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Abstract

Background: Healthcare Associated Infections (HAIs) are the most common complication of
hospitalisation with urinary tract infections accounting for over 30%. About 80% of
healthcare associated urinary tract infections (HAUTIs) have been traced to use of indwelling
urinary catheters (catheter associated urinary tract infections, CAUTIs). Prevalence surveys
are a relatively simple strategy providing baseline HAIs information. We conducted HAUTI
and CAUTI point prevalence in 6 Australian hospitals to inform a national point prevalence
process and compare two internationally accepted HAUTI definitions. We also assessed
completeness and efficacy of catheter care documentation practices, sensitivity of clinical
record documentation, microbiology laboratory and coding data at identifying HAUT]Is and

CAUTIs.

Methods: Data were collected from three public and three private hospitals. Demographic and
clinical data were obtained from patients’ notes and laboratory records. Approximately two

months later DRG and ICD-10 coding data were retrieved by medical records departments.

Results: A total of 1109 patients were surveyed. Overall HAUTI and CAUTI prevalence was
1.4% (15/1109) and 0.9% (10) respectively. Staphylococcus aureus and Escherichia coli
were the most common pathogens. One quarter (26.3%) of patients had a urinary catheter and
fewer than half had appropriate documentation. Eight of the 15 patients ascertained to have a
HAUTI based on clinical records (six being CAUTI) were also coded by the medical records
department with an ICD-10 code for UTI diagnosis. The Health protection Agency
Surveillance definition had a positive predictive value of 91.67% (confidence interval 64.61-

98.51) compared against the Centers for Disease Control and Prevention definition.

Conclusions: These study results provide a foundation for a national Australian point
prevalence study and inform the development and implementation of targeted HAI

surveillance more broadly.
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Strengths and limitations of this study

e This is the first study to compare two internationally accepted definitions in categorising
patients with CAUTIs, namely the Health Protection Agency and Centers for Disease

Control and Prevention definitions.

©CoO~NOUITA,WNPE

11 e This study demonstrates the feasibility of conducting point prevalence surveys of
HAUTIs in a standardised manner to facilitate comparisons over time within individual

14 health facilities.

e A limitation of this study is that the survey was conducted in only six hospitals within
18 two states and territories limiting the generalisability of the results. However, there were
20 significant findings enabling recommendations for a future national point prevalence

study to be made.
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Background/Rationale

Healthcare associated infections (HAIs) have considerable medical consequences and
pose a significant problem for patient safety.1 A recent systematic review and meta-analysis
of 220 international articles indicated that the prevalence and incidence of HAIs is 10% and
7% per 100 patients, respectively.2 Further, the prevalence of infected patients is 11% per 100
patients.” Fifty percent of the reviewed prevalence studies stated magnitudes of infected
patients higher than 10% per 100 patients.2 The Centers for Disease Control and Prevention
(CDC) estimates that 1.7 million people develop HAIs and 100,000 people die of HAI related
complications each year in the United States.” The first European Union (EU)-wide point
prevalence survey (PPS) of healthcare-associated infections and antimicrobial use in hospitals
conducted in 2011-2012, estimated that on any given day, about 80 000 patients have at least
one HAL i.e. one in 18 patients in a European hospital has an HAL* The studies support the
view that HAIs are the most common complication of hospitalisation. This concept is not
new, as demonstrated in a landmark paper “To Err is Human: Building a Safer Health
System” published in 1999 by the Institute of Medicine (IOM).” However, these infections are
a potentially preventable adverse event rather than an unpredictable complication and it is
possible to significantly reduce the rate of HAIs through effective infection prevention and

control.’

HAIs could be prevented by sustained, multifaceted infection prevention and control
programmes, including the Hawthorne effect of surveillance.* Although prospective active
surveillance is considered to be the gold standard for surveillance, prevalence surveys are
quite useful as they can provide baseline information about the occurrence and distribution of
HAI, are generally easy to conduct, relatively inexpensive and not too time-consuming.”®
National surveillance of HAI has been introduced in North America and in many European

countries and national prevalence surveys of HAI are also increasingly common.®

The urinary tract accounts for more than 30% of infections reported by acute care
hospitals.” Virtually all healthcare-associated urinary tract infections (HAUTIs) are caused by
instrumentation of the urinary tract with about 80% traced to the use of indwelling urinary
catheter.'” This is not surprising because the use of urethral catheters is very common with
15% to 25% of hospitalised patients receiving a short-term indwelling urinary catheter.''*
Calculation of how many CAUTIs may be preventable varies considerably with estimates

from unpublished data ranging from 17% to 69%." Given recommended infection control
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é measures, up to 380,000 infections and 9000 deaths related to CAUTIs per year could be -g
g prevented in the United States." g
? Unlike other countries, Australia has not recently conducted a national point é
g prevalence study on HAIs. The last Australian national prevalence survey for nosocomial and é
10 community-acquired infections was conducted in 1984,'° with authors reporting a prevalence T i3
g of 6.3% for HAIs with the urinary tract contributing to 22% of infections.'® The most recent % g
ﬁ study to report the incidence of UTIs in Australia was conducted in two hospitals, with g §
ig authors reporting an incidence of 1.66%."” E é
T o

g To date, in Australia there is no specific national strategy and surveillance system in :; %
19 place to address HAUTIs and CAUTIs.'®"” Several Australian States undertake surveillance ; &
3(1) activities for healthcare associated infections including the Victorian Hospital Acquired § %
5:2% Surveillance Programme (VICNISS)); South Australian Infection Control Service (SANIT); ‘§ §
24 the Centre for Healthcare Related Infection Surveillance and Prevention (CHRISP) in é m;
gg Queensland;'® % the Tasmanian Infection Prevention and Control Unit (TIPCU) and the %g_g
% Hospital Infection Surveillance program in Western Australia (HISWA). These surveillance §§ ~
29 programmes differ considerably, with variability in infections surveyed and level of 535
32 participation by hospitals with no mandatory participation required for hospitals within these %;‘gj ;;
gé states except New South Wales.”! At present, there is no national or State level surveillance gé%
34 for HAUTIs in Australia hospitals. §$§
35 2mz
36 To provide the foundation for a national point prevalence study and for a future EQE
g; prospective interventional study, we conducted a preliminary study in 6 Australian hospitals. > §
Zg The aims and objectives of this study were to (1) establish the point prevalence of healthcare g: ?Z
41 associated urinary tract infections (HAUTI) and catheter associated urinary tract infections @ _%
jé (CAUTI), (2) assess completeness and efficacy of documentation practices related to care of % é
jg urinary catheters, (3) compare two internationally accepted definitions in categorising ?—): g
46 patients with CAUTIs, namely the Health Protection Agency*” and Centers for Disease é %
j,; Control and Prevention’ definitions and (4) compare the sensitivity of microbiology :gT :
gg laboratory data, coding data and clinical record documentation at identifying cases of % g
51 HAUTIs and CAUTIs. It is expected that the findings from this study will provide policy 7 é
gg makers and healthcare providers in Australia with HAI data to inform the development and %
gg implementation of targeted surveillance and high-impact HAI prevention programs, as well g
g? as testing a process for point prevalence of HAUTI. %
58 Page 5 of 26 %
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Methods
Study Design. Cross sectional study

Ethics Approval. Approval for the study was obtained from four health service

human research ethics committees and one university committee.

Setting and Data Sources/Measurement. Three publicly funded and three private
hospitals in two Australian jurisdictions participated in the point prevalence survey. Two of
the three publicly funded hospitals had greater than 400 beds each and similar case mix
which included ICU, 24 hour emergency department, Haematology/Oncology units, dialysis
units, Paediatrics/Women and Children, Elective and Emergency surgery. The third public
hospital had fewer than 400 beds and no paediatric or dialysis services. One private hospital

was a rehabilitation hospital and the other two provided acute medical and surgical services.

The survey was conducted over the first six months of 2013 in two phases. The first
phase involved two public and two private hospitals and the data were collected concurrently
over a single day at these sites. The second phase of the study was conducted in the
remaining private and public hospital after additional funding had been obtained. Similar to

Phase 1, patient records were concurrently surveyed at both sites.

For each hospital, the survey was conducted using a standardised paper-based
questionnaire developed by the researchers from the CAUTI toolkit resources of the Centres
for Disease Control and Prevention.> On the day of the point prevalence study, demographic
and clinical data were obtained from patients’ notes and laboratory records. Data collected
included age, sex, ward speciality, presence of urinary catheter and documentation of
insertion, and causative organism where appropriate of all eligible patients. For each patient
who had a catheter inserted, documentation was reviewed to determine whether the need for
the catheter was assessed daily, consistent with best practice recommendations.”** A

separate protocol paper provides more details of the study methods.*®

The DRG and ICD10 coding data were retrieved by the medical records departments
approximately two months after completion of the point prevalence survey. Data from the
standardised paper based questionnaires were subsequently entered into a purpose designed

Excel ™ database and exported into a statistical software package for analysis.

Participants. Records of patients of all ages, hospitalised on the day of the point
prevalence at the study sites, were eligible for inclusion, with some exceptions. Outpatients,
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3 patients in adult mental health units, patients categorised as maintenance care type (i.e. o

4 . . s . -

5 patients waiting to be transferred to a long term care facility) and those in the emergency =

? department during the duration of the survey were excluded. E

g

g Bias. Inter-rater reliability was enhanced by development and use of a standardised 3

o

12 training program, with mastery being formally assessed prior to data collection, to reduce the o Qm;
o

12 possibility of information bias.”® The data were collected by trained research assistants who T g

o 9w

ﬁ were all registered or enrolled nurses. Before the survey dates, all research assistants were % 2

. . N .. < 3

15 provided with a training package and underwent a 2 hours of mandatory face-to-face training 9 é'

16 g

17 and assessment to assist them in collecting point prevalence data and to enhance inter-rater = i;
«Q

o

ig reliability in the application of HAUTI and CAUTI definitions and other survey procedures. % IS

> o

20 The training package and program were developed using the Health Protection Scotland S

21 S 3

22 Education and Training Events resources.”’ 2 o

23 3 o

24 Study Size. All hospitalised persons in the participating organisation who met c _©

25 e : : . oo

26 eligibility criteria on a given day were included in the study. N

Do o

27 =

28 Variables. The main outcome measure was HAUTIs with CAUTI being specifically g -;

-~ D

. . . . . o

ég identified within this outcome. Healthcare associated infection status was defined as ;ig

X cAx

31 hospitalisation greater than 48 hours. Healthcare associated urinary tract infections and gg §

32 o =@

33 CAUTIs were ascertained by using two sets of criteria, those established by the Health %g g

-~ 0

34 Protection Agency / European Centre for Disease Prevention”” and Control and by the S %3

35 g m =

36 Centers for Disease Control and Prevention.” These definitions are complex therefore flow 282-5’

37 e 5

38 diagrams were provided to research assistants’ to assist them with case definitions.”® > 3

— o

39 _ _ . , g 3

40 All patients were ascribed one or more diagnosis related codes on discharge from 2 3

41 , : : : @ 3

42 hospital. These codes are known as the Australian Refined Diagnosis Related Groups (AR- o %
=]

o

ji DRGs). This classification system enables a hospital’s case mix to be described in a clinically ; 3

3 o

45 meaningful way, enables subsequent use to identify resources required by the hospital, and 5 o

46 . o : L = 5

47 forms the basis for funding in some Australian States and Territories.® Our study collected 2 3

3 ~

jg ICD-10 codes for infection and ICD-10 CM for procedures29 to identify those relevant to é N

N

50 urinary tract infections and catheterisation. E' &U:

51 N 4

52 Statistical Methods. Data analysis was performed using IBM Statistics SPSS version E

53 o

54 20. Descriptive analysis such as counts and percentages for categorical data and measures of l

D

gg central tendency and dispersion for continuous data was performed. The HAUTI and CAUTI 5

«

57 point prevalence were calculated using the total patient population surveyed as the 8
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denominator. The sensitivity and positive predictive values of Centers for Disease Control
and Prevention (CDC) and Health Protection Agency (HPA) surveillance definitions for
HAUTI and CAUTI were compared. Cross tabulation and measures of association were
applied using Chi-square tests and Fishers Exact test where appropriate to explore differences
between public and private hospitals and factors significantly associated with HAUTI and
CAUTL

Results

A total of six hospitals were surveyed over a six month period and all data have been
aggregated. Sub-group analysis is limited to public and private hospital status to prevent

potential identification of individual participating institutions.

Participants. A total of 1109 patients were surveyed on the designated days. Of
these, 505 (45.5%) were male and 604 (54.5%) were female. The median age was 64 years
(interquartile range, 42-79 years). Table 1 shows the results stratified by hospital type with
905 patients surveyed from the three public hospitals and 204 from the three private
hospitals. The case mix of patients based on the DRG data varied across public and private
hospitals with the majority of patients managed for diseases of the musculoskeletal system
and connective tissue. This was followed by diseases of the digestive system for the private
hospitals and patients assigned codes based on factors influencing health status and other

contacts with health services for the public hospitals (Table 1).
INSERT TABLE 1

Prevalence of UTI. The overall prevalence of HAUTI was 1.4% (15/1109) and the
prevalence of CAUTIs was 0.9 % (10). Staphylococcus aureus and Escherichia coli were the
most common pathogens. Table 2 presents the microbial characteristics of all infections. Of
the 1109 patients who were included in the survey, 1.1% met the CDC surveillance criteria
for symptomatic UTI and 0.2% met the CDC criteria for asymptomatic UTI. 1.0% of the
patients met the microbiological HPA criteria and 0.2% the non-microbiological HPA
criteria. There was one patient who had both Microbiological and Non-Microbiological HPA

confirmation of UTL

Tables 3 and 4 provide the comparison of surveillance definitions, the positive
predictive value and sensitivity with the HPA definition classified as the “test” and the CDC

definition as the “gold standard”.
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1 =
2 o
3 INSERT TABLES 2,3 & 4 E
4 b
5 Pattern of Catheter Usage. One quarter (26.3%) of all surveyed patients had a )
6 e
7 urinary catheter in place during the audit admission with the majority being indwelling S
=
g catheters (88.7%). Less than half of patients surveyed had appropriate documentation, such as 3
o
10 designation of person inserting catheter (28.8%) and reason for insertion (38.7%) (Table 5). o B
12 The majority of catheters were inserted for peri-operative use for selective surgical ] E
ﬁ procedures (38.9%), acute urinary retention (24.8%), and urinary output monitoring in % §
. . p 3
15 critically ill patients (22.1%). 5 3
16 2 3
]
g Of the 292 who had a catheter in during the audit admission only 7 (2.4%) patients = S
Z B
19 were assigned ICD-10 codes by the medical records department as having a urinary catheter = &
20 e g
21 with two (0.7%) coded as having a “bladder catheter” during their admission. S %
22 g o
23 INSERT TABLE 5 s 3
24 é m <
25 ICD-10 Codes. Eighty-six (7.8%) patients were coded by the medical records e2S
26 . . : . . 32
27 department as having a UTIL. This coding did not take into account whether they were %‘gg
gg healthcare associated or not. Australian coding data does not distinguish between HAI cases %?D o
o>
30 and non-HAI cases. This is unlike the US coding data which provides a present on admission T c(_pé
31 L N : Y : S : 538
32 (POA) indicator code to inpatients helping to identify hospital acquired infections.”® Eight of %%%
(LR
gi the 15 patients who were ascertained to have a HAUTI based on the CDC and HPA criteria §i§
L >3
35 (with six of these being CAUTI) were also coded by the medical records department with an 3R>
36 . , =¢s
37 ICD-10 code for UTI diagnosis. a- ;
38 z 3
39 S o
40 s ¢
41 Discussion a g
42 8 5
43 There were four main findings from this study: the point prevalence of HAUTI was o 3
44 z =
45 comparable to other studies; identification of poor standards of documentation; a suggestion % %
jg that the CDC surveillance definition has a higher positive predictive value compared to the r’(_jg’ %
48 HPA; and that clinical coding data grossly underestimates the incidence of HAUTI. Each of 3 -B
49 o0 N
50 these findings will now be explored in more detail. 5 &":
51 N 4
52 The 1.4% HAUTI point prevalence and CAUTI point prevalence for this study are L‘E
gi consistent with previously published reported rates, both nationally'’ and internationally.’! i
gg Whilst this prevalence may seem low, approximately 20-30% of all HAIs are UTIs.*' g
«
57 Extrapolating our data, we estimate that on any given day, there are approximately 1120 8
58 Page 9 of 26 =
59 o
60 o
i
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Australian inpatients with a HAUTI, assuming 80 000 acute hospital beds in Australia.*® In
addition, a proportion of bacteraemias are associated with UTIs and these have an associated
mortality.”*° In the era of increasing antimicrobial resistance, particularly in Gram negative
organisms, patient outcomes have the potential to worsen demonstrating a growing need for

vigilance in infection prevention and HAUTI surveillance.

In this study, documentation relating to catheter insertion and management in all
healthcare facilities in the study was poor. There are two main implications that follow from
this — evidence based practice and health economics. For evidence based practice, the lack of
documentation about who inserted catheter, catheter type and reasons for insertion, would not
inspire confidence in patients about the quality of care provided or compliance with evidence
based practice. For example, our survey evaluated documentation against national and
international practice recommendations such as whether the ongoing need for a catheter is
regularly reviewed.”*** 7 The biggest risk for infection is duration of catheter.’” While it is
reasonable to assume that the need for the catheter was regularly renewed for some patients
and simply not documented, it is also probable that review of the need for catheter was not
undertaken for many. Minimising the number of patients with catheters and the duration of
catheterisation could significantly reduce the incidence of UTIs and HAIs more generally.**
We have identified a potential gap in best practice which lends itself to future prospective
interventional studies targeting improvements in urinary catheter care. We identified a
further issue with poor documentation as less than 10% of urinary catheter usage was
identified by ICD 10 coding. This has potential implications for funding, depending on the
funding model applied.

In this study, the CDC surveillance definition identified more patients with HAUTI
than the HPA definition. The difference in positive predictive value, however, was not
statistically significant. Research assistants responsible for data collection overwhelmingly
reported that the HPA definition was easier to use. Therefore, whilst the CDC definition is
recognised as the gold standard,*® and HPA in our study had a lower capture rate, use of the
HPA definition is still likely to predict 91.7% (Confidence Interval: 64.6-98.5) of infections
diagnosed through use of the CDC definition. Therefore given the much greater ease of use of
the HPA definition, we recommend the use of the HPA definition in future point prevalence
studies. Any potential issue of underestimating the incidence of HAUTI using the HPA

surveillance definition is less important where data are used in a quality improvement
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é framework, as these data can be used to inform and evaluate interventions®® rather than for -g
g diagnostic purposes or for performance management (i.e., trends overtime being most 5
? important). Other authors have commented that prospective UTI surveillance is costly and g
8 time consuming to conduct™™*' therefore we explored alternatives to prospective UTI g
20 surveillance by comparing our prevalence data with post discharge coding data. In our study 5 ;
E ICD coding missed 50% of HAUTIs. If ICD 10 coding are used to determine the incidence of % g
13 HAUTI, for reporting purposes our study suggests that such a method will grossly T &
13 underestimate the number of infections, with implications for funding arrangements. This ‘g !_f_
i? finding has also been found for other infections.* % -f;
18 g 8
19 Recommendations for Practice, Policy and Research = kK
20 . . . S 5 §
21 To enable the reduction of HAIs related to the genitourinary tract it is important that 5 3
5:2% all health care facilities have appropriate policies and protocols for insertion of either a ‘§ §
;g urethral or supra pubic catheter. It is important that these policies and protocols are % FDHS
26 evidenced based. However, prior to inserting a catheter the question of whether the patient gé;
% requires this procedure should be raised. If the decision is made to insert a catheter then §§ ~
29 consideration should be given to the size of catheter to insert, the reason for the insertion and S 3 §
32 duration of time that the catheter will be in place to allow timely removal of the catheter. It is %;‘gj ;;
gé important to consider the length of time it is anticipated that the catheter will be required as gé%
34 this will help with the selection of catheter type. When developing protocols information that %gg
gg should be included are: the day to day management of such a device, including catheter care % @E
g; and securing of the device and management of drainage. While management of drainage was E; §
39 not included in our study, it is also important to consider this. All information relating to the S %
22 catheter and its care should also be documented in the notes (this could be in the form of a § %
jé sticker to be easily found in the notes) and on the care plan. ga’ é’
o =

jg Documentation by medical and nursing staff is important for the day to day infection ?—): %
46 prevention and control and to alert staff to ensure timely removal of urinary catheters. If a é %
j,; CAUTI is diagnosed then documentation should include: causative organism, what :gT :
gg antibiotics have been commenced, and whether the antibiotics are appropriate to treat that % g
51 microorganism. Other relevant notes are actions taken, such as removal or replacement of the 7 é
gg catheter. %
?51 To improve health outcomes for patients it is important to continue exploration of g
gs ways to identify and reduce HAUTIs and CAUTIs. We have shown it is feasible to conduct %
o8 Page 11 of 26 g
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prevalence across 6 health institutions and funding should be sought for a national point
prevalence of UTIs as demonstrated by countries already undertaking this.* Analysing
national point prevalence data will provide a baseline for intervention studies that test care

bundles to reduce HAUT]Is and their sequelae.43

Currently, it appears that ICD10 coding is not a reliable way of monitoring prevalence
of HAUTI, at least in some healthcare facilities. Our findings were consistent with other HAI
coding.42 This potential under-reporting of infections has implications for policy and
healthcare reimbursement, although in some US jurisdictions, healthcare facilities are
penalised for HAISs rather than being reimbursed.*** We recommend that facilities undertake

audits to compare clinical and coding data periodically.

There are some limitations in our study. The survey was conducted in only six
hospitals within two states and territories limiting the generalisability of the results. However,
there were significant findings enabling recommendations for a future national point
prevalence study to be made. Another limitation of our study is the reliance on clinical
records and not direct diagnosis. This was overcome by using research assistants with some
prior clinical and infection control knowledge, for example registered nurses, for data
collection. The research assistants were adequately trained and the outcome of the training
was evaluated by post training case study assessments.”® Such a process also enhanced inter-
rater reliability. There were no previous HAUTI and CAUTI rates for comparison within the
study sites as they had not collected this type of data before. As earlier stated, the findings
can now be used to make recommendations for conducting point prevalence surveys in a
standardised manner to facilitate comparisons over time within individual health facilities.
Despite the study limitations, this survey has identified some priority areas including efficacy
of documentation practices related to care of urinary catheters which are key to preventing

CAUTIs. There were also no obvious sources of bias.
Conclusion

To tackle the issue of CAUTIs and other HAIs in Australia, it is imperative to develop
a national surveillance system based on validated methods and definitions which have been
found to be effective in other developed countries. This study provides a foundation for the
development of a national infection control initiative in our rapidly evolving healthcare

environment and associated challenges with drug resistance.
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Tables o

Table 1. Patient Demographics E

©

c

Characteristic Private Public Total (%) %

Hospitals Hospitals 2

o

n(%) n(%) N=1109 v &

n=204 n =905 g =

o

Age Category (in years) | <35 21 (10.3) 210 (23.2) | 231(20.8) g §
o

35-64 46 (22.5) 292 (32.3) | 338(30.5) 5 %

o -

65-84 82 (40.2) 299 (33.0) | 381 (34.4) 2 5

o N

>85 55 (27.0) 104 (11.5) 159 (14.3) G‘::Z E

Gender Male 79 (38.7) 426 (47.1) | 505 (45.5) 2 §

S o

Female 125 (61.3) | 479 (52.9) | 604 (54.5) s 8

« o

Ward Surgery 69 (33.8) 300 (33.1) | 369 (33.3) 3 o

Specialty — c ©

General Medicine 55 (27.0) 273 (30.2) | 328(29.6) o5

0 <

General 37 (18.1) 100 (11.0) 137 (12.4) i;ﬁ'g

Practice/Rehabilitation/Geriatric %g N

Medicine sS §

Obstetrics/Gynaecology 17 (8.3) 86 (9.5) 103 (9.3) R2=

o

Oncology 17 (8.3) 55(6.1) 72 (6.5) %%E

c —

Paediatrics 7(3.4) 63 (7.0) 70 (6.3) g%g

High Dependency Unit 0(0) 28 (3.1) 28 (2.5) g E =

S0

Other (Pain management) 2 (1.0) 0 (0) 2(0.2) a- =

> 3

DRG* Diseases of the musculoskeletal 41 (20.1) 130 (14.4) 171 (15.4) = o

system and connective tissue 2. E

Factors influencing health status and 5(2.5) 89 (9.8) 94 (8.5) & _g

other contacts with health services ga’ g

3

Diseases of the digestive system 18 (8.8) 63 (7.0) 81 (7.3) é §

Diseases of the circulatory system 8(3.9) 65 (7.2) 73 (6.6) 2 e

® 3

Diseases of the respiratory system 14 (6.9) 47 (5.2) 61 (5.5) % 2

Pregnancy, childbirth and pueperium 11 (5.4) 47 (5.2) 58 (5.2) § %

2«

Diseases of the nervous system 15 (7.4) 39 (4.3) 54 (4.9) 3 9;

Newborns and other neonates 16 (7.8) 27 (3.0) 43 (3.9) E

o

Major procedures where the 16 (7.8) 18 (2.0) 34 (3.1) d

principal diagnosis may be S

associated with any Major S

g
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Diagnostic Category

Diseases of the kidney and urinary 8 (3.9 25 (2.8) 33 (3.0)
tract

Other’ 38(18.6) | 133(14.7) | 171(15.4)
Missing 14 (6.9) | 222(24.5) | 236(21.3)

11 *DRG = Diagnosis Related Group

12 ¥ = Diseases of the skin, subcutaneous tissue and breast; Injuries, poisoning and toxic effects
13 of drugs; Diseases of the hepatobiliary system and pancreas; Neoplastic Diseases

14 (haematological and solid neoplasms); Infectious and parasitic diseases; Endocrine,

15 nutritional and metabolic diseases and disorders; Discases of the ear, nose, mouth, and throat;
16 Diseases of the female reproductive system; Diseases of the male reproductive system;
Mental diseases and disorders; Diseases of the blood and blood forming organs and
immunological diseases; Diseases of the eye; Burns

20 [l = Missing DRG data includes all patients in one public hospital
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Table 2. Microbial Characteristics for non-CAUTI HAUTIs and CAUTIs

Type of Organism Non- ICD10 CAUTI | ICD code | TOTAL
CAUTI code YES/NO
N=10 N=15
N=5 YES/NO
GM +ve | Enterococcus species 1 no 1 no 2
Staphylococcus aureus 1 yes 2 1 yes 1 no 3
GM -ve Escherichia coli 0 NA 2 yes 2
Klebsiella species 0 NA 1 no 1
Proteus species 2 no 0 NA 2
Pseudomonas species 1 no 0 NA 1
Fungi Candida species 0 NA 3 1 yes 2 no 3
Organism not Listed 0 NA 1 yes 1
NA = Not Applicable
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Table 3. Comparison of CDC and HPA Surveillance definitions

CDC* POSITIVE | CDC NEGATIVE TOTAL

HPA POSITIVE 11 (1.0%) 1(0.1%) 12 (1.1%)

HPA NEGATIVE 3(0.3%) 1094 (98.6) 1097 (98.9%)
TOTAL 14 (1.3%) 1095 (98.7%) 1109 (100.0%)

*NB: For the purposes of calculation, the CDC definition was considered to be gold standard
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Table 4. Estimates of the Positive Predictive Value, Sensitivity and Confidence Intervals o)
of the HPA surveillance definition =
©
Result Value (%) Confidence Interval §
n
Sensitivity 78.57 (52.41,92.43) i
Specificity 99.91 (99.48, 99.98) v b
Fo) =
Positive Predictive Value 91.67 (64.61, 98.51) T g
o 9w
Negative Predictive Value 99.73 (99.2,99.91) % 2
- - < 3
Diagnostic Accuracy 99.64 (99.08, 99.86) g ©
T o
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1

2

2 Table 5. Catheter Information

5

6 Characteristic Private Public Total (%)
; Hospitals Hospitals

9 (%) (%) N=292
. n=:60 n=1232

12 Catheter at any time During this | Yes 60 (29.4) 232 (25.6) 292 (26.3)
13 . .

14 Admission No 144 (70.6) 673 (74.4) | 817 (73.7)
ig Presence of Currently insitu 29 (48.3) 146 (62.9* | 175 (59.9)
17 Catheter Catheter inserted but 31 (51.7) 85(36.7) | 116 (39.7)
18 removed during admission

19

20 Intermittent 0(0) 1(0.4) 1(0.4)
g; Catheter Indwelling 54 (90.0) 205 (88.4) | 259 (88.7)
23 Location Suprapubic 4 (6.6) 10 (4.3) 14 (4.8)
24

25 Intermittent 0(0) 2 (0.9 2(0.7)
26 Both indwelling and 1(1.7) 0 (0) 1(0.3)
g suprapubic

29 Not documented 1(1.7) 15 (6.4) 16 (5.5)
30

31 Catheter Type | Silver alloy 0(0) 1(0.4) 1(0.3)
gé Silicone 7(11.7) 55 (23.7) 62 (21.2)
34 Antimicrobial 0(0) 0(0) 0(0)
> Folcy 0(0) 19 (82) 19 (6.5)
g; Latex 0 (0) 2(0.9) 2(0.7)
39 Other 0(0) 11 (7.8) 11 (3.8)
j‘; Not documented 53 (88.3) 144 (62.1) | 197 (67.5)
42 Catheter Size | 6 0 (0) 1(0.4) 1(0.3)
43

n (French Grade) |75 00) 1(04) 1(03)
jg 12 16 (26.7) 16 (6.9) 32(11.0)
47 14 10 (16.7) 54 (23.3) 64 (22.0)
48

49 16 8 (13.3) 19 (8.2) 27 (9.2)
22 18 0 (0) 3(1.3) 3(1.0)
52 20 2(3.3) 2(0.9) 4(1.4)
> % 0(0) 1(0.4) 1(03)
55 24 1(1.7)" 0 (0) 1(0.3)
56

57

58 Page 25 of 26
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Not documented 24 (40.0) 135 (58.2) 159 (54.5)
Inserted by Nurse 5(8.3) 46 (19.8) 51 (17.5)
Doctor 13 (21.7) 18 (7.8) 31 (10.6)
Other (student) 1(1.7) 1(0.4) 2(0.7)
Not documented 41 (68.3) 167 (72.0) 208 (71.2)
Reason for Yes 36 (60.0) 77 (33.2) 113 (38.7)
IS‘t‘:‘t"::li"“ No 24 (40.0) 155 (66.8) | 179 (61.3)
Cleaning Chlorhexidine 0(0) 1(0.4) 1(0.3)
Solution Unknown 60 (100) 231(99.6) | 291 (99.7)
Ongoing Need |0 34 (56.7) 157 (67.7) 191 (65.4)
ﬁ’ervfe‘::'e‘flter 1 10 (16.7) 35(15.1) | 45(15.4)
(days) 2-3 5(8.3) 24 (10.3) 29 (9.9)
4-5 1(1.7) 3(1.3) 4(1.4)
>5 0 (0) 3(1.3) 3 (1.0)
Not documented 10 (16.7) 10 (4.3) 20 (6.8)
*It is unknown if catheter still insitu for 3 of these participants at time of survey.
~1 patient had both indwelling and suprapubic catheters of 2 different sizes.
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STROBE Statement—checklist of items that should be included in reports of observational studies

Item
No Recommendation

Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the
abstractv’
(b) Provide in the abstract an informative and balanced summary of what was done
and what was foundv’

Introduction

Background/rationale 2 Explain the scientific background and rationale for the investigation being
reportedv’

Objectives 3 State specific objectives, including any prespecified hypothesesv’

Methods

Study design 4 Present key elements of study design early in the paperv’

Setting Describe the setting, locations, and relevant dates, including periods of recruitment,
exposure, follow-up, and data collectionv’

Participants 6 (a) Cohort study—Give the eligibility criteria, and the sources and methods of
selection of participants. Describe methods of follow-up
Case-control study—Give the eligibility criteria, and the sources and methods of
case ascertainment and control selection. Give the rationale for the choice of cases
and controls
Cross-sectional study—Give the eligibility criteria, and the sources and methods of
selection of participantsv’
(b) Cohort study—For matched studies, give matching criteria and number of
exposed and unexposed
Case-control study—For matched studies, give matching criteria and the number of
controls per case

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect
modifiers. Give diagnostic criteria, if applicablev’

Data sources/ 8* For each variable of interest, give sources of data and details of methods of

measurement assessment (measurement). Describe comparability of assessment methods if there
is more than one groupv’

Bias 9 Describe any efforts to address potential sources of biasv’

Study size 10 Explain how the study size was arrived at

Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable,
describe which groupings were chosen and whyv’

Statistical methods 12 (a) Describe all statistical methods, including those used to control for

Continued on next page

confoundingv’

(b) Describe any methods used to examine subgroups and interactionsv’

(c) Explain how missing data were addressedv’

(d) Cohort study—If applicable, explain how loss to follow-up was addressed
Case-control study—If applicable, explain how matching of cases and controls was
addressed

Cross-sectional study—TIf applicable, describe analytical methods taking account of
sampling strategy Not Applicable

(e) Describe any sensitivity analysesv’
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Participants 13*

(a) Report numbers of individuals at each stage of study—eg numbers potentially eligible,
examined for eligibility, confirmed eligible, included in the study, completing follow-up, and
analysed

(b) Give reasons for non-participation at each stage

(c) Consider use of a flow diagram

Descriptive 14*
data

(a) Give characteristics of study participants (eg demographic, clinical, social) and information
on exposures and potential confoundersv’

(b) Indicate number of participants with missing data for each variable of interestv’

(¢) Cohort study—Summarise follow-up time (eg, average and total amount)

Outcome data 15%*

Cohort study—Report numbers of outcome events or summary measures over time

Case-control study—Report numbers in each exposure category, or summary measures of

exposure

Cross-sectional study—Report numbers of outcome events or summary measuresv’

Main results 16

(@) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their
precision (eg, 95% confidence interval). Make clear which confounders were adjusted for and
why they were included

(b) Report category boundaries when continuous variables were categorizedv’

(¢) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful

time period Not Applicable

Other analyses 17

Report other analyses done—eg analyses of subgroups and interactions, and sensitivity

analysesv’

Discussion

Key results 18  Summarise key results with reference to study objectivesv’

Limitations 19  Discuss limitations of the study, taking into account sources of potential bias or imprecision.
Discuss both direction and magnitude of any potential biasv’

Interpretation 20  Give a cautious overall interpretation of results considering objectives, limitations, multiplicity

of analyses, results from similar studies, and other relevant evidencev’

Generalisability 21

Discuss the generalisability (external validity) of the study resultsv’

Other information

Funding 22

Give the source of funding and the role of the funders for the present study and, if applicable,
for the original study on which the present article is basedv’

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and

unexposed groups in cohort and cross-sectional studies.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and

published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely

available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is

available at www.strobe-statement.org.
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Abstract

Objectives: Urinary tract infections account for over 30% of healthcare associated infections.
The aim of this study was to determine healthcare associated urinary tract infection (HAUTI)
and catheter associated urinary tract infection (CAUTI) point prevalence in six Australian
hospitals to inform a national point prevalence process and compare two internationally
accepted HAUTI definitions. We also described the level and comprehensiveness of clinical
record documentation, microbiology laboratory and coding data at identifying HAUT]Is and

CAUTIs.

Setting: Data were collected from three public and three private Australian hospitals over the

first six months of 2013.

Participants: A total of 1109 patients were surveyed. Records of patients of all ages,
hospitalised on the day of the point prevalence at the study sites were eligible for inclusion.
Outpatients, patients in adult mental health units, patients categorised as maintenance care
type (i.e. patients waiting to be transferred to a long term care facility) and those in the

emergency department during the duration of the survey were excluded.

Outcome measures: The primary outcome measures were the HAUTI and CAUTI point

prevalence.

Results: Overall HAUTI and CAUTI prevalence was 1.4% (15/1109) and 0.9% (10/1109)
respectively. Staphylococcus aureus and Candida species were the most common pathogens.
One quarter (26.3%) of patients had a urinary catheter and fewer than half had appropriate
documentation. Eight of the 15 patients ascertained to have a HAUTI based on clinical
records (six being CAUTI) were coded by the medical records department with an ICD-10
code for UTI diagnosis. The Health protection Agency Surveillance definition had a positive
predictive value of 91.67% (confidence interval 64.61-98.51) compared against the Centers

for Disease Control and Prevention definition.

Conclusions: These study results provide a foundation for a national Australian point
prevalence study and inform the development and implementation of targeted HAI

surveillance more broadly.
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Strengths and limitations of this study

e This is the first study to compare two internationally accepted definitions in categorising
patients with CAUTIs, namely the Health Protection Agency and Centers for Disease

Control and Prevention definitions.

©CoO~NOUITA,WNPE

11 e This study demonstrates the feasibility of conducting point prevalence surveys of
HAUTIs in a standardised manner to facilitate comparisons over time within individual

14 health facilities.

e A limitation of this study is that the survey was conducted in only six hospitals within
18 two states and territories limiting the generalisability of the results. However, there were
20 significant findings enabling recommendations for a future national point prevalence

study to be made.
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Background/Rationale

Healthcare associated infections (HAIs) have considerable medical consequences and
pose a significant problem for patient safety.1 A recent systematic review and meta-analysis
of 220 international articles indicated that the prevalence and incidence of HAIs is 10% and
7% per 100 patients, respectively.2 Further, the prevalence of infected patients is 11% per 100
patients.” Fifty percent of the reviewed prevalence studies stated magnitudes of infected
patients higher than 10% per 100 patients.2 The Centers for Disease Control and Prevention
(CDC) estimates that 1.7 million people develop HAIs and 100,000 people die of HAI related
complications each year in the United States.” The first European Union (EU)-wide point
prevalence survey (PPS) of healthcare-associated infections and antimicrobial use in hospitals
conducted in 2011-2012, estimated that on any given day, about 80 000 patients have at least
one HAL i.e. one in 18 patients in a European hospital has an HAL* The studies support the
view that HAIs are the most common complication of hospitalisation. This concept is not
new, as demonstrated in a landmark paper “To Err is Human: Building a Safer Health
System” published in 1999 by the Institute of Medicine (IOM).” However, these infections are
a potentially preventable adverse event rather than an unpredictable complication and it is
possible to significantly reduce the rate of HAIs through effective infection prevention and

control.’

HAIs could be prevented by sustained, multifaceted infection prevention and control
programmes, including the Hawthorne effect of surveillance.* Although prospective active
surveillance is considered to be the gold standard for surveillance, prevalence surveys are
quite useful as they can provide baseline information about the occurrence and distribution of
HAI, are generally easy to conduct, relatively inexpensive and not too time-consuming.”®
National surveillance of HAI has been introduced in North America and in many European

countries and national prevalence surveys of HAI are also increasingly common.®

Urinary tract infections account for more than 30% of HAIs reported by acute care
hospitals.” Virtually all healthcare-associated urinary tract infections (HAUTIs) are caused by
instrumentation of the urinary tract with 80% traced to the use of indwelling urinary
catheters.'® The use of urethral catheters is very common with 15% to 25% of hospitalised
patients receiving a short-term indwelling urinary catheter hence high HAUTI rates are not
surprising.'''* Calculation of how many CAUTIs may be preventable varies considerably

with estimates from unpublished data ranging from 17% to 69%."° Given recommended
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! =
é infection control measures, up to 380,000 infections and 9000 deaths related to CAUTIs per -g
g year could be prevented in the United States." g
? Unlike other countries, Australia has not recently conducted a national point é
g prevalence study on HAIs. The last Australian national prevalence survey for nosocomial and é
10 community-acquired infections was conducted in 1984, with authors reporting a prevalence T i3
g of 6.3% for HAIs with urinary tract infections contributing to 22% of infections.'® The most % g
ﬁ recent study to report the incidence of UTIs in Australia was conducted in two hospitals, with g §
ig authors reporting an incidence of 1.66%."” E é
T o

g To date, in Australia there is no specific national strategy and surveillance system in :; %
19 place to address HAUTIs and CAUTIs.'®"” Several Australian States undertake surveillance ; &
3(1) activities for healthcare associated infections including the Victorian Hospital Acquired § %
5:2% Surveillance Programme (VICNISS)); South Australian Infection Control Service (SANIT); ‘§ §
24 the Centre for Healthcare Related Infection Surveillance and Prevention (CHRISP) in é m;
gg Queensland;'® % the Tasmanian Infection Prevention and Control Unit (TIPCU) and the %g_g
% Hospital Infection Surveillance program in Western Australia (HISWA). These surveillance §§ ~
29 programmes differ considerably, with variability in infections surveyed and level of 535
32 participation by hospitals with no mandatory participation required for hospitals within these %;‘gj ;;
gé states except New South Wales.”! At present, there is no national or State level surveillance gé%
34 for HAUTIs in Australia hospitals. §$§
35 2mz
36 To provide the foundation for a national point prevalence study and for a future EQE
g; prospective interventional study, we conducted a preliminary study in 6 Australian hospitals. > §
Zg The aims and objectives of this study were to (1) establish the point prevalence of healthcare g: ?Z
41 associated urinary tract infections (HAUTI) and catheter associated urinary tract infections @ _%
jé (CAUTI), (2) describe level and comprehensiveness of documentation related to care of % é
jg urinary catheters, (3) compare two internationally accepted definitions in categorising ?—): g
46 patients with CAUTIs, namely the Health Protection Agency*” and Centers for Disease é %
j,; Control and Prevention® definitions and (4) compare the sensitivity of microbiology :gT :
gg laboratory data, coding data and clinical record documentation at identifying cases of % g
51 HAUTIs and CAUTIs. It is expected that the findings from this study will provide policy 7 é
gg makers and healthcare providers in Australia with HAUTI data to inform the development %
gg and implementation of targeted surveillance and high-impact HAUTI prevention programs, g
g? as well as testing a process for point prevalence of HAUTI. %
58 Page 5 of 26 %
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Methods
Study Design. Cross sectional study

Ethics Approval. Approval for the study was obtained from four health service

human research ethics committees and one university committee.

Setting and Data Sources/Measurement. Three publicly funded and three private
hospitals in two Australian jurisdictions participated in the point prevalence survey. Two of
the three publicly funded hospitals had greater than 400 beds each and similar case mix
which included ICU, 24 hour emergency department, Haematology/Oncology units, dialysis
units, Paediatrics/Women and Children, Elective and Emergency surgery. The third public
hospital had fewer than 400 beds and no paediatric or dialysis services. One private hospital

was a rehabilitation hospital and the other two provided acute medical and surgical services.

The survey was conducted over the first six months of 2013 in two phases. The first
phase involved two public and two private hospitals and the data were collected concurrently
over a single day at these sites. The second phase of the study was conducted in the
remaining private and public hospital after additional funding had been obtained. Similar to

Phase 1, patient records were concurrently surveyed at both sites.

For each hospital, the survey was conducted using a standardised paper-based
questionnaire developed by the researchers from the CAUTI toolkit resources of the Centres
for Disease Control and Prevention.”* On the day of the point prevalence study, demographic
and clinical data were obtained from patients’ notes and laboratory records. Data collected
included age, sex, ward speciality, presence of urinary catheter and documentation of
insertion, and causative organism where appropriate of all eligible patients. For each patient
who had a catheter inserted, documentation was reviewed to determine whether the need for
the catheter was assessed daily, consistent with best practice recommendations. > A

separate protocol paper provides more details of the study methods.*’

The DRG (Diagnosis-related group) and ICD10 (International classification of
diseases Tenth revision) coding data were retrieved by the medical records departments
approximately two months after completion of the point prevalence survey. Data from the
standardised paper based questionnaires were subsequently entered into a purpose designed

Excel ™ database and exported into a statistical software package for analysis.
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1 =
’ 9
3 Participants. Records of patients of all ages, hospitalised on the day of the point o
4 . .. . . . . . -
5 prevalence at the study sites, were eligible for inclusion, with some exceptions. Outpatients, =
? patients in adult mental health units, patients categorised as maintenance care type (i.e. E
8 patients waiting to be transferred to a long term care facility) and those in the emergency o
9 (1)
10 department during the duration of the survey were excluded. ;
i)
12 Bias. Inter-rater reliability was enhanced by development and use of a standardised ] E
o 9w
ﬁ training program, with mastery being formally assessed prior to data collection, to reduce the % 2
- . . . . . < 3
15 possibility of information bias.”” The data were collected by trained research assistants who 9 é'
16 g
17 were all registered or enrolled nurses. Before the survey dates, all research assistants were = i;
«Q
o
18 provided with a training package and underwent 2 hours of mandatory face-to-face training 2R
19 5 o
20 and assessment to assist them in collecting point prevalence data and to enhance inter-rater 2 §
21 2 ©
22 reliability in the application of HAUTI and CAUTI definitions and other survey procedures. 2 o
— ]
gi The training package and program were developed using the Health Protection Scotland E DS
ome
25 Education and Training Events resources.*® 2o
Pa o
27 Study Size. All hospitalised persons in the participating organisation who met 235
28 . . . . . 23y
29 eligibility criteria on a given day were included in the study. 532
30 Tw3
X cAx
31 Variables. The main outcome measure was HAUTIs with CAUTI being specifically gg §
32 o =@
33 identified within this outcome. Healthcare associated infection status was defined as %g g
-~ 0
gg hospitalisation greater than 48 hours. Healthcare associated urinary tract infections and géﬁi
—m=
36 CAUTIs were ascertained by using two sets of criteria, those established by the Health EQE
37 e 5
38 Protection Agency / European Centre for Disease Prevention” and Control and by the = 3
— o
Zg Centers for Disease Control and Prevention.”> These definitions are complex therefore flow 2. E
2
41 diagrams (available as online supplementary material) were provided to research assistants’ < _%
42 L 5
43 to assist them with case definitions.”’ = S
2] =~
44 : : : : : 3 3
45 All patients were ascribed one or more diagnosis related codes on discharge from 5 o
46 . : : : = 5
47 hospital. These codes are known as the Australian Refined Diagnosis Related Groups (AR- 2 3
3 ~
jg DRGs). This classification system enables a hospital’s case mix to be described in a clinically é N
N
. oy . : Q
50 meaningful way, enables subsequent use to identify resources required by the hospital, and o ;,1
51 . .. . o '
52 forms the basis for funding in some Australian States and Territories.” Our study collected %
=]
gi ICD-10 codes for infection and ICD-10 CM for procedures” to identify those relevant to 3
v9)
55 urinary tract infections and catheterisation. =
56 Q
57 o
©
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Statistical Methods. Data analysis was performed using IBM Statistics SPSS version
20. Descriptive analysis such as counts and percentages for categorical data and measures of
central tendency and dispersion for continuous data was performed. The HAUTI and CAUTI
point prevalence were calculated using the total patient population surveyed as the
denominator. The sensitivity and positive predictive values of Centers for Disease Control
and Prevention (CDC) and Health Protection Agency (HPA) surveillance definitions for
HAUTI and CAUTI were compared. Cross tabulation and measures of association were
applied using Chi-square tests and Fishers Exact test where appropriate to explore differences
between public and private hospitals and factors significantly associated with HAUTI and

CAUTIL
Results

A total of six hospitals were surveyed over a six month period and all data have been
aggregated. Sub-group analysis is limited to public and private hospital status to prevent

potential identification of individual participating institutions.

Participants. A total of 1109 patients were surveyed on the designated days. Of
these, 505 (45.5%) were male and 604 (54.5%) were female. The median age was 64 years
(interquartile range, 42-79 years). Table 1 shows the results stratified by hospital type with
905 patients surveyed from the three public hospitals and 204 from the three private
hospitals. The case mix of patients based on the DRG data varied across public and private
hospitals with the majority of patients managed for diseases of the musculoskeletal system
and connective tissue. This was followed by diseases of the digestive system for the private
hospitals and patients assigned codes based on factors influencing health status and other
contacts with health services for the public hospitals such as patients attending follow-up

visits and organ donors (Table 1).
INSERT TABLE 1

Prevalence of UTIL. The overall prevalence of HAUTI was 1.4% (15/1109) and the
prevalence of CAUTIs was 0.9 % (10). Staphylococcus aureus (20%) and Candida species
(20%) were the most common pathogens identified among the patients with HAUTIs. Table 2
presents the microbial characteristics of all infections. Of the 1109 patients who were
included in the survey, 1.1% met the CDC surveillance criteria for symptomatic UTI and

0.2% met the CDC criteria for asymptomatic UTIL. 1.0% of the patients met the
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2 o
3 microbiological HPA criteria and 0.2% the non-microbiological HPA criteria. There was one E
4 =
5 patient who had both Microbiological and Non-Microbiological HPA confirmation of UTI. =
6 <
7 Tables 3 and 4 provide the comparison of surveillance definitions, the positive S
=
g predictive value and sensitivity with the HPA definition classified as the “test” and the CDC 3
o
10 definition as the “gold standard”. v o
11 S 5
12 INSERT TABLES 2, 3 & 4 S B
:
15 Pattern of Catheter Usage. One quarter (26.3%) of all surveyed patients had a < 3
o o
i? urinary catheter in place during the audit admission with the majority being indwelling é §
18 catheters (88.7%). Less than half of patients surveyed had appropriate documentation, such as < §
S
leg designation of person inserting catheter (28.8%) and reason for insertion (38.7%) (Table 5). g '§
c
21 For patients with a catheter who had the reason for insertion stated, the majority of catheters = %
22 Q
23 were inserted for peri-operative use for selective surgical procedures (38.9%), acute urinary o) I%
- ©
;g retention (24.8%), and urinary output monitoring in critically ill patients (22.1%). § me
nn<g
26 . . . . . a2
27 Of the 292 patients who had a catheter in during the audit only 7 (2.4%) patients were %‘rgb %
28 assigned ICD-10 codes by the medical records department as having a urinary catheter with 8% O
29 o= g
30 two (0.7%) coded as having a “bladder catheter” during their admission. T 03
31 530
32 INSERT TABLE 5 258
33 ot .
&1/-\ o
2‘51 ICD-10 Codes. Eighty-six (7.8%) patients were coded by the medical records g 5%
=m=
36 department as having a UTIL. This coding did not take into account whether they were =83
37 : : . . e 5
38 healthcare associated or not. Eight of the 15 patients who were ascertained to have a HAUTI > 13:
— o
zg based on the CDC and HPA criteria (with six of these being CAUTI) were also coded by the g. E
41 medical records department with an ICD-10 code for UTI diagnosis. é %
42 3 E-
43 ; 3
44 2 3
45 Discussion 2 o
46 5 5
@
j; There were four main findings from this study: the point prevalence of HAUTI was % ~
o N
49 comparable to other studies; identification of poor standards of documentation; a suggestion S §
50 @
51 that the CDC surveillance definition identified more patients with HAUTI compared to the 3 &;
«Q
gg HPA; and that clinical coding data grossly underestimates the incidence of HAUTI. Each of %
54 these findings will now be explored in more detail. %
55 =2
56 Q
57 o
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The 1.4% HAUTI point prevalence and 0.9% CAUTI point prevalence for this study
are consistent with previously published reported rates, both nationally'’ and
internationally.”’ Whilst this prevalence may seem low, approximately 20-30% of all HAIs
are UTIs.’'™ Extrapolating our data, we estimate that on any given day, there are
approximately 1120 Australian inpatients with a HAUTI, assuming 80 000 acute hospital
beds in Australia.”® In addition, a proportion of bacteraemias are associated with UTIs and

these have an associated mortality.>*

In the era of increasing antimicrobial resistance,
particularly in Gram negative organisms, patient outcomes have the potential to worsen

demonstrating a growing need for vigilance in infection prevention and HAUTI surveillance.

In this study, documentation relating to catheter insertion and management in all
healthcare facilities in the study was poor. There are two main implications that follow from
this — evidence based practice and health economics. For evidence based practice, the lack of
documentation about who inserted catheter, catheter type and reasons for insertion, would not
inspire confidence in patients about the quality of care provided or compliance with evidence
based practice. For example, our survey evaluated documentation against national and
international practice recommendations such as whether the ongoing need for a catheter is
regularly reviewed.” 2% ° The biggest risk for urinary tract infection is duration of indwelling
urinary catheter.” While it is reasonable to assume that the need for the catheter was regularly
renewed for some patients and simply not documented, it is also probable that review of the
need for catheter was not undertaken for many. Minimising the number of patients with
catheters and the duration of catheterisation could significantly reduce the incidence of UTIs
and HAIs more generally.”> We have identified a potential gap in best practice which lends
itself to future prospective interventional studies targeting improvements in urinary catheter
care. We identified a further issue with poor documentation as less than 10% of urinary
catheter usage was identified by ICD 10 coding. This has potential implications for funding,
depending on the funding model applied.

In this study, the CDC surveillance definition identified more patients with HAUTI
than the HPA definition. The difference in positive predictive value, however, was not
statistically significant. Research assistants responsible for data collection overwhelmingly
reported that the HPA definition was easier to use. Therefore, whilst the CDC definition is
recognised as the gold standard,’” and HPA in our study had a lower capture rate, use of the

HPA definition is still likely to predict 91.7% (Confidence Interval: 64.6-98.5) of infections
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v9)
1 =
2 o
3 diagnosed through use of the CDC definition. Therefore given the much greater ease of use of E
4 . o . -
5 the HPA definition, we recommend the use of the HPA definition in future point prevalence =
? studies. Any potential issue of underestimating the incidence of HAUTI using the HPA E
8 surveillance definition is less important where data are used in a quality improvement o
9 _ _ @
10 framework, as these data can be used to inform and evaluate interventions®® rather than for ;
i)
11 diagnostic purposes or for performance management (i.e., trends overtime being most S ©
12 2 B
13 important). Other authors have commented that prospective UTI surveillance is costly and T 9
14 ) ) =3
15 time consuming to conduct’”™" therefore we explored alternatives to prospective UTI ‘g %’_
@]
13 surveillance by comparing our prevalence data with post discharge coding data. Australian Z E
2 R
18 coding data does not distinguish between HAI cases and non-HAI cases. This is unlike the S g
19 . . . . o : : s 5
20 US coding data which provides a present on admission (POA) indicator code to inpatients a §
S o
g% helping to identify hospital acquired infections.*' In our study ICD coding missed 50% of E ;3
23 HAUTIs. If ICD 10 coding are used to determine the incidence of HAUTI, for reporting 3 o
24 ) . c @
25 purposes our study suggests that such a method will grossly underestimate the number of eme
0w 0n<
g? infections, with implications for funding arrangements. This finding has also been found for gf.;"-g
=
. . =g SN
28 other infections.** g3 o
29 53¢
32 Recommendations for Practice, Policy and Research o=
259
D o
e 3 3.
gé To enable the reduction of HAIs related to the genitourinary tract it is important that 20 g
s . . L : 2= 3
34 all health care facilities have appropriate policies and protocols for insertion of either a o 5%
35 : . - Smz
36 urethral or supra pubic catheter. It is important that these policies and protocols are g@g
37 evidenced based. However, prior to inserting a catheter the question of whether the patient L g
38 z 3
39 requires this procedure should be raised. If the decision is made to insert a catheter then s %
40 . . : : . : : 2 3
41 consideration should be given to the size of catheter to insert, the reason for the insertion and a g
jé duration of time that the catheter will be in place to allow timely removal of the catheter. ga’ 8
3
44 All information relating to the catheter and its care should also be documented in the notes % °
45 . : . . . 5 o
46 (this could be in the form of a sticker to be easily found in the notes) and on the care plan. gj ‘g‘
(4]
47 o °
48 Documentation by medical and nursing staff is important for the day to day infection :gT :
= o
gg prevention and control and to alert staff to ensure timely removal of urinary catheters. If a C:SD_ o
o 2
51 CAUTI is diagnosed then documentation should include: causative organism, what 2
52 @
53 antibiotics have been commenced, and whether the antibiotics are appropriate to treat that §
gg microorganism. Other relevant notes are actions taken, such as removal or replacement of the =
56 catheter. One potential way of improving compliance with clinical guidelines and <§
57 )
©
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documentation at both the insertion and maintenance phases of catheter care, is the use of a

checklist or ‘bundle’ approach.*

To improve health outcomes for patients it is important to continue exploration of
ways to identify and reduce HAUTIs and CAUTIs. We have shown it is feasible to conduct
prevalence studies across 6 health institutions and funding should be sought for a national
point prevalence of UTIs as demonstrated by countries already undertaking this.* Analysing
national point prevalence data will provide a baseline for intervention studies that test care

bundles to reduce HAUTISs and their sequelae.®

Currently, it appears that ICD10 coding is not a reliable way of monitoring prevalence
of HAUTI, at least in some healthcare facilities. Our findings were consistent with other HAI
coding.” This potential under-reporting of infections has implications for policy and
healthcare reimbursement, although in some US jurisdictions, healthcare facilities are
penalised for HAIs rather than being reimbursed.*** We recommend that facilities undertake

audits to compare clinical and coding data periodically.

There are some limitations in our study. The survey was conducted in only six
hospitals within two states and territories limiting the generalisability of the results. However,
there were significant findings enabling recommendations for a future national point
prevalence study to be made. Another limitation of our study is the reliance on clinical
records and not direct diagnosis. This was overcome by using research assistants with some
prior clinical and infection control knowledge, for example registered nurses, for data
collection. The research assistants were adequately trained and the outcome of the training
was evaluated by post training case study assessments.”” Such a process also enhanced inter-
rater reliability. There were no previous HAUTI and CAUTI rates for comparison within the
study sites as they had not collected this type of data before. As earlier stated, the findings
can now be used to make recommendations for conducting point prevalence surveys in a
standardised manner to facilitate comparisons over time within individual health facilities.
The aggregation of data from all participating hospitals for analysis may be a further
limitation. The size and scope of services in these hospitals varies and this in turn presents
variations in risk. Regardless, the process we employed in common in point prevalence
studies.*” Despite the study limitations, this survey has identified some priority areas
including efficacy of documentation practices related to care of urinary catheters which are

key to preventing CAUTIs. There were also no obvious sources of bias.
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ConclusionTo tackle the issue of CAUTIs and other HAIs in Australia, it is imperative to

develop a national surveillance system based on validated methods and definitions which

©CoO~NOUITA,WNPE

have been found to be effective in other developed countries. This study provides a
10 foundation for the development of a national infection control initiative in our rapidly

12 evolving healthcare environment and associated challenges with drug resistance.
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Tables o

Table 1. Patient Demographics E

©

c

Characteristic Private Public Total (%) %

Hospitals Hospitals 2

o

n(%) n(%) N=1109 v &

n=204 n =905 g =

o

Age Category (in years) | <35 21 (10.3) 210(23.2) | 231(20.8) g §
o

35-64 46 (22.5) 292 (32.3) | 338(30.5) 5 %

o -

65-84 82 (40.2) 299 (33.0) | 381 (34.4) 2 5

o N

>85 55 (27.0) 104 (11.5) 159 (14.3) G‘::Z E

Gender Male 79 (38.7) 426 (47.1) | 505 (45.5) 2 §

S o

Female 125 (61.3) | 479 (52.9) | 604 (54.5) s 8

« o

Ward Surgery 69 (33.8) 300 (33.1) | 369 (33.3) 3 o

Specialty — c ©

General Medicine 55 (27.0) 273 (30.2) | 328(29.6) o5

0 <

General 37 (18.1) 100 (11.0) 137 (12.4) i;ﬁ'g

Practice/Rehabilitation/Geriatric %g N

Medicine sS §

Obstetrics/Gynaecology 17 (8.3) 86 (9.5) 103 (9.3) R2=

o

Oncology 17 (8.3) 55(6.1) 72 (6.5) %%E

c —

Paediatrics 7(3.4) 63 (7.0) 70 (6.3) g%g

High Dependency Unit 0(0) 28 (3.1) 28 (2.5) g a =

S0

Other (Pain management) 2 (1.0) 0 (0) 2(0.2) a- =

> 3

DRG* Diseases of the musculoskeletal 41 (20.1) 130 (14.4) 171 (15.4) = o

system and connective tissue 2. E

Factors influencing health status and 5(2.5) 89 (9.8) 94 (8.5) & _g

other contacts with health services ga’ g

3

Diseases of the digestive system 18 (8.8) 63 (7.0) 81 (7.3) é §

Diseases of the circulatory system 8(3.9) 65 (7.2) 73 (6.6) 2 e

® 3

Diseases of the respiratory system 14 (6.9) 47 (5.2) 61 (5.5) % 2

Pregnancy, childbirth and pueperium 11 (5.4) 47 (5.2) 58 (5.2) § §

2«

Diseases of the nervous system 15 (7.4) 39 (4.3) 54 (4.9) 3 9;

Newborns and other neonates 16 (7.8) 27 (3.0) 43 (3.9) E

o

Major procedures where the 16 (7.8) 18 (2.0) 34 (3.1) d

principal diagnosis may be S

associated with any Major S

g
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Diagnostic Category

Diseases of the kidney and urinary 8 (3.9 25 (2.8) 33 (3.0)
tract

Other’ 38(18.6) | 133(14.7) | 171(15.4)
Missing' 14 (6.9) | 222(24.5) | 236(21.3)

11 *DRG = Diagnosis Related Group

12 ¥ = Diseases of the skin, subcutaneous tissue and breast; Injuries, poisoning and toxic effects
13 of drugs; Diseases of the hepatobiliary system and pancreas; Neoplastic Diseases

14 (haematological and solid neoplasms); Infectious and parasitic diseases; Endocrine,

15 nutritional and metabolic diseases and disorders; Discases of the ear, nose, mouth, and throat;
16 Diseases of the female reproductive system; Diseases of the male reproductive system;
Mental diseases and disorders; Diseases of the blood and blood forming organs and
immunological diseases; Diseases of the eye; Burns

20 # = Missing DRG data includes all patients in one public hospital
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Table 2. Microbial Characteristics for non-CAUTI HAUTIs and CAUTIs

Type of Organism Non- ICD10 CAUTI | ICD code | TOTAL
CJ?I::I Y]?;g;l;}() N=10 YES/NO | A _ 15
Gram Enterococcus species 1 no 1 no 2
positive
Staphylococcus 1 yes 2 1 yes 1 no 3
aureus
Gram Escherichia coli 0 NA 2 yes 2
negative Klebsiella species 0 NA 1 no 1
Proteus species 2 no 0 NA 2
Pseudomonas species 1 no 0 NA 1
Fungi Candida species 0 NA 3 1 yes 2 no 3
Organism not listed 0 NA 1 yes 1
NA = Not Applicable
Page 22 of 26
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Table 3. Comparison of CDC and HPA Surveillance definitions

CDC* POSITIVE | CDC NEGATIVE TOTAL

HPA POSITIVE 11 (1.0%) 1(0.1%) 12 (1.1%)

HPA NEGATIVE 3(0.3%) 1094 (98.6) 1097 (98.9%)
TOTAL 14 (1.3%) 1095 (98.7%) 1109 (100.0%)

*NB: For the purposes of calculation, the CDC definition was considered to be gold standard

The percentages represent the number of people identified as having a HAUTI based on a

specific criteria divided by the total number of people surveyed.
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vs]
<
[
S
Table 4. Estimates of the Positive Predictive Value, Sensitivity and Confidence Intervals o)
of the HPA surveillance definition compared to the CDC definition =
o
Result Value (%) Confidence Interval §
n
Sensitivity 78.57 (52.41, 92.43) g
Specificity 99.91 (99.48, 99.98) v &
Fo) =
Positive Predictive Value 91.67 (64.61, 98.51) T g
® 9w
Negative Predictive Value 99.73 (99.2,99.91) % 2
3
Diagnostic Accuracy 99.64 (99.08, 99.86) E =
T 2
= 3
ER
— %
> o
o ©
5 2
5 ©
« o
—h S
- B
goc
n n<
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1

2

2 Table 5. Catheter Information

5

6 Characteristic Private Public Total (%)
; Hospitals Hospitals

9 (%) (%) N=292
. n=:60 n=1232

12 Catheter at any time During this | Yes 60 (29.4) 232 (25.6) 292 (26.3)
13 . .

14 Admission No 144 (70.6) 673 (74.4) | 817 (73.7)
ig Presence of Currently insitu 29 (48.3) 146 (62.9* | 175 (59.9)
17 Catheter Catheter inserted but 31 (51.7) 85(36.7) | 116 (39.7)
18 removed during admission

19

20 Intermittent 0(0) 1(0.4) 1(0.4)
g; Catheter Indwelling 54 (90.0) 205 (88.4) | 259 (88.7)
23 Location Suprapubic 4 (6.6) 10 (4.3) 14 (4.8)
24

25 Intermittent 0(0) 2 (0.9 2(0.7)
26 Both indwelling and 1(1.7) 0 (0) 1(0.3)
g suprapubic

29 Not documented 1(1.7) 15 (6.4) 16 (5.5)
30

31 Catheter Type | Silver alloy 0(0) 1(0.4) 1(0.3)
gé Silicone 7(11.7) 55 (23.7) 62 (21.2)
34 Antimicrobial 0(0) 0(0) 0(0)
> Folcy 0(0) 19 (82) 19 (6.5)
g; Latex 0 (0) 2(0.9) 2(0.7)
39 Other 0(0) 11 (7.8) 11 (3.8)
j‘; Not documented 53 (88.3) 144 (62.1) | 197 (67.5)
42 Catheter Size | 6 0 (0) 1(0.4) 1(0.3)
43

n (French Grade) |75 00) 1(04) 1(03)
jg 12 16 (26.7) 16 (6.9) 32(11.0)
47 14 10 (16.7) 54 (23.3) 64 (22.0)
48

49 16 8 (13.3) 19 (8.2) 27 (9.2)
22 18 0 (0) 3(1.3) 3(1.0)
52 20 2(3.3) 2(0.9) 4(1.4)
> % 0(0) 1(0.4) 1(03)
55 24 1(1.7) 0 (0) 1(0.3)
56

57

58 Page 25 of 26
59

60

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

'saiIfojouyoal Jejiwis pue ‘Buiurey |v ‘Buiuiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

* (s3gv) Jnauadns juswaublasug
| @p anbiydesbollqig soushy 1e Gzoz ‘2 sunr uo /wod fwg uadolway/:dny woly papeojumod 10z AINC 62 U0 660500-¥TOZ-uadolwag/9eTT 0T Se paystignd 1s.iy :usdo NG


http://bmjopen.bmj.com/

CoOoO~NOUTA,WNPE

BMJ Open
Not documented 24 (40.0) 135 (58.2) 159 (54.5)
Inserted by Nurse 5(8.3) 46 (19.8) 51 (17.5)
Doctor 13 (21.7) 18 (7.8) 31 (10.6)
Other (student) 1(1.7) 1(0.4) 2(0.7)
Not documented 41 (68.3) 167 (72.0) 208 (71.2)
Reason for Yes 36 (60.0) 77 (33.2) 113 (38.7)
IS‘t‘:‘t"::li"“ No 24 (40.0) 155 (66.8) | 179 (61.3)
Cleaning Chlorhexidine 0(0) 1(0.4) 1(0.3)
Solution Unknown 60 (100) 231(99.6) | 291 (99.7)
Ongoing Need |0 34 (56.7) 157 (67.7) 191 (65.4)
ﬁ’ervfe‘::'e‘flter 1 10 (16.7) 35(15.1) | 45(15.4)
(days) 2-3 5(8.3) 24 (10.3) 29 (9.9)
4-5 1(1.7) 3(1.3) 4(1.4)
>5 0 (0) 3(1.3) 3 (1.0)
Not documented 10 (16.7) 10 (4.3) 20 (6.8)
*It is unknown if catheter still insitu for 3 of these participants at time of survey.
b patient had both indwelling and suprapubic catheters of 2 different sizes.
Page 26 of 26

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 26 of 33

'saIfojouyoal Jejiwis pue ‘Buiurey |v ‘Buluiw elep pue 1Xa1 01 pale|al sasn 1o Buipnjoul ‘1ybliAdoo Aq paloalold

* (s3gv) Jnauadns juswaublasug
| @p anbiydesbollqig soushy re Gzoz ‘2 sunr uo /wod fwg uadolway/:dny woly papeojumod 10z AINC 62 U0 660S00-¥TOZ-uadolwag/9ETT 0T Se paystignd 1s.iy :uado NG


http://bmjopen.bmj.com/

Page 27 of 33

©CoO~NOUTA,WNPE

BMJ Open

Health Protection Agency and Centers for Disease Control and Prevention definitions for Urinary
Tract Infection

HPA definitions

Healthcare associated if onset:
¢ Day 3 of admission onwards (>48 hours) or
e Day 1 or Day 2 AND patient discharged from hospital in preceding 48 hours
¢ Day 1orday 2 AND patient has relevant device inserted on this admission prior to onset

CAUTI
If indwelling catheter insitu at time of infection onset or removed in previous >48 prior to
symptom onset

Microbiologically confirmed symptomatic UTI

e Patient has at least one of the following signs of symptoms with no other recognized
cause: fever (>38°C), urgency, frequency, dysuria, or suprapubic tenderness

and

e Patient has a positive urine culture, that is, > 10> microorganisms per ml of urine with no
more than 2 species of microorganisms.

Not microbiologically confirmed symptomatic UTI

e Patient has at least two of the following with no other recognized cause: fever (>38°C),
urgency, frequency, dysuria, or suprapubic tenderness

and
at least one of the following:

e Positive dipstick for leukocyte esterase and/or nitrate

e Pyuria urine specimen with 210 WBC/ml or > 3 WBC/high-power field of unspun urine

¢ Organisms seen on Gram stain of unspun urine

e At least two urine cultures with repeated isolation of the same uropathogen
(gram-negative bacteria or S. saprophyticus) with > 10% colonies/ml urine in
nonvoided specimens

<10® colonies/ml of a single uropathogen (gram-negative bacteria or S. saprophyticus) in
A patient being treated with effective antimicrobial agent for a urinary infection

e Physician diagnosis of a urinary tract infection

o Physician institutes appropriate therapy for a urinary infection

*NOTE: bloodstream infections secondary to asymptomatic bacteriuria are not included

Source: Health Protection Agency. Fourth National Point Prevalence Survey on Healthcare Associated Infections and

First National Point Prevalence Survey on Antimicrobial Use and Quality Indicators in England 2011.
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CDC definitions

Healthcare associated if onset:
o after the 3rd hospital day (day of hospital admission is day 1) (>48 hours)

CAUTI

¢ Indwelling urinary catheter was in place for >2 calendar days when all elements of the
UTI infection criterion were first present together, with day of device placement being
Day 1 and

¢ anindwelling urinary catheter was in place on the date of event or the day before.

Symptomatic urinary tract infection — Had indwelling catheter

Patient had an indwelling urinary catheter at the time of specimen
collection or onset of signs or symptoms

At least | of the following with no other recogmized cause:
o fever (=38°C)

7 suprapubic tenderness

7 costovertebral angle pain or tenderness

Signs and
Sym ptoms

At least | of the following findings:

o posttive dipstick for lenkocyte esterase and/or minte

o pyunia (unne specimen with =10 WBC/mm® of unspun unne or =3 WBC/ugh power
fiald of spun wine)

O microorganisms seen on Gram stain of unspun wine

:

Laboratory Evidence

A posifive wrine culture of =10° A positive wine culture of 10 and <10°
CFU/ml with no more than 2 species of CFU/ml with no more than 2 species of
b iy IMICTOOIZAmSmS

l l

Symptomatic UTI Symptomatic UTI
CAUTI CAUTI

Source: Centres for Disease Control and Prevention. NHSN Patient Safety Component Manual 2012.
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CDC definitions

Symptomatic urinary tract infection — No indwelling catheter

Patient did not have an indwelling urinary catheter at the time of, or within
48 hours prior to, specimen collection or onset of signs or symptoms

Signs and
Symptoms

power fleld of spun unne)

Y
A positive wine culture of =10
CFUml with no more than 2 species of

v

Symptomatic UTI

Laboratory Evidence

No CAUTI

Atleast ] of the following with no other recormzed canse:
o fever (>38°C) in a patient that 1z <65 vears of age

O Wgency o suprapubic tenderness
o frequency o costovertebral angle pam or tenderness
o dysuna

At least 1 of the following findings:

o positive dipstick for leukocyte esterase and'or mirite
o pyuria (urine specimen with =10 WBC/mm' of unspun urine or =3 WBC high

O microorganisms seen on Gram stam of wnspun unne

|

A positive urine culture of =10° and
<10° CFUlml with no more than 2

species of microorgamisms

2

Symptomatic UTI

No CAUTI

Source: Centres for Disease Control and Prevention. NHSN Patient Safety Component Manual 2012.
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CDC definitions

Symptomatic urinary tract infection — <1 year - with or without indwelling catheter

Patient <1 year of age (with* or without an indwelling urinary catheter)

- At least 1 of the following with no other recognized cause:
EE o fever (=38°C core) 0 dysuria

z B o hypothermia (<36°C core) 0 lethargy

= £ [ apnea 0 vomiting

GRS o1 bradycardia

At least 1 of the following findings:

0 positive dipstick for lenkocyte esterase and/or nitrite

[ pyuria (urine specimen with =10 WBC/mm® of unspun urine or =3 WBC/high
power field of spun urine)

0 microorganisms seen on Gram stain of unspun urine

’ l

Laboratory Evidence

A positive urine culture of =10° A positive urine culture of =107 and

CFU/ml with no more than 2 species of =10 CFU/ml with no more than ?

Mmicroorganisms species of microorganisms
Symptomatic UTI Symptomatic UTI

\” v

‘Was an indwelling urinary catheter m place within the 48 hours prior to specimen
collection or onset of signs or sympfoms?

2 v

Yes No
L v
CAUTI Symptomatic UTI

*The indwelling urinary catheter was in place within 48 hours prior to specimen
collection or onset of signs or symptoms.

Source: Centres for Disease Control and Prevention. NHSN Patient Safety Component Manual 2012.
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Asymptomatic bacteremic urinary tract infection — <1 year - with or without indwelling

catheter

BMJ Open

CDC definitions

Signs and Symptoms

Culture Evidence

Patient with* or without an indwelling urinary catheter

v )

Patient of any age Patient of any age

[} NONE of the following: L}l NONE of the foilowing:
— fever (=38°C) — fever (=38°C)
— urgency — hypothermia (=36°C core)
— frequency — apnea
— dysuria — bradycardia
— suprapubic pain — lethargy
— costovertebral angle pain or — vomiting

tenderness — dysuria

! !

A positive urine culture of =10° CFU/ml with no
more than 2 species of microorganisms™**

2

A positive blood culture with at least 1 matching
uropathogen microorganism®* to the urine

culture
¥

Asymptomatic Bacteremic Urinary Tract Infection (ABUTI)

v V

Was an indwelling urinary catheter in place within the 48 hours prior to specimen

v L

Yes No
L 1
CAUTI Asymptomatic

bacteremic UTI

*The indwelling urinary catheter was in place within 48 hours prior to specimen collection s.

**Uropathogen microorganisms are: Gram-negative bacilli. Staphylococcus spp.. yeasts. beta-hemolytic
Streptococcus spp.. Enterococcus spp., G. vaginalis, Aerococcus urinae, Corynebacterium (urease
positive)'.

"Report Conynebacterium (urease positive) as either Corynebacterium species unspecified (COS) or as C.

urealyticum (CORUR) if so speciated.
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STROBE Statement—checklist of items that should be included in reports of observational studies

Item
No Recommendation

Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the
abstractv’
(b) Provide in the abstract an informative and balanced summary of what was done
and what was foundv’

Introduction

Background/rationale 2 Explain the scientific background and rationale for the investigation being
reportedv’

Objectives 3 State specific objectives, including any prespecified hypothesesv’

Methods

Study design 4 Present key elements of study design early in the paperv’

Setting Describe the setting, locations, and relevant dates, including periods of recruitment,
exposure, follow-up, and data collectionv’

Participants 6 (a) Cohort study—Give the eligibility criteria, and the sources and methods of
selection of participants. Describe methods of follow-up
Case-control study—Give the eligibility criteria, and the sources and methods of
case ascertainment and control selection. Give the rationale for the choice of cases
and controls
Cross-sectional study—Give the eligibility criteria, and the sources and methods of
selection of participantsv’
(b) Cohort study—For matched studies, give matching criteria and number of
exposed and unexposed
Case-control study—For matched studies, give matching criteria and the number of
controls per case

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect
modifiers. Give diagnostic criteria, if applicablev’

Data sources/ 8* For each variable of interest, give sources of data and details of methods of

measurement assessment (measurement). Describe comparability of assessment methods if there
is more than one groupv’

Bias 9 Describe any efforts to address potential sources of biasv’

Study size 10 Explain how the study size was arrived at

Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable,
describe which groupings were chosen and whyv’

Statistical methods 12 (a) Describe all statistical methods, including those used to control for

Continued on next page

confoundingv’

(b) Describe any methods used to examine subgroups and interactionsv’

(c) Explain how missing data were addressedv’

(d) Cohort study—If applicable, explain how loss to follow-up was addressed
Case-control study—If applicable, explain how matching of cases and controls was
addressed

Cross-sectional study—TIf applicable, describe analytical methods taking account of
sampling strategy Not Applicable

(e) Describe any sensitivity analysesv’
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Participants 13*

(a) Report numbers of individuals at each stage of study—eg numbers potentially eligible,
examined for eligibility, confirmed eligible, included in the study, completing follow-up, and
analysed

(b) Give reasons for non-participation at each stage

(c) Consider use of a flow diagram

Descriptive 14*
data

(a) Give characteristics of study participants (eg demographic, clinical, social) and information
on exposures and potential confoundersv’

(b) Indicate number of participants with missing data for each variable of interestv’

(¢) Cohort study—Summarise follow-up time (eg, average and total amount)

Outcome data 15%*

Cohort study—Report numbers of outcome events or summary measures over time

Case-control study—Report numbers in each exposure category, or summary measures of

exposure

Cross-sectional study—Report numbers of outcome events or summary measuresv’

Main results 16

(@) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their
precision (eg, 95% confidence interval). Make clear which confounders were adjusted for and
why they were included

(b) Report category boundaries when continuous variables were categorizedv’

(¢) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful

time period Not Applicable

Other analyses 17

Report other analyses done—eg analyses of subgroups and interactions, and sensitivity

analysesv’

Discussion

Key results 18  Summarise key results with reference to study objectivesv’

Limitations 19  Discuss limitations of the study, taking into account sources of potential bias or imprecision.
Discuss both direction and magnitude of any potential biasv’

Interpretation 20  Give a cautious overall interpretation of results considering objectives, limitations, multiplicity

of analyses, results from similar studies, and other relevant evidencev’

Generalisability 21

Discuss the generalisability (external validity) of the study resultsv’

Other information

Funding 22

Give the source of funding and the role of the funders for the present study and, if applicable,
for the original study on which the present article is basedv’

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and

unexposed groups in cohort and cross-sectional studies.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and

published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely

available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is

available at www.strobe-statement.org.
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Abstract

Objectives: Urinary tract infections account for over 30% of healthcare associated infections.
The aim of this study was to determine healthcare associated urinary tract infection (HAUTI)
and catheter associated urinary tract infection (CAUTI) point prevalence in six Australian
hospitals to inform a national point prevalence process and compare two internationally
accepted HAUTI definitions. We also described the level and comprehensiveness of clinical
record documentation, microbiology laboratory and coding data at identifying HAUTIs and

CAUTIs.

Setting: Data were collected from three public and three private Australian hospitals over the

first six months of 2013.

Participants: A total of 1109 patients were surveyed. Records of patients of all ages,
hospitalised on the day of the point prevalence at the study sites were eligible for inclusion.
Outpatients, patients in adult mental health units, patients categorised as maintenance care
type (i.e. patients waiting to be transferred to a long term care facility) and those in the

emergency department during the duration of the survey were excluded.

Outcome measures: The primary outcome measures were the HAUTI and CAUTI point

prevalence.

Results: Overall HAUTI and CAUTI prevalence was 1.4% (15/1109) and 0.9% (10/1109)
respectively. Staphylococcus aureus and Candida species were the most common pathogens.
One quarter (26.3%) of patients had a urinary catheter and fewer than half had appropriate
documentation. Eight of the 15 patients ascertained to have a HAUTI based on clinical
records (six being CAUTI) were coded by the medical records department with an ICD-10
code for UTI diagnosis. The Health protection Agency Surveillance definition had a positive
predictive value of 91.67% (confidence interval 64.61-98.51) compared against the Centers

for Disease Control and Prevention definition.

Conclusions: These study results provide a foundation for a national Australian point
prevalence study and inform the development and implementation of targeted HAI

surveillance more broadly.
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Strengths and limitations of this study

e This is the first study to compare two internationally accepted definitions in categorising
patients with CAUTIs, namely the Health Protection Agency and Centers for Disease

Control and Prevention definitions.

©CoO~NOUITA,WNPE

11 e This study demonstrates the feasibility of conducting point prevalence surveys of
HAUTIs in a standardised manner to facilitate comparisons over time within individual

14 health facilities.

e A limitation of this study is that the survey was conducted in only six hospitals within
18 two states and territories limiting the generalisability of the results. However, there were
20 significant findings enabling recommendations for a future national point prevalence

study to be made.
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Background/Rationale

Healthcare associated infections (HAIs) have considerable medical consequences and
pose a significant problem for patient safety.1 A recent systematic review and meta-analysis
of 220 international articles indicated that the prevalence and incidence of HAIs is 10% and
7% per 100 patients, 1respectively.2 Further, the prevalence of infected patients is 11% per 100
patients.2 Fifty percent of the reviewed prevalence studies stated magnitudes of infected
patients higher than 10% per 100 pa‘[ients.2 The Centers for Disease Control and Prevention
estimates that 1.7 million people develop HAIs and 100,000 people die of HAI related
complications each year in the United States.” The first European Union (EU)-wide point
prevalence survey (PPS) of healthcare-associated infections and antimicrobial use in hospitals
conducted in 2011-2012, estimated that on any given day, about 80 000 patients have at least
one HAL i.e. one in 18 patients in a European hospital has an HAL* The studies support the
view that HAIs are the most common complication of hospitalisation. This concept is not
new, as demonstrated in a landmark paper “To Err is Human: Building a Safer Health
System” published in 1999 by the Institute of Medicine (IOM).” However, these infections are
a potentially preventable adverse event rather than an unpredictable complication and it is
possible to significantly reduce the rate of HAIs through effective infection prevention and

control.®

HAIs could be prevented by sustained, multifaceted infection prevention and control
programmes, including the Hawthorne effect of surveillance.* Although prospective active
surveillance is considered to be the gold standard for surveillance, prevalence surveys are
quite useful as they can provide baseline information about the occurrence and distribution of
HAI, are generally easy to conduct, relatively inexpensive and not too time—consuming.7’8
National surveillance of HAI has been introduced in North America and in many European

countries and national prevalence surveys of HAI are also increasingly common.®

Urinary tract infections account for more than 30% of HAIs reported by acute care
hospitals.9 Virtually all healthcare-associated urinary tract infections (HAUTIs) are caused by
instrumentation of the urinary tract with 80% traced to the use of indwelling urinary
catheters.'” The use of urethral catheters is very common with 15% to 25% of hospitalised
patients receiving a short-term indwelling urinary catheter hence high HAUTI rates are not
surprising.“’14 Calculation of how many CAUTIs may be preventable varies considerably

with estimates from unpublished data ranging from 17% to 69%." Given recommended
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2 )
3 infection control measures, up to 380,000 infections and 9000 deaths related to CAUTIs per E
g year could be prevented in the United States." g
? Unlike other countries, Australia has not recently conducted a national point é
g prevalence study on HAIs. The last Australian national prevalence survey for nosocomial and é
10 community-acquired infections was conducted in 1984,'® with authors reporting a prevalence v i3
g of 6.3% for HAIs with urinary tract infections contributing to 22% of infections.'® The most % g
ﬁ recent study to report the incidence of UTIs in Australia was conducted in two hospitals, with g §
ig authors reporting an incidence of 1.66%." E é'
T o

g To date, in Australia there is no specific national strategy and surveillance system in :; %
19 place to address HAUTIs and CAUTIs."™" Several Australian States undertake surveillance ; &
3(1) activities for healthcare associated infections including the Victorian Hospital Acquired § %
5:2% Surveillance Programme (VICNISS)); South Australian Infection Control Service (SANIT); ‘§ §
24 the Centre for Healthcare Related Infection Surveillance and Prevention (CHRISP) in é m;
gg Queensland;lg’ % the Tasmanian Infection Prevention and Control Unit (TIPCU) and the %g_g
% Hospital Infection Surveillance program in Western Australia (HISWA). These surveillance §§ ~
29 programmes differ considerably, with variability in infections surveyed and level of 535
32 participation by hospitals with no mandatory participation required for hospitals within these %;‘gj ;;
gé states except New South Wales.”! At present, there is no national or State level surveillance gé%
34 for HAUTISs in Australia hospitals. §$§
35 2mz
36 To provide the foundation for a national point prevalence study and for a future EQE
g; prospective interventional study, we conducted a preliminary study in 6 Australian hospitals. > §
Zg The aims and objectives of this study were to (1) establish the point prevalence of healthcare g: ?Z
41 associated urinary tract infections (HAUTI) and catheter associated urinary tract infections @ _%
jé (CAUTI), (2) describe level and comprehensiveness of documentation related to care of % é
jg urinary catheters, (3) compare two internationally accepted definitions in categorising ?—): g
46 patients with CAUTIs, namely the Health Protection Agency (HPA)* and Centers for é %
j,; Disease Control and Prevention (CDC)23 definitions and (4) compare the sensitivity of :gT :
gg microbiology laboratory data, coding data and clinical record documentation at identifying % g
51 cases of HAUTIs and CAUTISs. It is expected that the findings from this study will provide 7 é
gg policy makers and healthcare providers in Australia with HAUTI data to inform the %
gg development and implementation of targeted surveillance and high-impact HAUTI g
g? prevention programs, as well as testing a process for point prevalence of HAUTI. %
58 Page 5 of 26 %
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Methods
Study Design. Cross sectional study

Ethics Approval. Approval for the study was obtained from four health service

human research ethics committees and one university committee.

Setting and Data Sources/Measurement. Three publicly funded and three private
hospitals in two Australian jurisdictions participated in the point prevalence survey. Two of
the three publicly funded hospitals had greater than 400 beds each and similar case mix
which included ICU, 24 hour emergency department, Haematology/Oncology units, dialysis
units, Paediatrics/Women and Children, Elective and Emergency surgery. The third public
hospital had fewer than 400 beds and no paediatric or dialysis services. One private hospital

was a rehabilitation hospital and the other two provided acute medical and surgical services.

The survey was conducted over the first six months of 2013 in two phases. The first
phase involved two public and two private hospitals and the data were collected concurrently
over a single day at these sites. The second phase of the study was conducted in the
remaining private and public hospital after additional funding had been obtained. Similar to

Phase 1, patient records were concurrently surveyed at both sites.

For each hospital, the survey was conducted using a standardised paper-based
questionnaire developed by the researchers from the CAUTI toolkit resources of the CDC 2
On the day of the point prevalence study, demographic and clinical data were obtained from
patients’ notes and laboratory records. Data collected included age, sex, ward speciality,
presence of urinary catheter and documentation of insertion, and causative organism where
appropriate of all eligible patients. For each patient who had a catheter inserted,
documentation was reviewed to determine whether the need for the catheter was assessed
daily, consistent with best practice recommendations.” 2 A separate protocol paper provides

more details of the study methods.”’

The DRG (Diagnosis-related group) and ICD10 (International classification of
diseases Tenth revision) coding data were retrieved by the medical records departments
approximately two months after completion of the point prevalence survey. Data from the
standardised paper based questionnaires were subsequently entered into a purpose designed

Excel ™ database and exported into a statistical software package for analysis.
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v9)
1 =
: 9
3 Participants. Records of patients of all ages, hospitalised on the day of the point o
4 =
5 prevalence at the study sites, were eligible for inclusion, with some exceptions. Outpatients, =
? patients in adult mental health units, patients categorised as maintenance care type (i.e. E
8 patients waiting to be transferred to a long term care facility) and those in the emergency o
9 (1]
10 department during the duration of the survey were excluded. ;
11 a'? e
12 Bias. Inter-rater reliability was enhanced by development and use of a standardised T n
o 9w
ﬁ training program, with mastery being formally assessed prior to data collection, to reduce the % 2
- . . . . . < 3
15 possibility of information bias.”’ The data were collected by trained research assistants who = é'
16 T @
17 were all registered or enrolled nurses. Before the survey dates, all research assistants were = i;
«Q
o
ig provided with a training package and underwent 2 hours of mandatory face-to-face training % IS
> o
20 and assessment to assist them in collecting point prevalence data and to enhance inter-rater 2 §
21 2 ©
22 reliability in the application of HAUTI and CAUTI definitions and other survey procedures. 3 g
gi The training package and program were developed using the Health Protection Scotland E DS
ome
25 Education and Training Events resources.*® 2o
Pa o
27 Study Size. All hospitalised persons in the participating organisation who met 235
28 23 g
29 eligibility criteria on a given day were included in the study. ] 3 2
30 Tw3
X cAx
31 Variables. The main outcome measure was HAUTIs with CAUTI being specifically gg §
32 o =@
33 identified within this outcome. Healthcare associated infection status was defined as %E 2
-~ 0
gg hospitalisation greater than 48 hours. Healthcare associated urinary tract infections and géﬁi
—m=
36 CAUTIs were ascertained by using two sets of criteria, those established by the HPA / EQ'E
37 e 5
38 European Centre for Disease Prevention and Control** and by the CDC > These definitions = 3
— o
Zg are complex therefore flow diagrams (available as online supplementary material) were 2 E
2
4l provided to research assistants’ to assist them with case definitions.”’ @ _%
42 G
o
ji All patients were ascribed one or more diagnosis related codes on discharge from ; 3
3 o
45 hospital. These codes are known as the Australian Refined DRGs. This classification system 5 o
46 : : Lo - : = 5
47 enables a hospital’s case mix to be described in a clinically meaningful way, enables 2 3
z
48 subsequent use to identify resources required by the hospital, and forms the basis for funding S N
49 S n
50 in some Australian States and Territories.”” Our study collected ICD-10 codes for infection D &U:
51 . . . . . '
52 and ICD-10 CM for procedures™ to identify those relevant to urinary tract infections and %
=]
gi catheterisation. o
v9)
(e}
gg Statistical Methods. Data analysis was performed using IBM Statistics SPSS version 5
«
57 20. Descriptive analysis such as counts and percentages for categorical data and measures of é
58 Page 7 of 26 g
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central tendency and dispersion for continuous data was performed. The HAUTI and CAUTI
point prevalence were calculated using the total patient population surveyed as the
denominator. The sensitivity and positive predictive values of CDC and HPA surveillance
definitions for HAUTI and CAUTI were compared. Cross tabulation and measures of
association were applied using Chi-square tests and Fishers Exact test where appropriate to
explore differences between public and private hospitals and factors significantly associated

with HAUTI and CAUTL

Results

A total of six hospitals were surveyed over a six month period and all data have been
aggregated. Sub-group analysis is limited to public and private hospital status to prevent

potential identification of individual participating institutions.

Participants. A total of 1109 patients were surveyed on the designated days. Of
these, 505 (45.5%) were male and 604 (54.5%) were female. The median age was 64 years
(interquartile range, 42-79 years). Table 1 shows the results stratified by hospital type with
905 patients surveyed from the three public hospitals and 204 from the three private
hospitals. The case mix of patients based on the DRG data varied across public and private
hospitals with the majority of patients managed for diseases of the musculoskeletal system
and connective tissue. This was followed by diseases of the digestive system for the private
hospitals and patients assigned codes based on factors influencing health status and other
contacts with health services for the public hospitals such as patients attending follow-up

visits and organ donors (Table 1).
INSERT TABLE 1

Prevalence of UTIL. The overall prevalence of HAUTI was 1.4% (15/1109) and the
prevalence of CAUTIs was 0.9 % (10). Staphylococcus aureus (20%) and Candida species
(20%) were the most common pathogens identified among the patients with HAUTIs. Table 2
presents the microbial characteristics of all infections. Of the 1109 patients who were
included in the survey, 1.1% met the CDC surveillance criteria for symptomatic UTI and
0.2% met the CDC criteria for asymptomatic UTIL. 1.0% of the patients met the
microbiological HPA criteria and 0.2% the non-microbiological HPA criteria. There was one

patient who had both Microbiological and Non-Microbiological HPA confirmation of UTI.
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v9)
! :
2 )
3 Tables 3 and 4 provide the comparison of surveillance definitions, the positive E
4 =
5 predictive value and sensitivity with the HPA definition classified as the “test” and the CDC =
? definition as the “gold standard”. E
g
o INSERT TABLES 2, 3 & 4 z
o
10 &
11 Pattern of Catheter Usage. One quarter (26.3%) of all surveyed patients had a a'? o
2 o
ig urinary catheter in place during the audit admission with the majority being indwelling 8 E
o (<
14 catheters (88.7%). Less than half of patients surveyed had appropriate documentation, such as ; g
15 =
16 designation of person inserting catheter (28.8%) and reason for insertion (38.7%) (Table 5). § -;D
<
g For patients with a catheter who had the reason for insertion stated, the majority of catheters = ?B
Z B
19 were inserted for peri-operative use for selective surgical procedures (38.9%), acute urinary = &
20 a o
21 retention (24.8%), and urinary output monitoring in critically ill patients (22.1%). g %
22 3 o
23 Of the 292 patients who had a catheter in during the audit only 7 (2.4%) patients were = I%
- ©
;g assigned ICD-10 codes by the medical records department as having a urinary catheter with g (r%n E
26 two (0.7%) coded as having a “bladder catheter” during their admission. e
27 R
28 INSERT TABLE 5 835
29 °22
32 ICD-10 Codes. Eighty-six (7.8%) patients were coded by the medical records %g%
S
32 department as having a UTIL. This coding did not take into account whether they were a };'§
33 s -
34 healthcare associated or not. Eight of the 15 patients who were ascertained to have a HAUTI %3‘;%
3®
gg based on the CDC and HPA criteria (with six of these being CAUTI) were also coded by the 5 mg
Ehlie
37 medical records department with an ICD-10 code for UTI diagnosis. i ' §
38 = 2
39 S o
40 %Z 5
41 . . @ 3
42 Discussion > 78
o
ji There were four main findings from this study: the point prevalence of HAUTI was % g
jg comparable to other studies; identification of poor standards of documentation; a suggestion ) ;.
47 that the CDC surveillance definition identified more patients with HAUTI compared to the § i
3 -
jg HPA; and that clinical coding data grossly underestimates the incidence of HAUTI. Each of S §
Q  u
22 these findings will now be explored in more detail. 3 =
’ >
«Q
gg The 1.4% HAUTI point prevalence and 0.9% CAUTI point prevalence for this study %
54 are consistent with previously published reported rates, both nationally17 and ;q
55 =
56 internationally.31 Whilst this prevalence may seem low, approximately 20-30% of all HAIs S
57 g
58 Page 9 of 26 g
59 o
60 o
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are UTIs.*'™? Extrapolating our data, we estimate that on any given day, there are
approximately 1120 Australian inpatients with a HAUTI, assuming 80 000 acute hospital
beds in Australia.”> In addition, a proportion of bacteraemias are associated with UTIs and
these have an associated mortality.34'36 In the era of increasing antimicrobial resistance,
particularly in Gram negative organisms, patient outcomes have the potential to worsen

demonstrating a growing need for vigilance in infection prevention and HAUTI surveillance.

In this study, documentation relating to catheter insertion and management in all
healthcare facilities in the study was poor. There are two main implications that follow from
this — evidence based practice and health economics. For evidence based practice, the lack of
documentation about who inserted catheter, catheter type and reasons for insertion, would not
inspire confidence in patients about the quality of care provided or compliance with evidence
based practice. For example, our survey evaluated documentation against national and
international practice recommendations such as whether the ongoing need for a catheter is
regularly reviewed.”>%? The biggest risk for urinary tract infection is duration of indwelling
urinary catheter.” While it is reasonable to assume that the need for the catheter was regularly
renewed for some patients and simply not documented, it is also probable that review of the
need for catheter was not undertaken for many. Minimising the number of patients with
catheters and the duration of catheterisation could significantly reduce the incidence of UTIs
and HAIs more generally.25 We have identified a potential gap in best practice which lends
itself to future prospective interventional studies targeting improvements in urinary catheter
care. We identified a further issue with poor documentation as less than 10% of urinary
catheter usage was identified by ICD 10 coding. This has potential implications for funding,

depending on the funding model applied.

In this study, the CDC surveillance definition identified more patients with HAUTI
than the HPA definition. The difference in positive predictive value, however, was not
statistically significant. Research assistants responsible for data collection overwhelmingly
reported that the HPA definition was easier to use. Therefore, whilst the CDC definition is
recognised as the gold standard,”” and HPA in our study had a lower capture rate, use of the
HPA definition is still likely to predict 91.7% (Confidence Interval: 64.6-98.5) of infections
diagnosed through use of the CDC definition. Therefore given the much greater ease of use of
the HPA definition, we recommend the use of the HPA definition in future point prevalence

studies. Any potential issue of underestimating the incidence of HAUTI using the HPA
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v9)

1 =

2 9

3 surveillance definition is less important where data are used in a quality improvement o

4 -

5 framework, as these data can be used to inform and evaluate interventions>® rather than for =

? diagnostic purposes or for performance management (i.e., trends overtime being most E

8 important). Other authors have commented that prospective UTI surveillance is costly and o

9 : . - . : g

10 time consuming to conduct”™ therefore we explored alternatives to prospective UTI ;
i)

E surveillance by comparing our prevalence data with post discharge coding data. Australian = S

(=Y

Q

13 coding data does not distinguish between HAI cases and non-HAI cases. This is unlike the 2 B

14 . . . . L : . o S

15 US coding data which provides a present on admission (POA) indicator code to inpatients = %’_

. . . . . . . . . S T

16 helping to identify hospital acquired infections.*' In our study ICD coding missed 50% of 2 0

17 = Ii

18 HAUTIs. If ICD 10 coding are used to determine the incidence of HAUTI, for reporting T R

19 -k

20 purposes our study suggests that such a method will grossly underestimate the number of a §

S o

g; infections, with implications for funding arrangements. This finding has also been found for s 8

« o

23 other infections.** S ~

24 Zme

25 @3S

20 "<

Do o

% Recommendations for Practice, Policy and Research = § ~
o

oY

. o o S

ég To enable the reduction of HAIs related to the genitourinary tract it is important that ;ig

- . v, . . . =Eo

31 all health care facilities have appropriate policies and protocols for insertion of either a %8 2

32 o =@

33 urethral or supra pubic catheter. It is important that these policies and protocols are %E 2

-~ 0

gg evidenced based. However, prior to inserting a catheter the question of whether the patient g 53

—m=

36 requires this procedure should be raised. If the decision is made to insert a catheter then EQ'E

37 e 5

38 consideration should be given to the size of catheter to insert, the reason for the insertion and > 3

— o

Zg duration of time that the catheter will be in place to allow timely removal of the catheter. All 2 E

: . . . . . 5 o

4l information relating to the catheter and its care should also be documented in the notes (this e 3

42 2 5

43 could be in the form of a sticker to be easily found in the notes) and on the care plan. a S
(%]

44 5 o

45 Documentation by medical and nursing staff is important for the day to day infection 5 o

46 : : : = 5

47 prevention and control and to alert staff to ensure timely removal of urinary catheters. If a 2 3

z

jg CAUTI is diagnosed then documentation should include: causative organism, what é N

N

50 antibiotics have been commenced, and whether the antibiotics are appropriate to treat that D &U:

51 . . . o>

52 microorganism. Other relevant notes are actions taken, such as removal or replacement of the @

]

gi catheter. One potential way of improving compliance with clinical guidelines and 3

v9)

55 documentation at both the insertion and maintenance phases of catheter care, is the use of a =2

56 . o

57 checklist or ‘bundle’ approach.43 %

©
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To improve health outcomes for patients it is important to continue exploration of
ways to identify and reduce HAUTIs and CAUTIs. We have shown it is feasible to conduct
prevalence studies across 6 health institutions and funding should be sought for a national
point prevalence of UTIs as demonstrated by countries already undertaking this.* Analysing
national point prevalence data will provide a baseline for intervention studies that test care

bundles to reduce HAUTTSs and their sequelae.*’

Currently, it appears that ICD10 coding is not a reliable way of monitoring prevalence
of HAUTI, at least in some healthcare facilities. Our findings were consistent with other HAI
coding.* This potential under-reporting of infections has implications for policy and
healthcare reimbursement, although in some US jurisdictions, healthcare facilities are
penalised for HAISs rather than being reimbursed.*** We recommend that facilities undertake

audits to compare clinical and coding data periodically.

There are some limitations in our study. The survey was conducted in only six
hospitals within two states and territories limiting the generalisability of the results. However,
there were significant findings enabling recommendations for a future national point
prevalence study to be made. Another limitation of our study is the reliance on clinical
records and not direct diagnosis. This was overcome by using research assistants with some
prior clinical and infection control knowledge, for example registered nurses, for data
collection. The research assistants were adequately trained and the outcome of the training
was evaluated by post training case study assessments.”” Such a process also enhanced inter-
rater reliability. There were no previous HAUTI and CAUTI rates for comparison within the
study sites as they had not collected this type of data before. As earlier stated, the findings
can now be used to make recommendations for conducting point prevalence surveys in a
standardised manner to facilitate comparisons over time within individual health facilities.
The aggregation of data from all participating hospitals for analysis may be a further
limitation. The size and scope of services in these hospitals varies and this in turn presents
variations in risk. Regardless, the process we employed is common in point prevalence
studies, which only capture data at a specific point in time.>’ Despite the study limitations,
this survey has identified some priority areas including efficacy of documentation practices
related to care of urinary catheters which are key to preventing CAUT]Is. There were also no

obvious sources of bias.

Page 12 of 26

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 12 of 59

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

* (s3gv) Jnauadns juswaublasug
| @p anbiydesbollqig soushy 1e Gzoz ‘2 sunr uo /wod fwg uadolway/:dny wol papeojumod 10z AINC 62 U0 660500-¥TOZ-uadolwag/9ETT 0T Se paysiignd 1s.iy :usdo CING


http://bmjopen.bmj.com/

Page 13 of 59 BMJ Open

Conclusion

To tackle the issue of CAUTIs and other HAIs in Australia, it is imperative to develop a

national surveillance system based on validated methods and definitions which have been

©CoO~NOUITA,WNPE

found to be effective in other developed countries. This study provides a foundation for the
10 development of a national infection control initiative in our rapidly evolving healthcare

12 environment and associated challenges with drug resistance.
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Tables o
Table 1. Patient Demographics E
©
c
Characteristic Private Public Total (%) %
Hospitals Hospitals 2
o
n(% n(% b
(%) (%) 1 N=1109 v 8
n =204 n =905 g =
Q
Age Category (in years) | <35 21 (10.3) 210 (23.2) | 231 (20.8) 2 §
o
35-64 46 (22.5) 292 (32.3) 338 (30.5) s %
o -
65-84 82 (40.2) 299 (33.0) 381 (34.4) 2 5
o N
>85 55 (27.0) 104 (11.5) 159 (14.3) % E
Gender Male 79 (38.7) 426 (47.1) | 505 (45.5) a §
S o
Female 125 (61.3) | 479 (52.9) | 604 (54.5) s 8
« o
Ward Surgery 69 (33.8) 300 (33.1) 369 (33.3) 5] ~
Specialty — e m o
General Medicine 55 (27.0) 273 (30.2) 328 (29.6) o<
0 <
General 37 (18.1) 100 (11.0) 137 (12.4) sa
Practice/Rehabilitation/Geriatric ia
Medicine 58 §
Obstetrics/Gynaecology 17 (8.3) 86 (9.5) 103 (9.3) R2=
o
Oncology 17 (8.3) 55 (6.1) 72 (6.5) %%E
C —
Paediatrics 7(3.4) 63 (7.0) 70 (6.3) g%g
High Dependency Unit 0(0) 28 (3.1) 28 (2.5) g a =
S0
Other (Pain management) 2 (1.0) 0 (0) 2(0.2) &5
> 3
DRG* Diseases of the musculoskeletal 41 (20.1) 130 (14.4) 171 (15.4) = o
system and connective tissue 2. E
Factors influencing health status and 5(2.5) 89 (9.8) 94 (8.5) @ _g
other contacts with health services ga’ g
3
Diseases of the digestive system 18 (8.8) 63 (7.0) 81 (7.3) é §
Diseases of the circulatory system 8 (3.9 65 (7.2) 73 (6.6) ) 3
® 3
Diseases of the respiratory system 14 (6.9) 47 (5.2) 61 (5.5) % 2
Pregnancy, childbirth and pueperium 11 (5.4) 47 (5.2) 58 (5.2) § §
2 a
Diseases of the nervous system 15(7.4) 39 (4.3) 54 (4.9) 3 9;
Newborns and other neonates 16 (7.8) 27 (3.0) 43 (3.9) E
o
Major procedures where the 16 (7.8) 18 (2.0) 34 (3.1) g
principal diagnosis may be S
associated with any Major S
g
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Diagnostic Category

Diseases of the kidney and urinary 8(3.9) 25 (2.8) 33 (3.0)
tract

Other” 38 (18.6) 133 (14.7) 171 (15.4)
Missing’ 14 (6.9) 222 (24.5) | 236 (21.3)

11 *DRG = Diagnosis Related Group

12 ¥ = Diseases of the skin, subcutaneous tissue and breast; Injuries, poisoning and toxic effects
13 of drugs; Diseases of the hepatobiliary system and pancreas; Neoplastic Diseases

14 (haematological and solid neoplasms); Infectious and parasitic diseases; Endocrine,

15 nutritional and metabolic diseases and disorders; Diseases of the ear, nose, mouth, and throat;
16 Diseases of the female reproductive system; Diseases of the male reproductive system;
Mental diseases and disorders; Diseases of the blood and blood forming organs and
immunological diseases; Diseases of the eye; Burns

20 # = Missing DRG data includes all patients in one public hospital
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Table 2. Microbial Characteristics for non-CAUTI HAUTIs and CAUTIs

Type of Organism Non- ICD10 CAUTI | ICD code | TOTAL
CZ;?I:J’;‘I v Pch(/llfI o N=10 YES/NO N=15
Gram Enterococcus species 1 no 1 no 2
positive
Staphylococcus 1 yes 2 1 yes 1no 3
aureus
Gram Escherichia coli 0 NA 2 yes 2
negative Klebsiella species 0 NA 1 no 1
Proteus species 2 no 0 NA 2
Pseudomonas species 1 no 0 NA 1
Fungi Candida species 0 NA 3 1 yes 2 no 3
Organism not listed 0 NA 1 yes 1
NA = Not Applicable
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Table 3. Comparison of CDC and HPA Surveillance definitions

CDC* POSITIVE CDC NEGATIVE TOTAL

HPA POSITIVE 11 (1.0%) 1 (0.1%) 12 (1.1%)
HPA NEGATIVE 3 (0.3%) 1094 (98.6) 1097 (98.9%)
TOTAL 14 (1.3%) 1095 (98.7%) 1109 (100.0%)

*NB: For the purposes of calculation, the CDC definition was considered to be gold standard

The percentages represent the number of people identified as having a HAUTI based on a

specific criteria divided by the total number of people surveyed.

Page 23 of 26

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

'salIfojouyoal Jejiwis pue ‘Buiureny | ‘Buluiw elep pue 1xa1 01 pale|al sasn 1oj Buipnjoul ‘1ybliAdod Aq paloalold

* (s3gv) Jnauadns juswaublasug
| @p anbiydesbollqig soushy 1e Gzoz ‘2 sunr uo /wod fwg uadolway/:dny wolj papeojumod 10z AINC 62 U0 660S00-¥TOZ-uadolwag/9eTT 0T Se paystignd 1s.iy :usdo CINY


http://bmjopen.bmj.com/

©CoO~NOUTA,WNPE

BMJ Open Page 24 of 59

v9)
=
(&
S
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©
Result Value (%) Confidence Interval §
n
Sensitivity 78.57 (52.41, 92.43) g
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o 9w
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1

2

2 Table 5. Catheter Information

5

6 Characteristic Private Public Total (%)
; Hospitals Hospitals

9 (%) (%) N =292
. n = 60 n=232

12 Catheter at any time During this | Yes 60 (29.4) 232 (25.6) 292 (26.3)
13 . .

14 Admission No 144 (70.6) 673 (74.4) | 817 (73.7)
ig Presence of Currently insitu 29 (48.3) 146 (62.9)* | 175 (59.9)
17 Catheter Catheter inserted but 31(51.7) 85(36.7) | 116(39.7)
18 removed during admission

19

20 Intermittent 0 (0) 1(0.4) 1(0.4)
g; Catheter Indwelling 54 (90.0) 205 (88.4) | 259 (88.7)
23 Location Suprapubic 4(6.6) 10 (4.3) 14 (4.3)
24

25 Intermittent 0 (0) 2 (0.9) 2 (0.7)
g? Both indwelling and 1(1.7) 0 (0) 1(0.3)
28 suprapubic

29 Not documented 1(1.7) 15 (6.4) 16 (5.5)
30

31 Catheter Type | Silver alloy 0 (0) 1(0.4) 1(0.3)
gé Silicone 7(11.7) 55 (23.7) 62 (21.2)
34 Antimicrobial 0 (0) 0 () 0 (0)
gg Foley 0 (0) 19 (8.2) 19 (6.5)
g; Latex 0 (0) 2(0.9) 2(0.7)
39 Other 0 (0) 11 (7.8) 11 3.8)
j‘; Not documented 53 (88.3) 144 (62.1) 197 (67.5)
42 Catheter Size |6 0 (0) 1(0.4) 1(0.3)
43

n (French Grade) =5 0(0) 1(0.4) 1003)
jg 12 16 (26.7) 16 (6.9) 32 (11.0)
47 14 10 (16.7) 54 (23.3) 64 (22.0)
48

49 16 8 (13.3) 19 (8.2) 27 (9.2)
22 18 0 (0) 3(1.3) 3(1.0)
52 20 2(3.3) 2(0.9) 4(1.4)
gi 22 0 (0) 1(0.4) 1(0.3)
55 24 1 (1.7) 0 (0) 1(0.3)
56

57

58 Page 25 of 26
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Not documented 24 (40.0) 135 (58.2) 159 (54.5)
Inserted by Nurse 5(8.3) 46 (19.8) 51 (17.5)
Doctor 13 (21.7) 18 (7.8) 31 (10.6)
Other (student) 1(1.7) 1(0.4) 2(0.7)
Not documented 41 (68.3) 167 (72.0) 208 (71.2)
Reason for Yes 36 (60.0) 77 (33.2) 113 (38.7)
é‘t‘:‘t*:g"“ No 24 (40.0) 155 (66.8) | 179 (61.3)
Cleaning Chlorhexidine 0 (0) 1(0.4) 1(0.3)
Solution Unknown 60 (100) 231(99.6) | 291 (99.7)
Ongoing Need |0 34 (56.7) 157 (67.7) 191 (65.4)
g’gviﬁtster 1 10 (16.7) 35(15.1) | 45 (15.4)
(days) 2-3 5(8.3) 24 (10.3) 29 (9.9)
4-5 1(1.7) 3(1.3) 4(1.4)
>5 0 (0) 3(1.3) 3(1.0)
Not documented 10 (16.7) 10 (4.3) 20 (6.8)
*It is unknown if catheter still insitu for 3 of these participants at time of survey.
1 patient had both indwelling and suprapubic catheters of 2 different sizes.
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Abstract

Objectives: Urinary tract infections account for over 30% of healthcare associated infections.
The aim of this study was to determine healthcare associated urinary tract infection (HAUTI)
and catheter associated urinary tract infection (CAUTI) point prevalence in six Australian
hospitals to inform a national point prevalence process and compare two internationally
accepted HAUTI definitions. We also described the level and comprehensiveness of clinical
record documentation, microbiology laboratory and coding data at identifying HAUT]Is and

CAUTIs.

Setting: Data were collected from three public and three private Australian hospitals over the

first six months of 2013.

Participants: A total of 1109 patients were surveyed. Records of patients of all ages,
hospitalised on the day of the point prevalence at the study sites were eligible for inclusion.
Outpatients, patients in adult mental health units, patients categorised as maintenance care
type (i.e. patients waiting to be transferred to a long term care facility) and those in the

emergency department during the duration of the survey were excluded.

Outcome measures: The primary outcome measures were the HAUTI and CAUTI point

prevalence.

Results: Overall HAUTI and CAUTI prevalence was 1.4% (15/1109) and 0.9% (10/1109)
respectively. Staphylococcus aureus and Candida species were the most common pathogens.
One quarter (26.3%) of patients had a urinary catheter and fewer than half had appropriate
documentation. Eight of the 15 patients ascertained to have a HAUTI based on clinical
records (six being CAUTI) were coded by the medical records department with an ICD-10
code for UTI diagnosis. The Health protection Agency Surveillance definition had a positive
predictive value of 91.67% (confidence interval 64.61-98.51) compared against the Centers

for Disease Control and Prevention definition.

Conclusions: These study results provide a foundation for a national Australian point
prevalence study and inform the development and implementation of targeted HAI

surveillance more broadly.
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Strengths and limitations of this study

This is the first study to compare two internationally accepted definitions in categorising
patients with CAUTIs, namely the Health Protection Agency and Centers for Disease

Control and Prevention definitions.

This study demonstrates the feasibility of conducting point prevalence surveys of
HAUTIs in a standardised manner to facilitate comparisons over time within individual

health facilities.

A limitation of this study is that the survey was conducted in only six hospitals within
two states and territories limiting the generalisability of the results. However, there were
significant findings enabling recommendations for a future national point prevalence

study to be made.
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Background/Rationale

Healthcare associated infections (HAIs) have considerable medical consequences and
pose a significant problem for patient safety.1 A recent systematic review and meta-analysis
of 220 international articles indicated that the prevalence and incidence of HAIs is 10% and
7% per 100 patients, respectively.2 Further, the prevalence of infected patients is 11% per 100
patients.” Fifty percent of the reviewed prevalence studies stated magnitudes of infected
patients higher than 10% per 100 patients.2 The Centers for Disease Control and Prevention
estimates that 1.7 million people develop HAIs and 100,000 people die of HAI related
complications each year in the United States.” The first European Union (EU)-wide point
prevalence survey (PPS) of healthcare-associated infections and antimicrobial use in hospitals
conducted in 2011-2012, estimated that on any given day, about 80 000 patients have at least
one HAL i.e. one in 18 patients in a European hospital has an HAL* The studies support the
view that HAIs are the most common complication of hospitalisation. This concept is not
new, as demonstrated in a landmark paper “To Err is Human: Building a Safer Health
System” published in 1999 by the Institute of Medicine (IOM).” However, these infections are
a potentially preventable adverse event rather than an unpredictable complication and it is
possible to significantly reduce the rate of HAIs through effective infection prevention and

control.’

HAIs could be prevented by sustained, multifaceted infection prevention and control
programmes, including the Hawthorne effect of surveillance.* Although prospective active
surveillance is considered to be the gold standard for surveillance, prevalence surveys are
quite useful as they can provide baseline information about the occurrence and distribution of
HAI, are generally easy to conduct, relatively inexpensive and not too time-consuming.”®
National surveillance of HAI has been introduced in North America and in many European

countries and national prevalence surveys of HAI are also increasingly common.®

Urinary tract infections account for more than 30% of HAIs reported by acute care
hospitals.” Virtually all healthcare-associated urinary tract infections (HAUTIs) are caused by
instrumentation of the urinary tract with 80% traced to the use of indwelling urinary
catheters.'® The use of urethral catheters is very common with 15% to 25% of hospitalised
patients receiving a short-term indwelling urinary catheter hence high HAUTI rates are not
surprising.'''* Calculation of how many CAUTIs may be preventable varies considerably

with estimates from unpublished data ranging from 17% to 69%."° Given recommended
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infection control measures, up to 380,000 infections and 9000 deaths related to CAUTIs per

year could be prevented in the United States.'

Unlike other countries, Australia has not recently conducted a national point
prevalence study on HAIs. The last Australian national prevalence survey for nosocomial and
community-acquired infections was conducted in 1984,'° with authors reporting a prevalence
of 6.3% for HAISs with urinary tract infections contributing to 22% of infections.'® The most
recent study to report the incidence of UTIs in Australia was conducted in two hospitals, with

authors reporting an incidence of 1.66%."

To date, in Australia there is no specific national strategy and surveillance system in
place to address HAUTIs and CAUTIs.'®"” Several Australian States undertake surveillance
activities for healthcare associated infections including the Victorian Hospital Acquired
Surveillance Programme (VICNISS)); South Australian Infection Control Service (SANIT);
the Centre for Healthcare Related Infection Surveillance and Prevention (CHRISP) in

Queensland;lg’ 20

the Tasmanian Infection Prevention and Control Unit (TIPCU) and the
Hospital Infection Surveillance program in Western Australia (HISWA). These surveillance
programmes differ considerably, with variability in infections surveyed and level of
participation by hospitals with no mandatory participation required for hospitals within these
states except New South Wales.”! At present, there is no national or State level surveillance

for HAUTIs in Australia hospitals.

To provide the foundation for a national point prevalence study and for a future
prospective interventional study, we conducted a preliminary study in 6 Australian hospitals.
The aims and objectives of this study were to (1) establish the point prevalence of healthcare
associated urinary tract infections (HAUTI) and catheter associated urinary tract infections
(CAUTI), (2) describe level and comprehensiveness of documentation related to care of
urinary catheters, (3) compare two internationally accepted definitions in categorising
patients with CAUTIs, namely the Health Protection Agency (HPA)** and Centers for
Disease Control and Prevention _(%23 definitions and (4) compare the sensitivity of
microbiology laboratory data, coding data and clinical record documentation at identifying
cases of HAUTIs and CAUTIs. It is expected that the findings from this study will provide
policy makers and healthcare providers in Australia with HAUTI data to inform the
development and implementation of targeted surveillance and high-impact HAUTI

prevention programs, as well as testing a process for point prevalence of HAUTI.
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Methods
Study Design. Cross sectional study

Ethics Approval. Approval for the study was obtained from four health service

human research ethics committees and one university committee.

Setting and Data Sources/Measurement. Three publicly funded and three private
hospitals in two Australian jurisdictions participated in the point prevalence survey. Two of
the three publicly funded hospitals had greater than 400 beds each and similar case mix
which included ICU, 24 hour emergency department, Haematology/Oncology units, dialysis
units, Paediatrics/Women and Children, Elective and Emergency surgery. The third public
hospital had fewer than 400 beds and no paediatric or dialysis services. One private hospital

was a rehabilitation hospital and the other two provided acute medical and surgical services.

The survey was conducted over the first six months of 2013 in two phases. The first
phase involved two public and two private hospitals and the data were collected concurrently
over a single day at these sites. The second phase of the study was conducted in the
remaining private and public hospital after additional funding had been obtained. Similar to

Phase 1, patient records were concurrently surveyed at both sites.

For each hospital, the survey was conducted using a standardised paper-based
questionnaire developed by the researchers from the CAUTI toolkit resources of the CDC
Centres—for DiseaseControland Prevention.”! On the day of the point prevalence study,
demographic and clinical data were obtained from patients’ notes and laboratory records.
Data collected included age, sex, ward speciality, presence of urinary catheter and
documentation of insertion, and causative organism where appropriate of all eligible patients.
For each patient who had a catheter inserted, documentation was reviewed to determine
whether the need for the catheter was assessed daily, consistent with best practice
recommendations.”>?® A separate protocol paper provides more details of the study

methods.?’

The DRG (Diagnosis-related group) and ICD10 (International classification of
diseases Tenth revision) coding data were retrieved by the medical records departments
approximately two months after completion of the point prevalence survey. Data from the
standardised paper based questionnaires were subsequently entered into a purpose designed

Excel ™ database and exported into a statistical software package for analysis.
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Participants. Records of patients of all ages, hospitalised on the day of the point
prevalence at the study sites, were eligible for inclusion, with some exceptions. Outpatients,
patients in adult mental health units, patients categorised as maintenance care type (i.e.
patients waiting to be transferred to a long term care facility) and those in the emergency

department during the duration of the survey were excluded.

Bias. Inter-rater reliability was enhanced by development and use of a standardised
training program, with mastery being formally assessed prior to data collection, to reduce the
possibility of information bias.”” The data were collected by trained research assistants who
were all registered or enrolled nurses. Before the survey dates, all research assistants were
provided with a training package and underwent 2 hours of mandatory face-to-face training
and assessment to assist them in collecting point prevalence data and to enhance inter-rater
reliability in the application of HAUTI and CAUTI definitions and other survey procedures.
The training package and program were developed using the Health Protection Scotland

. .. 28
Education and Training Events resources.

Study Size. All hospitalised persons in the participating organisation who met

eligibility criteria on a given day were included in the study.

Variables. The main outcome measure was HAUTIs with CAUTI being specifically
identified within this outcome. Healthcare associated infection status was defined as
hospitalisation greater than 48 hours. Healthcare associated urinary tract infections and
CAUTIs were ascertained by using two sets of criteria, those established by the HPA Health
Preteetion-Ageney / European Centre for Disease Prevention and Control** and by the CDC
Centers—for Disease-Control-and Prevention.” These definitions are complex therefore flow
diagrams (available as online supplementary material) were provided to research assistants’

to assist them with case definitions.?’

All patients were ascribed one or more diagnosis related codes on discharge from
hospital. These codes are known as the Australian Refined DR GsPiagnesisRelated-Groups
AR-DRGs). This classification system enables a hospital’s case mix to be described in a
clinically meaningful way, enables subsequent use to identify resources required by the
hospital, and forms the basis for funding in some Australian States and Territories.”” Our
study collected ICD-10 codes for infection and ICD-10 CM for procedures3 % to identify those

relevant to urinary tract infections and catheterisation.
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Statistical Methods. Data analysis was performed using IBM Statistics SPSS version
20. Descriptive analysis such as counts and percentages for categorical data and measures of
central tendency and dispersion for continuous data was performed. The HAUTI and CAUTI
point prevalence were calculated using the total patient population surveyed as the
denominator. The sensitivity and positive predictive values of Centersfor Disease-Control
and—Prevention(CDC) and Health-—Pretection—-Ageney—(HPA) surveillance definitions for
HAUTI and CAUTI were compared. Cross tabulation and measures of association were
applied using Chi-square tests and Fishers Exact test where appropriate to explore differences
between public and private hospitals and factors significantly associated with HAUTI and

CAUTI
Results

A total of six hospitals were surveyed over a six month period and all data have been
aggregated. Sub-group analysis is limited to public and private hospital status to prevent

potential identification of individual participating institutions.

Participants. A total of 1109 patients were surveyed on the designated days. Of
these, 505 (45.5%) were male and 604 (54.5%) were female. The median age was 64 years
(interquartile range, 42-79 years). Table 1 shows the results stratified by hospital type with
905 patients surveyed from the three public hospitals and 204 from the three private
hospitals. The case mix of patients based on the DRG data varied across public and private
hospitals with the majority of patients managed for diseases of the musculoskeletal system
and connective tissue. This was followed by diseases of the digestive system for the private
hospitals and patients assigned codes based on factors influencing health status and other
contacts with health services for the public hospitals such as patients attending follow-up

visits and organ donors (Table 1).
INSERT TABLE 1

Prevalence of UTI. The overall prevalence of HAUTI was 1.4% (15/1109) and the
prevalence of CAUTIs was 0.9 % (10). Staphylococcus aureus (20%) and Candida species
(20%) were the most common pathogens identified among the patients with HAUTIs. Table 2
presents the microbial characteristics of all infections. Of the 1109 patients who were
included in the survey, 1.1% met the CDC surveillance criteria for symptomatic UTI and

0.2% met the CDC criteria for asymptomatic UTI. 1.0% of the patients met the
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microbiological HPA criteria and 0.2% the non-microbiological HPA criteria. There was one

patient who had both Microbiological and Non-Microbiological HPA confirmation of UTI.

Tables 3 and 4 provide the comparison of surveillance definitions, the positive
predictive value and sensitivity with the HPA definition classified as the “test” and the CDC

definition as the “gold standard”.
INSERT TABLES 2,3 & 4

Pattern of Catheter Usage. One quarter (26.3%) of all surveyed patients had a
urinary catheter in place during the audit admission with the majority being indwelling
catheters (88.7%). Less than half of patients surveyed had appropriate documentation, such as
designation of person inserting catheter (28.8%) and reason for insertion (38.7%) (Table 5).
For patients with a catheter who had the reason for insertion stated, the majority of catheters
were inserted for peri-operative use for selective surgical procedures (38.9%), acute urinary

retention (24.8%), and urinary output monitoring in critically ill patients (22.1%).

Of the 292 patients who had a catheter in during the audit only 7 (2.4%) patients were
assigned ICD-10 codes by the medical records department as having a urinary catheter with

two (0.7%) coded as having a “bladder catheter” during their admission.
INSERT TABLE 5

ICD-10 Codes. Eighty-six (7.8%) patients were coded by the medical records
department as having a UTIL. This coding did not take into account whether they were
healthcare associated or not. Eight of the 15 patients who were ascertained to have a HAUTI
based on the CDC and HPA criteria (with six of these being CAUTI) were also coded by the
medical records department with an ICD-10 code for UTI diagnosis.

Discussion

There were four main findings from this study: the point prevalence of HAUTI was
comparable to other studies; identification of poor standards of documentation; a suggestion
that the CDC surveillance definition identified more patients with HAUTI compared to the
HPA; and that clinical coding data grossly underestimates the incidence of HAUTI. Each of

these findings will now be explored in more detail.
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The 1.4% HAUTI point prevalence and 0.9% CAUTI point prevalence for this study
are consistent with previously published reported rates, both nationally'’ and
internationally.”’ Whilst this prevalence may seem low, approximately 20-30% of all HAIs
are UTIs.”'™ Extrapolating our data, we estimate that on any given day, there are
approximately 1120 Australian inpatients with a HAUTI, assuming 80 000 acute hospital
beds in Australia.”® In addition, a proportion of bacteraemias are associated with UTIs and

these have an associated mortality.>*

In the era of increasing antimicrobial resistance,
particularly in Gram negative organisms, patient outcomes have the potential to worsen

demonstrating a growing need for vigilance in infection prevention and HAUTI surveillance.

In this study, documentation relating to catheter insertion and management in all
healthcare facilities in the study was poor. There are two main implications that follow from
this — evidence based practice and health economics. For evidence based practice, the lack of
documentation about who inserted catheter, catheter type and reasons for insertion, would not
inspire confidence in patients about the quality of care provided or compliance with evidence
based practice. For example, our survey evaluated documentation against national and
international practice recommendations such as whether the ongoing need for a catheter is
regularly reviewed.” 2% ° The biggest risk for urinary tract infection is duration of indwelling
urinary catheter.” While it is reasonable to assume that the need for the catheter was regularly
renewed for some patients and simply not documented, it is also probable that review of the
need for catheter was not undertaken for many. Minimising the number of patients with
catheters and the duration of catheterisation could significantly reduce the incidence of UTIs
and HAIs more generally.”” We have identified a potential gap in best practice which lends
itself to future prospective interventional studies targeting improvements in urinary catheter
care. We identified a further issue with poor documentation as less than 10% of urinary
catheter usage was identified by ICD 10 coding. This has potential implications for funding,
depending on the funding model applied.

In this study, the CDC surveillance definition identified more patients with HAUTI
than the HPA definition. The difference in positive predictive value, however, was not
statistically significant. Research assistants responsible for data collection overwhelmingly
reported that the HPA definition was easier to use. Therefore, whilst the CDC definition is
recognised as the gold standard,’” and HPA in our study had a lower capture rate, use of the

HPA definition is still likely to predict 91.7% (Confidence Interval: 64.6-98.5) of infections
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diagnosed through use of the CDC definition. Therefore given the much greater ease of use of
the HPA definition, we recommend the use of the HPA definition in future point prevalence
studies. Any potential issue of underestimating the incidence of HAUTI using the HPA
surveillance definition is less important where data are used in a quality improvement
framework, as these data can be used to inform and evaluate interventions®® rather than for
diagnostic purposes or for performance management (i.e., trends overtime being most
important). Other authors have commented that prospective UTI surveillance is costly and

: . 39-40
time consuming to conduct

therefore we explored alternatives to prospective UTI
surveillance by comparing our prevalence data with post discharge coding data. Australian
coding data does not distinguish between HAI cases and non-HAI cases. This is unlike the
US coding data which provides a present on admission (POA) indicator code to inpatients
helping to identify hospital acquired infections.*' In our study ICD coding missed 50% of
HAUTIs. If ICD 10 coding are used to determine the incidence of HAUTI, for reporting
purposes our study suggests that such a method will grossly underestimate the number of

infections, with implications for funding arrangements. This finding has also been found for

other infections.**
Recommendations for Practice, Policy and Research

To enable the reduction of HAIs related to the genitourinary tract it is important that
all health care facilities have appropriate policies and protocols for insertion of either a
urethral or supra pubic catheter. It is important that these policies and protocols are
evidenced based. However, prior to inserting a catheter the question of whether the patient
requires this procedure should be raised. If the decision is made to insert a catheter then
consideration should be given to the size of catheter to insert, the reason for the insertion and
duration of time that the catheter will be in place to allow timely removal of the catheter.
All information relating to the catheter and its care should also be documented in the notes

(this could be in the form of a sticker to be easily found in the notes) and on the care plan.

Documentation by medical and nursing staff is important for the day to day infection
prevention and control and to alert staff to ensure timely removal of urinary catheters. If a
CAUTI is diagnosed then documentation should include: causative organism, what
antibiotics have been commenced, and whether the antibiotics are appropriate to treat that
microorganism. Other relevant notes are actions taken, such as removal or replacement of the

catheter. One potential way of improving compliance with clinical guidelines and
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documentation at both the insertion and maintenance phases of catheter care, is the use of a

checklist or ‘bundle’ approach.*

To improve health outcomes for patients it is important to continue exploration of
ways to identify and reduce HAUTIs and CAUTIs. We have shown it is feasible to conduct
prevalence studies across 6 health institutions and funding should be sought for a national
point prevalence of UTIs as demonstrated by countries already undertaking this.* Analysing
national point prevalence data will provide a baseline for intervention studies that test care

bundles to reduce HAUTISs and their sequelae.®

Currently, it appears that ICD10 coding is not a reliable way of monitoring prevalence
of HAUTI, at least in some healthcare facilities. Our findings were consistent with other HAI
coding.”® This potential under-reporting of infections has implications for policy and
healthcare reimbursement, although in some US jurisdictions, healthcare facilities are
penalised for HAIs rather than being reimbursed.*** We recommend that facilities undertake

audits to compare clinical and coding data periodically.

There are some limitations in our study. The survey was conducted in only six
hospitals within two states and territories limiting the generalisability of the results. However,
there were significant findings enabling recommendations for a future national point
prevalence study to be made. Another limitation of our study is the reliance on clinical
records and not direct diagnosis. This was overcome by using research assistants with some
prior clinical and infection control knowledge, for example registered nurses, for data
collection. The research assistants were adequately trained and the outcome of the training
was evaluated by post training case study assessments.”” Such a process also enhanced inter-
rater reliability. There were no previous HAUTI and CAUTI rates for comparison within the
study sites as they had not collected this type of data before. As earlier stated, the findings
can now be used to make recommendations for conducting point prevalence surveys in a
standardised manner to facilitate comparisons over time within individual health facilities.
The aggregation of data from all participating hospitals for analysis may be a further
limitation. The size and scope of services in these hospitals varies and this in turn presents
variations in risk. Regardless, the process we employed is common in point prevalence

studies. which only capture data at a specific point in time.*” Despite the study limitations,

this survey has identified some priority areas including efficacy of documentation practices
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related to care of urinary catheters which are key to preventing CAUTIs. There were also no

obvious sources of bias.
Conclusion

To tackle the issue of CAUTIs and other HAIs in Australia, it is imperative to develop a
national surveillance system based on validated methods and definitions which have been
found to be effective in other developed countries. This study provides a foundation for the
development of a national infection control initiative in our rapidly evolving healthcare

environment and associated challenges with drug resistance.
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1 Tables o)

2 Table 1. Patient Demographics 2

©

c

Characteristic Private Public Total (%) %

Hospitals Hospitals 2

o

n(%) n(%) N=1109 v &

n=204 n =905 g =

o

Age Category (in years) | <35 21 (10.3) 210 (23.2) 231 (20.8) 3 §
o

35-64 46 (22.5) 292 (32.3) | 338(30.5) 5 %

o ©

65-84 82 (40.2) 299 (33.0) | 381 (34.4) 2 5

o N

>85 55 (27.0) 104 (11.5) 159 (14.3) G‘::Z E

Gender Male 79 (38.7) 426 (47.1) | 505 (45.5) 2 §

S o

Female 125 (61.3) | 479 (52.9) | 604 (54.5) s 8

« o

Ward Surgery 69 (33.8) 300 (33.1) | 369 (33.3) 3 o

Specialty — c ©

General Medicine 55 (27.0) 273 (30.2) | 328(29.6) o5

0 <

General 37 (18.1) 100 (11.0) 137 (12.4) i;ﬁ'g

Practice/Rehabilitation/Geriatric %g N

Medicine sS §

Obstetrics/Gynaecology 17 (8.3) 86 (9.5) 103 (9.3) R2=

o

Oncology 17 (8.3) 55(6.1) 72 (6.5) %%E

c —

Paediatrics 7(3.4) 63 (7.0) 70 (6.3) g%g

High Dependency Unit 0(0) 28 (3.1) 28 (2.5) g a =

S0

Other (Pain management) 2 (1.0) 0 (0) 2(0.2) a- =

> 3

DRG* Diseases of the musculoskeletal 41 (20.1) 130 (14.4) 171 (15.4) = o

system and connective tissue 2 E

Factors influencing health status and 5(2.5) 89 (9.8) 94 (8.5) & _g

other contacts with health services ga’ g

3

Diseases of the digestive system 18 (8.8) 63 (7.0) 81 (7.3) é §

Diseases of the circulatory system 8(3.9) 65 (7.2) 73 (6.6) 2 e

® 3

Diseases of the respiratory system 14 (6.9) 47 (5.2) 61 (5.5) % 2

Pregnancy, childbirth and pueperium 11 (5.4) 47 (5.2) 58 (5.2) § §

2«

Diseases of the nervous system 15 (7.4) 39 (4.3) 54 (4.9) 3 9;

Newborns and other neonates 16 (7.8) 27 (3.0) 43 (3.9) E

o

Major procedures where the 16 (7.8) 18 (2.0) 34 (3.1) d

principal diagnosis may be S

associated with any Major S

£
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Diagnostic Category

Diseases of the kidney and urinary 8 (3.9 25 (2.8) 33 (3.0)
tract

Other’ 38(18.6) | 133(14.7) | 171(15.4)
Missing' 14 (6.9) | 222(24.5) | 236(21.3)

*DRG = Diagnosis Related Group

¥ = Diseases of the skin, subcutaneous tissue and breast; Injuries, poisoning and toxic effects
of drugs; Diseases of the hepatobiliary system and pancreas; Neoplastic Diseases
(haematological and solid neoplasms); Infectious and parasitic diseases; Endocrine,
nutritional and metabolic diseases and disorders; Discases of the ear, nose, mouth, and throat;
Diseases of the female reproductive system; Diseases of the male reproductive system;
Mental diseases and disorders; Diseases of the blood and blood forming organs and
immunological diseases; Diseases of the eye; Burns

# = Missing DRG data includes all patients in one public hospital
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1 Table 2. Microbial Characteristics for non-CAUTI HAUTIs and CAUTIs

Type of Organism Non- ICD10 CAUTI | ICD code | TOTAL
CJ?I::I Y]?;g?;}() N=10 YES/NO | _ 15
Gram Enterococcus species 1 no 1 no 2
positive
Staphylococcus 1 yes 2 1 yes 1 no 3
aureus
Gram Escherichia coli 0 NA 2 yes 2
negative Klebsiella species 0 NA 1 no 1
Proteus species 2 no 0 NA 2
Pseudomonas species 1 no 0 NA 1
Fungi Candida species 0 NA 3 1 yes 2 no 3
Organism not listed 0 NA 1 yes 1
2 NA = Not Applicable
3
Page 22 of 26

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 48 of 59

'salIfojouyoal Jejiwis pue ‘Buiurey | ‘Buluiw elep pue 1Xa1 01 pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Aq paloalold

* (s3gv) Jnauadns juswaublasug
| @p anbiydesbollqig soushy 1e Gzoz ‘2 sunr uo /wod fwg uadolway/:dny woly papeojumod 10z AINC 62 U0 660500-¥TOZ-uadolwag/9ETT 0T Se paystignd 1s.iy :usdoO CING


http://bmjopen.bmj.com/

Page 49 of 59

©CoOoO~NOUITA,WDNPE

10

11

12

13

14

15

16

17

18

19

BMJ Open

Table 3. Comparison of CDC and HPA Surveillance definitions

CDC* POSITIVE | CDC NEGATIVE TOTAL

HPA POSITIVE 11 (1.0%) 1(0.1%) 12 (1.1%)

HPA NEGATIVE 3(0.3%) 1094 (98.6) 1097 (98.9%)
TOTAL 14 (1.3%) 1095 (98.7%) 1109 (100.0%)

*NB: For the purposes of calculation, the CDC definition was considered to be gold standard

The percentages represent the number of people identified as having a HAUTI based on a

specific criteria divided by the total number of people surveyed.
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S
Table 4. Estimates of the Positive Predictive Value, Sensitivity and Confidence Intervals o)
of the HPA surveillance definition compared to the CDC definition =
o
Result Value (%) Confidence Interval §
n
Sensitivity 78.57 (52.41, 92.43) g
Specificity 99.91 (99.48, 99.98) v &
Fo) =
Positive Predictive Value 91.67 (64.61, 98.51) T g
® 9w
Negative Predictive Value 99.73 (99.2,99.91) % 2
3
Diagnostic Accuracy 99.64 (99.08, 99.86) E =
T 2
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1

2

2 1 Table 5. Catheter Information

5

6 Characteristic Private Public Total (%)
; Hospitals Hospitals

9 (%) (%) N=292
. n=:60 n=1232

12 Catheter at any time During this | Yes 60 (29.4) 232 (25.6) 292 (26.3)
13 . .

14 Admission No 144 (70.6) 673 (74.4) | 817 (73.7)
ig Presence of Currently insitu 29 (48.3) 146 (62.9* | 175 (59.9)
17 Catheter Catheter inserted but 31 (51.7) 85(36.7) | 116 (39.7)
18 removed during admission

19

20 Intermittent 0(0) 1(0.4) 1(0.4)
g; Catheter Indwelling 54 (90.0) 205 (88.4) | 259 (88.7)
23 Location Suprapubic 4 (6.6) 10 (4.3) 14 (4.8)
24

25 Intermittent 0(0) 2 (0.9 2(0.7)
26 Both indwelling and 1(1.7) 0 (0) 1(0.3)
g suprapubic

29 Not documented 1(1.7) 15 (6.4) 16 (5.5)
30

31 Catheter Type | Silver alloy 0(0) 1(0.4) 1(0.3)
gé Silicone 7(11.7) 55 (23.7) 62 (21.2)
34 Antimicrobial 0(0) 0(0) 0(0)
> Folcy 0(0) 19 (82) 19 (6.5)
g; Latex 0 (0) 2(0.9) 2(0.7)
39 Other 0(0) 11 (7.8) 11 (3.8)
j‘; Not documented 53 (88.3) 144 (62.1) | 197 (67.5)
42 Catheter Size | 6 0 (0) 1(0.4) 1(0.3)
43

n (French Grade) |75 00) 1(04) 1(03)
jg 12 16 (26.7) 16 (6.9) 32(11.0)
47 14 10 (16.7) 54 (23.3) 64 (22.0)
48

49 16 8 (13.3) 19 (8.2) 27 (9.2)
22 18 0 (0) 3(1.3) 3(1.0)
52 20 2(3.3) 2(0.9) 4(1.4)
> % 0(0) 1(0.4) 1(03)
55 24 1(1.7) 0 (0) 1(0.3)
56

57

58 Page 25 of 26
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Not documented 24 (40.0) 135 (58.2) 159 (54.5)
Inserted by Nurse 5(8.3) 46 (19.8) 51 (17.5)
Doctor 13 (21.7) 18 (7.8) 31 (10.6)
Other (student) 1(1.7) 1(0.4) 2(0.7)
Not documented 41 (68.3) 167 (72.0) 208 (71.2)
Reason for Yes 36 (60.0) 77 (33.2) 113 (38.7)
IS‘t‘:‘t"::li"“ No 24 (40.0) 155 (66.8) | 179 (61.3)
Cleaning Chlorhexidine 0(0) 1(0.4) 1(0.3)
Solution Unknown 60 (100) 231(99.6) | 291 (99.7)
Ongoing Need |0 34 (56.7) 157 (67.7) 191 (65.4)
ﬁ’ervfe‘::'e‘flter 1 10 (16.7) 35(15.1) | 45(15.4)
(days) 2-3 5(8.3) 24 (10.3) 29 (9.9)
4-5 1(1.7) 3(1.3) 4(1.4)
>5 0 (0) 3(1.3) 3 (1.0)
Not documented 10 (16.7) 10 (4.3) 20 (6.8)
*It is unknown if catheter still insitu for 3 of these participants at time of survey.
b patient had both indwelling and suprapubic catheters of 2 different sizes.
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Health Protection Agency and Centers for Disease Control and Prevention definitions for Urinary
Tract Infection

HPA definitions

Healthcare associated if onset:
¢ Day 3 of admission onwards (>48 hours) or
e Day 1 or Day 2 AND patient discharged from hospital in preceding 48 hours
¢ Day 1orday 2 AND patient has relevant device inserted on this admission prior to onset

CAUTI
If indwelling catheter insitu at time of infection onset or removed in previous >48 prior to
symptom onset

Microbiologically confirmed symptomatic UTI

e Patient has at least one of the following signs of symptoms with no other recognized
cause: fever (>38°C), urgency, frequency, dysuria, or suprapubic tenderness

and

e Patient has a positive urine culture, that is, > 10> microorganisms per ml of urine with no
more than 2 species of microorganisms.

Not microbiologically confirmed symptomatic UTI

e Patient has at least two of the following with no other recognized cause: fever (>38°C),
urgency, frequency, dysuria, or suprapubic tenderness

and
at least one of the following:

e Positive dipstick for leukocyte esterase and/or nitrate

e Pyuria urine specimen with 210 WBC/ml or > 3 WBC/high-power field of unspun urine

¢ Organisms seen on Gram stain of unspun urine

e At least two urine cultures with repeated isolation of the same uropathogen
(gram-negative bacteria or S. saprophyticus) with > 10% colonies/ml urine in
nonvoided specimens

<10® colonies/ml of a single uropathogen (gram-negative bacteria or S. saprophyticus) in
A patient being treated with effective antimicrobial agent for a urinary infection

e Physician diagnosis of a urinary tract infection

o Physician institutes appropriate therapy for a urinary infection

*NOTE: bloodstream infections secondary to asymptomatic bacteriuria are not included

Source: Health Protection Agency. Fourth National Point Prevalence Survey on Healthcare Associated Infections and

First National Point Prevalence Survey on Antimicrobial Use and Quality Indicators in England 2011.

For peer review only - http://omjopen.bmj.com/site/about/guidelines.xhtml

‘saIfojouyoal Jejiwis pue ‘Buiurey | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

* (s3gv) Jnauadns juswaublosug

I

I

I, T


http://bmjopen.bmj.com/

©CoO~NOUTA,WNPE

BMJ Open

CDC definitions

Healthcare associated if onset:
o after the 3rd hospital day (day of hospital admission is day 1) (>48 hours)

CAUTI

¢ Indwelling urinary catheter was in place for >2 calendar days when all elements of the
UTI infection criterion were first present together, with day of device placement being
Day 1 and

¢ anindwelling urinary catheter was in place on the date of event or the day before.

Symptomatic urinary tract infection — Had indwelling catheter

Patient had an indwelling urinary catheter at the time of specimen
collection or onset of signs or symptoms

At least | of the following with no other recogmized cause:
o fever (=38°C)

7 suprapubic tenderness

7 costovertebral angle pain or tenderness

Signs and
Sym ptoms

At least | of the following findings:

o posttive dipstick for lenkocyte esterase and/or minte

o pyunia (unne specimen with =10 WBC/mm® of unspun unne or =3 WBC/ugh power
fiald of spun wine)

O microorganisms seen on Gram stain of unspun wine

:

Laboratory Evidence

A posifive wrine culture of =10° A positive wine culture of 10 and <10°
CFU/ml with no more than 2 species of CFU/ml with no more than 2 species of
b iy IMICTOOIZAmSmS

l l

Symptomatic UTI Symptomatic UTI
CAUTI CAUTI

Source: Centres for Disease Control and Prevention. NHSN Patient Safety Component Manual 2012.
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CDC definitions

Symptomatic urinary tract infection — No indwelling catheter

Patient did not have an indwelling urinary catheter at the time of, or within
48 hours prior to, specimen collection or onset of signs or symptoms

Signs and
Symptoms

power fleld of spun unne)

Y
A positive wine culture of =10
CFUml with no more than 2 species of

v

Symptomatic UTI

Laboratory Evidence

No CAUTI

Atleast ] of the following with no other recormzed canse:
o fever (>38°C) in a patient that 1z <65 vears of age

O Wgency o suprapubic tenderness
o frequency o costovertebral angle pam or tenderness
o dysuna

At least 1 of the following findings:

o positive dipstick for leukocyte esterase and'or mirite
o pyuria (urine specimen with =10 WBC/mm' of unspun urine or =3 WBC high

O microorganisms seen on Gram stam of wnspun unne

|

A positive urine culture of =10° and
<10° CFUlml with no more than 2

species of microorgamisms

2

Symptomatic UTI

No CAUTI

Source: Centres for Disease Control and Prevention. NHSN Patient Safety Component Manual 2012.

For peer review only - http://omjopen.bmj.com/site/about/guidelines.xhtml

3

‘saIfojouyoal Jejiwis pue ‘Buiurey | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

* (s3gv) Jnauadns juswaublosug

B

I

I, T

Y e =


http://bmjopen.bmj.com/

©CoO~NOUTA,WNPE

e
[Ny

el
w N

U OTUu Ao DMBEMDIAMDIMBEADIAMDMNDNMNWOWWWWWWWWWWNDNNDNNNNNNNRERPRREREREER
QOO NOUPRRWNRPOOO~NOUOPRWNRPOOONOURARWNRPOOONOODURMRWNRPRPOOOLONO O

BMJ Open

CDC definitions

Symptomatic urinary tract infection — <1 year - with or without indwelling catheter

Patient <1 year of age (with* or without an indwelling urinary catheter)

- At least 1 of the following with no other recognized cause:
EE o fever (=38°C core) 0 dysuria

z B o hypothermia (<36°C core) 0 lethargy

= £ [ apnea 0 vomiting

GRS o1 bradycardia

At least 1 of the following findings:

0 positive dipstick for lenkocyte esterase and/or nitrite

[ pyuria (urine specimen with =10 WBC/mm® of unspun urine or =3 WBC/high
power field of spun urine)

0 microorganisms seen on Gram stain of unspun urine

’ l

Laboratory Evidence

A positive urine culture of =10° A positive urine culture of =107 and

CFU/ml with no more than 2 species of =10 CFU/ml with no more than ?

Mmicroorganisms species of microorganisms
Symptomatic UTI Symptomatic UTI

\” v

‘Was an indwelling urinary catheter m place within the 48 hours prior to specimen
collection or onset of signs or sympfoms?

2 v

Yes No
L v
CAUTI Symptomatic UTI

*The indwelling urinary catheter was in place within 48 hours prior to specimen
collection or onset of signs or symptoms.

Source: Centres for Disease Control and Prevention. NHSN Patient Safety Component Manual 2012.
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Asymptomatic bacteremic urinary tract infection — <1 year - with or without indwelling

catheter

BMJ Open

CDC definitions

Signs and Symptoms

Culture Evidence

Patient with* or without an indwelling urinary catheter

v )

Patient of any age Patient of any age

[} NONE of the following: L}l NONE of the foilowing:
— fever (=38°C) — fever (=38°C)
— urgency — hypothermia (=36°C core)
— frequency — apnea
— dysuria — bradycardia
— suprapubic pain — lethargy
— costovertebral angle pain or — vomiting

tenderness — dysuria

! !

A positive urine culture of =10° CFU/ml with no
more than 2 species of microorganisms™**

2

A positive blood culture with at least 1 matching
uropathogen microorganism®* to the urine

culture
¥

Asymptomatic Bacteremic Urinary Tract Infection (ABUTI)

v V

Was an indwelling urinary catheter in place within the 48 hours prior to specimen

v L

Yes No
L 1
CAUTI Asymptomatic

bacteremic UTI

*The indwelling urinary catheter was in place within 48 hours prior to specimen collection s.

**Uropathogen microorganisms are: Gram-negative bacilli. Staphylococcus spp.. yeasts. beta-hemolytic
Streptococcus spp.. Enterococcus spp., G. vaginalis, Aerococcus urinae, Corynebacterium (urease
positive)'.

"Report Conynebacterium (urease positive) as either Corynebacterium species unspecified (COS) or as C.

urealyticum (CORUR) if so speciated.

For peer review only - http://omjopen.bmj.com/site/about/guidelines.xhtml
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BMJ Open

STROBE Statement—checklist of items that should be included in reports of observational studies

Item
No Recommendation

Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the
abstractv’
(b) Provide in the abstract an informative and balanced summary of what was done
and what was foundv’

Introduction

Background/rationale 2 Explain the scientific background and rationale for the investigation being
reportedv’

Objectives 3 State specific objectives, including any prespecified hypothesesv’

Methods

Study design 4 Present key elements of study design early in the paperv’

Setting Describe the setting, locations, and relevant dates, including periods of recruitment,
exposure, follow-up, and data collectionv’

Participants 6 (a) Cohort study—Give the eligibility criteria, and the sources and methods of
selection of participants. Describe methods of follow-up
Case-control study—Give the eligibility criteria, and the sources and methods of
case ascertainment and control selection. Give the rationale for the choice of cases
and controls
Cross-sectional study—Give the eligibility criteria, and the sources and methods of
selection of participantsv’
(b) Cohort study—For matched studies, give matching criteria and number of
exposed and unexposed
Case-control study—For matched studies, give matching criteria and the number of
controls per case

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect
modifiers. Give diagnostic criteria, if applicablev’

Data sources/ 8* For each variable of interest, give sources of data and details of methods of

measurement assessment (measurement). Describe comparability of assessment methods if there
is more than one groupv’

Bias 9 Describe any efforts to address potential sources of biasv’

Study size 10 Explain how the study size was arrived at

Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable,
describe which groupings were chosen and whyv’

Statistical methods 12 (a) Describe all statistical methods, including those used to control for

Continued on next page

confoundingv’

(b) Describe any methods used to examine subgroups and interactionsv’

(c) Explain how missing data were addressedv’

(d) Cohort study—If applicable, explain how loss to follow-up was addressed
Case-control study—If applicable, explain how matching of cases and controls was
addressed

Cross-sectional study—TIf applicable, describe analytical methods taking account of
sampling strategy Not Applicable

(e) Describe any sensitivity analysesv’
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Participants 13*

(a) Report numbers of individuals at each stage of study—eg numbers potentially eligible,
examined for eligibility, confirmed eligible, included in the study, completing follow-up, and
analysed

(b) Give reasons for non-participation at each stage

(c) Consider use of a flow diagram

Descriptive 14*
data

(a) Give characteristics of study participants (eg demographic, clinical, social) and information
on exposures and potential confoundersv’

(b) Indicate number of participants with missing data for each variable of interestv’

(¢) Cohort study—Summarise follow-up time (eg, average and total amount)

Outcome data 15%*

Cohort study—Report numbers of outcome events or summary measures over time

Case-control study—Report numbers in each exposure category, or summary measures of

exposure

Cross-sectional study—Report numbers of outcome events or summary measuresv’

Main results 16

(@) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their
precision (eg, 95% confidence interval). Make clear which confounders were adjusted for and
why they were included

(b) Report category boundaries when continuous variables were categorizedv’

(¢) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful

time period Not Applicable

Other analyses 17

Report other analyses done—eg analyses of subgroups and interactions, and sensitivity

analysesv’

Discussion

Key results 18  Summarise key results with reference to study objectivesv’

Limitations 19  Discuss limitations of the study, taking into account sources of potential bias or imprecision.
Discuss both direction and magnitude of any potential biasv’

Interpretation 20  Give a cautious overall interpretation of results considering objectives, limitations, multiplicity

of analyses, results from similar studies, and other relevant evidencev’

Generalisability 21

Discuss the generalisability (external validity) of the study resultsv’

Other information

Funding 22

Give the source of funding and the role of the funders for the present study and, if applicable,
for the original study on which the present article is basedv’

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and

unexposed groups in cohort and cross-sectional studies.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and

published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely

available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is

available at www.strobe-statement.org.
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