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Reporting and learning from preventable adverse events is crucial to improve patient safety. Although physicians should
file and analyse adverse events by law in The Netherlands, it is unknown if these reporting systems are sufficiently used
in clinical practice. This study is a substudy of the multicenter RICAT trial, a successful quality improvement project to
reduce inappropriate use of intravenous and urinary catheters in medical wards in seven hospitals, in which we screened
5696 patients and documented 803 catheter-related complications. We also checked the adverse events reporting
systems of these patients and found that only |13 (1.6%) of 803 catheter-related complications were registered. Of the
infectious complications only five (10.9%) of 46 catheter-associated bloodstream infections and urinary tract infections
were registered. We conclude that the reported complications were a major underestimation of the real complication
practice in medical wards in The Netherlands.

The RICAT trial is registered at Netherlands Trial Register, trial NL5438.
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To reduce preventable adverse events, it is essential to
keep track of them to analyse trends and start improvement
strategies. Therefore, voluntary reporting systems for
adverse events and near misses are compulsory for accredi-
tation of the joint commission, and some countries have
introduced national patient safety surveillance systems.

‘First, do no harm’ is one of the most familiar oaths for
healthcare professionals. To improve patient safety it is
crucial to report and learn from preventable adverse
events. Adverse events are unintended and unfavoura-
ble injuries caused by healthcare management, which
result in the need for additional treatment or permanent
harm (Gallagher et al, 2006). Although the Institute of
Medicine has already published an alarming landmar,k Infectious Diseases, Amsterdam, The Netherlands

report, To Err Is Human, to cause awareness about medi- 2Amsterdam UMC, University of Amsterdam, Internal Medicine,

cal errors in 1999, a systematic review in 2008 still  Amsterdam, The Netherlands

showed that in-hospital adverse events are a serious

problem, Wlt}.l a prevalence of 9%, of W}.HCh 7% W.ere Bart ] Laan, Amsterdam UMC, University of Amsterdam, Internal
lethal (de Vries etal, 2008). A substantial proportion Medicine, Infectious Diseases, Meibergdreef 9, Amsterdam, | 105 AZ,
(44%) of adverse events was regarded as preventable (de  The Netherlands.
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In The Netherlands, a physician should inform the patient
about an adverse event and file the event in the electronic
patient record (Healthcare Quality, Complaints and
Disputes Act (WKKGZ), article 10:3). Further, the physi-
cian will register the adverse event in a reporting system,
and the department should structurally analyse risk factors
and clinical results of adverse events.

In a survey in three teaching hospitals in the United
States, only 55% of physicians and residents knew how to
report adverse events, and only 40% knew what kind of
adverse events had to be reported (Kaldjian et al, 2008).
Although physicians should file and analyse adverse
events in The Netherlands, it is unknown if these report-
ing systems are sufficiently used in clinical practice. As
healthcare-associated infections, such as catheter-associ-
ated bloodstream infections and urinary tract infections,
are one of the most common types of adverse events
(Schwendimann et al, 2018), we evaluated the registration
of catheter-related infections in adverse event reporting
systems and compared the results with our own measure-
ment in medical records. We hypothesised that 25% of the
adverse events would be registered in the reporting
systems.

Methods

We performed a substudy of our multicentre, interrupted
time series, entitled the RICAT study (Reduce Inappropriate
use of intravenous and urinary CATheters), to reduce the
inappropriate use of intravenous and urinary catheters in
the internal medicine and non-surgical subspecialty wards
in seven hospitals (three university and four general hospi-
tals) in The Netherlands from 1 September 2016 to 1 April
2018 (Laan et al, 2020). We prospectively included adult
patients who had a (central and/or peripheral) venous and/
or urinary catheter. Further details are described in the orig-
inal study publication (Laan et al, 2020).

Ethical approval was obtained from the Medical
Ethics Research Committee of the Academic Medical
Centre, with a waiver for individual informed consent.
Local feasibility was approved by the local institutional
review boards of the participating hospitals. The results
are reported in accordance with the Strengthening the
Reporting of Observational Studies in Epidemiology
(STROBE) statement.

To verify the current use of adverse event reporting sys-
tems, we additionally performed a chart review 30 days
after discharge. We collected information on whether
patients had a catheter-related complication during hospital
stay, and if these complications were registered as part of
regular care in adverse event reporting systems. Three hos-
pitals used EPIC Systems Corporation, two hospitals used
HiX by ChipSoft, and one hospital used SAP software for
electronic health records. In EPIC the adverse events
reporting system is integrated in the patient records.

Study outcomes

The primary outcome was the percentage of catheter-
related infections (defined as central line, and peripheral
venous catheter-associated bloodstream infections, and
catheter-associated urinary tract infections) registered in
the adverse event reporting system. As the systems used
no formal definitions of catheter-related infections, we
used clinician-based definitions of catheter-related
infections. Secondary outcomes were other registered
catheter-related complications, such as extravasation,
haematoma, thrombosis and decompensation by fluid
overload for venous catheters, and haematuria and ure-
thral trauma for urinary catheters. Adverse events were
defined as catheter-related complications, as described
above, that needed additional treatment. If a patient had
more than one complication, we only reported one com-
plication per catheter.

Statistical analysis

We summarised categorical data as frequency and percent-
age. We did a subgroup analysis for the hospitals with an
integrated adverse events reporting system in the electronic
patients records. Descriptive analyses were performed
using IBM SPSS Statistics (version 25.0). The RICAT
study is registered at Netherlands Trial Register, trial
NL5438.

Results

Between 1 September 2016 and 1 April 2018, we screened
for the RICAT study 5696 patients by direct patients
observations, 3577 (62.8%) had a peripheral venous cath-
eter, 722 (12.7%) a urinary catheter and 191 (3.4%) a
central venous catheter. In total, 803 catheter-related
complications were found in patient records (Table 1).
Data on the complications were not available in one uni-
versity hospital.

We found that 13 (1.6%) of all 803 catheter-related
complications, and five (10.9%) of 46 catheter-related
infections were registered in the adverse event reporting
system. Details are provided in Table 1. One peripheral
venous catheter-associated bloodstream infection, six
phlebitis, four catheter-associated urinary tract infections,
one case of haematuria and one case of fluid overload due
to a central venous catheter were registered as a complica-
tion. The sensitivity of the adverse event reporting system
for catheter-related infections was 0.02.

Sensitivity analysis in the hospitals with adverse event
reporting systems integrated in patient records showed only
modest improvement of registrations. In total, 12 (2.8%) of
422 catheter-related complications were registered com-
pared to 13 (1.6%) of 803 complications. We found no dif-
ferences for specific types of catheters or for catheter-related
infections.
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Table |. Registration of catheter-related complications.

Complications Data: health records

(measured in RICAT study)?

Data: reporting ~ Total measured complications from health

Central venous catheters
CLA-BSI

30/171 (17.5)
6/171 (3.5)

Peripheral venous catheters
PVC-BSI
Phlebitis

682/3287 (20.7)
6/3287 (0.2)
328/3287 (10.0)

Urinary catheter
CA-UTI
Total

91/675 (13.5)
34/675 (5.0)
803/4133 (19.4)

Data are n/N (%).
Data from six hospitals.

CLA-BSI: central line-associated bloodstream infection; PVC-BSI: peripheral

associated urinary tract infection.
2Denominators are numbers of patients having the specific catheter.

Discussion

We showed that the registration of catheter-related infec-
tions and other complications in adverse event reporting
systems is highly underused in six hospitals in The
Netherlands. It was even worse than our hypothesis of 25%.
This leads to an underestimation of the prevalence of (pre-
ventable) catheter-related infections, and as a result a lack
of learning opportunity to recognise, investigate and reduce
preventable adverse events.

A survey in Australia showed that most healthcare work-
ers were aware of the adverse event reporting system (Evans
et al, 2006). However, only a small percentage of doctors
report adverse events. Barriers to adverse event reporting
appear to be multifactorial, such as not knowing how and
what to report, long forms, lack of time and inadequate feed-
back regarding previous reports (Evans et al, 2006).

Our findings are similar to a retrospective review in a
large hospital in England where a routine incident reporting
system identified only 5% of adverse events (Sari et al,
2007). In contrast, the nationwide routine reporting of surgi-
cal adverse events in The Netherlands is integrated in daily
clinical practice, which results in a registration of 85% of
serious adverse events (Marang-van de Mheen et al, 2005).

The main limitation of this study is that we specifically
evaluated the registration of catheter-related events instead
of all adverse events. Therefore, the outcome might not be
generalisable for all other adverse events. However, health-
care-associated infections, mostly associated with the use
of a catheter, are identified as an important patient safety
challenge, because a substantial amount of catheter-related
infections are preventable. Next, we did not evaluate the
sentinel events, which are mandatorily reported to the
Dutch Health Inspectorate and therefore could have a good
registration rate.

system? records registered in reporting system
1/171 (0.6) 1/30 (3.3)

0/171 (0.0) 0/6 (0.0)

7/3287 (0.2) 7/682 (1.0)

1/3287 (0.0) 1/6 (16.7)

6/3287 (0.2) 6/328 (1.8)

5/675 (0.7) 5/91 (5.5)

4/675 (0.6) 4/34 (11.8)

13/4133 (0.3) 13/803 (1.6)

venous catheter-associated bloodstream infection; CA-UTI: catheter-

Human errors that lead to adverse events cannot be elimi-
nated. However, we could better identify the problem and
implement adverse event reporting systems that recognise
and result in actions to prevent adverse events. This could be
through quality improvement projects that focus on the
involvement of residents, because they are at the frontline of
patient care and the medical specialists of the future. A suc-
cessful example is an educational intervention in anaesthesi-
ology residents in Chicago, which led to improved adverse
event reporting by residents (0 per quarter to almost 30 per
quarter) and learning opportunities that resulted in process
improvements of anaesthesia care (Jericho etal, 2010).
However, it remains challenging to use administrative data
or adverse reporting systems for surveillance, because it is
resource intensive and lacks standardisation. Methods and
indicators used in surveillance systems are often lacking
(Nufiez-Nuifiez et al, 2018). The development of automated
surveillance systems could address these challenges (van
Mourik et al, 2018). Next to good registration, it is crucial to
analyse serious adverse events structurally; for example, in
a root cause analysis, to identify underlying factors that
increase the likelihood of adverse events and introduce
improvement projects to tackle these underlying factors. So,
reporting systems should be an opportunity to learn from
adverse events and improve patient safety through an appro-
priate safety culture (Mitchell et al, 2016).

As health care is a very complex system, human errors
are inevitable, but systems must be developed to minimise
preventable adverse events. The first step is to know how
many and what kind of preventable adverse events occur on
each specific ward or department by registration. However,
our results show that this crucial action is lacking and is
highly underused in adverse event reporting systems from
six hospitals in The Netherlands. Improvement projects
should start to increase the registration of adverse events.
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To improve patient safety, reporting systems should detect
most adverse events, identify the underlying problem,
develop interventions and monitor improvements to reduce
adverse events sustainably.

Acknowledgements

The author(s) would like to thank all the participating hospitals in
this study.

Declaration of conflicting interest

The author(s) declared no potential conflicts of interest with
respect to the research, authorship, and/or publication of this
article.

Funding

The author(s) disclosed receipt of the following financial support
for the research, authorship, and/or publication of this article:
Netherlands Organisation for Health Research and Development
(ZonMw) grant 8392010022.

ORCID iD

B.J. Laan https://orcid.org/0000-0002-2357-8871

Supplementary material

Supplementary material for this article is available online.

References

de Vries EN, Ramrattan MA, Smorenburg SM, Gouma DJ and Boermeester
MA (2008) The incidence and nature of in-hospital adverse events: a
systematic review. Quality and Safety in Health Care 17: 216-223.

Evans SM, Berry JG, Smith BJ, Esterman A, Selim P, O’Shaughnessy J
and DeWit M (2006) Attitudes and barriers to incident reporting: a
collaborative hospital study. Quality and Safety in Health Care 15:
39-43.

Gallagher TH, Garbutt JM, Waterman AD, Flum DR, Larson EB,
Waterman BM, Dunagan WC, Fraser VJ and Levinson W (2006)
Choosing your words carefully: how physicians would disclose

harmful medical errors to patients. Archives of Internal Medicine
166: 1585-1593.

Jericho BG, Tassone RF, Centomani NM, Clary J, Turner C, Sikora M,
Mayer D and McDonald T (2010) An assessment of an educational
intervention on resident physician attitudes, knowledge, and skills
related to adverse event reporting. Journal of Graduate Medical
Education 2: 188—194.

Kaldjian LC, Jones EW, Wu BJ, Forman-Hoffman VL, Levi BH and
Rosenthal GE (2008) Reporting medical errors to improve patient
safety: a survey of physicians in teaching hospitals. Archives of
Internal Medicine 168: 40—46.

Laan BJ, Maaskant JM, Spijkerman 1JB, Borgert MJ, Godfried MH,
Pasmooij BC, Opmeer BC, Vos MC and Geerlings SE (2020)
De-implementation strategy to reduce inappropriate use of intra-
venous and urinary catheters (RICAT): a multicentre, prospective,
interrupted time-series and before and after study. The Lancet
Infectious Diseases 20: 864—872.

Marang-van de, Mheen PJ, van Hanegem N and Kievit J (2005)
Effectiveness of routine reporting to identify minor and serious
adverse outcomes in surgical patients. Quality and Safety in Health
Care 14: 378-382.

Mitchell I, Schuster A, Smith K, Pronovost P and Wu A (2016) Patient
safety incident reporting: a qualitative study of thoughts and percep-
tions of experts 15 years after “To Err is Human’. BMJ Quality and
Safety 25: 92-99.

Nuilez-Nuilez M, Navarro MD, Palomo V, Rajendran NB, Del Toro MD,
Voss A, Sharland M, Sifakis F, Tacconelli E, Rodriguez-Bafo J, EPI-
Net, Combacte-Magnet and EUCIC Group for SUSPIRE (2018)
The methodology of surveillance for antimicrobial resistance and
healthcare-associated infections in Europe (SUSPIRE): a systematic
review of publicly available information. Clinical Microbiology and
Infection 24: 105-109.

Sari AB-A, Sheldon TA, A Cracknell, et al (2007) Sensitivity of routine
system for reporting patient safety incidents in an NHS hospital: ret-
rospective patient case note review. BM.J 334: 79.

Schwendimann R, Blatter C, Dhaini S, Simon M and Ausserhofer D
(2018) The occurrence, types, consequences and preventability of
in-hospital adverse events — a scoping review. BMC Health Services
Research 18: 521.

van Mourik MSM, Perencevich EN, Gastmeier P and Bonten MJM
(2018) Designing Surveillance of Healthcare-Associated Infections
in the Era of Automation and Reporting Mandates. Clinical Infectious
Diseases 66: 970-976.



