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“Patients deserve effective infection control 
i ”wherever they receive health care.”

- Macedo de Oliveira et al- Macedo de Oliveira et al. 

“Health care organizations must develop up-
d i f i l i j ito-date infection control practices, not just in 

hospitals but in all […] facilities.” 

-Wenzel and Edmond

Annals of Internal Medicine, 2005, (142)11



Background: Healthcare-Associated Viral 
Hepatitis Transmission United StatesHepatitis Transmission, United States

Decreased transfusion and occupational risks

Increasing recognition of outbreaks
Detection is haphazard (“hit or miss”)– Detection is haphazard ( hit or miss )

• Asymptomatic infections 

• Long incubation periods/ low index of suspicion

– Various settings, primarily those providing outpatient 
(ambulatory) care

– Unsafe injection practices / aseptic technique



TRANSMISSION OF BLOODBORNE PATHOGENS VIA 
CONTAMINATED EQUIPMENT OR MEDICATIONSCONTAMINATED EQUIPMENT OR MEDICATIONS

SOURCE CASESOURCE
Infectious person,
e.g. chronic, acute

CASE
Susceptible, 

non-immune person

CONTAMINATED 
EQUIPMENT OR 
MEDICATION OR 

HANDS



Characteristics of HBV and HCVCharacteristics of HBV and HCV

Characteristic HBV HCV

Titer (per ml)* 10^8 9 10^6Titer (per ml)* 10^8-9 10^6
Environmental stability >week days
Reservoir size (U.S.) 1.3M 2.7M

* Blood, acute infection



Prevalence of Anti-HCV, United States, 
Males, 1999-2002 (NHANES)Males, 1999 2002 (NHANES)

Armstrong et al.  Annals Int Med 2006 (144) 705



MMWR 54(48);1238 



Growth in Outpatient Care
Shift in healthcare delivery from acute care 
settings to ambulatory care, long term care and g y g
free standing specialty care sites 
– Infection control oversight often lacking

Approximately 1.2 billion outpatient visits / year
Dialysis Centers
– 2008: 4,950 (72% increase since 1996)

Ambulatory Surgical Centers 
– 2009: 5100 (240% increase since 1996)

Assisted Living Facility Beds
– 2004: 934,000 (53% increase since 1998)



Increasing numbers of surgical proceduresIncreasing numbers of surgical procedures 
are moving from the inpatient to the 

outpatient setting
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Emerging Threat to Patient Safety
Outbreaks associated with unsafe injections and other 
breakdowns in basic infection control 
Large public health patient notifications advising 
testing for hepatitis B virus, hepatitis C virus, and HIV





Nevada Hepatitis C Outbreakp
January 2008 – cluster of 3 acute hepatitis C 

id tifi d i L Vcases identified in Las Vegas
All 3 patients underwent procedures at the same 

d li i d i th i b ti i dendoscopy clinic during the incubation period
Clinic performed upper and lower endoscopies

50 60 d /d– 50-60 procedures/day
Reviews of surveillance records, laboratory 
records and a physician report identified 3records and a physician report identified 3 
additional clinic-associated cases

MMWR; May 16, 2008; 57:19



Review of Anesthesia Deliveryy
Started induction with syringe filled with lidocaine (1cc) 
and propofol (9ccs) 
– Clean needle and syringe used to inject directly through 

intravenous catheterintravenous catheter

If patient needed more anesthesia, some providers:
– Removed needle from syringe and replaced with a new oney g p
– Used old syringe w/ new needle to draw more propofol

Medication remaining in the vial was used to sedate the 
next patient

MMWR; May 16, 2008; 57:19



Unsafe Injection Practices that Likely 
L d t HCV T i iLed to HCV Transmission

1. Clean needle and 
syringes are used to 
draw medication

3. When again 
used to draw 
medication,

4. Contaminated 
vial that is reused 
exposes

2. When used on an HCV-
infected patient, backflow 
from the injection or removaldraw medication medication, 

contaminated 
syringe 
contaminates the 
medication vial

exposes 
subsequent 
patients to risk of 
HCV infection

from the injection or removal 
of the needle contaminates 
the syringe

medication vial

MMWR; May 16, 2008; 57:19



Nevada Outbreak – Epilogue
Clinic immediately advised to stop unsafe 
injection practicesinjection practices
– License revoked and clinic was closed

Unsafe practices had been commonly used byUnsafe practices had been commonly used by 
some staff at the clinic for at least 4 years
– Health department began notifying ~40,000 persons to p g y g p

recommend HBV, HCV, HIV screening

CDC assisted with infection control assessments 
t ll N d b l t i l tat all Nevada ambulatory surgical centers
– CMS pilot conducted in OK, NC, and MD
– Infection control tool incorporated into routine surveys– Infection control tool incorporated into routine surveys



Was Nevada an Isolated 
Incident?



Viral Hepatitis Outbreaks - Outpatient Settings
State Setting Year Typeg yp
NY Private MD office 2001 HCV

NY Private MD office 2001 HBV

NE Oncology clinic 2002 HCV

OK Pain remediation clinic 2002 HBV+HCV
NY Endoscopy clinic 2002 HCVNY Endoscopy clinic 2002 HCV

CA Pain remediation clinic 2003 HCV
MD Nuclear imaging 2004 HCV
FL Chelation therapy 2005 HBV
CA Alternative medicine infusion 2005 HCV
NY Endoscopy/surgery clinics 2006 HBV+HCV
NY Anesthesiologist office 2007 HCV
NV Endoscopy clinic 2008 HCV
NC Cardiology clinic 2008 HCVNC Cardiology clinic 2008 HCV
NJ Oncology clinic 2009 HBV

Thompson et al.  Ann Intern Med. 2009;150:33-39.



Viral Hepatitis Outbreaks - Outpatient Settings
State Setting Year Typeg yp
NY Private MD office 2001 HCV

NY Private MD office 2001 HBV

NE Oncology clinic 2002 HCV

OK Pain remediation clinic 2002 HBV+HCV
NY Endoscopy clinic 2002 HCVNY Endoscopy clinic 2002 HCV

CA Pain remediation clinic 2003 HCV
MD Nuclear imaging 2004 HCV
FL Chelation therapy 2005 HBV
CA Alternative medicine infusion 2005 HCV
NY Endoscopy/surgery clinics 2006 HBV+HCV
NY Anesthesiologist office 2007 HCV
NV Endoscopy clinic 2008 HCV
NC Cardiology clinic 2008 HCV

Breaks in aseptic handling of parenteral medications

NC Cardiology clinic 2008 HCV
NJ Oncology clinic 2009 HBV

Thompson et al.  Ann Intern Med. 2009;150:33-39.



Syringe Reuse Incidents, 2007-08
Notification and Testing for Hepatitis B

N Y k Cit E d li i H titi C i

Notification and Testing for Hepatitis B 
Virus, Hepatitis C Virus, and HIV

New York City – Endoscopy clinic – Hepatitis C virus 
transmission 4,500 patients notified
Long Island NY – Pain Management Clinic – Hepatitis CLong Island, NY Pain Management Clinic Hepatitis C 
virus transmission 10,400 patients notified
Michigan – Dermatologist – Fraud investigation 13,000 
patients notified
Las Vegas, NV – Endoscopy clinic – Hepatitis C virus 
transmission 40 000 patients notifiedtransmission 40,000 patients notified





What are some of the incorrect practices that 
have resulted in transmission of pathogens?have resulted in transmission of pathogens?

Using the same syringe to administer medication toUsing the same syringe to administer medication to 
more than one patient, even if the needle was 
changed or if injected into IV tubing

R f i d di i fl h l iReuse of syringe to draw medication or flush solution 
from a container that is then used for other patients

Using single dose vials or a common bag of saline orUsing single dose vials or a common bag of saline or 
other IV fluid for more than one patient

Injections prepared in immediate patient treatment j
areas or other contaminated area



Private Medical Practice: New York City, 2001
Injection Preparation and Disposal

St f ltid i l

ject o epa at o a d sposa

Storage of multidose vials 
and preparation of injections 
in same area that used 
needles and syringes were 
dismantled and disposed

Photo:  D. Weise, NYCDOHMH



Insulin Pen Reuse Incidents

Incidents in which insulin pens were p
reused for multiple patients, reportedly 
after changing needlesg g
NY hospital, 2008
TX hospital 2009TX hospital, 2009
– 16 HCV+ patients

identifiedidentified



“Although the incident leading to this FDA alert 
occurred with insulin pens, the same risk may exist p , y
with shared use of any reusable injection device.”



Diabetes Care and Risks for Bloodborne 
Pathogen Transmission

Photo courtesy of the Statewide Program for Infection Control and 
Epidemiology (SPICE) at the University of North Carolina



Blood Glucose Monitoring
Fingersticks = Percutaneous Exposures

Ri k f bl db th t i iRisks for bloodborne pathogen transmission
– Settings in which multiple persons require FS

Long-term care settings

– Diabetes prevalence ~20-25%p

First outbreak occurred in Sweden shortly after 
insulin was introduced in 1922*insulin was introduced in 1922

* Flaum et al. Eine noscomiale Ikterus-Epidemie. 1926.
Actas Medica Scandinavica



Reported outbreaks of HBV infection among persons 
monitoring blood glucose, US – 1990-2008

CDC/FDA AADE position CDC LTCCDC/FDA 
Recs

AADE position 
statement

CDC LTC 
Recs

Thompson and Perz. Eliminating the Blood: Ongoing Outbreaks of Hepatitis B Virus Infection and the Need for 
Innovative Glucose Monitoring Technologies. Journal of Diabetes Science and Technology 2009;3:283-8.



Most Outbreaks Associated w/ 
Spring-loaded Penlet-typeSpring loaded Penlet type 

Lancing Devices
Disposable 

/cap w/ 
lancet

Reusable 
b lbarrel





Shared Glucometer as Potential 
Vehicles for HBV Transmission

Glucometers are the most widely used point-of-
care testing devicecare testing device
Multicenter hospital survey found that 30% of 
glucometers had blood contamination*
– Most facilities lack schedule for cleaning meters or 

specify only daily cleaning
– On-meter test strip dosing format associated with higherOn meter test strip dosing format associated with higher 

contamination risk

Failure to clean and disinfect between patients 
may lead to glove contamination / inoculationmay lead to glove contamination / inoculation

* Louie et al. Point of Care 2005, 4(4)158-163( )



How common are some 
of these practices?of these practices?

Survey of 50 Virginia ALFs* after outbreaks andSurvey of 50 Virginia ALFs  after outbreaks and 
an educational mailing found:
- 7 (14%) shared penlets w/o cleaning
- 8 (16%) shared glucometers (w/o cleaning)

Survey of 38 Florida Nursing Homes and ALFs:
- 4 (11%) shared penlets w/o cleaning
- Sharing glucometers was common; only 27% of NHs 

t d l i d i b t ti treported cleaning devices between patients

* A Patel et al. Infect Control Hosp Epidemiol 2009; 30:209-214



Recommended Infection 
C t l P tiControl Practices
MMWR 2005; 54:220

Never reuse lancets 
Single use safety lancets that retract and disable– Single-use safety lancets that retract and disable 

Assign separate glucometers to individual patients 
If glucometers must be sharedIf glucometers must be shared
– Clean and disinfect the device between patients
– Select device designed for institutional use and which– Select device designed for institutional use and which 

does not require test strip to be inserted while blood is 
applied



HCV & HBV in HemodialysisHCV & HBV in Hemodialysis
HCV
– Prevalence: 8-10% (vs. 1.6% in general US 

population)
Isolation not recommended no vaccine– Isolation not recommended, no vaccine

– Prevention requires strict attention to infection 
control practicesp

HBV
– Prevalence has declined due to:

• Infection control & isolation practices
• Vaccination



Viral hepatitis outbreaks - hemodialysis centers

State Year Type Cases

MD 1998 HCV 7MD 1998 HCV 7

OH 2000 HCV 5

WI 2000 HCV 3

IL 2001 HCV 11

NY 2006 HCV 8

VA 2006 HCV 7

NY 2008 HCV 9

Thompson et al.  Ann Intern Med. 2009;150:33-39.



HCV Transmission in 
Dialysis CentersDialysis Centers

Mechanism of transmission 
– Blood contamination of the environment, 

medication vials, and medical devices

I li t d tiImplicated practices
– Not routinely cleaning dialysis machines / station 

between patientsp
– Use of mobile medication or supply carts
– Preparation of injected medications in potentially 

contaminated areascontaminated areas
– Re-entry and re-use of medication vials

N. Thompson. NKF Spring Meeting. Grapevine, TX.  April 3, 2008



Medication Handling Issues in 
Dialysis SettingsDialysis Settings

Pooling of medicationPooling of medication 
– from several single-dose vials into one vial for 

subsequent administration 
Re-use of single-dose medication vials
– to obtain doses for > 1 patient

Medication preparation performed at patient 
station or other contaminated area
Updated CMS Conditions for Coverage 
incorporate CDC Infection Control Guidelines*

* MMWR August 15, 2008 / 57(32);875-876 



Increasing Public Health Needs Across 
the Continuum of Carethe Continuum of Care

Acute 
Care

Facility
Home
Care

Facility
Outpatient/
Ambulatory

Facility

Tranquil Gardens
Nursing Home

ac ty

Long Term Care
Facility



Basic Patient Protections

Healthcare should not provide any avenue p y
for transmission of bloodborne viruses
– Basic patient safety / “red flag”p y g
– Risks of patient-to-patient spread on par with 

HCW and blood safety efforts

Entirely preventable: Standard Precautions 
– Aseptic techniques for handling parenteral 

medications, administering injections, and 
sampling blood



Comprehensive Approach is Needed…

• Public health surveillance and case-Public health surveillance and case
investigation

• Healthcare provider education and trainingHealthcare provider education and training
• Improvements in medical devices and 

medication packagingmedication packaging
• Professional oversight, licensing, and 

public awarenesspublic awareness

MMWR; May 16, 2008; 57:19



1 Public health surveillance1. Public health surveillance 
and case-investigation

Core Public Health Functions

Surveillance and response are vital to 
recognize and contain transmissionrecognize and contain transmission

Communication of findings helpsCommunication of findings helps 
establish evidence base and define 
issues/problemsp



“We suggest that the current burden of health 
care acquired bloodborne infection is largelycare–acquired bloodborne infection is largely 
unknown because only modest efforts have been 
made to identify such cases and quantify the 
risk.”

Raise awareness and build capacity among health 
departments to investigate cases and clusters thatdepartments to investigate cases and clusters that 
are potentially healthcare related



2. Healthcare provider 
education and trainingeducation and training

Establish / Reinforce StandardsEstablish / Reinforce Standards… 
“Foundations of Safe Care”



Foundations of Safe Care

Standard Precautions remain the cornerstone forStandard Precautions remain the cornerstone for 
prevention in all healthcare settings

Recommended for care of all patients regardless of– Recommended for care of all patients regardless of 
suspected or confirmed infection in any healthcare 
setting and by all healthcare personnel

Includes the appropriate use of 
– Hand hygieneyg
– Personal protective equipment
– Respiratory hygiene and cough etiquette
– Safe injection practices



MMWR; May 16, 2008; 57:19



Minimizing the use of shared 
medications affords an extra layermedications affords an extra layer 
of protection to reduce patient risk
– Use single-dose medication vials whenever possible

Single dose vials should not be used for more than– Single-dose vials should not be used for more than 
one patient

– Assign multi-dose vials to a single patient whenever g g p
possible

– Do not use bags or bottles of intravenous solution as a 
common source of supply for more than one patient

Adapted from: CDC. Guideline for isolation precautions: preventing 
transmission of infectious agents in healthcare settings 2007transmission of infectious agents in healthcare settings 2007. 
http://www.cdc.gov/ncidod/dhqp/gl_isolation.html



http://www.cdc.gov/ncidod/dhqp/injectionsafety.html



3. Improvements in medical 
devices and medicationdevices and medication 

packaging



Technological Trends and 
SolutionsSolutions

Intravenous delivery of injections/infusionsIntravenous delivery of injections/infusions
– False sense of safety regarding IV lines?

Needleless systemsNeedleless systems
– Inherent safety benefit with respect to sharps 

injuries
– Potential for contamination of shared vials remains

Explore improvements and innovations in 
di ti k imedication packaging



4. Professional oversight, 
licensing, and publiclicensing, and public 

awareness…









Thank youThank you

www.CDC.gov

JPERZ@CDC.GOV

The findings and conclusions in this presentation are those of the 
author(s) and do not necessarily represent the views of the 
Centers for Disease Control and Prevention.


