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Institute for Infectious Diseases of

the University of Berne

« Clinical microbiology
(bacteriology, virology,
parasitology, mycology) 24/7/365

* Research and development

» Teaching

« Staff: appr. 180
« BSL1, 2and 3; ABSL1 and 2
* Biosafety Center
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WHO GUIDANCE

on implementing regulatory
requirements for biosafety
and biosecurity in
biomedical laboratories

- a stepwise approach

WORLD HEALTH ORGANIZATION
GENEVA, 2020

Y, World Health
 Organization

https://www.who.int

/publications/i/item/
9789240011311
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Laboratory associated infections u

ClinMicroNet online survey of 2002-2004 (ASM): e
» 88 hospital microbio labs and 3 national ref. labs
« 33 % of laboratories reported at least 1 laboratory
associated infection
 Most common : shigellosis, brucellosis, salmonellosis
» Highest incidence : Brucella and Neisseria meningitidis

Incidence of infection | General Laboratory
population worker

Brucella species 0.08/100.000 641/100.000
Neisseria meningitidis 0.62/100.000 25.3/100.000

https://academic.oup.com/cid/article/49/1/142/371797 - 2009
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Laboratory acquired infection h
Person infected in a laboratory with SARS-

A lab assistant involved in COVID-19 research in
COV‘2 Taiwan exposed 110 people after becoming infected

at work

By Matt Field | January 25, 2022

Genomic sequence confirmed LAl
Handling animals, unsufficient training
700 people tested in the neighborhood
105 people quarantined

325 people who worked in the same building
ordered to practice self-health

https://www.science.org/content/article/taiwan-s-science-academy-fined-biosafety-lapses-after-lab-worker-contracts-covid-19
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A Lab Accident Likely Led to a Woman's
Death From Brain-Destroying Prions 9 Years
Later

Ed Cara - 4 days ago 0O Y 0 =

A lab accident in 2010 likely led to a woman's untimely death nearly a decade later,
according to doctors in France. In a recent case study, they describe how a woman in her
early 30s developed a universally fatal brain disorder years after she had pierced her skin

with equipment used to handle infectious rogue proteins called prions.
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CORRESPONDENCE

Variant Creutzfeldt—Jakob Disease Diagnosed 7.5 Years after Occupational

Exposure
July 2, 2020

« While she was using forceps to handle the samples, she accidentally
stabbed her thumb through a double pair of latex gloves, enough to
break the skin and cause bleeding (2010).

« Conclusions: Percutaneous exposure to prion-contaminated material
is plausible in this patient, since the prion strain that she had
handled was consistent with the development of variant CJD.
The 7.5-year delay between the laboratory accident and her clinical
symptoms is congruent with the incubation period in the transfusion-
transmitted form of the disease.

https://www.nejm.org/doi/full/10.1056/NEJMc2000687



https://www.nejm.org/doi/full/10.1056/NEJMc2000687

Surveillance of laboratory exposures to
human pathogens and toxins, Canada
2020

Figure 3: Confirmed exposures incidents and active
licenses by sector reported to Laboratory Incident
Notification Canada, Canada 2020
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Table 2: Root causes reported in follow-up reports of
exposure incidents, Canada 2020 (N=89)

Citations

n | %

Root cause Examples of areas of concern

Communication did not occur but

L should have
Communication —— 8 9
Communication was unclear,

ambiguous, etc.

Equipment quality control needed
improvement

Equipment Equipment failed 12| 13

Equipment was not appropriate for
purpose

A violation (cutting a corner, not follow
correct procedure, deviating from
standard operating procedure) 21 24
An error (a mistake, lapse of
concentration, or slip of any kind)

Supervision needed improvement

Human
interaction

Management Lack of auditing of standards, policies
and oversight and procedures 10 1"

Risk assessment needed improvement

Training not in place but should have
been in place

Training Training not appropriate for task/activity ? 10
Staff were not qualified or proficient in
performing task

Documents were followed as written but
Standard not correct for activity/task

operating Procedures that should have been in 24| 27
procedure place were not in place

Documents were not followed correctly

Other Not applicable 5 6

® Percentages rounded to the nearest whole number




The new WHO manual
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1st Laboratory Biosafety Manual of WHO
First published in 1983 e o
Encouraged countries to accept and implement basic
concepts in bios_afety | | QRATORY
Served as practical guidance on biosafety for more than "ﬂ‘gsAFEw
30 years | ?,‘ANUA\-
Risk group for organisms: I, Il, Il and IV
No biosafety levels but: Basic — Containment and k
Maximum Containment \}/

Classical microbiology in laboratories (cultivation, EM etc.)
PCR was born, 1988 — Tag-polymerase awarded as
«molecule of the year» by Science*

* Saiki et al. "Primer-directed enzymatic amplification of DNA with a thermostable DNA polymerase." Science
vol. 239 pp. 487-91 (1988)



2nd and 3rd Laboratory Biosafety Manual
of WHO

« Second edition of LBM published in 1993
» Third edition of LBM published in 2004
* 9 parts, appr. 170 pages

— Risk groups 1 -4

— Risk assessment

— Biosafety level 1 — 4 (checklists)

— Recombinant technologies

— Transport

— Biosecurity

UUUUUUUUUUU
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Lahoratory biosafety manual
Third edition

World Health Organization
eeeeee




Since 2004

A lot happened:
 SARS outbreak:
— Singapore, 2003
— Taipei, 2003
— Beijing, 2004
« SARS-CoV-2 pandemic
« Enhancement of laboratory biosafety
* Increase of safety awareness, biosafety training
worldwide
« Biorisk management
« Safety culture
* New technologies




Facts u

* Most laboratories: —

o BSL1-BSL2
o Increasing number of BSL3
o Few BSL4

» Despite existing regulations:
o Each laboratory is unique, procedures are specific to each lab /

institute
o Sophisticated enigeering controls are cost intensive and not

walways risk based
« The audience varies — different countries — different cultures



Are we less safe in the future? ub
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« We still have laboratory associated infections
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despite highly sophisticated Biosafety Levels
* Risk groups differ in description, name and
expression between countries

SHARE POLICY FORUM  BIOSAFETY AND BIOSECURITY
@ Risk-based reboot for global lab biosafety
ine Makison Kathrin Summermatter3, Allan Bennettd, Mari:
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o
@ Science
©

Article Figures & Data Info & Metrics eLetters PDF
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https://science.sciencemag.org/content/360/6386/2607?rss=1/share



Table 1. CCHFV hazard groups and biosafety levels https://pubmed.ncbi.nIm.nih.gov/27667586/

Country Endemic Hazard group el of Biosafety level of CCHFV research
ystics
South Africa + 2 BSL-2 19802004 BSL-4
BSL-3 since 2004
Slovenia — 4 BSL-2 1995-2004 BSL-3 since 2004
BSL-3 since 2004
Albania + 2 BSL-2 BSL-3
Kosovo + 2 BSL-2 BSL-2
Greece + 1 BSL-2 1975-1987 BSL-3 glovebox mtroduced in 1987
Bulgaria + 3 BSL-2 BSL-3
Serbia + n.i. BSI n..
Turkey + 2 BSL-2 BSL-3 since 2012
Kazakhstan + 4 BSL-3 BSL-4
Georgia + 4 BSL-3 BSL-4
[ran + 3 BSL-2 glovebox -
Senegal + 3 BSL-2 glovebox 1990-1999 BSL-3
BSL-3 2000-2015
Germany — 1 BSL-4 BSL-4
Sweden - 4 BSL-4 BSL-4
UK - 1 BSL-4 BSL-4
France — 4 BSL-4 BSL-4
USA — 1 BSL-3 BSL-4




Are we less safe in the future? ub
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« We still have laboratory associated infections
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despite highly sophisticated Biosafety Levels

* Risk groups differ in description, name and
expression between countries

« Globally applied despite different circumstances

 Different countries have differents cultures,
climates, requirements and resources

* Funding to sustain the labs is not always
guaranteed or underestimated

« The one fit all approach does not fit all

« WHO issues guidelines that should be
applicable worldwide

SHARE  POLICY FORUM  BIOSAFETY AND BIOSECURITY
@ Risk-based reboot for global lab biosafety
Kathrin Summermatter3, Allan Bennettd, Mari:

o

)
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Article Figures & Data Info & Metrics eLetters [APDF

https://science.sciencemag.org/content/360/6386/2607?rss=1/share



The new WHO laboratory biosafety
manual comes with a core document
and 7 monographs with more details
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4th Laboratory Biosafety Manual of WHO

Core document — nine section (appr. 90 pages): e s .
* Glossary
. LABORATORY
* |ntroduction BIOSAFETY
. MANUAL
* Risk assessment
« Core requirements
* Heightened control measures
* Maximum containment measures
* Transfer and transportation
« Biosafety programme management
« Laboratory biosecurity

« National / international biosafety oversight




4th Laboratory Biosafety Manual of WHO

Associated monographs with more detailed e "
information (> 800 pages):
* Risk assessment
 Biosafety cabinets and other primary BIOSAFETY PROGRAMME

MANAGEMENT

containment devices
* Personal protective equipment
* Decontamination and waste management
« Laboratory design and maintenance
« Biosafety programme management
* Qutbreak preparedness and resilience




How to use the manual and the monographs

UUUUUUUUUUU

Existing national regulations are still to be implemented at the
national level and will not be undermined by the new WHO manual.
The manual is intended to serve as a guideline and resource for
biosafety professionals, regulators, engineers, architects...

It is open for state-level regulation that uses risk groups and biosafety
levels, as well as activity-based, list-based, etc. regulation.

Templates in monographs to help implementing biosafety and
biosecurity in an institution

Recommended reading to start: core document, biosafety programme
management, risk assessment



Thank you for your attention
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