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Policy 140: Vaccinia/Poxviruses 
 

I. PURPOSE 
 
This policy establishes standards for working safely with vaccinia and other orthopoxviruses in research 
laboratories. This IBC policy follows national guidelines set forth by the CDC in the Biosafety in 
Microbiological and Biomedical Laboratories (BMBL, 6th Ed.) and the vaccinia vaccine recommendations 
of the Advisory Committee on Immunization Practices (ACIP) (MMWR, 71(22), pp 734-742, 2022). This 
policy applies to all research staff with direct exposure to vaccinia virus, including animal handlers, but 
does not apply to researchers with indirect exposure, custodians, maintenance staff, and other non-
researchers who may enter vaccinia research labs but have very minimal likelihood of exposure to 
potentially infectious materials. 
 

II. BACKGROUND 
 
Researchers who engage in activities with non-highly attenuated strains of vaccinia virus are at increased 
risk for laboratory acquired infections, serious complications, and transmission to close personal 
contacts. Infections can include skin lesions that are localized at the site of exposure or spread to other 
sites, as well as ocular infections. 
 

III. DEFINITIONS 
 
Direct exposure: working with viral cultures, materials exposed to viral cultures, bodily fluids or tissues 
from infected animals or patients, and any other potentially vaccinia- infected material.  
 
Indirect exposure: working in the same lab where vaccinia is used but not directly working with cultures 
of vaccinia or vaccinia-infected fluids or tissues or animals as described above.  
 
Non-highly attenuated vaccinia strains: can infect and replicate in human cells. Use at biosafety level 2. 
 

Strain Biosafety Level 
Western Reserve (WR) BSL-2 
New York City Board of Health (NYCBOH) BSL-2 
Copenhagen BSL-2 
Temple of Heaven BSL-2 
Lister BSL-2 
Cowpox BSL-2 
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Highly attenuated vaccinia strain: able or unable to infect human cells; unable to replicate or replicate 
poorly in human cells; commonly used as vaccine strains and considered avirulent. May be used at 
biosafety level 1. 
 

Strain Biosafety Level 
Modified Vaccinia Ankara (MVA) BSL-1 
NYCVAC (derived from Copenhagen) BSL-1 
ALVAC (derived from canarypox) BSL-1 
TROVAC (derived from fowlpox) BSL-1 

 
Recombinant vaccinia: viral vectors or recombinant/chimeric viruses containing vaccinia genome. 
 

IV. SCOPE 
 
The Dartmouth IBC highly recommends that research personnel and students who work directly with non-
highly attenuated vaccinia viruses or recombinant vaccinia viruses derived from non-highly attenuated 
vaccinia strains, or other non-highly attenuated orthopoxviruses that infect humans (e.g. monkeypox or 
cowpox), receive the vaccinia vaccination, unless medically contraindicated. 
 
Vaccination is generally not recommended for research personnel or students whose work involves only 
indirect contact or is limited to highly attenuated vaccinia strains where no other work with 
orthopoxviruses is taking place. 
 
Custodians, facilities services, and visitors who may have to enter the workspace where vaccinia virus is 
manipulated, will not require medical counseling or vaccination. Work spaces where vaccinia is 
manipulated should be decontaminated prior to entry, and activities with vaccinia should be suspended 
when non-lab personnel are in the room. If decontamination and suspension of work cannot be 
accomplished (e.g., in an animal room), non-lab personnel will be provided with appropriate PPE and 
receive information about the risks associated with entering these spaces. 
 

V. RESPONSIBILITIES 
 

A. Principal Investigator (PI) Responsibilities 
 

i. Will not store vaccinia or initiate research with vaccinia virus or vaccinia viral vectors without 
prior approval from the IBC 
 

ii. Will not initiate research with vaccinia or vaccinia vectors in animals or human subjects without 
prior approval from the IBC and IACUC or the IBC for Clinical Gene Transfer (IBC-CGT) and the 
IRB, respectively 
 

iii. Notify EHS of proposed vaccinia work for risk assessment consultation regarding lab space, 
decontamination procedures, etc. 
 

iv. Report any lab accidents to EHS 
 

v. Ensure all personnel working with direct exposure to vaccinia have completed the mandatory 
confidential medical counseling with Occupational Medicine (OM) for vaccine screening prior to 
work 
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vi. Keep a copy of and follow OM recommendations provided through the Work Clearance (or Fit for 
Duty) Form when assigning duties to research staff. 
 

vii. Notify EHS of new employees and make arrangements with OM for new employees to receive 
mandatory screening/counseling re: vaccination 
 

viii. Provide annual, documented, lab specific training for all researchers in the lab (Section X)  
 

ix. Report any exposures or potential exposures to the Biosafety Officer (EHS) within 24 hours 
 

B. Researcher Responsibilities 
 

i. Adhere to Dartmouth’s policy on BSL-2 practices, the BMBL, any other restrictions imposed by 
the IBC or PI for working with vaccinia 
 

ii. Report any exposure or potential exposure to vaccinia to your PI or Supervisor immediately 
 

iii. Immediately seek medical attention for any exposure or potential exposure 
 

iv. Report any exposure or potential exposure to the Biosafety Officer (EHS) within 24 hours 
 

C. IBC Responsibilities 
 

i. Review and approve all research involving non-highly attenuated vaccinia, highly attenuated 
vaccinia, and any recombinant vaccinia viruses 
 

ii. Review and approve Biosafety Levels, personal protective equipment, any additional work 
practice controls, and training 

 
D. EHS Responsibilities 

 
i. Perform regular lab inspections to verify that researchers are following appropriate practices and 

procedures 
 

ii. Review BSL-2 and lab specific training records 
 

iii. Assist PI with performing a risk assessment with working with vaccinia 
 

iv. Provide recommendations to the IBC on any additional work practice controls that may be 
warranted  

 

VI. CLEARANCE AND WORK PRACTICES 
 
i. PIs who plan to work with vaccinia in a research lab must complete a Pathogen Registration Form or 

Viral Vector Registration Form, as appropriate, in his/her BioRAFT Biological Registration and submit it 
to the IBC for approval prior to storing vaccinia or beginning any work with vaccinia.  

 
ii. Clinical researchers must have approval through the IBC for Clinical Gene Transfer (IBC-CGT) and IRB 

before using vaccinia- based vectors in gene therapy. 
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iii. Animal researchers must have approval through the IBC and the IACUC before using vaccinia or 
vaccinia viral vectors in animals. 

 
iv. All proposed work with vaccinia must be reported to Environmental Health & Safety (EHS) and 

approved by the Dartmouth Institutional Biosafety Committee (IBC) prior to commencement. 
 

v. All laboratory personnel who will work directly with vaccinia or other poxviruses will receive 
mandatory confidential medical counseling through Occupational Medicine (OM) before beginning 
work with the virus These individuals will be counseled on the risks and benefits of the vaccine and 
medically screened for contraindications to vaccinia exposure or vaccination. If work duties change 
from indirect to direct exposure to vaccinia, unvaccinated employees must have additional counseling 
from OM and be offered the vaccine. 

 
vi. After medical counseling, the vaccine will be offered to individuals whom OM has determined meet 

acceptable criteria to receive the vaccine. These individuals must complete a vaccination 
acceptance/declination form  provided by OM. This form will be kept by OM. 

 
vii. Based on the risk assessment and medical review, some staff may be excluded from working with 

vaccinia. 
 

viii. A Vaccinia Clearance Form (or Fit for Duty Form) will be completed by OM for each employee and 
returned to the PI indicating whether or not an individual should be allowed to work with vaccinia prior 
to the PI assigning any duties that may involve exposure to vaccinia. The PI must follow the 
recommendations on the clearance form when assigning duties to research staff.  

 
ix. Personnel will sign and label (name of agent, biohazard symbol) areas and items where vaccinia virus 

is used, stored, or may be present. Access to these areas will be limited. 
 

x. Personnel will conduct manipulations of the virus, animal inoculations, and husbandry activities with 
infected animals inside a certified biosafety cabinet or similar HEPA-filtered containment device. 
Activities with live virus or infected animals outside of a containment device are prohibited. 

 
xi. Other engineering controls and procedures will be incorporated, as appropriate. For example: use of 

sealed rotors or safety cups during centrifugation; loading and unloading of tubes and rotors inside a 
biosafety cabinet; use of a cup sonicator or performing sonication inside a biosafety cabinet; protecting 
vacuum lines with HEPA filters. 

 
xii. Infected animals will be housed in ventilated microisolator cages or static microisolator cages with 

filter tops, and personnel will label cages with a biohazard cage card. 
 

xiii. Personnel will eliminate or minimize the use of sharps in laboratory manipulations, and the principal 
investigator will incorporate engineered sharps devices when possible. 

 
xiv. Personnel will wear appropriate PPE at all times when manipulating virus or infected animals, 

including: 
 

• A buttoned up lab coat with cuffed sleeves or solid front gown with cuffed sleeves 
• Double disposable nitrile gloves 
• Eye and mucous membrane protection (e.g., face mask and goggles, face shield) 
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VII. RISKS OF EXPOSURE 
 
Accidental exposure to vaccinia may occur through ingestion, parenteral inoculation, and droplet or 
aerosol exposure of mucous membranes or broken skin with infectious particles. Ocular exposure is of 
particular concern. Protective eyewear or other shielding must be used when working with vaccinia 
outside of a biosafety cabinet. 
 
Pre-exposure vaccination can prevent or minimize the impact of accidental laboratory exposure. The CDC 
recommends vaccination every 10 years for laboratory workers in the United States who have any contact 
with non-highly attenuated vaccinia strains. There are contraindications to the vaccine and some medical 
conditions may increase risk of complications following vaccinia exposure, particularly those associated 
with immunocompromise. These should be discussed in medical counseling and further details are 
available in MMWR, 71(22), pp 734-742, 2022. 
 

VIII. VACCINE SCREENING PROCESS 
 
i. Research and clinical personnel and animal care staff who will work directly with non-highly 

attenuated vaccinia virus and materials infected or potentially infected with vaccinia, such as infected 
animals or bedding, must be medically screened through OM prior to beginning work. All staff working 
directly with vaccinia will be asked to complete the “Vaccinia Clearance Form” as part of this 
screening. 

 
ii. Research and clinical personnel and animal care staff with indirect exposure, i.e., those who will not 

directly work with cultures of non-highly attenuated vaccinia or animals infected with these strains, 
but who work in the same lab where non-highly attenuated strains are being used, will also be offered 
the same medical screening and counseling if requested. 

 
iii. EHS will provide OM with the PI submitted Pathogen Registration Form or Viral Vector Form and other 

relevant documentation regarding the vaccinia strain(s) to which research staff may be exposed and a 
summary of the work to be performed that may expose staff to vaccinia. 

 
iv. OM staff will review with staff: 

• Job tasks to be performed 
• Vaccinia strain to be used in project 
• Review of “Vaccinia Clearance Form” with staff, including review of medical history, allergies, and 

contraindications to vaccination. 
• Discussion of risks, benefits, and contraindications of vaccination. 

 
v. Based on this review, a determination will be made regarding vaccination and exclusions from work with 

vaccinia based on contraindications to vaccination. 
 

vi. If an employee consents to vaccination, OM will provide this service, including appropriate instructions 
for dressing and care of the vaccination site and all appropriate follow up. 

 
vii. Revaccination every 10 years is recommended for people working with non-highly attenuated vaccinia 

strains; more frequent revaccination may be required for more virulent orthopoxviruses. 
 

viii. Research staff who experience a change in medical condition, at the request of the employee, may 
return to OM for follow up confidential medical counseling which may change whether they have 
clearance to work with vaccinia or not. 
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IX. WORK RESTRICTIONS 
 
i. PI will maintain a copy of the Vaccinia Clearance form (or Fit for Duty form) provided by OM for each 

staff member that they supervise. 
 

ii. Following medical consultation the individual will either: 
• sign a vaccinia vaccination consent form and receive the vaccine, OR 
• sign a declination form, OR 
• if OM determines that vaccination is contraindicated, OM may recommend restrictions on the 

employee’s work in order to protect the health and safety of the employee and others. Such 
recommendations should be set out on the Vaccinia Clearance Form. 

 
iii. In cases where OM recommends work restrictions, and the PI is not willing or able to modify the duties 

of the employee, the PI must consult with Human Resources prior to making that decision.  
 

X. TRAINING 
 
i. As per Dartmouth EHS Policy, all staff working in BSL-2 labs must complete BSL-2 training annually.  

 
ii. In addition to this training, the PI is responsible to ensure that lab personnel are trained annually in 

the proper techniques for safely handling vaccinia virus. This training shall include lab specific 
information on what tasks, procedures and equipment in the lab involve the use of vaccinia; 
information on how to recognize signs and symptoms of exposure; the steps to take in case of 
accidental exposure; and medical conditions that would warrant caution when working with vaccinia. A 
record of this training must be retained and made available for review by EHS and the IBC. 

 

XI. RESOURCES 
 

• Biosafety in Microbiological and Biomedical Laboratories, 6th ed. Centers for Disease Control and 
Prevention and National Institutes of Health, 2020 June 
https://www.cdc.gov/labs/BMBL.html 
 

• Use of JYNNEOS (Smallpox and Monkeypox Vaccine, Live, Nonreplicating) for Preexposure 
Vaccination of Persons at Risk for Occupational Exposure to Orthopoxviruses: Recommendations 
of the Advisory Committee on Immunization Practices — United States, 2022. Morbidity and 
Mortality Weekly Report 2002; 71(22), 734-742 
https://www.cdc.gov/mmwr/volumes/71/wr/pdfs/mm7122e1-H.pdf  

 
 
 
 
 
 
 
 
 
 
 
 

https://www.cdc.gov/labs/BMBL.html
https://www.cdc.gov/mmwr/volumes/71/wr/pdfs/mm7122e1-H.pdf
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XII. ACKNOWLEDGMENT 
 
Researchers in labs that have vaccinia or other poxviruses must read this policy and sign below. 
 
I have read and understand the above Working with Vaccinia/Poxviruses policy and agree to abide by it. 
 

Printed Name Signature Date 
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