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Disclosure

S International Safety Center is funded through 

charitable contributions from medical device 

and PPE manufacturers, institutions, and 

societies so that EPINet can be offered to 

healthcare facilities around the world for free.



Overview

S Background: 
S Bloodborne & Biological Hazard Risk

S US Policy Experience; OSHA Regulations and the 
Needlestick Safety & Prevention Act

S Global Expansion

S Today: 
S International Safety Center & EPINet Summary 

Data

S Interesting Incident Comparison Data

S Tomorrow: 
S Lessons Learned

S New Global Focus



S

Occupational 

Bloodborne & Biological 

Pathogen Risks
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The Significance of Public Health in America: 

64% Increase in Average Life Expectancy Over 100 Year Period

Source: Ten Great Public Health Achievements -- United States, 1900-1999  MMWR, April 02, 1999 / 48(12);241-243 

http://www.cdc.gov/mmwr/preview/mmwrhtml/00056796.htm

Increased years due to 

medical care advances:

5 yrs

Increased years due 

to public health 

advances: 25 yrs

Courtesy Dr. S Patlovich

http://www.cdc.gov/mmwr/preview/mmwrhtml/00056796.htm


Ten Great Public Health Achievements 
in the United States, 1900 to 1999

1. Vaccinations

2. Motor-vehicle safety

3. Safer workplaces

4. Control of infectious 
disease

5. Decline in deaths from 
coronary heart diseases 
and stroke

6. Safer and healthier foods

7. Healthier mothers and 
babies

8. Family planning

9. Fluoridation of drinking 
water

10. Recognition of tobacco use 
as a health hazard

Source: Ten Great Public Health Achievements -- United States, 1900-1999  MMWR, April 02, 1999 / 48(12);241-243 

http://www.cdc.gov/mmwr/preview/mmwrhtml/00056796.htm
Courtesy Dr. S Patlovich

http://www.cdc.gov/mmwr/preview/mmwrhtml/00056796.htm


“Preventing the transmission of infectious diseases has 
never been more challenging than today in a world 
that is characterized by tremendous globalization, 
connectivity, and speed. I can think of no other 
resources more vital than the APHA’s Control of 
Communicable Diseases Manual for health 
professionals to meet these challenges head-on”

 Dr. Julie Gerberding, former Director, CDC

Key Resource Across All Professions

https://www.google.com/imgres?imgurl&imgrefurl=http://www.metgroup.com/tag/branding/&h=0&w=0&tbnid=J-J9Obe18I8c4M&zoom=1&tbnh=178&tbnw=283&docid=b0Xa2gsg9OxLUM&tbm=isch&ei=OiBiVNrMBoeRyQTLhIHwBw&ved=0CAoQsCUoAg
https://www.google.com/imgres?imgurl&imgrefurl=http://www.metgroup.com/tag/branding/&h=0&w=0&tbnid=J-J9Obe18I8c4M&zoom=1&tbnh=178&tbnw=283&docid=b0Xa2gsg9OxLUM&tbm=isch&ei=OiBiVNrMBoeRyQTLhIHwBw&ved=0CAoQsCUoAg


 Identification

 Infectious agent

 Occurrence

 Reservoir

 Modes of transmission

 Incubation period

 Period of communicability

 Susceptibility

 Methods of control

APHA Control of Communicable 
Disease Manual Consistent Format



CDC Current Outbreak List



Infectious & Biological Threats 

are More Prevalent than Ever… 

and More People are Accessing 

Healthcare Systems Around the 

World



PATHOGENS TRANSMITTED THROUGH 

OCCUPATIONAL EXPOSURE

• Blastomycosis dermatitidis

• Brucellosis abortus

• Corynebacterium diphteriae

• Creutzfeldt-Jakob disease

• Cryptococcosis neoformans

• Dengue virus

• Ebola

• Hepatitis B

• Hepatitis C

• Hepatitis G

• Herpes Simplex virus

• Herpes Zoster virus

• HIV

• Leptospira 
icterohaemorrhaglae

• Malaria

• Mycobacterioum marinum

• Mycobacterium tuberculosis

• Mycoplasma caviae

• Necrotizing casciitis

• Plasmodium falciparum

• Rickettsia rickettsii

• Sporotrichum schenkii

• Streptococcus pyogenes

• Staphylococcus aureus

• Syphilis

• Treponema pallidum

• Toxoplasma gondii

• Tuberculosis



Hepatitis B

Globally:

2 BILLION People

3 MILLION Refugees

Thanks for Slides from Elise Handelman & 

Elayne Phillips.  BD & McKesson



Courtesy Dr. J Jagger



Hepatitis C

“CDC Warns on Rising Cases of  Hepatitis C” 

WSJ, May 8, 2015



“Hepatitis C killed almost 20,000 Americans in 

2013. More of  us died from hepatitis C than from 

60 other infectious diseases combined, including 

HIV and TB, with ‘baby boomers’ at greatest risk.”

Summary source: Preidt, R. Hepatitis C Now Leading Infectious Disease Killer in U.S. 

HealthDay; 2016 May 4 

Available from: https://www.nlm.nih.gov/medlineplus/news/fullstory_158651.html

https://www.nlm.nih.gov/medlineplus/news/fullstory_158651.html


Courtesy Dr. J Jagger



HIV

SToday, 1.2 Million People in the 

US are living with HIV.

S 1 in 5 don’t know they are infected 

and can pass the virus to others.

CDC 2011





Emerging and Re-emerging 

Pathogens

S Ebola

S Zika

S Diseases in Conflict Countries

S Measles 

S New occupational cases depending on level 
of  immunity

S Co-Morbidities with Multidrug Resistant 
Organisms like MRSA

S Patients with now chronic disease like HCV, 
HIV with increased prevalence of  MRSA

S Healthcare worker colonization



Thank you, Dr. K Reynolds



Courtesy Dr. J Jagger



S

The US Policy 

Experience



S

No Data.  No Problem.

Without recording and measuring 

incidents over time, it is not possible to 

connect potential negative health 

hazards to an occupational exposure 

(acute or continuous).  



S

Efforts and Awareness 

Began Locally…



Courtesy Dr. J Jagger



Courtesy Dr. J Jagger









S

Progress: 

The Emergence of  

Engineering Controls, 

Safer Medical Devices



Courtesy Dr. J Jagger



Safer Medical Devices



S

Efforts Grew 

Nationally…



Shared Data & National 

Collaborations

S Localized Data

S Statewide Data, 

Reportable Disease 

(HIV, HBV, HCV)

S National Data; CDC

S Academic Researchers

S UVA

S TDICT

S Healthcare Organizations

S Professional Associations

S Organized Labor, Unions

S Regulatory Bodies

S State Legislature



Courtesy Dr. J Jagger





Needlestick Safety & Prevention Act

S Passed Unanimously by Congress, 2000

S Amended the 1992 OSHA Bloodborne 
Pathogens Standard

S Set Forth Additional Requirements Based on 
New Knowledge, Technologies

S Enforceable by Law / Regulation in all 50 
States

S Impacted Overall Reduction of  Injuries and 
Exposures



S Exposure Control Plan 

S Methods of  Control

S Engineering Controls: Safety Engineered Devices

S PPE

S Regulated Waste

S Frontline Non-Managerial Employee 

Evaluation

S Hazard Identification & Labelling

S Recordkeeping

S Sharps Injury Log

S Training; initial and annual

S HBV Vaccine

S Post-Exposure Follow-up and Prophylaxis

Additions from

Needlestick Safety 

& Prevention Act







S

US Impact of  National 

Regulations

















S

Additional Standards for 

Biological Hazards



OSHA Infectious Disease 

Standard

S For non-Bloodborne Pathogens

S CalOSHA Aerosol Transmissible 

Disease Standard

S Occupational exposure during 

“direct patient care”

S Worker Infection Control Plan

S Infectious Agent Hazard Analysis



Respiratory Protection Standard

Available online: https://www.osha.gov/Publications/OSHA3767.pdf

Includes Fit Testing for 

Biological Hazards like TB, 

Flu

Aerosol transmissible disease (ATD) or 

aerosol transmissible disease pathogen—Any 

disease or pathogen requiring Airborne 

Precautions and/ or Droplet Precautions.



OSHA Personal Protective Equipment Standard

https://www.osha.gov/SLTC/personalprotectiveequipment/



S

Expanded 

Internationally…

Collaborations from 

Around the Globe











S

Surveillance Today: 

International Safety Center 

& EPINet



Safety Center Overview

S Free Standing 501c3 Non-Profit Research and Education Center

S Originally at University of  Virginia, led by Dr. Janine Jagger

S Since 1992

S Network of  US Hospitals, Contributing Aggregate Data

S Summary Data Reported Annually

S Reports Used to Drive Policy and Practice



S

Global Distribution 

Model



EPINet Distribution Around the World Color-Coded by Language

96 Countries, 24 Languages 



S

US Distribution Model & 

Hospital Network



~30 U.S. 
Hospitals & 
Health Systems
____________
Many Reporting 
to Aggregate since 
mid-1990s; 
Needlestick Safety 
& Prevention Act / 
OSHA BPS 
Champion 
Hospitals



Since 1992, acquired 
for 1,500 U.S. 

Hospitals and 96 
countries!







S

2014 EPINet 

Summary Data



EPINet Incident Reports

S Contaminated Needlesticks and Sharps Injuries

S Blood and Body Fluid Splashes and Splatters

S Incidents Reported to Employee/Occupational Health

S Recorded

S De-identified, Aggregate Data Shared with Safety Center

S Analyzed Annually, Ratio Created Using Average Daily Census 
(ADC)



2014 Summary Sharp Object 

Injuries (SOIs)

S 24.7 Injury Incident Reports / 100 Average Daily Census 

(ADC)

S 27.2 / 100 ADC; Teaching Facilities

S 20.4 / 100 ADC; Non-Teaching Facilities







S

Sharp Object Injury 

Incidents
EPINet Surveillance Data 2012-2014



Disposable 

Syringe

Suture

Scalpel

Winged Steel 

Needle

IV Stylet

Vacuum Tube w 

Needle

All Others

Other Needle

Pre-Filled 

Cartridge
Device Causing Injury for All

Lancets 1%

Scissors

Razors

Glass

Unknown

41.2% Safety Device Used 

65.8% Safety Feature Not Activated

53.3% Before Activation

34.0% Fully, Partially Activated



Disposable 

Syringe

Blood Gas
Needle on IV

Winged Steel

IV Stylet

Vacuum 

Tube w 

Needle

Other

Device Causing Injury from Blood Collection

86.6% Safety Devices

66.0% Not Activated

52.9% Before Activation

33.2% Partially or Fully Activated





 

International Safety Center – Do Not Disseminate 

 

 EPINet Report for Needlestick and Sharp Object Injuries 
 14 Other, describe 46 8.3% 
 16 Labor and delivery room 12 2.2% 
 Total records: 555 

7. Was the source patient identifiable? 
 1  Yes 527 94.8% 
 2  No 18 3.2% 
 3  Unknown 7 1.3% 
 4  N/A 4 0.7% 
Total records: 556 

8. Was the injured worker the original user of the sharp item? 
 1  Yes 405 73.8% 
 2  No 136 24.8% 
 3  Unknown 3 0.5% 
 4  N/A 5 0.9% 
Total records: 549 

9. The sharp item was: 
 1  Contaminated 498 90.4% 
 2  Uncontaminated 22 4.0% 
 3  Unknown 31 5.6% 
Total records: 551 

10. For what purpose was the sharp item originally used? 
 1 Unknown/not applicable 17 3.1% 
 2 Injection, intramuscular/subcutaneous 175 31.5% 
 4 Other injection into IV injection site or port 6 1.1% 
 5 To connect IV line 2 0.4% 
 6 To start IV or setup heparin lock 21 3.8% 
 7 To draw a venous blood sample 55 9.9% 
 8 To draw an arterial blood sample 14 2.5% 
 9 To obtain a body fluid or tissue sample 6 1.1% 
 10 Fingerstick/heel stick 6 1.1% 
 11 Suturing 118 21.3% 
 12 Cutting 41 7.4% 
 13 Electrocautery 3 0.5% 
 15 Other, describe 77 13.9% 
 16 To place an arterial/central line 5 0.9% 
 17 Drilling 9 1.6% 
Total records: 555 

11. Did the injury occur? 
 1 Before use of item 12 2.2% 
 2 During use of item 291 52.3% 

Aug/07/2015  Page 2 of 5 
  

1/4 of all injuries occurring downstream, 

outside of the control of the user!

Injuries to EVS/housekeeping/hygiene, 

waste haulers, laboratorians, team 

members.



Sharp Injuries Year Comparison

2012 2013 2014

Total Injuries 597 508 559

Doctor 28.6% 24.8 23.4

Nurse 36.2 36.2 43.3

Patient Room 24.6 28.5 34.2

OR 39.3 36.8 34.6

Disposable Syringe 35.7 31.7 35.2

Safety Mechanism? Yes 36.7 41.6 42.1

Safety Activated? NO 65.7 70.9 64.6

Still Work to Be Done



S

Massachusetts Sharps 

Injury Surveillance Data
2002-2014

Compliments of  Angela Laramie, MPH

angela.laramie@state.ma.us



Sharps Injuries among Massachusetts 

Hospital Workers, 2002-2014, N=40,251

Data source: Massachusetts Sharps Injury Surveillance System, 2002-2014*

*2014 data is provisional



S

Blood & Body Fluid 

Exposure Incidents

EPINet Surveillance Data 2012-2014



2014 Exposure Rate / Ratios

S 8.9 incidents reported per 100 Average Daily Census

S 9.4 / 100 ADC Teaching Facilities

S 8.1 / 100 ADC Non-Teaching Facilities



Job Category



Location of Incident

52.6% from Direct Patient Contact
22.4% “Other” 

wound irrigation, vent tube, trach tube, 
syringe / blood collection splash



Exposed Part

77.3% Face/Mucotaneous



Total PPE & Barrier Garment Worn

47% indicated only wearing uniform / scrubs

2.8% wearing 

appropriate eye 

protection



Splash/Splatter Year Comparison

2012 2013 2014

Total Incidents 174 141 213

Doctor 13.8% 14.9% 13.1%

Nurse 47.7 49.6 54

Eyes (Conjunctiva) 60.0 64.5 65.7

Goggles/Faceshiel

d

7.4 8.5 2.8

Patient Room 33.7 28.1 40.4

OR 20.0 20.9 16.9

ED 18.3 14.4 7.5

Increasing Risk 

for Bedside 

Nurses
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S

Critical Reflections & 

Recommendations for Future 

Efforts



Progress

S Enormous progress has been made in the US relative to 
occupational exposures to blood, body fluids, and biological risks

S National policy has been the result of  cross-collaboration between 
groups, sectors, and disciplines

S Key factor in monitoring progress and ongoing challenge areas is 
to measure, survey exposure incidents and compliance

S Other countries like Mexico may benefit from lessons learned 
from US



US Healthcare Workers Still Unprepared

S No nationalized surveillance system in place, therefore EPINet 
serves only benchmark

S In “low risk” departments (non-OR, non-ED), PPE is only worn 
25% of the time during exposure incident

S Face PPE is worn only 2-3% of the time when mucotaneous
exposure incidents occur

S ~25% sharps injuries occurring downstream

S Notable number sharps injuries still 100% preventable

S Less than 50% with safety mechanism, more than 60% not 
activated
• “Safer” medical devices?



S

Recommendations for Future 

Efforts



Recommendations

• Partner with Champion Organizations to Build Awareness and Advocacy

• Improve Surveillance of Worker Incidents, Exposures & Near Hits

• Mind the Hierarchy
– Substitution & Engineering Controls First

• Frontline Employee Feedback of Devices

• Begin Campaigns on Preventable Sharps Injuries
• Ditch the Pinch, Recapping, Leaving on Surface

• Measure & Focus on Highest Risk Mucotaneous Exposures; MDROs and 
BBPs
• Co-morbidities with CA-MRSA, HIV, HCV

• Expand into Biological Hazards; Infection Prevention

Decreasing Incidence = Worker + Patient Safety



S

THANK YOU!
Amber.Mitchell@internationalsafetycenter.org



S

Back Up Slides: 

Additional Resources



Industrial Hygiene: Hierarchy of  Controls

S Elimination

S Substitution

S Engineering Controls (CSTD)

S Administrative Controls

S Work Practices

S Personal Protective Equipment

Institutional

Departmental

Individual

Best

Worst



S

Using EPINet Data to 

Develop Messaging & 

Targeted Education:

American Nurse Today





“Take Action” 

Infographic



S

This isn’t just bedside care…



S

Clinical Lab 

Blood & Body Fluid 

Splash / Splatter 

Incident Data



Specimen 

Container 

Leaked

Specimen 

Container Broke

Other

Feeding/Vent Tube 

Separated/Leaked

Touched 

Contaminated 

Surface/Equipm

ent

EXPOSURE THE RESULT OF?



Blood or 

Blood Product

Urine

Other

WHAT FLUID? • Bacterial Solution

• HIV Viral Load Specimen

• Plasma

• Serum

• Vaginal Secretions

• Fetal Fibronectin



Intact 

Skin

Non-

Intact 

Skin

Eyes, 

Conjuncti

va

Nose

Mouth

Other

WHAT WAS EXPOSED 

PART?

Goggles Faceshield

Labcoat

Gown

Gloves

PPE, BARRIER GARMENT 

WORN



What is contributing to this 

increased risk and risky 

behavior over time?



S

Massachusetts Sharps 

Injury Surveillance Data
2002-2014

Compliments of  Angela Laramie, MPH

angela.laramie@state.ma.us



Sharps Injuries among Employees of Acute Care Hospitals by Occupation, 

Massachusetts, 2002-2014, N=23,811

Data source: Massachusetts Sharps Injury Surveillance System, 2002-2014*

*2014 data is provisional



Sharps Injuries among Massachusetts Hospital Workers by 

SESIP, 2002-2014, N=40,251

Data source: Massachusetts Sharps Injury Surveillance System, 2002-2014*

*2014 data is provisional



Rate of Sharps Injury with Hypodermic Needles & Syringes and Proportion of 

Injuries with SESIPs v. non-SESIPs, 2002-2014, n=12,250

Data source: Massachusetts Sharps Injury Surveillance System, 2002-2014*

*2014 data is provisional


