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Abstract:

Background: Central line-associated bloodstream infections continue to be one of the most important health problems in ICU.
Objectives: To identify the central line-related bloodstream infections and their microbiological characteristics

Specific objectives to the identify the incidence, predisposing factors of central line-related bloodstream Infections and study the
antibiotic sensitivity patterns of the isolated organisms.

Material and Methods: Patients” demographic, clinical data, central venous catheter related data,and blood culture specimen
collection data were collected utilizing a descriptive exploratory design from a purposive sample of 120 ICU patients under-
went insertion central venous catheter.

Results: out of 120 central line catheters sent for culture from patients immediately and seven days after insertion., 13(10.83%)
were positive seven days after insertion. Of the 13 infection cases, 10 cases were Staphylococcus epidermis and the others were Staph-
ylococens anrens. In addition, most infected patients were overweight and obese, diabetic, had sub-clavian route, and their length
of hospital stayed more than7 days.

Conclusion: 10.83 % developed bacterial blood stream infection 7 days after insertion of central venous catheters, and most of

bacterial isolates were Staphylococcus epidermis and were sensitive to Vancomycin and Amikain.
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Introduction

Central venous catheters (CVCs) play a vital role in infus-
ing medications, withdrawing venous samples and strict
monitoring in critically ill patients.! Utilization of CVCs
has been concerned with various risks and complications.
The most common risk is catheter-related blood-stream
infections (CRBSIs)®. Several identified risk factors of
CRBSI have been categorized into catheter-related fac-
tors, patient-related factors or technical related factors.’
Critical care nurses play an important role in managing
their related factors by application of strict aseptic tech-
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niques and compliance with evidence-based guidelines
that advised by the Centers for Disease Control and Pre-
vention.*’

Gram-positive cocci followed by Gram-negative bacilli
are responsible for a higher proportion of catheter-relat-
ed infections in the intensive care unit (ICU) than other
clinical settings.® Forming of biofilm in device-related in-
fection has not only been reported as a significant factor
in a catheter-related infection but also include resistance
to antimicrobial therapy.” The preventive measures like
the utilization of antimicrobial-impregnated catheters
and utilization of strict aseptic technique during catheter
insertion using maximal sterile barrier (MSB) precautions
have been proven to decrease the rate of bloodstream
infection.* With resulting lowered health care costs.®
Due to few data of central venous catheter bloodstream
infection (CVC-BSI) from health care settings in our
country, this study was conducted in one ICU of the
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ministry of health hospital determining the incidence,
risk factors, microbes isolates and investigating antimi-
crobial susceptibility and resistance by CVC-BSI isolates.

Research questions:

To fulfill the main objective of this study, the following
research questions were stated:

1-what is the incidence rate of CLABSI among the stud-
ied ICU patients?

2- What are the predisposing factors to CLABSI among
the studied ICU patients?

3-What are the microorganisms responsible for incidence
of to CLABSI among the studied ICU patients?

4- What are the antibiotic sensitivity patterns of the iso-
lated organisms among the studied ICU patients?

Subjects and methods

Design: a descriptive exploratory design was adopted.
Consecutive critically ill patients were engaged into the
study between September 2015 and September 2016

Setting

The study was conducted at a critical care units, at a min-
istry of health hospital in Giza, Egypt . That hospital
manages 5000 cases /year. The nurse patient proportion
is1:3

Sample

A purposive sample consisting of 120 patients admitted
to the critical care unit and was subjected to insertion of
central venous catheters at one of Ministry of Health
Hospitals. The inclusion criteria included adult patients
over 18 years who had no blood stream infection before
insertion of central venous catheters. Blood cultures were
withdrawn immediately and seven days after insertion of
central venous catheter

Methods

The following tools were utilized for data collection
-Demographic and patients' clinical data: They included
data such as age, sex, body mass index, , pre-morbid dis-
ease, length of hospital stay.

-Central venous catheter related data: It included site of
insertion, number of catheter lumen, use of guide wire,
duration of insertion, duration of Cather in situ, and lo-
cation of insertion

-Blood culture Specimen collection: This Procedure was
performed by ICU nurses. It included hand washing be-
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fore the procedure, antisepsis of the puncture local area
with 10% povidone and wearing the sterile gloves. Later,
Blood samples that were collected under aseptic precau-
tions from the peripheral vein for qualitative culture were
incubated at 37°C. Sub-cultures were made on MacCon-
key’s and blood agar plates after 24, 48 and 72 hr and in-
cubated for 24 hrs at 37°C. The organisms were identified
by colony morphology, gram staining, and biochemical
tests performed by routine laboratory techniques’

Antibiotic sensitivity testing:

Antibiotic sensitivity test of bacterial isolates on 23 com-
monly used antibiotics were done on MullerHinton agar
medium by disk diffusion technique according to Nation-
al Committee for Clinical Laboratory Standards (NC-
CLS) as indicated by'" utilizing Disc of antibiotics such
as Erythromycin (15pg), Cephalexin(30pg), Ceftriax-
one(30pg), Chloramphenicol(30ug Piperacillin (100ug),
Colistin(50png), Amoxicillin(30ug), Penicillin(10pug), Cef-
tazidime(30ug) , Cloxacillin(lug), Nalidixic acid(30ug),
Ciprofloxacin(5ug), Cotrimoxazole (25ug) Levoflox-
acin(5pg), Streptomycin (25pg), Cefotaxime(30ug)
Gentamycin(10pg), Amikacin (30pg), Neomycin(30ug),
Vancomycin(30pg), Azithromycin (30ug),), Tetracycline
(30ug), Imipenem (10ug) and were put on each isolate
cultures respectively and incubated at 37°C. Later, after
24 hours of incubation, the diameter of zone of inhibi-
tion that surrounds the antibiotics was calculated as rec-
ommended by Clinical Laboratory Standard Institute."

The procedure of data collection

Once the patients' inclusion criteria were met, the patients
were contacted and interviewed by the researchers to ex-
plain the procedural steps of the CVP insertion and with-
drawing sample of blood culture. Later the written con-
sents were obtained from the patients to participate in the
study. Next, the patients' demographic data and clinical
profile were completed by the researchers from the medi-
cal records including age, sex, body mass index, pre-mor-
bid disease, length of hospital stay. This phase lasted 30
minutes for each patient. researchers attended the Later
, the nurse researchers attended the procedure of inser-
tion of Central venous catheters for each patient. Central
venous CVCs were supplied as an available kit and insert-
ed using a Seldinger technique by intensive care physician.
Insertion was carried out under strict aseptic techniques
(gowns, gloves, and masks). The insertion site ( jugular
or subclavian ) was cleaned with 10% povidone-iodine

African Health Sciences Vol 20 Issue 1, March, 2020



solution for atleast 1-2 min and a sterile field ensured with
long drapes. After sterilization of the insertion site, the
physician underwent the insertion process. During this
invasive intervention, the researchers observed the proce-
dural steps and recorded the CVCs related data including
the site of insertion, duration of insertion, the use of
Guidewire, the number of lumens, and duration of Cath-
er in situ .

After immediate completion of CVC insertion, the ex-
perienced and trained nurses withdrew the venous blood
culture. The site of insertion was covered by sterile gauze
and a transparent adhesive tape was applied. This phase
took 30-45 minutes for each patient. Later, collected sam-
ples were aseptically transferred to the laboratory to be
cultured. Dressings were changed if the gauze became
soiled. CVCs were not routinely replaced unless they were
suspected of being infected. The blood culture was with-
drawn again on the seventh day after insertion. After 72
hours, the researcher got the patients' blood culture re-
ports and recorded them. In the case of positive blood
culture, the bacterial isolates and sensitivity test was car-
ried out and recorded. The overall data collection took 16
months starting from May 2015 to September 2016.

Ethical consideration

This study was approved by the ethics committee of fac-
ulty of nursing, Cairo University and head of ICU at Al
Haram Hospital in Egypt. Each patient / relative was
contacted to explain the nature of the study. A written in-
formed consent was obtained from all participants before
engagement in the study. Anonymity and Confidentiality
of patients' data were secured throughout the study.

Content validity and reliability

Content validity of the researchers' developed tools such
as observational checklist of central venous catheter
related data and patients' clinical profile were reviewed
by a panel of nine health care experts in the fields of
critical care nursing and bacteriology. Based on experts'

opinions, the authors calculated the content validity in-
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dex (CVI) to investigate the quantitative content validity
of the established data collection tools. For calculating
content validity index in our study, we sought the elected
professionals to investigate, clarity, relevancy and simplic-
ity of each element by using a 4-point Likert scale.”” The
critical value point for CVI was accepted at 0.79." Items
having a CVI of 0.79 or higher were included in the fi-
nal form of observational checklist and patient' clinical
profile. Concerning content validity ratio (CVR,) the ex-
perts scored each item on a 3-point Likert scale—Essential
(scored 1), Useful but not essential (scored 2) and not
essential (scored 3). In respect to the number of experts
and the critical values of CVR as proposed by."” We chose
elements having a CVR of 0.5 or more. Reliability for the
both checklist of central venous catheter related data and
patients' clinical profile were determined using Cronbach
Alpha (r=0.83) method in a pilot study of 12 patients

Data analysis

Statistical analysis was carried out utilizing the statistical
package for social sciences (SPSS) version 21. Continu-
ous data was shown in the form of mean and standard
deviation (SD), while the categorical and nominal were
illustrated as frequencies and percentages. Chi-square
analysis was utilized for correlates qualitative data and a
value of p<0.005 was considered significant.

Results:

Demographic and clinical characteristics of the
studied subjects:

The study consisted of 120 participants in which 69
(57.5%) were male, 51 (42.5%) were female; age range
with the mean age 52.2 and nearly half of them were
overweight 52 (43.3 %).Regarding the clinical character-
istics' of participants, most of them were hypertensive
82(68.3%). Moreover, the reason for insertion of CVC
in most of patients was emergent intervention 108(90%)
.Concerning duration of hospital stay, two thirds of pa-
tients 81(67.5%), their duration of hospital stay was less
than 10 days with the mean 9 days. (Table 1).

160



Table 1: Demographic and Clinical characteristics of patients

Variables Overall Number of patients | Number of Catheter related blood P value
stream infections cases
120 (100%)
13 (10. 8%)
Gender
Male 69 (57.5%) 8(61.5%) 0,00
Female 51 (42.5%) 5(38.5%) 0.00
Mean age in years Mean =52.2; SD=16.5 60 SD=15.5 0.55
Duration of hospital
stay
<10 days 81(67.5%) 0(0%) 0.00
>10 days 39(32.5%) 13(100%) 0.00
Mean hospital stay 9 days S D=6.6 10 days S D=4.6
Pre-morbidities
Diabetes 38 (31.7%) 7 (53.8%) 0.00
Hypertension 82(68.3%) 6 (46.2%) 0.00
Reason for Indications
Emergent indication 108(90%) 12 (92.3%) 0.00
Routine replacement 12 (10%) 1(7.7%) 0.00
Body mass index
Under weight 4 (3.3 %) 0 (0%)
Normal weight 33 (27.5 %) 4 (30.7%) | 0.053
Over weight 52 (43.3 %) 6 (46.1%)
Obese 31 (25.8 %) 3(23.07%)

P value by Chi-Square test. Statistically significant

Microbiological characteristics of the studied cases
Of the 120 patients enrolled in this study, all subjects'
displayed negative blood culture i.e no growth of micro-
organisms immediately after the insertion of central ve-
nous catheters. On the other hand, 13 (10.8%) displayed

positive culture 7 days after insertion (fig.1). Concerning
the finding pertinent to bacterial separates from blood
cultures of infectious cases, it revealed that 10 cases were
infected with Staphylococcus epidermis and the other 3 cases
were infected with Szaphylococcus anreus .(table 2).

Table 2 Bacterial isolates from blood cultures seven days after CVC insertion

Number of positive
Cultures N=13

Variable Values
NO. %

Staphylococcus Epidermidis
PRy P 10 76.93

pathogen

Staphylococcus Aureus 3 23.07
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Catheter profile and risk factors to CRBSI among
the studied patients

Of the 120 patients enrolled in this study, all patients'
central venous catheters were inserted in ICU setting and
had triple lumen.. Regarding duration of central venous
catheter insertion, all 13 CRBSI cases experienced more
than 15 minutes utilizing guide wire during insertion.
Moreover, more than half of patients' central venous

catheters were inserted via jugular vein 63 (52.5%). How-
ever, incidence of CRBSI was higher in patients with the
sub clavian route 8 ( 6.66%) when compared to

Jugular route 5 (4.16%). Regarding the duration of the
catheter in place, more than two-thirds of the overall
population (67.5%) experienced less than 7 days. Howev-
er, all the CRBSI cases (10.83%) experienced more than
seven days as shown in table 3.

Table 3: Catheter related factors for the studied patients

Variables Overall Number of patients | Number of Catheter related blood stream P value
infections cases
120 (100%)
13 (10. 8%)
Insertion site
Jugular 63 (52.5%) 5(38.46%) 0.00
Sub-clavian 57(47.5%) 8(61.54%) 0,00
Use of guide wire
Yes 113 (94%) 13 (100%) 0,00
No 7(6%) 0 (0%) 0,00
Number of lumens
Single 0 (0%) 0 (0%)
Triple 120 (100%0 13 (100%) 0.00
Duration of catheter in place
<7 days 81(67.5%) 0(0%) 0.00
> 7 days 39(32.5%) 13(100%) 0.00
Duration of insertion
<15 minutes 13(10.83%) 0(0%)
> 15 minutes 107(89.17%) 13(100%) 0.00

P value by Chi-Square test. Statistically significant

Cultural sensitivity of bacterial isolates to antibiotics
Regarding studying the cultural sensitivity of bacterial
isolates to antibiotics in the current study, it showed that
all isolates were sensitive to Vancomycin, Amikain, and
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Levofloxacin. Eighty percent of bloodstream infection
samples were resistant to amoxycillin clavulanic acid, 60%
meropenem, 50%, clindamycin and ceftriaxone,40% gen-
tamicin, penicillin and ofloxacine and 30% imipenem.(see
figure 2).
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Figure 1: Percentage distribution of patients' blood culture after CVC insertion of (N=120)

5

1||I|
ﬁgfﬁfﬁﬁ

Paﬁ""
&

Jﬁ#-#ﬁyﬂs‘fﬁ‘

EE3
' S

Figure 2: Antibiotic resistance of S. epidermidis isolates and S.aureus

Discussion

This study studied the incidence, clinical and microbio-
logical characteristics, and risk factors for the develop-
ment of catheter-related infections in a ministry of health
hospital in Egypt. Of the 120 patients enrolled in this
study,'* (10.8%) developed bloodstream infection seven
days after CVC insertion (fig.1). These findings agreed
with Culshaw et al”® who examined health care-associated
bloodstream infections in critically ill patients and found
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that CLBSI accounted for 6.0%. As well, our findings
are consistent with'® who reported the blood infection
stream rate was 10.2 per 1,000 catheters/ day. Similarly,"”
revealed the bloodstream infection rate 1.4 per 1000 cath-
eter-day.

As well, our findings are in line with previous studies
done by who reported a bloodstream infection rate
was 9,2 per 1,000 catheters/ day in developing countries
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that have similar difficulties in our country such as low
adherence with hand wash and the nurse-to-patient staff-
ing ratios in hospitals are low.

The detected bacterial isolates revealed that ten cases
of them were infected with Staphylococcus epidermidis. The
possible explanation for that finding has been attribut-
ed to inadequate compliance with the skin cleaning with
antiseptics around the catheter insertion site. So, S7aphy-
lococcus epidermidis 1s a Gram- negative bacterium normal
flora that lives on the surface of the skin and could enter
the insertion site easily. This finding was consistent with*'
who conducted a study about infection related processes
during hemodialysis in general hospital and found that
most of of bloodstream infection cases were mainly due
to Staphylococcus epidernidis.

As well, our finding is agreed with a recent similar study
done by* who studied central venous catheter coloni-
zation and blood stream infection in a tertiary teaching
hospital in India and revealed that negative staphylococci
was the most common organism found causing central
related blood stream infection . Moreover ,our finding
was agreed with the results of previous studies done by
» that have found that a dominance of Gram-negative
bacteria that may be related to the colonization of the
hands of healthcare providers. Similarly, our findings are

26

supported by similar study done by who showed a pre-
dominance of Gram-negative bacteria causing BSI in a
Pediatric ICU. On the other hand, our finding is contra-
dicted with a similar study done by”” who found gram
positive cocci were the most common organisms coloniz-

ing CVCs followed by Gram negative Bacteria.

Regarding sensitivity of bacteria to antibiotics, the pres-
ent results revealed S. aureus and S. epidermidis that isolated
from nosocomial BSI cases were sensitive to Vancomy-
cin, Amikacin and levofloxacin. This finding is partially in
line with similar study

done by Khanna et al®® who reported that all resistant
Staphylococcus isolated from CRLI were 100% sensitive
to vancomycin, teicoplanin, and linezolid . Moreover, our
finding is congruent with the results of the study

done by Curtis et al* who conducted a study about cath-
eter-related bloodstream infection in the intensive care
unit and found all isolates were sensitive to Vancomycin
and Teicoplanin. Concerning studying the antibiotic resis-
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tance of S. epidermidis isolates and S. aureus in the current
study, it revealed that the majority of cases were resistent
to amoxycillin and meropenem, on the other hand , half
of cases were resistent to olfloxacine , clindamycin and
ceftriaxone

Potential risk factors for BSI have been mentioned in
previous studies, e.g;, type of catheter, duration of cathe-
terization, site of insertion, length of hospital stay, triple
lumen catheter, and duration of catheter in place. In our
study, we observed an overall average of hospital stay was
ten days and all the cases stayed more ten have been as-
sociated with blood stream infection .This finding is sup-
ported by Mitt et al® who studied Epidemiology of nos-
ocomial bloodstream infections in Estonia and reported
that additional days of hospital stay have been associated
with higher BSI rates

Whether the number of lumens in the CVCs was asso-
ciated with a higher rate of infection is controversial. In
our study, the nurses utilized triple lumen for all engaged
patient . The possible explanation for selecting triple lu-
men was administration of parentral fluids, medications,
blood products and measuring CVP. Therefore, the cath-
eter was manipulated many times per day. Our finding
is in agreement with*?! who detected in the multivariate
analysis that the possibility of acquiring a bloodstream
infection was high when a patient had used a multiple-lu-
men CVC compared to a one -lumen catheter

Regarding the setting of patients' insertion of central
venous catheters, the present findings revealed that all
cases were inserted in the ICU setting and nearly half
of them were due to emergency causes. Accordingly, the
incidence of infection was higher. The possible explana-
tion is giving greater attention to aseptic technique during
the time of insertion in emergency cases might not be
applicable and the catheters can be handled many times
daily for hemodynamic measurements or to obtain sam-
ples. Besides, the dominance of nosocomial infections in
ICU. Our results are in line with** who reported that the
occurrence of infecton is higher in ICU settings than in
the less acute settings. They have attributed the possible
factors to central venous entrance might be needed for
long periods of time; patients can be colonized with in-
tensive care —acquired organisms; and the catheter can be
handled many times daily for administering fluids, medi-
cations, and blood transfusion.
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It has been proven that the site of central venous catheter
insertion may be a significant risk factor for the induction
of blood stream infection®. The catheters inserted in the
jugular vein are more prone to get infection than those
inserted in the sub-clavian vein. This may be related to
factors that promote contamination of the skin next to
jugular vein such as spread of sputum dropplets , difficul-
ties in catheter fixation and frequent dressing'’.

As well, Parienti et al” studied a meta-analysis of cen-
tral venous catheter-associated Infection risk reduction in
critically ill patients and revealed that the sub-clavian vein
site was associated with lower catheter-related infections
compared with other sites. In our study, nearly two third of
cases underwent insertion of CVC through jugular route.
However, the incidence of blood stream infection was
higher in patients with sub-clavian route when compared
to jugular route. The possible rationale for this finding
may be related to the insertion technique of sub-clavian
venous catheter is not being easy and requires more time
and trials during insertion. As well, insertion of CVC
catheter utilizing sub-clavian route consumed more than
20 minutes during insertion utilizing guide wires.

Referring to the technique of Central venous catheter
insertion is often difficult and embarrassing in obese pa-
tients leading to masked landmarks of the neck.** In ad-
dition , excessive sweating, dressing at the site of CVC
insertion are frequently accompanied by blood stream

infection.'.

In the present study, more than half of blood stream
infection cases were overweight and obese. Our finding
is contradicted with® who Compared the CRBSI rate
in obese and in non-obese and found no differences in
CRBSI . In our study, the CRBSI rate in patients with
diabetes mellitus was higher when compared to overall
population. The authors’ point of view that those diabet-
ic patients may have low immunity and the CVC site of
insertion is good port of entrance of microorganisms.
These findings are consistent with that of*® who conduct-
ed a study about clinical outcomes in critically ill patients
with bloodstream infections and found the proportions
of diabetes mellitus were greater among patients with
BSI compared to patients without BSI

Conclusion
The study concluded that out of 120 patients in the pres-
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ent study, 13 patients acquired bacterial blood stream in-
fection and revealed positive blood culture 7 days after
insertion of central venous catheters. Out of thirteen
infected cases, 10 cases were infected with Szaphylococcus
epidermis.

Limitations

Our study was limited to generalize the current findings
due to small sample size confined to one hospital . There-
fore, our study recommended replication of the study on
a larger probability sample from different geographical

locations.
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