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Abstract
The health care associated infections (HAIs) have become a global health problem and need to establish effective infection
prevention and control strategies. HAIs increase mortality, length of hospital stay, cost of care, bacterial resistance, antibiotic
use and other adverse in intensive care units (ICUs), particularly in developing countries (1, 2). The International Nosocomial
Infection Control Consortium showed that the incidence rate for central line-associated bloodstream infection (CLABSI) in
ICUs in developing countries was 3-fold higher than the United States (3). It has been proved that implementation on CLABSI
bundle prevention can signi�cantly reduce HAIs (4-7).

Introduction:
The health care associated infections (HAIs) have become a global health problem and need to establish effective infection
prevention and control strategies. HAIs increase mortality, length of hospital stay, cost of care, bacterial resistance, antibiotic
use and other adverse in intensive care units (ICUs), particularly in developing countries (1, 2). The International Nosocomial
Infection Control Consortium showed that the incidence rate for central line-associated bloodstream infection (CLABSI) in
ICUs in developing countries was 3-fold higher than the United States (3). It has been proved that implementation on CLABSI
bundle prevention can signi�cantly reduce HAIs (4-7).

 Recently, Mazi et al demonstrated the basic Society Healthcare Epidemiology of America combined with Infectious Diseases
Society of America (SHEA/ISDA) basic practice recommendation is an effective prevention model for 58% the reduction of
CLABSIs in the medical/surgical ICU in King Abdulaziz Specialist Hospital (8). We introduced SHEA/IDSA CLABSI prevention
model to reduce CLABSI incidence rate in our institutional ICU.

Methods
This prospective study was conducted in the 27-bed medical-surgical ICU of King Faisal Medical Complex in Taif from
January 2016-December 2019, Saudi Arabia. King Faisal Medical Complex is a referral undergraduate teaching hospital with
800-bed capacity and catchment population of approximately 2 million.

Bacterial identi�cation and determination of CLABSI

Bacterial identi�cation and antimicrobial susceptibility of isolates were determined according to Clinical Laboratory
Standards Institute guidelines (9). Laboratory-con�rmed CLABSI was identi�ed using the Centers for Disease Control and
Prevention and National Healthcare Safety Network (NHSN; formerly the National Nosocomial Infection Surveillance System)
criteria (10). Incidence rate, ratio, benchmarking, and statistical analysis were carried out using the NHSN recommendations
(11). A P value <.05 (2 tailed) was considered statistically signi�cant.

Implementation of SHEA/IDSA guidelines

In the pre-intervention period, the basic CLABSI bundle program, which included hand hygiene, maximal barrier precautions,
chlorohexidine skin antisepsis, and daily review of line necessity with prompt removal of unnecessary lines, was being
implemented in the study hospital. Infection rates were regularly monitored. No CLABSI prevention team, baseline risk
assessment, or formal educational activity had been performed prior to 2017. Preventive measures using basic SHEA/IDSA
practice recommendations were introduced in January 2017 (12).

With the introduction of the SHEA/IDSA guidelines in 2017, brie�y, a CLABSI prevention team was assembled. It included the
head of infection control, an infectious diseases physician, an intensive care consultant, an intensive care link nurse and an
infection preventionist. A baseline risk assessment was performed in January 2017 using the Wirral Primary Care Trust tool
(13). Any practice did not met SHEA/IDSA basic recommendation will be considered as risk of CLABSI. Action plan agreement
was approved to address risk infection accordingly.
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Only one risk factor was identi�ed which is formal training and education program and resolved by February 2017. We
organized a full-day formal educational course and workshop on CLABSI prevention measures in February 2017 as a �rst
step to formally provide the education needed. The CLABSI educational program was conducted in collaboration with
physicians and nurses in the ICU, microbiology, infection control and quality and patient safety departments. The educational
program included a presentation of the clinical manifestations and complications of bloodstream infections, indicators and
benchmarking guidelines, SHEA/IDSA practice recommendations, guidelines for optimal blood cultures, open discussion
forum, and practical exercises workshop. All recommendations and SHEA/IDSA guidelines were fully implemented from
March 2017-December 2019.

Compliance to hand hygiene was observed by trained infection preventionists using the World Health Organization My 5
Moments for Hand Hygiene recommendations (14). The CLABSI prevention bundle program was monitored using Institute for
Healthcare Improvement guidelines (15). Regular meetings and feedback for stakeholders and hospital management were
implemented and documented.

External validation

External validation surveillance was conducted by reviewing all blood culture results in patients under central line device and
case de�nition of CLABSI (16).

Results:
Institutional risk assessment revealed formal educational program as a potential area need for improvement. Bundle
compliance rate was 100% during the study period. Observation of hand hygiene compliance revealed that the compliance
rate ranged from 70%-80%, and the alcohol hand rub consumption rate was sustained at 50% during the study period.

The total number of reported CLABSI cases was �fteen cases representing incidence rate 0.63/1000 central-line days with
utilization ratio 0.45 during the study period. Pre-intervention incidence rate of CLABSI was 1.12/1000 central-line days with
0.51 in utilization ratio representing 50 – 75 and 50 percentile benchmarking to NHSN, respectively. Post-intervention
incidence rate of CLABSI was 0.46/1000 central line days with 0.44 in utilization ratio representing sustained within the 25-50
percentile benchmarking to NHSN. Table 1 shows incidence rate and ratio of CLABSI reported during pre- and post-
interventions the benchmarking with the NHSN ICU. The CLASBIs were caused predominantly by multidrug resistant bacteria,
namely extended spectrum beta-lactam (ESBL) and carbapenem resistance (CPR) Klebsiella pneumoniae, multi-durg
resistance (MDR) Pseudomonas aeruginosa, Proteus merabilis and Acinetobacter baumanii (Table 2). No outbreak was
observed during the study period.

Discussion:
CLABSI is an important cause of increased morbidity, mortality, duration of hospital stay, and excess health care costs in
ICUs. In Kingdom of Saudi Arabia, CLABSI compromised 14% -38.5% of healthcare device associated infection with incidence
rates ranged from 2.2 to 29.7 per 1000 central-line days ICUs during 2011-2018 (17-19). In our hospital, the hospital CLABSI
incidence rate to percentile the NHSN benchmarking in 2016 indicated the need to improve patient care practice in the ICU.
Therefore, we decided to introduce a strategic plan to reduce CLABSI and deliver high quality performance and patient safety.
Mazi et al demonstrated 58% the reduction of CLABSIs in the ICU after implementation of SHEA/ISDA practice
recommendation (8). Therefore, we decided to introduce SHEA/IDSA as a prevention model to reduce and control CLABSI in
medical-surgical ICU. In addition, the basic SHEA/ISDA practice recommendations were written in concise format and
applicability in our setting, with measurable elements.

No signi�cant difference in the incidence reduction rate of CLABSI was noted when compared before and after resolving risk
factors because of the statistically low numbers of CLABSI. However, a signi�cant reduction of incidence rate was observed
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in 2017 and maintained less than the NHSN pooled mean (25-50 percentile) through the post intervention period of 2017-
2019 (Fig 1).

Device-associated infection rates and device utilization ratios should be examined together; therefore, preventive measures
may be appropriately targeted (11, 20). Incidence CLABSI rate of the 75th percentile with utilization ratio 50th NHSN
benchmarking indicate the prevention measures should be focused on before and during insertion the central line. After
intervention period, CLABSI incidence rate and device utilization ratio were declined and maintaining below the mean of
NHSN percentile (25-50th) assuming annual formal educational program was an important issue for prevention measures.
The lack of familiarity with practice guidelines by health care workers has been identi�ed as a main barrier in the proper
implementation of these guidelines. Alfonso et al (20) observed signi�cant reduction (35%) of CLABSI in ICUs after education
interventions and noted that an updated educational program is the �rst step toward achieving adherence to guidelines.
Validation is an important step toward assuring for action and motivates infection control efforts rather than strategies to
avoid accounting for HAIs. O�cial external validation can help assure adherence to MOH guidelines speci�cations for CLABSI
reporting (16). The external validation report showed totally agreement in data surveillance results between the hospital data
and the agency. Members of external agency of regional directorate for infection prevention and control were authorized from
local ministry of health, well-trained and have good experience in hospital infection control surveillance.

Regular meetings with the CLABSI prevention team and ICU department were held with dissemination of feedback to all
stakeholders. Despite regular reminders about the importance of hand hygiene, the compliance rates were variable (70%-80%;
average rate, 73%), with low alcohol hand rub consumption rates of 50% (P =0.15). This is perhaps caused by the fact that
the ICU is a very busy care area. The signi�cant reduction in CLABSI in our ICU indicates the positive impact of addressing
bundle compliance (Table 2) and annual formal education.

As a limitation of this work, we could not specify which of risk factor was responsible for the signi�cant reduction observed.
No bundle data was available in 2016 with almost 100% compliance to CLABSI bundle in 2017-2019.

Conclusion
We observed reduction and sustained in low incidence rate CLABSI benchmarking to NHSN after implementation of the basic
SHEA/IDSA practice recommendation. Therefore, the basic SHEA/ISDA practice recommendation is an effective prevention
model for the reduction of CLABSI in the ICU.

Abbreviations
CPR: carbapenem resistance, CLABSI: central line-associated bloodstream infection, ESBL: extended spectrum beta-lactam,

HAI: Healthcare associated infection, ICU: Intensive Care Unit, IDSA: Infectious Diseases Society of America, MDR: multi-durg
resistance, NHSN: National Healthcare Safety Network, USA, SHEA: Society Healthcare Epidemiology of America.
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Tables

Table1

Incidence rate and ratio of CLABSI reported during pre- and post- interventionsat thestudy hospital compared with NHSN
hospitals, DA Module 2013

Intervention/Year No.
of
HAIs

Device-
days

Patient-
days

Incidence
Rate/

1000
device -
days

Benchmarking to
NHSN-2015

Utilization
Ratio

Benchmarking to
NHSN-2015

Pooled
Mean

Percentile Pooled
Mean

Percentile

Pre-
intervention/2016

7 6218 12155 1.12 0.8 50 – 75
%

0.51 0.49 50 %

Post-
intervention/2017-
2019

8 17377 39471 0.46 0.8 25 – 50
%

0.44 0.49 25 - 50 %

Abbreviations: CLASBI, central line-associated bloodstream infection; DA, deviceassociated; NHSN, National Healthcare
Safety Network-USA.

 

Table 2

Number of microorganisms causing CLABSIs during the study period

http://www.ihi.org/resources/Pages/Changes/ImplementtheCentralLineBundle.aspx
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Microorganism Number of isolate per year

2016 2017 2018 2019

Klebsiella pneumonia 7 0 2 1

Acinetobacterbaumanii 0 0 1 0

Proteus merabilis 0 0 0 1

Pseudomonas areuginosa 0 1 0 1

Enterococcus Fecalis 0 0 1 0

 

Abbreviation: CLASBI, central line-associated bloodstream infection.

 

 


