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IntroductIon

In this document an overview is given of the e-surveillance software that was devel-
oped at the Erasmus MC to support the infection control professionals to perform 
a two-year series of hospital-wide computer-assisted point prevalence surveys 
(CAPPS) for hospital-acquired infections in an university hospital, as well as the 
validation in another hospital setting.

Most important requirement for the e-surveillance software was to maximally 
support the infection control professionals with each step of a computer-assisted 
point-prevalence survey, including multi-person review and conflict resolution.

Each step of this process, the workflow (figure 1), and its functional requirements 
are described.

Workflow

To perform a hospital-wide computer-assisted point-prevalence survey several 
steps are taken, which are described below and schematically presented in figure 1.

Figure 1: Workflow of a CAPPS. Steps 1-8 are described in more detail in this document.
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Step 1. Automatically determining the point prevalence population
By PREZIES defi nition a point-prevalence population (PPP) includes all admitted 
patients, except those admitted to day-care, to the department of psychiatry and 
those coming for hemodialysis. Patients who are admitted on the survey day are 
also excluded.

To support an automatically generated PPP the e-surveillance software needs to 
have access to census data within the hospital information system. This is done by 
a so called ‘Admission, discharge and transform’ (ADT) interface and every moment 
there is a change in patient location or medical specialty the information is updated 
in the e-surveillance software’s data warehouse (fi gure 2).

On the point-prevalence day the PPP is generated using expert rules in a rule engine 
based on the PREZIES defi nitions.

Figure 2: Surveillance Data Extraction and Storage
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Step 2-3. Algorithm based selection of patients for review by the infection control 
professionals
An important efficacy step in the workflow of an electronically assisted surveillance 
system is to automatically differentiate between those patients who are likely to 
suffer from a hospital acquired infection and those who do not. This is done using 
an algorithm-based selection mechanism that uses diagnostic and clinical variables 
from different sources in the hospital’s information system.

To fully automate this step the variables have to be systematically extracted from 
their different sources and stored in the e-surveillance data warehouse (figure 2), so 
they can be employed by the rule-engine to execute the algorithm that results in a 
Nosocomial Infection Index (Nii) -score, on which the selection is based.

Calculating the Nii-score
The e-surveillance software uses a rule based system for calculating the NII-score. 
The underlying technology is Windows Workflow Foundation (WWF) version 3. With 
this technology it is possible to visually compose blocks of code and create rules 
in a rule editor (figure 3).  Rules consists of conditions, if-actions and then-actions. 
If-actions fire when the condition is true, else actions when the conditions is false.  
An example of a rule is:

If maximum temperature in the past 1 days >= 38 degrees Then add 5 points to the HAI 
property score

There is a variety of different rule categories for creating logic pertaining to the 
patient location, medication, laboratory results etc. The rules are composed into 
rulesets and can have a priority within the ruleset. The rules are processed against 
the patient data and when a condition is met the score is altered. The HAI (2.0) 
ruleset consists of the rules shown in figure 4.

Every day a scheduled process creates the hospital population of the previous day 
based on the available location data. For each patient in the population the relevant 
patient data is gathered. Next the algorithm filters out prophylactic antibiotics and 
computes the scores for the different HAI-categories like bloodstream infection and 
surgical site infection. Based on the outcome of these subtype scores and a number 
of other rules the overall HAI score is computed and stored in the data warehouse. 
All the rules that fire with the corresponding scores are also stored in the Surveil-
lance data warehouse (figure 5).
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Figure 3: Screenshot of the rule editor

Figure 4: screenshot of the HAI 2.0 rule set showing the diff erent rules of the Nii algorithm.
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Figure 5: HAI 2.0 algorithm step by step, daily scheduled process and storage of information in the 
Surveillance data warehouse.
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Selection of patient with Nii score ≥ 8 for review
All patients with a NII score < 8 are automatically removed from the population 
of patients that need to be reviewed. The remaining population of patients with 
a NII score ≥ 8 are selected for review and presented a survey population in the 
dashboard (figure 6).

Step 4. Review of selected patients by two infection control professionals
After logging on using a personal user account the infection control professional is 
presented with the dashboard with survey populations ready for review. There is a 
separate dashboard for first and second review indicating which populations need to 
be reviewed, how much patients within each population need to be reviewed and who 
is currently reviewing the population if the review is in progress. Two infection control 
professionals will independently review the same survey population (figure 7).

Patient timeline
The infection prevention professional uses the e-surveillance client to evaluate and 
score the algorithm-selected patients. In the client all relevant information about 
the patient is conveniently presented in a timeline (each day is represented by one 
column, from left to right) (figure 8.). Clinical reports can be displayed in full by rest-

Figure 6: Screenshot of the e-surveillance software’s dashboard showing the consecutive point 
prevalence populations and status
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ing the mouse cursor on a clinical report icon (B, D, I, E, O). The red color of a clinical 
report indicates that a keyword like “fever” is detected in the report.

Details regarding the detected microorganisms can be found by resting the mouse 
on a positive (red) microbiology result. The names of the organisms are shown with 
the kind of specimen they were detected in and the susceptibility can be retrieved 
(fi gure 9).

Step 5. Scoring and Confl ict Resolution
The infection prevention professionals score each patient on the presence or ab-
sence of a HAI, including subcategory. They can add notes and nominate a patient 
for further discussion (fi gure 10). If a reviewer has fi nished reviewing a population 
the review is closed. When both the fi rst and second reviews have been closed the 
confl icts between the reviews are automatically selected for further confl ict resolu-
tion.

Figure 7. Overview of IP’s assessment process. Each point prevalence population is reviewed by 2 
IP’s and discrepancies are resolved by consensus.
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The scores of the expert rules, the first and second reviewer are presented together 
with any notes that the first or second reviewer has made. The reviewers discuss the 
case and come to a final conclusion (step 6) (figure 11). After all the conflicts have 
been resolved the population can be authorized by the infection control coordinator 
(step 7), making the information available for epidemiological analysis and report-
ing (step 8).

Figure 8: Patient timeline showing all relevant information
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Figure 9: Microorganism details and susceptibility
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Figure 10: Documenting the results of ICP’s assessment

Figure 11: Conflict resolution
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