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Introduction 

 Urinary catheter is commonly used in healthcare settings 
 Duration of catheterization is directly related to risk for 

CAUTI 
 Daily increased risk of developing CAUTI ~3% to 7% 
 Outcomes associated with catheter use  

 CAUTIs -  up to 30-40% of healthcare-associated infections  
 Non-infective -  urethral inflammation, urethral strictures, 

mechanical trauma, patient discomfort and mobility 
impairment 



Introduction 

 CAUTI is one of the most preventable HAI 
 Strategies to prevent CAUTI  

 Prompt removal of unnecessary urinary catheters 
 Minimize unnecessary manipulation, prevent trauma, 

maintain a closed, patent and non-kinked system 
 Multifaceted interventions  

 Best practice guidelines, staff engagement, education and 
monitoring 



Modified CDC/NHSN surveillance definition used   



Ranking Of Types Of HAI  
In 2007 And 2010 Surveys 



Prevalence Of Urinary Catheter Use 

Year of Survey  2007 2010 

Urinary Catheter 1,978 9.9% 2,096 10.3% 

Suprapubic catheter 37 0.2% 34 0.2% 

Percutaneous 
nephrostomy 

57 0.3% 60 0.3% 

*Other bladder 
instrumentation 

44 0.2% 10 <0.1% 

*Other bladder instrumentation (Intermittent catheterization, catheterization once, 
urethral dilation, bladder irrigation, cystoscopy, cystourethrography) 



Organisms Causing Hospital-acquired UTI  

2007 
Count (%) 

2010 
Count (%) 

Escherichia coli 87 (42.3%) 42 (37.8%) 

Enterococcus spp.    20 (9.7%)  
 

9 (8.1%) 

Klebsiella spp.   14 (6.8%)  
 

12 (10.8%) 

Pseudomonas aeruginosa   14 (6.8%)  
 

13 (11.7%) 
 





Hong Kong Bundle to Prevent CAUTI 

1. The indication for urinary catheter needs to be reviewed 
daily 

2. Nurse to remind physician stop catheter when no longer 
indicated 

3. Implement auto-stop reminder whenever applicable 
4. Observe hand hygiene before and after urinary catheter 

care and use aseptic technique for insertion of catheter 
5. Consider using bedside ultrasound to screen for post-

voiding residual urine volume before insertion of catheter 
in selected groups of patients 

 
Source:  Recommendations on Prevention of Catheter-associated Urinary Tract Infection, 2nd Edition 





Aim & Objectives Of Survey 

 Aim 
 To study the nature and distribution of HA-CAUTI in 

public hospitals in Hong Kong 
 

 Objectives 
 To monitor point prevalence of HA-CAUTI and its 

associated risk factors (Part I) 
 To understand the policy of urinary catheter care (Part II) 
 To monitor compliance of urinary catheter care (Part III) 
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Methods/Design 
 Survey design 

 Point prevalence survey  
 Survey population 

 Pilot period:   3 - 13 Oct 2017 
 Survey period: 4-15 Jun 2018 
 All in-patients in wards from public hospitals at 8:30am on 

survey day were included except: patients in A&E and 
observation wards, outpatients, paediatric, psychiatric, 
mental and infirmary wards. 

 Hospital Survey Team  
 Infection control officer and infection control nurses 
 All members were trained with standard protocol  
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Part I 
HA-CAUTI Rate  
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Methodology 
 Data collection and collation 

 IT team provided patient list at 8:30am on survey date (a) 
 Hospital survey team retrieved patients with positive urine culture 

over 9 days (survey day and 8 days before survey day) from 
“Cluster Reporting” system (b) 

 Hospital survey team reviewed patients’ records if they were in 
both lists (a) and (b).   

 For those who fulfilled the surveillance definition of HA-CAUTI, 
related data would be entered to E-survey form for analysis.   

(a) Patients list 
from IT team 

(b) Patient list from 
“cluster reporting” 

(a)+(b) Review 
patients’ record 
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Logon to CMS 



Display Prevalence Survey Form 



Methodology  
 External Validation 

 ICB conducted external validation in 17 hospitals (including at least one 
major tertiary hospital from each cluster) on survey day for all seven clusters 

 ~ 50% of cases identified by (a) and (b)  were reviewed for validation 
 In case of query, the PS work group would be consulted and the case 

discussed.   
 Sensitivity and specificity between hospital survey team and external 

validation team (ICB) were calculated. 
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(a) Patients list 
from IT team 

(b) Patient list 
from cluster 
reporting 

(a)+(b) Review 
patients’ record 



Distribution Of Surveyed Patients By Cluster (N=16,914) 
External Validation (100% match) 
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Results: HA-CAUTI rate 
 Number of symptomatic HA-CAUTI: 46 
 Number of asymptomatic bacteraemic HA-CAUTI: 0 

 
 Number of patients in ward at 0830: 16,914 
 Number of patients in ward for >2 days: 13,583 

 
 Prevalence of symptomatic HA-CAUTI (all patients): 
      46/16914= 0.27%; 95% CI: (0.20% - 0.36%) 
 Prevalence of symptomatic HA-CAUTI (patients with length of stay >2 days):   

46/13583= 0.34%; 95% CI: (0.25% - 0.45%) 
 
 Prevalence of symptomatic HA-CAUTI (among patients with Foley) (proxy):   

46/2517* = 1.83%; 95% CI: (1.34% - 2.43%) 
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Comparison With Previous Local Studies 



Comparison with Overseas Studies  
HA overall results :  Prevalence = 0.27% (95%CI: 0.20%-0.36%)  

24 

Country Year of 
survey 

Year of 
publication 

Setting Sample 
size 

CAUTI 
Prevalence 

Australia 
 

2015 2016 82 acute care facilities 1,320 0.2% 

Australia 2013 2014 3 public and 3 private 
hospitals 

1,109 0.9% 

29 EU/EEA Member 
States and Croatia* 

2011-2012 2013 1149 acute hospitals  231,459 0.73% 

England* 2011 2012 98 NHS acute trusts and 
5 independent sector 
organisations 

52,443 0.50% 

USA 2011 2014 183 acute hospitals  from 10 
states  

11,282  0.22% 

UK 
 

2006 2008 270 hospitals on adult wards 75,694 0.93% 

* Numerator = no. of HA-UTI cases with urinary catheter either in situ or within the previous 7 days 



Prevalence Of CAUTI By Hospital 



Organisms (amongst 46 HA-CAUTI cases) 
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Organism N % 

Escherichia coli1 18 34.6% 
Enterococcus species2 11 21.2% 
Pseudomonas aeruginosa 6 11.5% 
Acinetobacter baumannii 3 5.8% 
Staphylococcus aureus3 3 5.8% 
Enterobacter species4 3 5.8% 
Klebsiella species5 3 5.8% 
Proteus species6 2 3.8% 
Coagulase negative Staphylococcus 1 1.9% 
Citrobacter species 1 1.9% 
Diphtheroids 1 1.9% 

14 cases were E.coli [ESBL] 
2Enterococcus species included Enterococcus faecium (6, one of which was VRE), and Enterococcus faecalis (4) 
32 cases were MRSA 
4Enterobacter species included Enterobacter cloacae complex (1) 
5Klebsiella species included Klebsiella pneumoniae (2) 
6Proteus species included Proteus mirabilis (1) 



Antibiotics (amongst 46 HA-CAUTI cases) 
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Antibiotics N % 

AUGMENTIN 24 52.2% 
PIPERACILLIN + TAZOBACTAM 8 17.4% 
MEROPENEM 6 13.0% 
VANCOMYCIN 6 13.0% 
CIPROFLOXACIN 4 8.7% 
LEVOFLOXACIN 4 8.7% 
CEFTRIAXONE 3 6.5% 
AMIKACIN 2 4.3% 
COLISTIN 2 4.3% 
NITROFURANTOIN 2 4.3% 
SULPERAZON 2 4.3% 
TIMENTIN 2 4.3% 
AMPICILLIN 1 2.2% 
CEFEPIME 1 2.2% 
CEFTAZIDIME 1 2.2% 
CEFUROXIME 1 2.2% 
CLOXACILLIN 1 2.2% 
COTRIMOXAZOLE 1 2.2% 
LINEZOLID 1 2.2% 



Associating Factors 
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Univariate 
Odds ratio (95% CI) 

Univariate 
P-value 

Multivariate 
Odds ratio (95% CI) 

Multivariate 
P-value 

By Specialty 

MED (Ref group) (Ref group) (Ref group) (Ref group) 

SUR 1.34 (0.53 – 3.40) 0.537 1.70 (0.67 – 4.33)  0.265 

ORT 1.37 (0.54 – 3.49)  0.504 1.16 (0.46 – 2.95) 0.755 

REH 1.95 (0.57 – 6.68) 0.285 1.02 (0.30 – 3.51)  0.978 

O&G NA NA NA NA 

ONC 2.76 (0.64 – 12.01) 0.175 3.11 (0.71 – 13.60)   0.131 

NS 9.18 (3.60 – 23.43) <0.001 5.97 (2.30 – 15.51) <0.001 

Hospice 3.22 (0.74 – 13.99) 0.119 1.75 (0.40 – 7.65)  0.460 

ICU / HDU 7.32 (2.13 – 25.16) 0.002 6.61 (1.91 – 22.92) 0.003 

OPH/ENT/Dental NA NA NA NA 

CTS 3.92 (0.52 – 29.68) 0.186 3.72 (0.49 – 28.39) 0.205 

By Length of Stay (days) 

>2-7 (Ref group) (Ref group) (Ref group) (Ref group) 

8-14 4.76 (1.63 – 13.94) 0.004 4.62 (1.57 – 13.58)  0.005 

15-28 6.71 (2.33 – 19.34) <0.001 6.53 (2.25 – 18.93)  0.001 

29-365 11.93 (4.47 – 31.82) <0.001 10.40 (3.84 -28.19)  <0.001 

366+ NA NA NA NA 
*NA due to no CAUTI cases 



Associating Factors 



Associating Factors 



Associating Factors 
 

 Neurosurgery and ICU/HDU patients had significantly 
higher risk of developing CAUTI compared with Medical 
patients 
 

 Higher odds ratio was observed for longer Length of Stay. 
 

 No association was found for other factors such as sex, 
age, cluster, ward nature and source of admission. 
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Part 2:  
Urinary Catheter Care Policy  
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Methodology 

 Complete a questionnaire regarding policy of urinary catheter 
care (Appendix 3A) 
 

 Data were analyzed using hospital as unit 
 

 Classification of Responses 
 
 Yes - Represent all wards of the hospital responded “Yes” to a    

        question 
 No -  Represent all wards of the hospital responded “No” to a   

        question 
 Some – Represent some wards responded “Yes “ and some 

             wards responded  “No” or “NA” to a question 
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Results: Urinary Catheter Care Policy (N=30) 
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*Multiple options are allowed 



Results: Urinary Catheter Care Policy (N=30) 



Results: Urinary Catheter Care Policy (N=30) 



Results: Urinary Catheter Care Policy (N=30) 



Part 3 
Compliance of Urinary Catheter Care  
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Methodology 

 Survey population 
 On the survey day, hospital survey team identified 

patients who had urinary catheter and record their bed 
numbers (Appendix 3B) 

 Survey would be conducted for patients with urinary 
catheter and with bed number end with 1, 4, 7 
(systematic sampling) 

 Care process and compliance of urinary catheter would 
be monitored with the checklist (Appendix 3C) 
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Appendix 3B Appendix 3C 



Results: Number of Observations 

 541 wards from 30 public hospitals fulfilling the 
inclusion criteria participated with 100% response 
rate (by ward) 

 Total number of patients in survey wards on survey 
day: 16,949 

 Total number of patients with catheter in survey 
wards: 2,517 (14.9%) 

 Total number of patients with catheter sampled: 
709 (28.2%) 
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Proportion Of Patients With Urinary Catheters By Hospital 



Proportion Of Long-term Catheters Among 
Patients With Catheters By Hospital 

*long term catheter are catheters expected to stay in for >30 days and are changed 
regularly as part of the care strategy  



Results: Compliance to Catheter Care 
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Indication for catheter insertion* %  among patients with 
indication documented 

Relieve urinary obstruction 52.2% 
Monitor urine output in critically ill patients 22.2% 
Monitor urine output in non-critically ill patients 14.2% 
Standard operative procedure / post-operative monitoring 6.1% 
For patients with neurological problems 2.9% 
In urinary incontinent patients with open wounds or skin graft 2.0% 
Aid in urologic surgery 1.8% 
In terminally ill patients 1.5% 
Failed to wean off urinary catheter 1.4% 
Monitor haematuria and/or for bladder irrigation 0.6% 
Suspected UTI / recurrent UTI 0.3% 
Others 1.1% 

* Can be more than one indication  

Documentation  %  among patients with non-LT catheter 
Documentation of indication 96.6% 

Daily Review of Indication  71.0% 

Date of planned removal  27.6% 



% of patients with date of planned removal of the urinary 
catheter [non-long term] documented by specialty 



Results: Compliance to Catheter Care 
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Observation  %  among patients 
with catheter 

Secure the urethral catheter properly  51.1% 
Which site? Male Female 

Abdomen 42.2% 38.9% 

Thigh 57.8% 61.1% 

Closed drainage system  100% 

Unobstructed urine flow and a tube free from kinking  99.7% 

Tubing and bags are kept below level of bladder  98.9% 

Drainage bag and outlet kept above the floor  99.6% 

Prevention of overfilling of the drainage bag  99.7% 



Recommended site of securement of urinary catheter 



Discussion 

 Part 1  
 The CAUTI rate in HK is not high when comparing with 

overseas data.   
 Individual hospital has variations.   
 Special attention can be focused to NS and ICU/HDU on 

infection prevention for CAUTI. 
 

 Part 2 
 Regular surveillance of CAUTI should be considered in NS 

(0% have surveillance) and ICU/HDU (25% have surveillance) 
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Discussion  

 Part 3   
 Documentation: date of planned removal 27.6% 

 
 Observation  

 Very good compliance of catheter care (99%) in general 
except securing the catheter 

 Measures on proper securing of urinary catheter should be 
promulgated (51.5% secure properly)  
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Limitations 

 Some patients were not available for observation 
due to various reasons, e.g. operation 
 

 The patient list was not exactly the same as the 
one used for CAUTI survey  
 Discrepancy between time of patient list generation 

(830 am) and time of survey at the survey day 
 Newly discharge or admission of patients  

51 



Thank You 
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