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ABSTRACT Objective: This study aims to determine the effective-
ness of a care bundle in preventing central venous catheter-associated
bloodstream infections in patients treated in the intensive care unit. Ma-
terial and Methods: A prospective control group cohort study design.
Using 105 patients treated in the intensive care unit (ICU)of a state hos-
pital located in northern Tirkiye. Following the training provided to
physicians and nurses working in the ICU regarding the care bundle, the
intervention was implemented on the patients for 1 year, and daily fol-
low-ups were conducted to monitor the development of catheter infec-
tions. Data were collected using patient information form and central
venous catheter care bundle data. Results: No significant difference
was found between the descriptive characteristics of the experimental
and control group patients. Throughout the study period, 5 patients in
the control group and only 1 patient in the experimental group devel-
oped a central venous catheter-associated bloodstream infection. A de-
crease in the rate of central venous catheter-associated bloodstream
infection was identified in the experimental group (p<0.001). Conclu-
sion: The implementation of the care package approach was found to
be highly effective in preventing central venous catheter-associated
bloodstream infections, so should be adopted as a routine protocol in
patients hospitalized in the ICU with a catheter indication.
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OZET Amac: Bu galismanin amaci, yogun bakim iinitesinde tedavi
edilen hastalarda santral venoz kateter iliskili kan dolasimi enfeksi-
yonlarini 6nlemede bakim paketinin etkinligini belirlemektir. Gereg¢ ve
Yontemler: Tirkiye’nin kuzeyinde yer alan bir devlet hastanesinin
yogun bakim iinitesinde tedavi goren 105 hasta kullanilarak prospektif
kontrol gruplu kohort ¢alismasi tasarlanmustir. Yogun bakim tinitesinde
¢alisan hekim ve hemsirelere bakim demeti ile ilgili verilen egitimin
ardindan, hastalara 1 y1l boyunca miidahale uygulanmis ve kateter en-
feksiyonlarmin gelisimini izlemek i¢in giinliik takipler yapilmistir. Ve-
riler hasta tanitim formu ve santral venoz kateter bakim paketi verileri
kullanilarak toplanmistir. Bulgular: Deney ve kontrol grubu hastalarin
tanimlayict 6zellikleri arasinda anlamli farklilik bulunmadi. Caligma
stiresi boyunca kontrol grubunda 5 hastada, deney grubunda ise sadece
1 hastada santral venoz kateter iliskili kan dolagimi enfeksiyonu gelisti.
Deney grubunda santral vendz kateter iligkili kan dolasimi enfeksiyonu
oraninda azalma tespit edildi (p<0,001). Senu¢: Bakim paketi yaklagi-
minin uygulanmasi santral vendz kateter iligkili kan dolasimi enfeksi-
yonlarin1 6nlemede oldukga etkili bulunmustur, bu nedenle yogun
bakim tinitesinde kateter endikasyonu ile yatan hastalarda rutin bir pro-
tokol olarak benimsenmelidir.

Anahtar Kelimeler: Bakim paketi; hemsire; santral venoz katater;
bakteriyel enfeksiyonlar
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Central venous -catheterization (CVC) is a
widely used invasive procedure in the management
and treatment of intensive care unit (ICU) patients
and is a leading cause of healthcare-associated infec-
tions.'

CVC use is indicated for various diagnostic and
therapeutic purposes, including long-term systemic
chemotherapy, transfusion of blood and blood prod-
ucts, hemodialysis, plasmapheresis, stem cell collec-
tion, administration of hyperosmolar fluids or
medications unsuitable for peripheral veins, hemo-
dynamic monitoring, parenteral nutrition, and blood
sampling for laboratory tests.*® However, the in-
creased use of CVCs for these indications presents a
significant risk of complications, including mechan-
ical injury, infection, and thrombosis, which are as-
sociated with their management.”

Among the potential complications, central
catheter-associated bloodstream infection is espe-
cially concerning, as it can result in extended hospi-
tal stays, higher healthcare costs, and increased
mortality rates.’ Various risk factors significantly
contribute to the development of CVC-associated
bloodstream infections (BSIs) in patients. These fac-
tors include prolonged hospital stays, which increase
the exposure to hospital-acquired infections; ex-
tended catheterization periods, which provide more
opportunity for microbial colonization and biofilm
formation on the catheter surface; emergency catheter
insertions under suboptimal conditions, often in non-
sterile environments, which can introduce pathogens;
a preference for internal jugular and femoral catheter-
ization, which have higher rates of infection com-
pared to the subclavian site; and inadequate catheter
care, including poor hygiene, improper dressing
maintenance, and lack of regular monitoring, all of
which can promote the entry of pathogens into the
bloodstream. Studies have shown that improving
catheter care protocols and choosing optimal
catheterization sites can significantly reduce the in-
cidence of CVC-related infections.!®!! According to
the National Hospital Infections Surveillance Net-
work report published by the Ministry of Health in
2019, the incidence rate of central catheter-associated
BSIs in ICUs varied between 0.0 and 8.0 per 1000
catheter days."?

To address and mitigate these complications, the
Institute for Healthcare Improvement has introduced
the concept of a “care bundle”, designed to provide
multidisciplinary patient care and assist in reducing
infection rates.'* Care bundles are a set of evidence-
based practices designed to improve patient outcomes
by standardizing care and promoting teamwork
among healthcare providers. The key idea is that
when all components of the care bundle are imple-
mented together, they lead to a higher level of suc-
cess than if each practice is implemented
independently. Research supports that the combina-
tion of these evidence-based interventions, when used
consistently, not only reduces variation in care but
also fosters an environment where nurses have the
autonomy to make decisions and collaborate more ef-
fectively with other members of the healthcare
team.'*!> Nurses are essential in the effective appli-
cation of care bundles, ensuring that protocols are fol-
lowed, patient progress is closely monitored, and
early interventions are carried out when needed.
Their duties encompass educating patients, main-
taining accurate documentation, implementing infec-
tion prevention  strategies, and  working
collaboratively with healthcare teams. Through ac-
tive participation in clinical decisions and the appli-
cation of their professional judgment, nurses play a
key role in maximizing the impact of care bundles,
ultimately enhancing patient safety and overall care
quality.'>!® A meta-analysis by Ista et al. involving
2,216 adult patients reported a reduction in the inci-
dence of central catheter-associated BSIs from 5.7 to
2.0 per 1,000 days following the implementation of
care bundle."”

The aim of this study is to evaluate the effec-
tiveness of the CVC care bundle in preventing central
line-associated BSI (CLABSI) in patients admitted to
the intensive care unit. CLABSI is a serious infection
that increases mortality and morbidity in intensive
care patients, prolongs hospital stays, and raises
healthcare costs. Today, care bundles are among the
infection control strategies that play a significant role
in reducing CLABSI rates. However, the effective-
ness of these bundles may vary across different pa-
tient populations and clinical settings. Standardizing
the use of the CVC care bundle is expected to re-



duce infection rates, improve the quality of patient
care, and contribute to evidence-based nursing
practice.

I MATERIAL AND METHODS
TYPE OF RESEARCH

This study utilized a quasi-experimental control
group pre-/post-implementation study design to eval-
uate the effectiveness of the CVC care bundle in pre-
venting CVC-associated BSIs in patients receiving
treatment in the intensive care unit. The article has
been prepared in accordance with the Strengthening
the Reporting of OBservational studies in Epidemi-
ology guideline.

PLACE AND TIME OF THE STUDY

The study was conducted in the general ICU of a state
hospital located in northern Tiirkiye between January
1-December 30, 2023. The ICU involved in the study
had a total of 8 beds, with 20 nurses working in the
unit.

POPULATION AND SAMPLE OF THE STUDY

The study’s population consisted of inpatients ad-
mitted to the ICU of the state hospital in northern
Tiirkiye. The sample included 105 patients, with 59
patients assigned to the experimental group and 46
patients to the control group. The inclusion criteria
comprised patients with a central venous catheter in-
serted at the hospital, without any existing infection,
and not using long-term antibiotics, glucocorticoids,
or immunosuppressants.

Research Question

Is the central venous catheter care bundle effective in
reducing the rate of central catheter-associated blood-
stream infection in ICU patients?

DATA COLLECTION AND DATA COLLECTION TOOLS

The control group of the study consisted of patients
whose care was performed in accordance with the
standard practice of the hospital. Routine procedures
were conducted the care of the patients in this group.
The data of the experimental group were collected
after the data of the control group were collected. Fol-
lowing the collection of control group data, nurses

and physicians in the ICU were informed about the
central venous catheter care plan through a combina-
tion of lecture and demonstration methods for §
hours. A structured training program was used for the
nurses in the intervention group. The training was or-
ganized for 2 days, 4 sessions and each session was
40 minutes. The training was conducted using face-
to-face method with the help of slides. In the 1% ses-
sion, general information about central venous
catheters was presented and in the 2™ session, hand
hygiene and barrier precautions were explained in the
form of a presentation and then practiced. The 3™ ses-
sion included selection of the catheter insertion site,
assessment of catheter requirement and skin prepara-
tion with chlorhexidine. The last session was an in-
teractive review of the topics discussed in the
previous sessions.

Then, data from patients in the experimental
group were collected. During the study period, the in-
sertion sites of catheters and catheter covers were
evaluated daily by the study supervisor or relevant
nurses to identify any local infections or complica-
tions. Additionally, the following data were recorded
daily for each patient in both groups: the number of
blood products received through the central catheter,
total parenteral nutrition treatments, hemodialysis
treatments, local infection findings at the catheter
site, and the requirements of existing catheters for
each patient. For patients who developed central
catheter-associated BSIs or whose catheter require-
ment ended, the catheters were with drawn, and their
follow-up was terminated. Moreover, the follow-ups
of patients whose catheters were accidentally re-
moved, transferred to other services, or who passed
away in the ICU were also discontinued. The rate of
central catheter-associated BSIs developing in the
ICU during the study period was analyzed as the
“central catheter-associated bloodstream infection
rate”.

The data were collected with a patient informa-
tion form consisting of 2 parts. The 1% part included
sociodemographic characteristics of the patients, and
the 2" part included 21 questions, including patient
information such as indication for catheter insertion,
place of insertion, length of stay, duration of infec-
tion, and catheter types.



Central Venous Catheter Care Bundle: A care
bundle consists of a combination of several interven-
tions or interventions, each of which, when applied
alone, positively affects the patient’s recovery pro-
cess and outcomes, and when all of them are applied
together, a better result is achieved compared to their
application alone. It is recommended that bundles in-
clude 4-5 components with the above-mentioned
characteristics.'® Hand hygiene, compliance with
maximum barrier precautions when inserting central
catheters, skin antisepsis with chlorhexidine, avoid-
ing the use of femoral catheters, and immediate with-
drawal of unnecessary catheters are examples of the
practices included in bundle.' The follow-up of bun-
dles is performed on an all-or-nothing basis. In the
event of non-compliance with one of the components,
it is assumed that the other components also do not
comply with.?

Intervention

This study consisted of 2 phases: the preimplementa-
tion period (January 1-March 30, 2023), implemen-
tation period and postimplementation period (April
1-December 30, 2023).

During the preimplementation period, the re-
searchers implemented the CVC bundle by educat-
ing the nurse who works in the intensive care unit.
The education program included an introduction to
the CVC care bundle, importance of the CVC and
CVC care bundle, and elements of the CVC bundle.
During the preimplementation period, researchers
also evaluated lack of accordance of CVC bundle
care about, nurse and physician and To facilitate
CVC bundle compliance, a CVC bundle poster was
hung in the catheter application area in the intensive
care unit.

During the implementation and postimplemen-
tation period, before groups ar assiged non-randomly,
the patient group to whom a care package will be ap-
plied in the first 5 months of the study will be the pa-
tient group to whom a care package will not be
applied in the last 5 months. The most important fac-
tor was the all-or-nothing rule in the care package ap-
plication. If the physician or nurse misapplied any
application from the package, the patient in the CVC
care bundle group was excluded from the study. To

obtain accurate data from both groups, all patients
were monitored by one observer. The infection con-
trol nurse performed an impartial data collection
phase. For this reason, only patients who underwent
CVC in the ICU during in the morning shift were in-
cluded and examined. During the study period, the
compliance of all nurses and doctors with the care
package was evaluated as 92%. Since the follow-up
of the packages was developed with the all-or-noth-
ing principle, any patient who was included in the ex-
perimental group but did not comply with the care
package was not included in the study.

DATAANALYSIS

Statistical evaluation was performed with the SPSS
23 (IBM Corp., Armonk, NY, USA) bundle program.
Compliance with the normal distribution was deter-
mined according to Skewness and Kurtosis values (-
2 and +2). Descriptive statistics were given as
numbers (n), percentages (%), and arithmetic
meantstandard deviation. The chi-square test (y%2)
was used to analyze the data. p<0.05 was accepted as
significant.

ETHICS COMMITTEE APPROVAL

Before starting the research, the necessary ethics
committee permission was obtained from the
Glimiishane University Scientific Research and Pub-
lication Ethics Committee (Date: July 27, 2022 Num-
ber: 2022/3). In addition, written permission was
obtained from the relevant hospital by informing
them of the scope of the research. The patients to be
included in the study were informed about the study
and were included in it after the voluntary consent
form was filled out. The study was conducted fol-
lowing the Declaration of Helsinki.

I RESULTS

There was no significant difference between the ex-
perimental and control groups in terms of other de-
scriptive characteristics except diet (p=0.003) and age
(p=<0.001) (p>0.05) (Table 1). During the 1-year
study period, the ICU utilized central catheters for a
total of 1,589 catheter days in the experimental group,
while the control group used central catheters for 736
catheter days. Within the study period, 5 patients in



TABLE 1: Comparison of the experimental and control group
patients according to their descriptive characteristics
Control group Experimental group
Characteristics (n=46) n (%) (n=59) n (%) b p value
Gender
Female 23 (50.0) 30 (50.8) 0.007  0.931
Male 23 (50.0) 29 (49.2)
Number of catheter lumens
1 27 (58.7) 33(55.9) 0442  0.802
2 16 (34.3) 20(33.9)
3 3(6.5) 6(10.2)
Catheterized vein
Subclavian vein 44 56 4.093 0.129
Femoral vein 2 3
Catheter insertion site dressing
Daily 39 44 1626  0.202
Weekly 7 15
Diet
Enteral 5 26 13.898  0.003
Parenteral 38 30
Enteral and parentaral 3 S
X+SD X+SD ZMWU  p value
Age T7.14+6.77 83.01£10.52 759.500 <0.001

%% chi? test; SD: Standard deviation; ZMWU: Mann-Whitney U; p<0.05

the control group developed infections, while only 1
patient in the experimental group experienced a cen-
tral catheter-associated bloodstream infection. The
calculated central catheter-associated bloodstream in-
fection rate was 0.62 per 1,000 catheter days in the
experimental group and 6.79 per 1,000 catheter days
in the control group. Notably, the reduction in the rate
of central catheter-associated BSIs in the experimen-
tal group was found to be statistically significant
(p<0.001) (Table 2).

I DISCUSSION

Intravenous devices are an integrated part of modern
medical practice. The significance of monitoring

hemodynamic status in critically ill patients, admin-
istering intravenous fluids, drugs, and blood products,
and ensuring the continuity of parenteral nutrition are
key factors contributing to their preference.?! How-
ever, the use of central venous lines entails a signifi-
cant risk of bloodstream infections, making CVC
infection development a notable complication. Exist-
ing literature reports on catheter-associated infections
show varying outcomes, but it is established that they
elevate the risk of mortality and impose adverse ef-
fects on healthcare costs.”? Catheter-associated in-
fections represent a considerable proportion,
accounting for 10-20% of all nosocomial infections.?
Additionally, the incidence of central line-associated
bloodstream infection in ICUs has been documented
to range from 1.6 to 6.8 per 1,000 catheter days.* In
response to this concern, healthcare professionals and
hospital administrators are actively formulating in-
fection prevention strategies with the aim of achiev-
ing favorable patient outcomes and reducing the
incidence of infections.?> One of these preventive
measures includes the implementation of “care bun-
dles”. Care bundles are structured sets of practice in-
dicators that comprise evidence-based practices and
interrelated interventions. These bundles are designed
to enhance existing nursing practices, thereby im-
proving nursing processes and patient outcomes.?
The present study aimed to investigate the effective-
ness of a CVC care bundle in preventing CVC-asso-
ciated bloodstream infections. To conduct this
research, a CVC care bundle team was formed, com-
prising 2 anesthesiologists and an infection control
nurse. Furthermore, physicians, the infection control
nurse, and all ICU nurses underwent comprehensive
training encompassing collaborative practices to be
carried out by physicians and nurses together, as well
as individual practices, all in line with established
guidelines. This study is one of the applications for

TABLE 2: Comparison of experimental and control group data

Characteristic Control group (n=46)
Central venous catheter (day) 736
Catheter-associated bloodstream infection 5

Catheter-associated bloodstream infection rate 6.79/1,000

Experimental group (n=59) p value
1,589
1
0.62/1,000 <0.001




the effectiveness of the use of care bundles in the pre-
vention of CVC-associated bloodstream infection.?”-*
The study adopted a quasi-experimental design. In
total, 56 patients received the CVC care bundle in-
tervention, while 46 patients did not receive the bun-
dle and served as the control group. The results
revealed that among the patients who did not receive
the CVC care bundle, 5 developed catheter-associ-
ated infections. In contrast, only one patient among
those who received the care bundle developed a
catheter-associated infection. Notably, the incidence
rate of central catheter-associated bloodstream infec-
tion was found to be 0.62/1,000 catheter days in the
experimental group and 6.79/1,000 catheter days in
the control group, indicating a significant difference
between the groups. Similar to the findings of our
study, a retrospective experimental study conducted
in an ICU in Tiirkiye demonstrated a decrease in
catheter-associated infection rates when comparing
data from the previous year with the patients who re-
ceived the care bundle interventi.?* Furthermore, a
study conducted across various clinics, including in-
tensive care, reported an increase in compliance with
the care bundle, leading to a reduction in catheter-
associated infections, although the difference was
not found to be statistically significan.*® In the con-
text of another quasi-experimental pretest-posttest
study, the rates of central line-associated BSIs dur-
ing specific time periods were investigated. The re-
sults indicated infection rates of 8.9, 4.2, and 9.9
per 1,000 catheter days in January-March, April-
June, and July-September, respectively. However,
the use of the care bundle did not yield a statisti-
cally significant difference based on pairwise com-
parisons.?! Previous meta-analyses on the subject, a
systematic review, and a meta-analysis focusing on
2,370 intensive care units, similar to our study, high-
lighted that the application of care bundles led to a
reduction in catheter-associated infection rates.*?
Similarly, another meta-analysis study emphasized
the significant decrease in CVC infection rates due
to the use of care bundles.*

In some studies, partial compliance with care
bundles has been associated with a decrease in the
rates of CVC infections.***> Conversely, a particular
study highlighted that cases, where all principles of

the care bundle were not fulfilled, resulted in a 2-fold
increase in the incidence of infections. This empha-
sized the significance of fully implementing all ele-
ments of the care bundle by both physicians and
nurses.* Moreover, it was stressed that the compul-
sory use of sterile drapes, which are part of the max-
imum barrier measures in the care bundle, is
essential, as the incidence of infections may rise if
they are not used.?

LIMITATIONS

Researchers may face difficulties in accessing spe-
cific sources or data, and the fact that research find-
ings may only be applicable to a particular
geographical area or cultural group creates limitations
in terms of generalizability.

I CONCLUSION

Based on the findings, it was concluded that the im-
plementation of the CVC care bundle effectively re-
duced the incidence of central catheter-associated
infections. Therefore, it is recommended to adopt the
care bundle as a routine protocol in clinical settings.
Further recommendations include conducting ran-
domized controlled trials to assess the impact of the
care bundle on variables such as the length of hospi-
tal stay, patient satisfaction status, and cost analyses.
Additionally, exploring different methodologies in
randomized controlled trials would provide valuable
insights. The study’s limitations, such as being con-
ducted in a single ICU and the nutritional status dif-
ferences between the experimental and control
groups, were acknowledged. To address these limi-
tations and enhance the study’s generalizability, it is
advised to replicate similar research with a larger
sample size while standardizing nutrition protocols. It
is particularly recommended to be added to routine
medical and nursing practices.

Acknowledgement

The authors gratefully thank the nurses on the Infection Control
Committee for their help.

Source of Finance

During this study, no financial or spiritual support was received
neither from any pharmaceutical company that has a direct con-

nection with the research subject, nor from a company that pro-



vides or produces medical instruments and materials which may

negatively affect the evaluation process of this study.

Conflict of Interest

No conflicts of interest between the authors and / or family mem-
bers of the scientific and medical committee members or mem-
bers of the potential conflicts of interest, counseling, expertise,

working conditions, share holding and similar situations in any

firm.

Authorship Contributions

Idea/Concept: Esra Ozkan, Nursen Kulakag; Design: Esra
Ozkan, Nursen Kulakag; Control/Supervision: Esra Ozkan,
Nursen Kulakag; Data Collection and/or Processing: Reyhan
Ince Kasap, Esra Ozkan, Analysis and/or Interpretation: Nursen
Kulakag; Literature Review: Esra Ozkan, Nursen Kulakag, Rey-
han Ince Kasap,; Writing the Article: Esra Ozkan, Nursen Ku-
lakag, Reyhan Ince Kasap, Critical Review: Esra Ozkan, Nursen
Kulakag.

I REFERENCES

1. Matlab AA, Al-Hussami MO, Alkaid Albgoor M. Knowledge and compliance to
prevention of central line-associated blood stream infections among regis-
tered nurses in Jordan. J Infect Prev. 2022;23(4):133-41. PMID: 37256157;
PMCID: PMC10226055.

2. Devrim i, Sandal OS, Gelebi MY, Hepduman P, Génillii A, Atakul G, et al.
The impact of central line bundles on the timing of catheter-associated blood-
stream infections and their microbiological distribution in critically ill children.
Eur J Pediatr. 2023;182(10):4625-32. PMID: 37555974.

3. Hallam C, Jackson T, Rajgopal A, Russell B. Establishing catheter-related
bloodstream infection surveillance to drive improvement. J Infect Prev.
2018;19(4):160-6. PMID: 30013620; PMCID: PMC6039910.

4. Yimaz N, Giiven C, Ozerdem F, Seyhanli i, Cetgen N, Dogukan M. Yogun
bakim Unitelerinde santral venéz kateter endikasyonlari, komplikasyonlari,
avantaj ve dezavantajlari [Indications, complications, advantages and disad-
vantages of central venous catheters in intensive care units]. Adiyaman
Universitesi Saglik Bilimleri Dergisi. 2023;9(2):119-24. doi:10.30569.adiya-
mansaglik.1225041

5. Deser SB, Demirag MK, Zengin S. Santral venfz kateterizasyon sonrasinda
sag brakiyosefalik venin perforasyonu: olgu sunumu [Right brachiocephalic
vein perforation after central venous catheterization: case report]. Tiirk Gogtis
Kalp Damar Cerrahisi Dergisi. 2015;23(3):570-3.
http://search/yayin/detay/251986

6. Pektas A, Kara A, Gurgey A. Cohort study: central venous catheter-related
complications in children with hematologic diseases at a single center. Turk
J Haematol. 2015;32(2):144-51. PMID: 26316482; PMCID: PMC4451482.

7. Adrian M, Borgquist O, Bentzer P, Akeson J, Spangfors M, Wrigstad J, et al.
Research protocol for mechanical complications after central venous catheter-
isation: a prospective controlled multicentre observational study to determine
incidence and risk factors of mechanical complications within 24 hours after
cannulation. BMJ Open. 2019;9(10):e029301. Erratum in: BMJ Open.
2019;9(12):2029301corr1. PMID: 31630102; PMCID: PMC6803156.

8. Machat S, Eisenhuber E, Pfarl G, Stiibler J, Koelblinger C, Zacherl J, et al.
Complications of central venous port systems: a pictorial review. Insights into
Imaging. 2019;10(86):1-12. doi:10.1186/S13244-019-0770-2/FIGURES/11

9. Haddadin Y, Annamaraju P, Regunath H. Central line-associated blood
stream infections. Healthcare-Associated Infections in Children. Published
online. 2022:95-106. doi:10.1007/978-3-319-98122-2_6

10. Parienti JJ, Mongardon N, Mégarbane B, Mira JP, Kalfon P, Gros A, et al;
3SITES Study Group. Intravascular complications of central venous catheter-
ization by insertion site. N Engl J Med. 2015;373(13):1220-9. PMID:
26398070.

11. Buetti N, Marschall J, Drees M, Fakih MG, Hadaway L, Maragakis LL, et al.
Strategies to prevent central line-associated bloodstream infections in acute-
care hospitals: 2022 Update. Infect Control Hosp Epidemiol. 2022;43(5):553-
69. PMID: 35437133; PMCID: PMC9096710.

12.  Hekimoglu CH, Pehlivantiirk G, Torun Edis, Batir E, Yildinm Gozel E, Altun
D. Ulusal Saglik Hizmeti lliskili Enfeksiyonlar Siirveyans Agi Ozet Raporu.
https://hsgm.saglik.gov.tr/depo/birimler/bulasici-hastaliklar-ve-erken-uyari-
db/Dokumanlar/Raporlar/lUSHIESA_OZET_RAPORU_2022.pdf

13. Institute for Healthcare Improvement. 2016. Available from: www.ihi.org

14.  Smith V, Devane D, Nichol A, Roche D. Care bundles for improving outcomes
in patients with COVID-19 or related conditions in intensive care - a rapid
scoping review. Cochrane Database Syst Rev. 2020;12(12):CD013819.
PMID: 33348427; PMCID: PMC8078496.

15. Turken Gel K, Yasayacak A, Yorgun S. Hemsirelerin bakim paketi
uygulamalari hakkindaki gértisleri [Opinions about nurses' care bundle prac-
tices]. Journal of Anatolia Nursing and Health Sciences. 2020;23(3):383-8.
https://doi.org/10.17049/ataunihem.569865

16. Shaw A, Morton K, King A, Chalder M, Calvert J, Jenkins S, et al. Using and
implementing care bundles for patients with acute admission for COPD: qual-
itative study of healthcare professionals' experience in four hospitals in Eng-
land. BMJ Open Respir Res. 2020;7(1):¢000515. PMID: 32213536; PMCID:
PMC7173984.

17. lIsta E, van der Hoven B, Kornelisse RF, van der Starre C, Vos MC, Boersma
E, et al. Effectiveness of insertion and maintenance bundles to prevent cen-
tral-line-associated bloodstream infections in critically ill patients of all ages:
a systematic review and meta-analysis. Lancet Infect Dis. 2016;16(6):724-
34. PMID: 26907734.

18. Harris R, Mehdiratta NL, Rosser MA, Chowdhury AM, Smith BA, Raghu-
nathan K, et al. ICU outcomes following a Central Line Associated Blood
Stream Infections (CLABSI) reduction quality improvement project. Curr Med
Res Opin. 2024;40(10):1651-6. PMID: 39231039.

19. Craswell A, Massey D, Sriram D, Wallis M, Polkinghorne K, Talaulikar G, et
al; REDUCCTION investigators. a process evaluation of the national imple-
mentation of a bundle for central venous catheter care for hemodialysis. Kid-
ney360. 2023;4(4):e496-e504. PMID: 36758195; PMCID: PMC10278776.

20. Yanik Yalgin T, Erol G, Yesiler Fi, Goniilal B, Aydin S. Uriner kateter bakim
demeti uyumunun kateter iligkili idrar yolu enfeksiyonlari (izerine etkisi [The
effect of urinary catheter care bundle compliance on catheterassociated uri-
nary tract infections]. Turk Hijyen ve Deneysel Biyoloji Dergisi.
2022;79(3):447-84. doi:10.5505/TurkHijyen.2022.79990

21. Zhang Z, Brusasco C, Anile A, practice FC, 2019 undefined. Clinical practice



22.

23.

24.

25.

26.

27.

28.

29.

guidelines for the management of central venous catheter for critically ill pa-
tients. 2018;2:53. doi:10.21037/jeccm.2018.05.05

Yu KC, Jung M, Ai C. Characteristics, costs, and outcomes associated with
central-line-associated bloodstream infection and hospital-onset bacteremia
and fungemia in US hospitals. Infect Control Hosp Epidemiol.
2023;44(12):1920-6. PMID: 37424226; PMCID: PMC10755163.

Rosenthal VD, Yin R, Nercelles P, Rivera-Molina SE, Jyoti S, Dongol R, et al.
International Nosocomial Infection Control Consortium (INICC) report of
health care associated infections, data summary of 45 countries for 2015 to
2020, adult and pediatric units, device-associated module. Am J Infect Con-
trol. 2024;52(9):1002-11. PMID: 38185380.

Lunnemar P, Taxbro K, Hammarskjold F. An analysis of central venous
catheter-related bloodstream infections in patients treated in a Swedish
Covid-19 intensive care unit. SAGE Open Med.
2024;12:20503121241233213. PMID: 38628306; PMCID: PMC11020743.

Kalin Uniivar G, Doganay M, Alp E. Current infection prevention and control
strategies of COVID-19 in hospitals. Turk J Med Sci. 2021;51(SI-1):3215-20.
PMID: 34289652; PMCID: PMC8771013.

Sun’Y, Bao Z, GuoY, Yuan X. Positive effect of care bundles on patients with
central venous catheter insertions at a tertiary hospital in Beijing, China. J Int
Med Res. 2020;48(7):300060520942113. PMID: 32720831; PMCID:
PMC7388130.

Halton KA, Cook D, Paterson DL, Safdar N, Graves N. Cost-effectiveness of
a central venous catheter care bundle. PLoS One. 2010;5(9):12815. PMID:
20862246; PMCID: PMC2941454.

Abad CL, Bello JAG, Mario MJ, de Lara FCV, Perez MCP. The effectiveness
of a dedicated central venous access care team to prevent catheter-related
bloodstream infection in a private hospital. Infect Prev Pract.
2022;5(1):100259. PMID: 36506752; PMCID: PMC9732398.

Stiha BK, Karagozoglu S. The Effect of a Guide Based Application Bundle on

30.

31.

32.

33.

34.

35.

36.

the Catheter-Related Infection. Florence Nightingale Journal of Nursing.
2019;27(3):222-30. doi:10.5152/fnjn.2019.426870

Karapanou A, Vieru AM, Sampanis MA, Pantazatou A, Deliolanis I, Daikos GL,
et al. Failure of central venous catheter insertion and care bundles in a high
central line-associated bloodstream infection rate, high bed occupancy hos-
pital. Am J Infect Control. 2020;48(7):770-6. PMID: 31911066.

Polat F, Sahinoglu AH, Dilek A, Kéksal E, Ustiin YB, Kaya C, et al. The effect
of care bundles based on guidelines over the central venous catheter infec-
tions in an intensive care unit. Tirk Yogun Bakim Dernegi Dergisi.
2014;12(3):86-93. doi:10.4274/tybdd. 19483

Payne V, Hall M, Prieto J, Johnson M. Care bundles to reduce central line-
associated bloodstream infections in the neonatal unit: a systematic review
and meta-analysis. Arch Dis Child Fetal Neonatal Ed. 2018;103(5):F422-
F429. PMID: 29175985.

Ista E, van der Hoven B, Kornelisse RF, van der Starre C, Vlos MC, Boersma
E, et al. Effectiveness of insertion and maintenance bundles to prevent cen-
tral-line-associated bloodstream infections in critically ill patients of all ages:
a systematic review and meta-analysis. Lancet Infect Dis. 2016;16(6):724-
34. PMID: 26907734.

Jeong IS, Park SM, Lee JM, Song JY, Lee SJ. Effect of central line bundle on
central line-associated bloodstream infections in intensive care units. Am J In-
fect Control. 2013;41(8):710-6. PMID: 23394886.

Apisarnthanarak A, Thongphubeth K, Yuekyen C, Warren DK, Fraser VJ. Ef-
fectiveness of a catheter-associated bloodstream infection bundle in a Thai
tertiary care center: a 3-year study. Am J Infect Control. 2010;38(6):449-55.
PMID: 20006409.

Lee KH, Cho NH, Jeong SJ, Kim MN, Han SH, Song YG. Effect of central
line bundle compliance on central line-associated bloodstream infections.
Yonsei Med J. 2018;59(3):376-82. PMID: 29611399; PMCID: PMC5889989.



