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How to detect outbreaks early enough?

Classic definition of a suspected outbreak: two cases with a
suspected connection

In practice: two cases from the same ward within the same
month?

This algorithm seemed to result in a lot of false alarms on
certain wards.
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Cases/month, Boras hospital dec 2013 - nov 2017

Viskan barnmott
Sandared VC
Kirurgmott
Alingsas med mott
Alingsas med akut
R65 Gerort
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Herrljunga VC
Floda VC
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Lerum VC

Barnavd

Alingsas palliativavd
Alingsas Med avd 7
KAVA

Medicin 4

0

Two cases in a month — extremely unusual!
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Two cases in a month — a regular event
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Poisson distribution
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Gastroenterology/nephrology ward, Boras
Cases per month dec 2013-nov 2017
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Cases/month, dec 2013-nov 2017

Viskan barnmott
Sandared VC
Kirurgmott
Alingsas med mott
Alingsas med akut
R65 Gerort
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Floda VC
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Alingsas Med avd 7

2 cases/month ->
measures taken
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Measures taken

- Chart review (when/where did the patient get symptoms? How
severe are the symptoms?

Have the patients been in the same room?

Inform unit manager — remind them of CDI routines

Consider ribotyping

Consider initiating an outbreak group
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Study aims

1. Hidden transmission: 2. Evaluate ward-specific cut-off
how common is it? (and the simpler two-case algorithm)
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HMW typing

(High Molecular Weight typing using MALDI-TOF)
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RESEARCH ARTICLE

High Molecular Weight Typing with MALDI-
TOF MS - A Novel Method for Rapid Typing
of Clostridium difficile

Kristina Rizzardi, Thomas Akerlund*

Department of Microbiology, Public Health Agency of Sweden, Solna, Sweden

* thomas.akerlund & folkhalsomyndigheten.se

Abstract

Clostridium difficile strains were typed by a newly developed MALDI-TOF method, high mo-

lecular weight typing, and compared to PCR ribotyping. Among 500 isolates representing
Cn:"s’.“'_'f[.‘.’{k 59 PCR ribotypes a total of 35 high molecular weight types could be resolved. Although less

discriminatory than PCR ribotyping, the method is extremely fast and simple, and supports
for cost-effective screening of isolates during outbreak situations.
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HMW typing

(High Molecular Weight typing using MALDI-TOF)

Once set up, it is easy to perform and cheap, using regular lab equipment
Excellent for ruling out suspected transmission

Not high-res enough to confirm transmission

Used in conjunction with Whole Genome Sequencing at Swedish national

reference labs (Orebro University Hospital, Public Health Agency of
Sweden
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Results
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Clinical cases > Culture or typing failed

All positive toxin PCR at two 1SS, e
hospitals during two years (2020 & v N9 GiEr Eass Wil
2021) were studied Typable Lo same HMW type and
n=693 shared ward history
_ _ V n=560
Culture -> High Molecular Weight S Connected cases
typing by MALDI-TOF connection [=p Were of different
n=138 ribotypes
) . v n=58
Medical records studied — shared
ward + shared C. difficile type? Shared PCR Suspected cases had
ribotype = >3 SNP differences
n=80 n=68
Ribotyping and Whole Genome \ 4
Sequencing of isolates in Confirmed
suspected clusters C'“Sltgr
n=
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Distribution of HMW types
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Cluster
(ribotype)

Shared ward

Surgical
(general)

Medical
(cardiology)

Medical
(kidney)

Surgical ward 2

Ward where test was taken

Surgical (gastrointestinal)
Medical ward
Infectious diseases (outpatient)

Medical (kidney)
Medical (general)
Infectious diseases

Medical (kidney)

Neurology (stroke)
Medical (lung)

Medical (general)
Medical (general)
Infectious diseases (outpatient)

Poisson alert

Medical
(kidney)

Infectious
diseases
Medical
(kidney)

Two-case alert

Medical
(kidney)
Medical
(emergency)
Infectious
diseases
Medical
(kidney)

Medical (lung)
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Testing of the Poisson model

Confirmed No confirmed
transmission transmission
Sensitivity:
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Conclusions




Question Answer

Hidden transmission: It happens regularly in our setting,
how common is it? but not very often (~2 %)

Caveat: only symptomatic cases with
transmission at a shared ward within 30
days were identified!

Not included: asymptomatic donor,
asymptomatic receiver, transmission
between wards, transmission over longer
time periods...
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Question Answer

Evaluate ward-specific cut-off The ward-specific cut-off does not
(and the simpler two-case algorithm) work, at least in absence of an
overt outbreak.

A two-case algorithm also does
not work in this setting.

The main reason: patients are
generally not tested at the same
ward as the ward where the
bacteria were transmitted.
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So, what to do?

HMW typing of all cases is feasible (but requires culturing)

The typing must be combined with each patient”s ward history — not
only the ward ordering the test

A hard work to do manually, but IT solutions can help!
- Patients and their current and previous wards connected to lab data
Including typing results -> automatized algorithm for alert
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Thank you for listening!
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