Role and limitations of bio-containment
labs in diagnostics

Martin Beer Source

B.Mahy, CDC
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About 50% with a zoonotic potential

Institut fur Vlrusdlagnosuk — Institute of D\agnosllc Virology

Risk groups
CSFv |FMDV HPAIV
ASF
BTV BTV
(WHO, Biosafety Manual, 3rd edition, 2004)
Biosafety levels Biosafety levels: special classification

for veterinary medicine

BSL4vet or BSL3ag or BSL3+:

Highly infectious animal viruses with no zoonotic potential

FMDV
ASF

and viruses important for differential diagnostics

e.g. SVDV

— HCFs with BSL4 (veterinary), but BSL2 (human)

(WHO, Biosafety Manual, 3rd edition, 2004)




Loeffler's animal facility: ,High containment’ anno 1900

,...Germany could be considered free of FMD if there weren't
Prof. Loeffler's experiments...*

Loeffler, 1906:

... that the situation of a future institute should really

be such that it of itself could completely exclude any

spread of the infective matter. Undoubtedly, an island
would be best suited for this purpose.

FLI

»High Containment* FLI Insel Riems

L4vet
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Use of a high containment facility (HCF)

T

e.g. -growth characteristics e.g. -virus isolation e.g. - pathogenesis studies
- protein function analysis - neutralisation assay -imm./challenge studies
- constr. of mutated viruses - PCR-analysis - reference materials

for efficient and safe detection/control/eradication of

highly infectious group 3 or 4 agents !




Diagnostics in , high containment facilities*

Necropsy (1)

Necropsy (2)

— Analysis and sampling of animals infected with group 3 or 4(vet) agents

In vivo characterisation:
NDV (ICPI); AIV (IVPI); new BL3/4vet
Isolates, (diff. CSF/ASF)

Diagnostics: Conventional methods

Serology:

- neutralisation assays

- hemagglutination inhibition test
- indirect immunofluorescence assa

Virus/antigen detection:

- virus isolation
- hemagglutination test

- immunofluorescence test

- virus growth tests
- electron microscopy

For group 3 and 4:
in HCFs only!

Diagnostics: Nucleic acid detection




Nucleic acid detection (1): PCR / real-time PCR

e.g. Influenza A

real-time ECR as high_ly sensitive and specific standard method
for many infectious diseases: e.g. FMDV, CSFV, ASFV, BTV, AIV

Nucleic acid detection (2): RNA/DNA-extraction

—  Guanidinium-thiocyanate
lysis

|

Complete inactivation
of viruses

l

»Safe" handling outside of
high containment facilities

Nucleic acid detection (3): organisation/limitation

Ver.1
BSL3/4
— Sample — Lysis — Extraktion
Detection/Analysis
Ver.2
= BSL3/4 BSL2
Detection/Analysis
— Sample
Lysis Extraktion

Nucleic acid detection (4): Sequencing/DNA-chip technology

Kindly provided:
IAH, Pirbright, UK
(2001)

Nucleic acid detection (5): automization — roboter systems

- autom. nucleic acid extraction
-> 1000 samples per day

- used for AlV, BTV, FMDV etc.




Summary

Specialised classification for organisms relevant
for vet. med. (BSL4vet/BSL3ag); standards?
(WHO, OIE, national regulations)

Important role of HCFs:

safe and efficacious detection, control
characterisation of group 3 or
organisms

and
4 micro-

Conventional diagnostics/in vivo tests:
in HCFs only

Molecular diagnostics:
only sample lysis in HCFs > further steps
in BSL2 possible

Thank you for your attention !

Friedrich-Loeffler-Institut, Insel Riems

High containment facility: biosafety levels

Definition:
Biosafety level: Laboratories are assigned a classification (levels 1 to 4) based
on the risk to human or animal health of handling certain types of organisms.

Summary of Recommended Biosafety Levels for Infectious Agents (NIH, 1999)

Safety Equipment

Faciliti

BSL Agents Practices (Primary Barriers) (Secondary Barriers)
1 Not known to consistently cause disease in Standard Microbiological None required ‘Open bench top sink
healthy adults Practices required
2 ‘Associated with human disease, hazard = BSL-1 practice plus: Primary barriers = Class lor | BSL-1plus:
percutaneous injury. ingestion, mucous + Limited access 11BSCs o other physical Autoclave available
membrane exposure + Biohazard warning signs | containment devices used
cautions. for all manipulations of
« Biosalety manual defining | agents that cause splashes
any needed waste or aerosols of infectious
decontamination or medical | materials; PPES: laboratory
surveillance policies coats: gloves; face
protection as needed
3 Indigenous or exotic agents with potential for BSL-2 practice plus: Primary barriers = Class lor | BSL-2 plus:
aerosol transmission; disease may have serious | « Controlled access 11BCSS o other physical + Physical separation from
or lethal consequences « Decontamination of all containment devices used | access corridors
te for all open manipulations of | « Self-closing, double-door
- Decontamination of Iab agents: PPES: protective lab
clothing before laundering | clothing: gloves: respiratory | « Exhausted air not
+ Baseline serum protection as needed recirculated
« Negative airflow into
laboratory
7

FLI —

Dangerousfexatic agents which pose high risk of
h ) d lab

BSL-3 practices plus:

infections; or related agents with unknown risk
of transmission

« Clothing

enterin

+ Shower on exit

« Al material
decontaminated on exit from
facility

Primary barriers = All
procedures conducted in
Class Il BSCs or Class | or Il
BSCs in combination with
full-body, air-supplied.
positive pressure personnel
suit

BSL-3 plus:
« Separate building or
isolated zone

+ Dedicated supply and
exhaust, vacuum, and decon
systems

« Other requirements
outlined in the text

CUH2A, Princeton, NJ, US




