routine care and disinfecting cap Groups 

Among the identified organisms, 
Enterobacter was the most observed, with 10.4% of 
cases in the routine care group and 2.0% in the 
disinfecting cap group. Both groups showed lower 
rates of Staphylococcus aureus and Pseudomonas 
aeruginosa infections, with minimal variation 
between them. 

Significantly, our findings align with those 
from diverse geographical locations and healthcare 
settings, providing a broader perspective on 
microbial patterns associated with bloodstream 
infections. For instance, the study conducted in the 
Kingdom of Bahrain showed gram-negative 
bacteria to be the most frequent pathogens causing 
CLABSI in ICU), accounting for 59% of cases. 
Among these, Enterobacter, Acinetobacter, and 
Staphylococcus epidermidis were the predominant 
organisms, with each accounting for 15% of 
cases(Al-Khawaja et al., 2021)  

Similarly, in an academic medical center 
study spanning from 2015 to 2020, Coagulase-
negative staphylococci were the most common 
Gram-positive culprit, closely followed by 
Staphylococcus aureus for CLABSI. paraphrase 
Enterobacteriaceae spp., Acinetobacter spp., and 
Pseudomonas spp. were the most frequently 
identified, causative agents of CLABSI among 
Gram-negative organisms,  (Alwazzeh et al., 
2023). 

Moreover, in another study, the 
Acinetobacter species was the most prevalent 
organism isolated in cases of CLABSI, followed by 
Klebsiella pneumoniae and Enterobacter aerogenes. 
Intriguingly, a sensitivity analysis revealed 

significant differences in antimicrobial 
susceptibility patterns among both Gram-negative 
and Gram-positive bacteria (Malek et al., 2019) . 

The microbiological analysis of the current 
study, while not yielding statistically significant 
differences, offer valuable insights into the 
potential benefits of disinfecting caps in preventing 
CLABSI. The high proportion of individuals in 
both groups without an identified organism (79.2% 
in the control and 93.9% in the intervention) speaks 
to the effectiveness of existing infection control 
protocols, aligning with observations from other 
studies that have documented substantial CLABSI 
reductions through quality improvement projects 
(Ramirez et al., 2012). 

However, the direction toward a higher 
proportion of cases with no identified organism in 
the intervention group suggests that disinfecting 
caps may provide an additional layer of protection. 
This observation is further strengthened by the 
finding that Enterobacter, a common nosocomial 
pathogen frequently implicated in CLABSI was 
more prevalent in the routine care group compared 
to the disinfecting cap group (Al-Khawaja et al., 
2021; Malek et al., 2019).  

Although in the current study the difference 
was not statistically significant, it aligns with 
research demonstrating the efficacy of disinfecting 
caps in reducing bacterial colonization and 
CLABSI rates, particularly for Staphylococcus 
aureus (Casey et al., 2018; Wright et al., 2013). 
This raises the possibility that disinfecting caps 
may create an environment less favorable to the 
growth of certain organisms, including 
Enterobacter.  

(Casey et al., 2018) suggested that the 
disinfecting cap's effectiveness against CLABSIs 
could be due to its direct antimicrobial properties or 
its ability to act as a physical barrier against 
microbial entry into the catheter hub. Notably, they 
observed a lower incidence of Enterobacter 
infections in the intervention group, which is 
promising. 
Conclusion  

This study investigated the effect of using 
disinfecting cap on CLABSIs among critical ill 
patients. The results suggest that using disinfecting 
caps significantly reduces CLABSI incidence 
compared to traditional disinfection methods. This 
finding supports mounting evidence indicating 
effectiveness of disinfecting caps in mitigating 
CLABSI risk. The study also revealed important 
insights into the patient population and CLABSI 
characteristics in this setting.  
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The predominance of male patients and 
middle-aged adults aligns with typical ICU 
demographics. The high prevalence of Head 
injuries and pelvic fractures reflects the trauma-
focused nature of the ICU where data was 
collected. While the study did not find significant 
differences in most CLABSI characteristics such as 
number of lumens, and place of line insertion, and 
CVC duration in days between the two groups, the 
significant reduction in overall CLABSI incidence 
in the intervention group underscores the potential 
benefit of disinfecting caps as a preventive 
measure.  

The study's limitations include its relatively 
small sample size, particularly the limited number 
of CLABSI-confirmed cases, which may have 
impacted the study's power to detect statistically 
significant differences for some variables. 
Furthermore, the study was conducted at a single 
trauma ICU in Egypt, restricting the 
generalizability of the findings to other healthcare 
settings and patient populations. 
Recommendations for Future Research. 

Future research should address Conducting 
larger multicenter studies to enhance statistical 
power and generalizability, also including a wider 
range of infection indicators, including 
inflammatory markers, to capture potential atypical 
presentations, and developing and implementing 
targeted educational programs about CLABSI 
prevention through disinfecting cap use in different 
ICU settings could enhance healthcare 
professionals' knowledge and improve compliance 
with best practices. 
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