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Abstract

Background: Although the Saudi Ministry of Health (MOH) is managing the majority of inpatient bed capacity in Saudi Arabia, surveillance data for central-line-associated bloodstream infections (CLABSI) have never been reported at a national level.

Objectives: To estimate unit-specific CLABSI rates along with central line utilization ratios in MOH hospitals. Additionally, to benchmark such rates and ratios with recognized regional and international benchmarks.

Methods: A prospective surveillance study was conducted in 106 MOH hospitals between January 2018 and December 2019. The data from 14 different types of intensive care units (ICUs) were entered into the Health Electronic Surveillance Network (HESN) program. The surveillance methodology was similar to the methods of the US National Healthcare Safety Network (NHSN) and the Gulf Cooperation Council (GCC) Center for Infection Control.

Results: During the 2 years of surveillance in ICU setting covering 1,475,177 patient-days and 475,913 central line-days, a total of 1,542 CLABSI events were identified. The overall CLABSI rate was 3.24 (95% confidence interval [CI], 3.08–3.40) per 1,000 central line-days, and the overall central line utilization ratio was 0.32 (95% CI, 0.322–0.323). CLABSI-standardized infection ratios in HESN hospitals were very similar (1.01) to GCC hospitals, but 3.2 times higher than NHSN hospitals and 36% lower than International Nosocomial Infection Control Consortium (INICC) hospitals. Central-line-standardized utilization ratio in MOH hospitals was 15–30% lower than the three benchmarks.

Conclusions: The overall CLABSI rate was 3.24 per 1,000 central line-days, and the overall central line utilization ratio was 0.32. MOH CLABSI rates were very similar to GCC hospitals, but higher than NHSN hospitals and lower than INICC hospitals. MOH central line utilization is slightly lower than the three benchmarks.
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Approximately 5–10% of hospitalized patients acquire health care-associated infections (HAIs) during their hospital stay; 10% of these infections are bloodstream infections (BSIs) (1, 2). Central-line-associated BSI (CLABSI) is one of the most potentially preventable HAIs, with up to 70% preventable with the current evidence-based strategies (3, 4). Nevertheless, CLABSI is still one of the risky HAIs, with substantial morbidity, mortality, excess length of stay, and increased health care costs in different populations (5, 6). Although CLABSI occurs at a relatively lower rate compared with other device-associated HAIs (7, 8), it has been one of the early suggested reportable indicators for HAI risk and health care performance (9).

Routine surveillance is critical to provide information required to improve patient safety and quality of health care services (10). Conducting HAI surveillance and providing timely feedback of infection rates and related process measures to health care providers and other stakeholders are critical steps in the improvement process (11). Additionally, surveillance alone without interventions may induce significant changes in practices and behaviors of health care providers that can be translated into reduced infection rates including CLABSI (12, 13).

Data estimating the burden of CLABSI in Saudi hospitals were limited to sparse reports including a limited number of secondary or tertiary care hospitals (14–16). Although the Saudi Ministry of Health (MOH) is managing close to 60% of the inpatient bed capacity in Saudi Arabia (17), surveillance data for CLABSI have never been reported at a national level. Recently, the availability of the Health Electronic Surveillance Network (HESN) has enabled the unified collection of CLABSI data from a large number of MOH hospitals. Hospitals with at least 100 beds, an intensive care unit (ICU), a microbiology laboratory, and a full-time microbiologist were included in the study. The data are entered in electronic system by infection control practitioners (ICPs) at the hospital, followed by regional coordinators and supervised by the Office of General Directorate of Infection Prevention and Control (GDIPC). The objective of the current study was to estimate unit-specific CLABSI rates along with central line utilization ratios in MOH hospitals contributing data to the HESN. Additionally, we wanted to benchmark such rates and ratios with recognized regional and international benchmarks.

Methods

Setting

The total number of hospitals in Saudi Arabia at the start of the study was 484, with a total bed capacity of approximately 75,000. Out of them, the MOH was officially funding and supervising 284 hospitals with a total bed capacity of around 43,000. The rate of hospital beds in Saudi Arabia was 22.5 per 10,000 population during 2018. The current study was conducted at 106 MOH hospitals located in 20 different geographic regions across Saudi Arabia. Out of the 106 hospitals, 84.0% were general or central hospitals, 11.3% were maternal and children’s hospitals, and 4.7% were cardiac hospitals (Table 1). The included hospitals have a total of 26,399 beds, including 3,560 ICU beds (Table 1).

 


Table 1.Saudi Ministry of Health (MOH) hospitals enrolled in the Health Electronic Surveillance Network (HESN) that contributed current surveillance data, 2018–2019


	Enrolled hospitals data
	<200 beds
	200–300 beds
	>300 beds
	Total





	Type of hospital



	General/central
	33 (80.5%)
	38 (88.4%)
	18 (81.8%)
	89 (84.0%)



	Maternal and children
	3 (7.3%)
	5 (11.6%)
	4 (18.2%)
	12 (11.3%)



	Cardiac
	5 (12.2%)
	0 (0.0%)
	0 (0.0%)
	5 (4.7%)



	Surveillance numbers



	Patient days
	260,553
	692,877
	521,747
	1,475,177



	Central line days
	73,425
	211,266
	191,221
	475,913



	CLABSI events
	217
	706
	619
	1,542



	Bed capacity



	Total beds
	4,723
	11,385
	10,291
	26,399



	ICU beds
	645
	1,382
	1,533
	3,560





Design

A prospective surveillance study was conducted between January 1, 2018 and December 31, 2019 using the HESN program.

Population

All MOH hospitals with at least a 100-bed capacity, one ICU, a microbiology laboratory, and a full-time microbiologist were included in the first phase study. Other non-MOH hospitals and private hospitals will be included in the second phase. The data were obtained from 14 different types of ICUs (Table 2). The data were included in the analysis if at least 50 central line days of surveillance were reported per reporting year, 2018 and/or 2019.

 


Table 2.Rates of central-line-associated bloodstream infections (CLABSI) by the type of intensive care unit (ICU) enrolled in Saudi Health Electronic Surveillance Network (HESN), 2018–2019


	Type of ICU
	Number of ICUs*
	Central line days
	CLABSI events
	Mean CLABSI rate
	95% confidence interval
	Percentile**



	10%
	25%
	50% (median)
	75%
	90%





	Burn
	8
	2,047
	8
	3.91
	1.20–6.62
	
	
	
	
	



	Medical
	35
	43,168
	148
	3.43
	2.88–3.98
	0.00
	0.00
	3.10
	7.08
	9.54



	Medical cardiac
	27
	12,335
	28
	2.27
	1.43–3.11
	0.00
	0.00
	0.00
	3.10
	6.00



	Medical surgical
	147
	247,539
	566
	2.29
	2.10–2.47
	0.00
	0.00
	1.63
	3.70
	5.96



	Neurosurgical
	3
	3,574
	3
	0.84
	0.00–1.79
	
	
	
	
	



	Neonatal
	88
	120,734
	673
	5.57
	0.00–6.00
	0.00
	0.00
	3.88
	7.01
	10.37



	Pediatric cardiothoracic
	2
	828
	2
	2.42
	0.00–5.76
	
	
	
	
	



	Pediatric medical
	12
	6,317
	46
	7.28
	5.18–9.39
	0.00
	0.00
	0.00
	8.23
	14.41



	Pediatric medical surgical
	28
	24,129
	59
	2.45
	1.82–3.07
	0.00
	0.00
	3.08
	7.83
	12.74



	Pediatric surgical
	2
	427
	0
	0.00
	0.00–0.00
	
	
	
	
	



	Respiratory
	1
	1,557
	0
	0.00
	0.00–0.00
	
	
	
	
	



	Surgical
	6
	6,845
	1
	0.15
	0.00–0.43
	
	
	
	
	



	Surgical cardiothoracic
	5
	3,556
	4
	1.12
	0.02–2.23
	
	
	
	
	



	Trauma
	3
	2,857
	4
	1.40
	0.03–2.77
	
	
	
	
	



	Total
	367
	475,913
	1,542
	3.24
	3.08–3.40
	0.00
	0.00
	1.83
	4.96
	7.95



	*ICUs contributing less than 50 central line days per year were excluded from the analysis.

**Standard percentiles were calculated only when at least 20 hospitals were contributing data for a specific type of ICU.






Definitions

CLABSI was defined as a laboratory-confirmed primary BSI that was not secondary to another infection or alternative etiology (18, 19). The patient should have a central line or umbilical catheter for more than 2 calendar days, which was in place at or within 2 calendar days before the date of CLABSI. The blood culture should grow a recognized pathogen in one or more blood specimens or a common skin contaminant in two or more blood specimens in the presence of infection symptoms. These include fever, chills, or hypotension in any patient or fever, hypothermia, apnea, or bradycardia in neonatal patients.

Surveillance strategy

The surveillance strategy was similar to the one suggested by the US National Healthcare Safety Network (NHSN) (18) and the Gulf Cooperation Council (GCC) Center for Infection Control (19). The surveillance was active, patient-based, and prospective targeted, which was done in specific ICUs for specific durations after a local infection risk assessment.

HESN program

The HESN is an integrated national Health Electronic Surveillance Network that has several domains to uniformly monitor communicable diseases, disease epidemics, immunization, and HAIs across Saudi Arabia (20). It allows users at different hospitals to continually and uniformly report HAIs to the GDIPC at Riyadh, Saudi Arabia. CLABSI and central line use data were collected and entered in the electronic system after identifying the CLABSIs based on the definitions, by ICPs at their respective hospitals. Infection control professionals were informed by the laboratory about any positive blood cultures in the ICUs and follow these cases in the respective ICUs. The data were directly entered into the HESN program at two levels: central line form and CLABSI event form.

The number of central line days was counted daily at a fixed time (usually in the morning around 8:00 or 10:00 AM), for all patients with a central line. A difference of ±5% of the manually collected daily count and electronic count was acceptable for validation purposes, to avoid the possibility of human error.

The surveillance department of GDIPC at MOH provided the included hospitals with the required training in surveillance definitions, surveillance methodology, use of the HESN program, and information technology support. Training workshops for the ICPs and regional coordinators, followed by hands on training, were conducted in all regions (during 2017) before the start of the study.

ICUs contributing less than 50 central line days per year and birth weight categories with less than 50 central line days per year were excluded from the analysis.

Statistical analysis

The data from all regions were extracted from HESN program and analyzed using SPSS version 25 (IBM, Armonk, NY, USA). Data extraction, management, analysis, and interpretations were done centrally at the GDIPC. CLABSI rates (expressed per 1,000 central line days) and central line utilization ratios were calculated and stratified by the type of ICU and additionally by the birth weight groups in neonatal ICU (6, 14). Confidence intervals (CIs) (14) and standard percentiles (6) were calculated for both CLABSI rates and central line utilization ratios. Percentiles were not calculated for ICU types with less than 20 data points (per hospital year of surveillance). To benchmark current CLABSI rates and central line utilization ratios with international benchmarks, standardized infection ratio (SIR) and standardized utilization ratio (SUR) were calculated, respectively, after adjusting for differences in ICU types (all ICUs) and birth weight groups (neonatal ICUs). SIR and SUR were calculated by dividing the number of observed CLABSI events and central line days, respectively, by their expected values (18). The expected values were calculated using the published reports of NHSN (6), GCC (14), and International Nosocomial Infection Control Consortium (INICC) (5). P-values were two tailed. A P-value of <0.05 was considered as significant.

Ethics

Ethical approval was granted by the Institutional Review Board, King Fahad Medical City, Riyadh, KSA (IRB log number: 20-011E, January 2020).

Results

During the 2 years of surveillance covering 1,475,177 patient-days and 475,913 central line-days, a total of 1,542 CLABSI events were identified. As shown in Table 2, the overall CLABSI rate was 3.24 per 1,000 central line-days with 95% CI between 3.08 and 3.40. The 50th, 75th, and 90th percentiles were 1.83, 4.96, and 7.95, respectively. Five types of ICUs contributed more than 90% of the central line-days reported by all types of ICUs: medical surgical, neonatal, medical, pediatric medical surgical, and medical cardiac. CLABSI rates per 1,000 central line-days were highest in pediatric medical (7.28), neonatal (5.57), burn (3.91), and medical ICUs (3.43), but lowest in pediatric surgical (0.0), respiratory (0.0), and surgical ICUs (0.15).

As shown in Table 3, the overall central line utilization ratio was 0.32, with 95% CI between 0.322 and 0.323. The 50th, 75th, and 90th percentiles were 0.29, 0.49, and 0.62, respectively. The central line utilization ratios were highest in respiratory (0.54), pediatric cardiothoracic (0.53), and surgical cardiothoracic ICUs (0.53), but lowest in burn (0.13), medical cardiac (0.19), and pediatric surgical ICUs (0.21).

 


Table 3.Central line utilization ratios by the type of intensive care unit (ICU) enrolled in Saudi Health Electronic Surveillance Network (HESN), 2018–2019


	Type of ICU
	Number of ICUs*
	Patient days
	Central line days
	Utilization ratio
	95% confidence interval
	Percentile**



	10%
	25%
	50% (median)
	75%
	90%





	Burn
	8
	15,945
	2,047
	0.13
	0.123–0.134
	
	
	
	
	



	Medical
	35
	98,595
	43,168
	0.44
	0.435–0.441
	0.11
	0.18
	0.43
	0.64
	0.76



	Medical cardiac
	27
	63,691
	12,335
	0.19
	0.191–0.197
	0.04
	0.07
	0.20
	0.44
	0.63



	Medical surgical
	147
	574,323
	247,539
	0.43
	0.430–0.432
	0.13
	0.25
	0.40
	0.53
	0.64



	Neurosurgical
	3
	7,741
	3,574
	0.46
	0.451–0.473
	
	
	
	
	



	Neonatal
	88
	556,820
	120,734
	0.22
	0.216–0.218
	0.05
	0.11
	0.18
	0.31
	0.50



	Pediatric cardiothoracic
	2
	1,552
	828
	0.53
	0.509–0.558
	
	
	
	
	



	Pediatric medical
	12
	29,078
	6,317
	0.22
	0.213–0.222
	0.03
	0.06
	0.11
	0.21
	0.51



	Pediatric medical surgical
	28
	94,613
	24,129
	0.26
	0.252–0.258
	0.03
	0.05
	0.20
	0.35
	0.53



	Pediatric surgical
	2
	2,048
	427
	0.21
	0.191–0.226
	
	
	
	
	



	Respiratory
	1
	2,896
	1,557
	0.54
	0.519–0.556
	
	
	
	
	



	Surgical
	6
	15,157
	6,845
	0.45
	0.444–0.460
	
	
	
	
	



	Surgical cardiothoracic
	5
	6,754
	3,556
	0.53
	0.515–0.538
	
	
	
	
	



	Trauma
	3
	5,964
	2,857
	0.48
	0.466–0.492
	
	
	
	
	



	Total
	367
	1,475,177
	475,913
	0.32
	0.322–0.323
	0.06
	0.14
	0.29
	0.49
	0.62



	*ICUs contributing less than 50 central line days per year were excluded from the analysis.

**Standard percentiles were calculated only when at least 20 hospitals were contributing data for a specific type of ICU.






CLABSI rates and central line utilization ratios stratified by birth-weight groups in neonatal ICUs are shown in Table 4. The overall CLABSI rate was 5.57 per 1,000 central line-days, and the central line utilization ratio was 0.22. CLABSI rates per 1,000 central line-days decreased as birth weight group increased: 7.15 in neonates ≤750 g and 4.67 in neonates >2,500 g. On the other hand, central line utilization ratios generally increased as birth weight group increased: 0.19 in neonates ≤750 g and 0.28 in neonates >2,500 g.

 


Table 4.Rates of central-line-associated bloodstream infections (CLABSI) and central line utilization ratios by birth weight category for level III neonatal intensive care units (ICUs) enrolled in Saudi Health Electronic Surveillance Network (HESN), 2018–2019


	Birth weight category
	Number of ICUs*
	Patient days
	Central line days
	CLABSI events
	Mean CLABSI rate
	95% confidence interval
	Utilization ratio
	95% confidence interval





	≤750 g
	79
	70,786
	13,388
	96
	7.15
	5.72–8.58
	0.19
	0.186–0.192



	751–1,000 g
	76
	131,831
	24,387
	162
	6.65
	5.63–7.67
	0.18
	0.183–0.187



	1,001–1,500 g
	88
	158,839
	31,714
	169
	5.34
	4.53–6.14
	0.20
	0.198–0.202



	1,501–2,500 g
	88
	105,969
	26,639
	131
	4.92
	4.07–5.76
	0.25
	0.249–0.254



	>2,500 g
	88
	89,395
	24,605
	115
	4.67
	3.81–5.52
	0.28
	0.272–0.278



	Total
	88
	556,820
	120,734
	673
	5.57
	5.15–6.00
	0.22
	0.216–0.218



	*Birth weight category with less than 50 central line days per year were excluded from the analysis.





Figure 1 compares CLABSI rates and central line utilization ratios in adult, pediatric, and neonatal ICUs in MOH hospitals with other recognized benchmarking networks. CLABSI rates in adult and pediatric medical-surgical ICUs in HESN were higher than NHSN rates, lower than INICC rates, and very close to GCC rates. CLABSI rates in neonatal ICUs in HESN were fivefold higher than NHSN rates and slightly higher than INICC and GCC rates. Central line utilization ratios in adult medical-surgical ICUs in HESN were similar to NHSN but lower than INICC and GCC. Central line utilization ratios in HESN were lower than the three benchmarks in pediatric medical-surgical ICUs and similar to the three benchmarks in neonatal ICUs.

Fig. 1.Comparisons of CLABSI rates per 1,000 central line days (above) and central line utilization ratios (below) between Saudi Health Electronic Surveillance Network (HESN) and other recognized benchmarking networks by the type of intensive care unit (adult, pediatric, and neonatal).

[image: IJIC-17-20978-F1.jpg]

Table 5 compares CLABSI rates and central line utilization ratios in MOH hospitals with the three benchmarks using SIR and SUR, respectively. CLABSI SIR (Standardized Infection Ratios) across all types of ICUs in MOH hospitals were very similar (1.01) to GCC hospitals, but threefold higher (3.23) than NHSN hospitals and one-third (0.64) lower than INICC hospitals. Central line SUR (Standardized Utilization Ratios) across all types of ICUs in HESN hospitals were 15–30% lower than the three benchmarks.

 


Table 5.Comparisons of CLABSI rates and central line utilization ratios between Saudi Health Electronic Surveillance Network (HESN) and other recognized benchmarking networks after adjustment for different types of intensive care units (ICUs)


	Rates/Ratios
	HESN vs. NHSN
	HESN vs. INICC
	HESN vs. GCC





	CLABSI rates



	Number of ICU types included
	14
	10
	9



	Observed CLABSI events
	1,542
	1,486
	1,347



	Expected CLABSI events
	476.7
	2,306.5
	1,334.3



	Standardized infection ratio (SIR)
	3.23
	0.64
	1.01



	95% confidence interval of SIR
	3.08–3.40
	0.61–0.68
	0.96–1.06



	P-value
	<0.001
	<0.001
	0.729



	Central line utilization ratios



	Number of ICU types included
	14
	10
	9



	Observed central line days
	475,913
	466,294
	417,599



	Expected central line days
	559,940
	591,897
	602,669



	Standardized utilization ratio (SUR)
	0.850
	0.788
	0.693



	95% confidence interval of SUR
	0.848–0.852
	0.786–0.790
	0.691–0.695



	P-value
	<0.001
	<0.001
	<0.001





Table 6 compares CLABSI rates and central line utilization ratios in neonatal ICUs in MOH hospitals with the three benchmarks using SIR and SUR, respectively. CLABSI SIR across all birth weight groups in neonatal ICUs in MOH hospitals were very similar (1.08) to INICC hospitals and slightly higher (1.15) than GCC hospitals, but 5.7-fold higher than NHSN hospitals. Central line SUR ratios across all birth weight groups in neonatal ICUs in HESN hospitals were 12–22% lower than the three benchmarks.

 


Table 6.Comparisons of CLABSI rates and central line utilization ratios between neonatal ICUs in Saudi Health Electronic Surveillance Network (HESN) and other recognized benchmarking networks after adjustment for different birth weight categories


	Rates/Ratios
	HESN vs. NHSN
	HESN vs. INICC
	HESN vs. GCC





	CLABSI rates



	Number of birth weight category included
	5
	5
	5



	Observed CLABSI events
	673
	673
	673



	Expected CLABSI events
	118.8
	624.8
	587.3



	Standardized infection ratio (SIR)
	5.67
	1.08
	1.15



	95% confidence interval of SIR
	5.25–6.11
	1.00–1.16
	1.06–1.24



	P-value
	<0.001
	0.058
	0.001



	Central line utilization ratios



	Number of birth weight category included
	5
	5
	5



	Observed central line days
	120,733
	120,733
	120,733



	Expected central line days
	149,228
	154,545
	137,340



	Standardized utilization ratio (SUR)
	0.809
	0.781
	0.879



	95% confidence interval of SUR
	0.805–0.814
	0.777–0.786
	0.874–0.884



	P-value
	<0.001
	<0.001
	<0.001





Discussion

We are reporting the CLABSI rates and central line utilization ratios in more than 100 MOH hospitals. This study is by far the largest CLABSI surveillance study conducted among Saudi Arabia and other GCC countries (14, 15, 21). The number of hospitals included in this study represents approximately 37% of all MOH hospitals and 22% of all Saudi hospitals. This large number of hospitals enables the current report to perfectly serve as a national and probably Saudi CLABSI benchmark. To serve the benchmarking purpose, CIs and standard percentiles have been created for both rates and ratios. Additionally, rates and ratios were presented separately for 14 different types of ICUs. Finally, calculating SIRs and SURs compared with recognized regional and international benchmarks gives better interpretation of local CLABSI data. Creating a nationally representative benchmark is a critical step in pushing HAI preventive practices and creating a culture of competitiveness between hospitals (22).

The overall MOH CLABSI rate was 3.24 per 1,000 central line-days. This rate is very similar to the rate reported by GCC (3.1 per 1,000 central line-days), which included data from four National Guard hospitals in Saudi Arabia and two hospitals from Oman and Bahrain between 2008 and 2013 (14). Additionally, the current MOH rate is considered in the lower side of highly variable CLABSI rates in different local multihospital studies that used similar surveillance methodology (15, 16). For example, CLABSI rates ranged between 2.2 and 10.5 per 1,000 central line-days in 12 medical-surgical ICUs in Saudi Arabia (15). Additionally, interventional studies reported CLABSI rates ranging between 6.9 and 10.1 per 1,000 central line-days before preventive interventions and 0.0 and 6.5 per 1,000 central line-days after preventive interventions in multiple- (16) and single-hospital studies (21, 23, 24).

The overall MOH central line utilization ratio was generally lower than the majority of previous surveillance studies in Saudi Arabia. It was 0.32 in the current study compared with 0.45 in the GCC report (14), 0.52 in a multihospital study (15), 0.59–0.61 in a tertiary-care hospital in the Eastern region (21), and 0.51–087 in a tertiary-care hospital in Jeddah (24). The lower central line utilization in the current study may be reflecting the generally lower MOH CLABSI rates. Additionally, one-third of the MOH data were derived from pediatric and neonatal populations, which are traditionally associated with lower central line utilization than adult populations (0.22 vs. 0.41 in the current study), while the majority of the previous data were derived from adult ICUs (15, 21, 24). Finally, the majority of MOH hospitals were general hospitals, while several previous studies were tertiary-care hospitals, which are traditionally associated with higher central line utilization (14, 21, 24).

Comparing MOH unit-specific CLABSI rates and central line utilization ratios with previous local studies is very challenging. While the current study included 14 types of ICUs (nine adult, four pediatric, and one neonatal ICU), most of the previous studies include one to a maximum of three types of ICU with the data largely derived from medical-surgical ICUs (15, 21, 24). Even the only study that focused on different types of ICUs had 95% of the data derived from three ICUs (14). Moreover, previously reported CLABSI rates and central line utilization in pediatric and neonatal ICUs were either relatively old (25, 26) or never separated from the whole analysis (16, 27).

The MOH CLABSI SIRs across all types of ICUs were very similar to GCC hospitals, but higher than NHSN hospitals and lower than INICC hospitals. Similarly, the GCC study reported that the risk of CLABSI in GCC hospitals was approximately 150% higher than NHSN hospitals and 33% lower than INICC hospitals (14). The differences between the three hospital groups, the effectiveness of the infection control programs, and HAI surveillance may be related to training, resources, and regulations, which are clearly favorable in US hospitals than hospitals in developing countries. This finding underscores the potential for the improvement in CLABSI rates in Saudi hospitals, if appropriate preventive practices are strictly implemented. Consistently, the similarity between the findings in the MOH and GCC studies is not surprising, given the similar infection control practices in the region. Interestingly, the MOH SURs across all ICUs including neonatal ICUs indicate that the central line utilization is probably optimal, which may be reflecting the implementation of central line bundle in all included hospitals.

In short, we are reporting the CLABSI rates and central line utilization ratios in more than 100 MOH hospitals. The overall CLABSI rate was 3.24 per 1,000 central line-days, and the overall central line utilization ratio was 0.32. MOH CLABSI rates were very similar to GCC hospitals, but higher than NHSN hospitals and lower than INICC hospitals. MOH central line utilization is slightly lower than the three benchmarks. The current MOH rates and ratios can be perfectly used as a national Saudi CLABSI benchmark. This is an important step in pushing HAI preventive practices forward and creating a culture of competitiveness between hospitals in the region.

In spite of improvement, the Kingdom of Saudi Arabia is still facing certain challenges, such as overcrowding, a high number of gram-negative bacteria, scarcity of local and international guidelines, and the limited number of experienced and certified infection control and epidemiological staff, which contribute to a high number of HAIs. Challenges to further improving surveillance in MOH hospitals include data validation, site audits, and rapid turnover of ICPs.
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