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Learning Objectives

1
Attendees will understand 
that we can only reduce 
the likelihood of 
laboratory acquired 
infections, we cannot truly 
eliminate that risk.

2
Attendees will be able to 
organize stakeholders 
within their organization 
toward the goal of 
reducing the risks of 
laboratory acquired 
infections.

3
Attendees will be able to 
identify potential risks 
from equipment, 
procedures, and personnel 
within their laboratory for 
laboratory acquired 
infections.

4
Attendees will be able to 
analyze laboratory 
equipment procedures for 
ways to increase or 
decrease risks associated 
with laboratory acquired 
infections.



Laboratory associated infection (LAI):

An infection resulting from work with infectious biological agents 
during the course of laboratory, or laboratory related, activities. May 
be either symptomatic or asymptomatic.

Synonyms include:
• lab acquired infection
• lab acquired illness
• lab associated illness
• lab acquired infection or intoxication (Canada)
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Potential Routes of Transmission

• Inhalation infectious aerosols, droplets, sniffing samples
• Ingestion mouth pipetting; eating, drinking
• Percutaneous inoculation needle sticks and other contaminated 

sharps; animal bites; exposure to previously broken or damaged skin
• Mucous membrane exposure infectious materials in contact with 

eyes, nose, mouth (splashes, contact from contaminated surfaces
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Early History of LAIs
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More Recent History of LAIs

• Four hallmark studies by Pike 
and Sulkin collectively identified 
4,079 LAIs resulting in 168 
deaths between 1930 and 1978

• 159 causative agents identified 
but > 50% of infections were 
caused by only 10 agents

• Byers and Harding identified 
3,230 3,246 primary LAIs and 41 
fatalities between 1979 and 
2015

• 854 of these were asymptomatic
• There were also 19 secondary 

and 8 tertiary infections 
recorded

• Again, more than half of these 
infections were caused by only 
10 agents

Slide Provided by Scott Patlovich



Slide Provided by Scott Patlovich Source: Byers and Harding, 2017



Munson et al. 2017 Laboratory Focus on Improving the Culture of Biosafety: 
Statewide Risk Assessment of Clinical Laboratories That Process Specimens 
for Microbiologic Analysis

• Wisconsin Clinical Laboratory Focused.
• Information  important to the assessment of risk were often not available to 

the laboratory. 
• “Over 88% of the respondents complied with more than three-quarters of 

the mitigation control measures listed in the survey.”
• “Facility assessment revealed that subsets of laboratories that claim 

biosafety level 1, 2, or 3 status did not possess all of the biosafety elements 
considered minimally standard for their respective classifications.” 

• “Task assessment identified deficiencies in…packaging and shipping, direct 
microscopic examination, and culture modalities solely involving screens for 
organism growth.” 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5744218/ 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5744218/




LAIs Database (ABSA)
https://my.absa.org/LAI
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Some Biosafety Guidelines

• CDC/NIH. Biosafety in Microbiological and Biomedical Laboratories, 
6th Edition. ( 2020) https://www.cdc.gov/labs/bmbl/

• World Health Organization. Laboratory Biosafety Manual, 4th 
Edition.(2020) https://www.who.int/publications/i/
item/9789240011311

• Nebraska Isolation and Quarantine Manual (2020)
https://www.nebraskapress.unl.edu/university-of-nebraska-medical-
center/9780989353731/
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CLIA items Related to Biosafety

• 493.1101 (d) Safety procedures must be established, accessible, and 
observed to ensure protection from physical, chemical, biochemical, and 
electrical hazards, and biohazardous materials.

• 493.1407 (e) (2) The laboratory director must ensure that the physical plant 
and environmental conditions of the laboratory are appropriate for the 
testing performed and provide a safe environment in which employees are 
protected from physical, chemical, and biological hazards. 

• 1445 (e) (2) The laboratory director must ensure that the physical plant and 
environmental conditions of the laboratory are appropriate for the testing 
performed and provide a safe environment in which employees are 
protected from physical, chemical, and biological hazards. 



From Reynolds M Salerno, PhD,  https://www.cdc.gov/cliac/docs/addenda/cliac0416/8_Salerno_BIOSAFETY_CLIAC_April2016.pdf 

https://www.cdc.gov/cliac/docs/addenda/cliac0416/8_Salerno_BIOSAFETY_CLIAC_April2016.pdf


Hierarchy of Controls

https://www.cdc.gov/niosh/hierarchy-of-controls/about/ 

https://www.cdc.gov/niosh/hierarchy-of-controls/about/


LAIs –Lessons Learned 

Prevention of LAIs can be achieved 
through:
• Risk assessment!
• Administrative (SOPs, education, 

training) and engineering (BSCs) 
controls appropriate for organisms 
used

• Personal protective equipment (PPE)
• Immunization –when available 
• Prompt injury/accident/illness 

reporting –know signs/symptoms

Slide Provided by Scott Patlovich Source: Byers and Harding, 2017



This isn’t how an HHCD will arrive at most facilities

Photo John Lowe

Photo Omaha World Herald



Published in 2018

https://synergist.aiha.org/201804-
no-boundaries 

Published in 2022

https://synergist.aiha.org/2022060
7-next-pandemic 

https://synergist.aiha.org/201804-no-boundaries
https://synergist.aiha.org/201804-no-boundaries
https://synergist.aiha.org/20220607-next-pandemic
https://synergist.aiha.org/20220607-next-pandemic


If a HHCD is identified

1

Know your 
limitations

2

Prepare for what 
you can and can’t 
do safely

3

Look for 
alternatives
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Handling Specimens

• Processes and Testing Performed in 
the POC BSL-3 Laboratory

• Processes and Assays Available in 
the NPHL BSL-3 Laboratory

• Procedures and tests performed by 
the core laboratory of the hospital

• Transportation of Specimens Within 
the Hospital or on Campus

• Transportation of Specimens 
Outside the Institution (i.e., to the 
CDC)



Handling HHCD Specimens







HHCD 
opportunities 
to address 
potential 
issues

• Improve clarity of contact information for 
inquiries, including who and how to contact.

• Improve clarity of communication to rely 
less on verbal communications from sales 
representatives.

• Improve timeliness of responses. 
• Improve clarity of digital guidelines.
• Develop protocols beyond those that are 

organism (i.e., Ebola) dependent.
• Improve clarity decontamination procedures 

that are compatible.



Evaluation to complete after presentation
This evaluation is of this presentation during the 2022-
2023 trainings for Prevention, Preparedness and 
Response (P2R) Consortium Funded by the NIEHS 
Worker Training Program (U45ES019360-11)

https://umich.qualtrics.com/jfe/form/SV_5oGkmwJ
EZolvzJs

https://urldefense.com/v3/__https:/umich.qualtrics.com/jfe/form/SV_5oGkmwJEZolvzJs__;!!KwNVnqRv!D-cJmIs3SJOzG9CvpKItvq8Uz3JoD94GMhyOR08uoB410gY4MQFwkwVE5i7bgJeKtHkQsYVczk_r5ee81Nc$
https://urldefense.com/v3/__https:/umich.qualtrics.com/jfe/form/SV_5oGkmwJEZolvzJs__;!!KwNVnqRv!D-cJmIs3SJOzG9CvpKItvq8Uz3JoD94GMhyOR08uoB410gY4MQFwkwVE5i7bgJeKtHkQsYVczk_r5ee81Nc$
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