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1.  INTRODUCTION

Hospital-acquired Infections (HAIs) are considered complications 
of medical therapy and are due to many factors. The unnecessar-
ily prolonged length of hospital stay, use of invasive devices, and 
improper use of antimicrobial therapy are believed to be factors that 
contribute to a higher rate of HAIs [1]. According to Centers for 
Disease Control and Prevention (CDC) estimates, approximately 
one in 31 hospitalized patients experienced a HAI in the United 
States and 3.2% of patients (394 of 12,299 patients) in a survey con-
ducted in 2015 [2]. The most prevalent HAIs related to invasive 
devices are central line-associated bloodstream infections, Catheter-
associated Urinary Tract Infections (CAUTIs), and ventilator- 
associated pneumonia. Most of these infections are caused by multi-
drug resistant organisms [3]. CAUTIs are considered the most pre-
dominant HAIs, and according to Magill et al. [2], 18.7% of surveyed 
patients reported a CAUTI. Approximately, 80% of all UTIs during 
hospitalization are caused by an indwelling urethral catheter [4].  
Clinical consequences such as prostatitis, pyelonephritis and cysti-
tis in patients with CAUTI are the major concern within the ICU 
domain. A prolonged hospital stay attributable to device-related 
infections is an avoidable situation, but whenever it occurs, there is 
an increase in healthcare costs and mortality for patients [5].

Clinicians and nursing staff in collaboration with the infection  
control departments play a pivotal role in reducing and/or prevent-
ing these types of infections in hospitalized patients in ICU and 
non-ICU departments. Several strategies and protocols have been 
developed by infection control departments to prevent CAUTI 
infections. For example, improvement in compliance with hand 
hygiene demonstrated to be effective in reducing HAIs in the ICU 
as part of implementing infection surveillance with prevention 
programs [6].

This review explores observational and surveillance studies con-
ducted to report CAUTIs, particularly in intensive care units in 
health institutes, and preventive measurements, clinical conse-
quences and factors affecting the rate of CAUTI in Saudi Arabia 
during recent decades.

2.  MATERIALS AND METHODS

This review was performed by searching several electronic data-
bases (Medline via PubMed, Google Scholar, and Scopus) using 
keywords [CAUTI, Device-associated Infection (DAI) and Saudi 
Arabia]. Starting with the search with “CAUTI”, which showed the 
results of 838 studies in PubMed, 36800 results in Google Scholar 
and 763 documents in Scopus. After adding “catheter-associated 
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A B S T R AC T
Catheter-associated Urinary Tract Infection (CAUTI) has been studied worldwide as part of device-related healthcare infection. 
CAUTI is one of the most commonly reported infections in the literature, which occurs during clinical practice in Intensive Care 
Units (ICUs) and non-ICU departments. Many studies have covered the CAUTI rate in Saudi Arabia mainly in the ICU covering 
single or multiple hospitals as surveillance for device-related infections in the ICU. Few studies have conducted an interventional 
approach that examined the implementation of infection control protocols and then compared them to international practice 
as a standard. This review aims to explore the literature to provide insight into the infection control practices that have been 
reported in Saudi Arabia during the last two decades on the preventive measures and clinical consequences of CAUTIs. Very 
few studies have recorded the pattern of resistant microorganisms that burdens clinical practice in ICUs concerning CAUTIs. 
Only one study compared the type of catheter materials and discussed the effect of these materials on reducing CAUTIs. It is 
essential to cover catheter utilization and to understand how a sufficient infection control protocol with educational programs 
for healthcare personnel can transform practice, for the better, regarding CAUTI rates in Saudi hospitals. There is a demand for 
more interventional and epidemiological studies on the causes and factors affecting the rate of CAUTI in the area. Studies may 
help reduce the CAUTI incidence rate, which consequently reduces the costs and morbidity associated with this type of infection 
and other healthcare-related infections.
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urinary tract infection” AND “Saudi Arabia” to the search tool, 
PubMed showed 13 documents, Google Scholar 11 documents 
and Scopus 10 documents with the exclusion of some studies that 
appeared in the search results with health-acquired infection and 
non-CAUTI. The process of selection articles for this review is 
illustrated in Figure 1.

3. � INFECTION CONTROL STRATEGY AND 
THE EFFECT OF THE IMPLEMENTATION 
OF PROTOCOLS FOR THE MANAGEMENT 
OF CAUTI IN SAUDI ARABIA

Suitable handling, insertion and removal of the urinary catheter 
have a major effect on preventing and controlling CAUTIs. On the 
one hand, factors such as the duration of catheterization, aseptic 
techniques during insertion of the catheter, and handling of uri-
nary bags have a significant impact on the incidence of CAUTI 
[7,8]. On the other hand, the overreporting of CAUTI events may 
be due to inappropriate collection and testing of urine specimens, 
which consequently leads to the treatment of false-positive cultures, 
increasing the overuse of antimicrobial agents [9]. The implemen-
tation of protocols for DAI has a significant impact on reducing 
these types of infections, including CAUTI [10].

Hand Hygiene (HH) is the first effective strategy followed by infec-
tion control to minimize HAIs and to ensure patient safety in several 
studies worldwide [11–13]. In Saudi Arabia, the implementation of 
a multimodal strategy with improving HH in a university-affiliated 

Figure 1 | Summary of the research method used in this review to explore 
CAUTI preventive measures and incidence rate in Saudi Arabia.

hospital at AL Khobar, Saudi Arabia, reduced the rate of CAUTI 
from 3.73 in 2014 to 2.21 in 2015, which then further decreased to 
1.75 in 2016 [14]. The study suggested that educational interven-
tion and enhancement of HH compliance as part of a multicompo-
nent strategy implemented in healthcare staff practice reduce HAIs.

One study in Saudi Arabia concluded that the most beneficial tech-
nique of infection control practice to reduce CAUTI is removing 
the catheter as soon as possible based on the recommendation 
of Society for Healthcare Epidemiology of America/Infectious 
Diseases Society of America practice [15]. The study was conducted 
between 2011 and 2013 at King Abdulaziz Specialist Hospital in 
Taif, Saudi Arabia. The expedited removal of urethral catheters as 
soon as possible reduced the rate of CAUTI from 3.5 to 2.9 per 1000 
catheter/days in 2011 and 2012, respectively [15]. Further reduc-
tion in CAUTI was achieved and the rate reached 2.2 per 1000  
catheters/day in 2013 [15]. The reductions in CAUTI incidence 
were due to applying the technique of removing unnecessary uri-
nary catheters. Another study in Saudi Arabia conducted at the 
Saudi Aramco Medical Services Organization in the eastern prov-
ince of Saudi Arabia showed that a higher DAI rate was catheter- 
associated urinary infection at the ICU wards [10]. This study indi-
cated that CAUTI was the most common DAI, with a percentage 
of 42.2% during the period from 2004 to 2011 [10]. After imple-
menting the CAUTI protocol to control HAIs, the CAUTI rate was 
reduced from 6.75 to 3.41 (p = 0.04), which indicated a linear trend 
in the reduction rate of CAUTI from the beginning to the end of 
the study period. This was an 8-year prospective study based on 
one healthcare center but included multiple ICUs.

Another study on the impact of applying interventions to control 
CAUTIs was conducted by collecting data from adult ICUs over  
9 years in a tertiary hospital with 28 beds in the western region of 
Saudi Arabia. CAUTIs were reported at a high rate (2.3 per 1000 
device/day) between 2008 and 2010, which initiated the implemen-
tation of an infection control protocol for CAUTI in the ICU for 
that hospital [16]. After applying the protocol in 2011, the CAUTI 
rate was reduced to 0.3 per 1000 device/day and then was further 
reduced to 0.1 and 0.2 in 2015 and 2016, respectively [16]. This 
reduction was mainly based on preventive interventions and strict 
compliance with the strategy implemented.

Most of the studies showed that the rate of CAUTI as part of DAI  
in ICUs is high, and Saudi Arabia still faces significant challenges 
for infection control practice [17]. Benchmarking the infection con-
trol practice with a well-established strategy such as CDC/National 
Healthcare and Safety Network (NHSN) validates the surveil-
lance of the HAI rate [17]. A worldwide online platform to estab-
lish surveillance by International Nosocomial Infection Control 
Consortium (INICC) reported data related to the DAI–HAI rates 
and published a summary from January 2012 to December 2017 
[18]. This report collected data for DAI, including CAUTI, for 
hospitals from 42 different countries and involved patients admit-
ted to the ICU, and Saudi Arabia was part of this data collection. 
Detailed data from the patient’s specific device collection, microbi-
ological profile and clinical profiles were collected using the INICC 
Surveillance Online System [18]. CAUTI was one of the types of 
DAI data collected for rates and microbiological profiles, includ-
ing bacterial resistance and mortality. The number of patients, 
CAUTI cases, urinary catheter days, types of pathogens and resis-
tance percentage were collected from 11 different ICU wards,  
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including Saudi Arabia. From all these ICU wards, the number of 
ICUs reported for CAUTI was 455 [18]. This report has provided 
several insights into DAI and device utilization and the rates and 
ratios for these infections worldwide; however, it does not offer 
information on the intervention and implementation approaches 
in each country and their hospitals.

Detailed protocol and assessment tools for preventing CAUTI were 
examined in a quasi-experimental study performed in a surgical 
ICU at King Fahad Hospital in Madinah [19]. This interventional 
study was based on assessing the performance of 30 nurses on two 
groups of patients (n = 80) with urinary catheters (a control group 
and an intervention group). The development of symptom reports 
to assess CAUTI, observational checklists and care protocols were 
tools implemented for the intervention group of the patients [19]. 
These tools were developed by the investigators based on their 
review of the relevant literature. The authors reported a reduction 
in the CAUTI percentage (15%) for the intervention group com-
pared to the control group (85%) [19]. This study also stated that 
HH is one of the most important items that nurses should adopt in 
the prevention of CAUTI during the handling and insertion of the 
urinary catheter. Educational programs for the nurses and effec-
tive training on the good practices involved in the infection control 
protocol have been improved for the nurses enrolled in this inter-
ventional study. A significant reduction in the CAUTI rate after the 
implementation of evidence-based recommendations was estab-
lished after an interventional study of non-ICU wards in a large 
tertiary hospital in Riyadh [20]. The study by Ghazal et al. [20] 
implemented a protocol, called the “bladder bundle”, in a general 
ward (non-ICU) and used a model of NHS hospitals in England. 
The study showed a successful rate in reducing the infection in 
ICU wards. The study also conducted a prospective interventional 
project to decrease CAUTI in two non-ICU units [20]. Compliance 
with a detailed protocol is the key component of the prevention 

program that hospitals should adopt to reduce and to eliminate the 
development of infections related to urinary catheterization.

4. � REPORTING THE INCIDENCE RATE  
AND FACTORS INFLUENCING CAUTI  
IN SAUDI ARABIA

The CAUTI rate has been reported in many studies worldwide 
[21]. One large study has reported the CAUTI rate of DIA through 
INICC by pooling data from 50 countries from 2010 to 2015 [18]. 
There are limited reports in the literature investigating and pre-
senting the prevalence of CAUTIs in the long term and the fac-
tors influencing infection with epidemiological data for CAUTIs 
in Saudi Arabia. In Table 1, the studies performed in Saudi Arabia 
and the reported incidence rate (rate of infection per 1000 cathe-
ter days) are illustrated with the study settings. As part of the offi-
cial surveillance report in each hospital in Saudi Arabia, there is 
a demand to investigate CAUTI in various ICU wards in hospi-
tals. To reduce the infection rate and costs related to this infection, 
systematic collection of data, and improvement in techniques and 
infection control practices, collectively, would be a major approach 
to improve the quality of the health care system. Within three hos-
pitals from three different Arabian Gulf countries, the CAUTI rate 
(3.2 per 1000 catheters/day) was investigated over 6 years, and com-
pliance with the implemented protocols was 65% overall [22]. This 
is the only study that investigated the CAUTI rate within multiple 
healthcare centers in different Gulf countries. A study explored the 
DAI in a selected group of Ministry of Health hospitals (n = 12) in 
Saudi Arabia over the period 2013–2016 [17]. The study stated that 
CAUTI was the second most common DAI (28.4%) in the ICU of 
these hospitals and occurred at 2.3–4.4 per 1000 devices/day [17]. 
This rate is high compared to the ratios from NHSN, which urges 

Table 1 | The incidence rate and factors of CAUTI reported in Saudi Arabia

Type of study CAUTI rate Location References

Observational and surveillance 3.2 per 1000 catheter day Three GCC countries (Saudi Arabia, 
Oman and Bahrain)

[22]

Observational and surveillance 2.3–4.4 per 1000 device/day 12 hospitals of Ministry of Health  
in Saudi Arabia

[17]

Prevalence of antibiotic resistance for  
CAUTI and non CAUTI

60% beta-lactamases producer in CAUTI Al-Dawadmi, Saudi Arabia [27]

Observational, single-blinded and  
prospective study

90% reduction of CAUTI in the noble  
metal alloy catheter group

University affiliated hospital at  
AL Khobar, Saudi Arabia

[28]

Interventional study 2014–2016 (3.73–2.21 then further  
decrease in to 1.75 respectively) per 
1000-catheter days

University affiliated hospital at  
AL Khobar, Saudi Arabia

[14]

Prospective and surveillance study CAUTI 8.18 per 1000 device-days Saudi Aramco Medical Services 
Organization

[10]

Prospective study 3.5, 2.9 and 2.2 per 1000 catheter-days  
in 2011–2013 respectively

King Abdul Aziz Specialist Hospital, 
Taif, Saudi Arabia

[15]

Surveillance study of pooled data reported from  
45 countries including Saudi Arabia

5.1 vs 1.7 per 1000 catheter-days Ministry of Health [18]

Quasi-experimental, interventional study N/A King Fahad Hospital in Madinah, 
Saudi Arabia

[19]

Prospective interventional study in non-ICU  
settings

5.03 per 1000 catheter-days in 2008 and  
1.92 per 1000 catheter-days in 2009

King Fahad Medical City in Riyadh, 
Saudi Arabia

[20]

Surveillance study of pooled data of device associated 
nosocomial infection reported from five hospitals  
by using online surveillance system prospectively

4.7 per 1000 urinary catheter day Seven ICU of five hospitals in five 
different cities in Saudi Arabia

[29]

GCC, Gulf Cooperation Council.
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effective monitoring and management of infection control prac-
tices regarding DAI and CAUTI. Even though the authors in this 
cited study claimed that Saudi Arabia has limited studies regard-
ing DAI overall and the incidence rate in general hospitals, such 
data will be vital for the benefit of the healthcare system to improve 
patient care. The goal is to identify health care settings with a high 
incidence rate of infection related to device insertion, which is con-
sidered a source of infection in hospitals that can be controlled by 
following good practices.

One recent study identified the microorganisms that contributed  
to the DAI as a source of transmitting HAIs. This study explored  
the microorganisms that contributed to HAIs in the ICU as an 
observational study in a relatively small general hospital in the 
central area of Saudi Arabia [23]. The study also audited the infec-
tion control protocol at the site of the study for device-associated 
practice in the ICU and recommended further effective strategies 
to control the infection and to reduce antibiotic resistance cases 
[23]. CAUTI, specifically in the ICU, was not covered enough in the 
literature to provide recommendations for the treatment protocols 
that help to manage the infection and to prevent the development 
of resistant pathogens.

One study stated that Escherichia coli (37.8%), Klebsiella pneu-
monia (6.4%) Pseudomonas aeruginosa (11.7%), Candida spp. 
(14.4%), Proteus mirabilis (4.8%), Enterobacter spp. (2.1%) and 
Acinetobacter calcoaciticus (3.2%) were detected isolates caused 
UTIs as healthcare-associated infections without any specification 
to the CAUTI [24]. Over the last decade, there have been insuffi-
cient reports of bacterial strains that participate in the failure of 
antibiotic treatment and the development of antibiotic resistance 
for CAUTI cases. It is critical to report the resistance pattern of 
DAIs as part of HAIs, which have increased and become a real issue 
with multidrug resistance and pandrug resistance. Inadequate 
investigation and inappropriate management of sampling methods 
for the diagnosis of CAUTI could lead to burdens on both patients 
and health institutions [25]. The inappropriate reporting and col-
lection of urine samples from catheters could cause overreporting 
of CAUTI incidence and increase the cost of managing the infec-
tion in the health institute. There are inadequate records for the 
microorganism strains and resistance patterns related to CAUTI in 
Saudi Arabia.

Effective treatment is directly linked to the appropriate investigation 
of the source of infection and the presence of specific symptoms. 
Overprescribing antibiotics in the absence of symptoms with bac-
teria should be avoided, and this practice commonly resulted from 
incorrect sample collection and/or lack of proper implementation 
of infection control programs for CAUTI [26]. Beta-lactamase-
producing Enterobacteriaceae are the major type of pathogens that 
were isolated from CAUTI in a single health center in Saudi Arabia 
[27]. The study found that extended-spectral beta-lactamase and 
other resistance features were higher in catheterized patients from 
different wards in the hospital [27]. To the best of our knowledge, 
this is the only study performed in the area to investigate the iso-
lates that are related to CAUTI from the DAI of HAI.

The type of catheter may also play an important role in reducing 
the incidence of CAUTI for patients in the ICU [8,28]. A random-
ized single-blinded prospective study evaluated the efficacy of 
noble metal alloy-coated catheters in 30 ICU patients compared to 
30 patients with the standard catheter (no coating) in King Fahad 

Hospital in Saudi Arabia [28]. The coated noble metal alloy cathe-
ter significantly reduced CAUTI for the patients after 3 days of use 
[28], which is the only observational study that compared two dif-
ferent catheter types in clinical settings in the area. Further investi-
gations on the effect of the catheter type by preclinical and clinical 
studies are needed.

5.  CONCLUSION

This review concludes that urinary catheter utilization programs 
and the implementation of detailed protocols to prevent CAUTI 
are essential and insufficiently covered in Saudi Arabia. Systematic 
investigations throughout multiple hospitals to examine the current 
practices in Saudi Arabia are an important tool to control DAI–
CAUTIs. Not enough epidemiological and observational studies in 
the area that investigated the causative pathogens and resistance 
patterns related to CAUTI in Saudi Arabia have been pointed out 
here. It will be vital to produce additional interventional studies 
assessing the implementation of tools and educational programs to 
train the health care staff that handle these devices in hospitals.
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