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WHY Continue To Be Concerned?
v 2007 (NV): Hepatitis C transmission in med practice
associated with re-use of multi-dose anesthetic vials
v 2012 (Italy): 1% reported Legionella case from DUWL

v 2012: MERS-CoV outbreak in Middle East & spread to
other countries

v 2013 (OK): OS office ¢ multiple safety violations
15t case dental pt-to-pt hepatitis C transmission

v 2013 CA: Antibiotic-resistant Enterobacteriacae

v 2014: Ebola outbreak

e

Transmission of Bloodborne Pathogens
in Dental Settings: CDC (2002-2014)

- No confirmed reports of HIV transmission in dental setting
or transmission of a BBP b/w a patient and DHCP

Pathogen | No.
Infected

OMS Practice 2002 HBV Pt-to-Pt

Portable 2009 HBV 5 . Multlple procedural &
Dental clinic tion control b h
in school + Of the 5 cases, 3 were
gymnasium

patients & 2 were non-
s S

P s

OMS Practice 2013 HCV 1 * Pt-toPt

* Multiple breaches in
injection safety
documented

Cleveland. CDC. (2015)

Infectious Disease Emergence Factors

Human demographics and behavior
International travel and commerce
Technology and industry

Human susceptibility to infection

War and famine

Lack of political will

Poverty and social inequality

Microbial Breakdown in
adaptation _‘_ public health
and change \r]neasur es .
Antibiotic misuse aCClﬂfg\gﬁ@ﬂ eCIgas:
Microbiotome IZEcologtfiql factors

changes oonotic diseases

Economic development & land use
Changing ecosystems
Climate & weather

Contributing Factors for Reemergence of
Vaccine-Preventable Diseases

Factor Examples
Failure to vaccinate by HC Missed opportunities (clinician practice, fi ial, or
system system constraints)

Patient or parent refusal or Religious exemptions, person beliefs, vaccine
deferral hesitancy

Vaccine failure (i.e. moderate or Mumps vaccine efficacy in setting of high disease

low vaccine efficacy & ing 8 ing immunity after pertussis
immunity over time vaccination
Pathogen ‘“‘escape” from il Serotype repl. (i.e. cap g in
induced immunity Streptococcus pneumoniae)
—
<

International Tourism/Travel Trends (1950-2030)
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Status of CDC Dental Guidelines for Infection Control

* No evidence to support changes to 2003 guidelines

— Principles of infection prevention have not changed
— COMPLIANCE issues, not the ineffectiveness of
current recommendations

< Summary of basic infection prevention

* Based on Standard Precautions
* Supplements existing CDC reco!
(not a replacement) ~

¢ Provides links to references & aﬂd 1 10naE,>.
resources + a checklist

CDC. OSAP Mtg«2015)m-

expectations for safe care in all dental settings

OSHA FactSheet

December 1%, 2013 Training
for the Revised Hazard
Commumcatlon Standard

OSHA FactShest
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Globally Harmonized System
Phase-in Period

= Dec 1, 2013: Employers train employees - SDS
sheets, labels

= June 1, 2015: Manufacturers & employers
comply, but older packaging may be shipped

= June 1, 2016: Employers update labeling and
HazCom program, training update

<« Must comply with either 29 CFR 1910, (%iIS or
both during transition

‘ Fatal ifinhaled, Extremely Oxidizer:

swallowed, or in flammable solid, May
contact with skin liquid, or vapor cause or
intensify
fire
: Gas under ' May becorrosive Unstable
pressure; 1o matals; causes explosive
may explode severe skin burns

if heated

:: Causes serious eye ' May cause cancer, Toxic to

or skin irritation fertility issues, aquatic life
or organ damage

Does your office routinely
evaluate the office infection-
control program?

< Periodic assessments
= Review and document procedures (SOP)
<= Review occupational exposures and prevention strategies
<= Purpose:
1. improve IC program effectiveness & dental
practice protocols
2. dental team understanding

3. communicate IC practices to patients

Are single-dose medications and
devices used for one patient only
and disposed of appropriately?

N

Single-dose vials:
* Preferable
« Discard leftover contents \.

« Never combine with medications for ./, ,

use on another patient

Multi-dose vial: A\
¢ Clean diaphragm with 70% alcohol

* Only insert sterile needle into vial

* Discard if sterility is compromised

CDC




Critical Importance of Hand Hygiene TIL. Hand Hygiene Ty R
> 60-70% nosocomial infections related to improper hand A. General Considerations
washing & care 1. Perform hand hygiene with either a non-
» Numerous clinical cases/outbreaks confirming patient-to- microbial or antimicrobial soap and water when
patient transmission of pathogens from HCW hands hands are visibly dirty or contaminated with
MRSA, C. difficile, gram-negatives blood or other potentially infectious material.
9 . £ P .
> Multiple handwashing & asepsis guidelines since 1975 If hands are not visibly soiled, an alcohol-
> New strategies & product types based hand rub can also be used. Follow the
manufacturer’s instructions.
» CDC 2002 guidelines — most recent & comprehensive
: CDC 2003 IC re?ommendatlons for dentistry g 2. For oral surgical procedures, perform surgical
FDA alert & notice (2011) hand antisepsis before donning sterile surgeon’s
» Updated CDC dental IC guidelines hang gloves
2015 - proposed date MMWR 2003; 52(RR-17):1-66.
HAND HYGIENE Types of Microflora
; CDC CLEAN HANDS)SAVE LIVES -
Multiple Acceptable et 0 Resident flora — normal body flora

Choices
-Non-antimicrobial
-Antiseptic
-Alcohol-based it

-- located on skin & in deeper skin layers

-- provide immune protection
-- if disrupted, re-establish at same site

— Outer skin layers
— More easily removed




Awayswashand Y
tinse when hands Subsequent hand hygiena.
. arevisblysoiled . procedures should last at
\ or ditty Wash and rinse least 15 seconds o time
or use walerless recommended for the
nitial thorough aloohol rubwhen specific preparation
hand wash at hands are not 4 Do not wear
beginning of visibly soiled jewvely, ong nals,
o artificial nails

Hand Hygiene et
Considerations

Ability of Hand Hygiene Agents to
Reduce Bacteria on Hands

Time After Disinfection

% log .
0 60 180 minutes
999 3.0, o ' Pre - 70% ale. HH

c J
o Alcohol-based handrub
© 99.0 2.0 (70% lIsopropanol)
g
o« 1 Normal Skin Flora
2900 1.0 Antimicrobial soap
S (4% Chlorhexidine)
8 |
o

0.0 0.0

Plain soap Post — 70% alc. HH

Baseline

Adapted from: Hosp Epi iol Infect Control, 2" Edition, 1999.

Are products available for hand hygiene
manufactured for health care
providers?

Improved:

«  Skin integrity after repeated use

«  Compatibility with soaps, alcohol based hand rubs, etc.
Fewer:

*  Fewer scents

* Fewer allergenic components

Also consider:

* Consistency (i.e., “feel””)
Acceptance by HCP
Accessibility
Dispenser systems
Cost per use

S a Are HCP hands exhibiting skin
irritation problems?

Freguent hand Using hot water for
hygiene procedures FactorsAssociated with N
LA o penﬁgt?g;v;m\e
skin problems earing gloies
Improper wash
technique S 1O
Incomplete rinsing il ot Failure to dry
skin antiseptics hands completely
- T

Are appropriate hand lotions or
gels available to prevent skin
disorders?

Normal, healthy skin

2 %

S ﬁ Are Standard Precautions followed
for all patients?

= Integrate & expand universal precautions for BBP
= Apply to all HCP for all patients
<= Precautions include, among others:

v Hand hygiene
v’ Vaccinations
v Use of personal protective equipment (PPE)

v Injury prevention T
v’ Cleaning and decontamination of instrumentfsgj}“f
v Cleaning & disinfection of environmental surﬁl/ées
v Waterline maintenance =N




MERS-CoV MERS-CoV:
(Middle East Respiratory Syndrome Coronavirus) Symptoms / Treatment / Travel / Prevention

= MERS-CoV: Novel Coronavirus < Transmission: respiratory secretions; coughing

- acts like a cold virus = Severe, acute respiratory illness: fever, cough, shortness of

- also attacks respiratory system breath, pneumonia in many, diarrhea

- ~ 50% fatality incidence (pneumonia, kidney failure)

- causes diseases ranging from common cold to

Severe Acute Respiratory Syndrome (SARS) - some only ¢ mild iliness

_ MERS-CoV is NOT SARS virus < Antiviral tx: none; supportive care for symptoms

« Vaccine: none available as yet

- different from other coronaviruses previously found in peoplt
pa
.

= Travel warnings: none for countries with MERS- Q@W casgs

o

= Prevention: hand washing/hygiene, contact, & Slinfa
disinfection precautions

- spread by respiratory secretions (i.e. coughing)
precise mode of spread still not well understood. !

o
MERS-CoV Epidemiology Confirmed cases (and deaths) of MERS-CoV infection (N = 536),
& history of travel from in or near the Arabian Peninsula within 14
= 15t cases in Spring 2012 MERS Cases & [Deaths days of illness onset (2012-2014)
K " (412012 — 8/12/3013)
= Several clusters identified. s s (Do)
= For large clusters: France 2(1)
- connection between cases not fully | 3(0)
Jordan 2(2)
understood Qatar 2(1)
= Evidence for limited p-to-p passage [SaudiArabia 74(39)
) tact Tunisia 2(0) —_— ] =
C close contac United Kingdom (UK) 32) NumbevchE:E-CuV:,asﬂ
- no sustained transmission United Arab Emirates (UAE)|6 (1) ‘0

®
9446 N LA

- patient-to-HCW transmission shown fctal

MERS-CoV Epidemiology & Hosts Current BBP Issues

< Original: bats as natural hosts for MERS-CoV ? 1. Acute hepatitis C among persons aged <30 years-- Kentucky, Tennessee,
< Current: camels suspected as primary infection source for humans Virginia, West Virginia, (2006-2012)

« No evidence of ongoing community transmission in any country o] VIMWRGHASIMayS, 2019 3649 increase
B uban

@ Settings where infection has occurred:
- Communities: sporadic cases ¢ unknown exposure
- Families: contact c infected family members
- HC facilities: patients & HC workers

» 15t cases MERS-CoV infection in U.S. (5/2014, Indiana & Florlda)
- infected travelers returned from Saudi Arabia

Na. of cases per 100,000 population

- no ongoing U.S. transmission

2005 2007 2008 2009 2010 20m 2012

vaar

2. HIV outbreak in IV drug users in Southern Indiana (> 160 cases)




HCYV Prevalence (2013)

Hepatitis C Virus (HCV) Epidemiology

70% US
infections

>

HCV Prevalonce
) Lowi<t.5%)

Moderate (1.5%-3.5%)
I vigh (-35%)

Hepatology (2013)

Prevalent genotypes worldwide: 1>2,3 ‘

» RNA virus (family Flaviviridae); discovered 1989
- high genetic diversity (‘“‘quasi-species”) in infected host

» HCYV chronic infection occurs in 75% pts after acute infect.
- major global cause of chronic liver disease

» Est. > 185 million infected persons
» Transmission: blood exposure most common
- developed countries: IV drug abuse
- developing countries: unsafe medical practices ™
pos -

- sexual transmission infrequent Ad
» Effective antiviral treatment breakthrough last féw,,yei
»No current vaccine candidates JAM (2015

Reported Acute (New) Cases of Estimated Actual New Cases of
C Virus (HCV) HCV (range)

2005 (2006|2007 (2008|2009 (2010|2011 |2012| 2011 ( )* | 2012 ( ) ol

Natural History of HCV Infection

694 802 849 878 781 853 |1,230(1,778 16,500
(7,200-43,400)

24,700
(19,600-84,400)

[* Actual acute cases estimated to be 13.9 times the number of reported cases in any year

No. of Death Certificates listing
HCV as a Cause of Death

2010 | 2011 | 2012 [ 2013* | Mean death age 69 yrs

16,6271 | 17,7211 | 18,6507 | 19,3681

Est. No. of Chronic Cases
In the United States

2.7- 2.9 million

Incidence of acute hepatitis C, by year

v Dramatic decline since mid-1990’s
United States, 1982:2012

v Est. 4.2 — 5.1 million inf. (anti-HCV+) )
v Est. 2.7-3.9 million living ¢ chronic HCV
v Mean death age = 59yrs
v'HCY prevalence highest in persons

born 1945-1965

Reported Number of Cases

B 08 8 8% % % 8 %Y,

Year

In 20 years, 15-30% progress to cirrhosis
Progression accelerated by HIV, HBV, alcohol use, and fatty liver

20 years

Liver
Transplant
Cirrhosis

Hepatocellular carcinoma
(2-4% per year in cihosis)

Extrahepatic disease

Ly KN. Clin Infect Dis (2014); Mahajan R. CID (2014)

Therapeutic Milestones for HCV

FDA Approval of HCV Treatments:
4 1991: Interferon (IFN)

¢ IFN & ribavirin

¢ Pegylated IFN

¢ Boceprevir & Telaprevir

¢ Sofosbuvir & Ledipasvir

e 7
- highly effective against untreated HCV genoty“@ 1lin
Thomas. Nat Med (2013) / Afdahl, et al. NI;JM,)ésll

)

HIV

6
5
4
Hepaitis C
3

: Hepatitis B

Annual HBY, HCV, HIV
Deaths: U.S.

Rate per 100,000 PY

1999 2000 2001 2002 2003 2004 2005 2006 2007
Year

H Deaths.

Forecasted Annual Deaths 0
Associated with ‘é i
Chronic Hepatitis C Infection ||* 1500
10.0004

5,000

2010 2014 2018 2022 2026 2030 2034 2038 2042 2046 2050 2054 2058
CDC/UW Online Course (2013) Year
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Incidence of Acute Hepatitis C by Age Group (2000-13)

==-0-19 yrs
20-29 y1s
=#=30-39 yrs
—a-40-49 yrs
-=-50-59 yrs
> 60 yrs

FIND OUT IF YOU HAVE

NOT TESTED

I 2 ’ @) @

IT COULD SAVE YOUR LIFE =5 'ﬂ‘

60%

of people with
about HEPATITIS C will develop

your health

I

SOME PEOPLE DON'T KNOW HOW
BORN OR WHEN THEY WERE INFECTED

Many people Left untreated,

HEPATITIS C can cause

LIVER DAM|
L F:I‘L: R FAIL

HEPATITIS C
is a loading
cause of

TREATMENT | -

People born m EE

from 1945-

t965 . [NFECTED WITHHEPATITIS G \@e/ successo

(945-
1965 [y us s

treatments can

from the body
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[

MMWR (8/17/2012)
orn hetween these years

World Map of Prevalence of HIV Infection.

U.S. HIV Infection: Current Status

115 1o <28%

I 5010 <15.0%

EH 1010 <5.0%

05 to <LO%

0110 <0.5%
<01%

[ Insufficient data

HIV remains mainly an urban disease, with the majority
of individuals diagnosed with HIV in 2013 residing in
areas with 500,000 or more pecple. Areas hardest hit (by
ranking of HIV cases per 100,000 people) include Atlanta,
GA; Miami, FL: Washington DC; Baton Rouge and New
Orleans, LA; Memphis, TN and Baltimore, MD.2

Out of the more than 1.2 million Americans with HIV:

—
Piot & Quinn. NEJM. (676720137™

m Rural Indiana County's HIV Outbreak Tops 140 Cases \@721515
- currently >140 confirmed & 11 preliminary positive cases
- outbreak linked to needle-sharing among IV drug us

Rates of Diagnoses of HIV Infection among Adults and
Adolescents, 2013—United States and 6 Dependent Areas
Total Rate = 18.0

] e
SN, L

= T
(o i

SEEER s
-

N =47,958

Rates per 100,000
population
<100

B Sos
DN =

Diagnoses of HIV Infection among Adults and Adolescents, by
Transmission Category, 2013—United States and
6 Dependent Areas

Transmission Category No. %

Male-to-male sexual contact 31,023 64.7
Injection drug use (IDU)
Male-to-male sexual contact and IDU

Heterosexual contact

Other

Total




U.S. HIV/AIDS Statistics
(1991-2008)

-

Survellance case defion for clency vings (FIV) infection

Uman Tmmunode 0]
among adults and adolescents (aged 13 years) — United States, 2008
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Potential Transmission Risks

To HCWs
Pathogen Conc/ml Transmission Rate
Serum/Plasma (Post-Needlestick)
HBV 1,000,000 - 100,000,000 6.0 - 30.0 %
HCV 10 - 1,000,000 2.7-6.0 %
(1.8% current)
HIV 10 - 1,000 0.3 %
(Blood splash to eye,
nose, mouth is 0.1%)

Lamphear. Epid Rev (1994); CDC 2011

Occupational Exposures to Bloodborne Pathogens

« Percutaneous injury

= Mucous membrane

[~ exposure

= Non-intact (broken) skin
exposure

- Bites

@ CDC estimates ~385,000 sharps injuries annually among
hospital-based healthcare personnel (>1,000 injuries/day)

many more in other healthcare settings (e.g., emergency services, home care, nursing
homes)

* Increased risk for bloodborne virus transmission

@ Costly to personnel and healthcare system

Healthcare Personnel with Documented and Possible Occupationally
Acquired HIV Infection, by Occupation, 1984-2010

o i d Possible
Nurse 24 36
Laboratory worker, dinical 16 17
Physician, nonsurgical 6 13
Laboratory technician, nondinical 3 -
Housekeeper/maintenance worker 2 14
Technician, surgical 2 2
Embalmer/morgue technician 1 2
Health aide/attendant 1 15
Respiratory therapist 1 2
Technician, dialysis 1 3
Dental worker, including dentist Ed - 3
Emergency medical technician/paramedic 12
Physician, surgical 6
Other technician/therapist 9
Other healthcare occupation - 6
Total 57 143
* Also 0 occupational HIV cases in world
CDC Surveillance as of Dec. 2010 Updated May 23, 2011

Health Care Workers with Documented
Occupationally - Acquired HIV/AIDS as of 12/2006
(Yr of Occupational Exposure / Injury)

Risk Factors:
Deep injury
Visible blood on device
Needle placed in artery or vein
Terminal illness in source patient

al

1585 1585 1987 1988 1589 1590 1991 1992 1993 1994 1905 1998 1997 1998 1599 2000 2001
Year of Occupational Exposurel/injury

N @ & 0 0 N ® © 0

Characteristics of Percutaneous Injuries Among DHCP
= Declining frequency
-- improved awareness & precautions

= Most incidents: burs, other solid sharps, & NOT
hollow-bore needles

= Most occur outside patient’s mouth
= Small amounts of blood
= Needles — 25, 26, 27, 30 gauge vs. larger medical needles

S




Does the practice have a post-
exposure management plan?

= Clear written policies and procedures
= Education of dental health care
personnel (DHCP)

= Rapid access to:

¢ Clinical care

¢ Referral mechanisms to qualified HCP

¢ Post-exposure prophylaxis (PEP)

¢ Testing of source patients/HCP

* Confidentiality!!!

Vaccination: Science & Success
= Protection Against Infection Accomplished by:
Antimicrobials -- therapeutic or prophylactic | 1
Recovery from Disease “‘?““s . ﬁ
Immunization -- prophylactic va%;g? \ |

= Categories of Immunity:

O Natural Active: recovery from symptomatic or
asymptomatic disease.

O Natural Passive: cross - placental transfer of Abj; colostrum.

O Artificial Active: vaccination with Ag.

O Artificial Passive: temporary protection from injection
of exogenous Ab.

Is Hepatitis B Vaccination offered
& records kept?

Healthcare Personnel Vaccination Recommendations

Vaceine Recommendations In brief

Hepatitis B Give J-dose series (dose #1 now, £2ia | month, 3 spprorimately 5 mooths after £2). Give M. Obtain
28-HBs serologic esting 12 mooihs afer dose 3.

Influenza Give | dose of ccioe anaually
ot live afienuaied infloeaza vaccine (LAIV) inranasally

MMR o CP) born i 195 evidence of Y
‘vaccination, pive 2 doses of MMR, 4 weeks apart. For HCP bom prior 1o 1957, see below. Give SC.

Varicella For HCP or vaccisation, or history of

(chickenpox) ‘give 2 doses of varicella vaceine, 4 woeks apat. Give SC.

Tetanus, diphtheria, | Give all HCP Td booster dose every 10 years, folkowing the completion of the primary 3-dose serics.

pertussis Give a |- time dose of Téap ko HCP of al ages withdirect paticn coelact. Give IM.

if Give | by . meningitidis. Give IM ce SC.
Hepasi A, phoid

ACIP (2/2015)

Hepatitis B Vaccines: 2 Generations
O Heptavax B (Merck) -- 1982
natural component vaccine from plasma of
HBYV carriers
O Recombivax HB (Merck) -- 1986/1987
in vitro recombinant DNA technology in
yeast cultures
0 Engerix B (SmithKline) -- 1986/1987

in vitro recombinant DNA technology in
yeast cultures JAM

VACCINATION SCHEDULE
HBsAg + Alum Adjuvant

Adolescents
& Adult;
uits 0, 1, 6 mos.
Anti - HBs

1. confers protective immunity
2. up to 90 - 95% respond

HEPATITIS B

IM injection

For People Who Do Not Respond to HBV Vaccination

Results of Additional Injections:

Injection % Responding
4th 25 %
5th 40 %
6th 50 %

IF recipient negative after 6 injections:
= genetic hepatitis B vaccine non-responder.

= active hepatitis B virus infection:
prodromal or icteric disease phase

= hepatitis B carrier (HBsAg +): vaccine ineffective




HBsAg negative | Susceptible

anti-HBc negative

anti-HBs negative

. HBsAg negative Immune due to natural infection

Interpretation | ant-+se positive

anti-HBs positive

g
Of Hepatltls B HBsAg negative | Immune due to hepatitis B vaccination
. anti-HBe negative

Serologlc anti-HBs positive

HBsAg positive Acutely infected
Test Results | Fesg = [ postve

IgM anti-HBc positive

anti-HBs negative

HBsAg positive Chronically infected

anti-HBec positive

IgM anti-HBc | negative

anti-HBs negative

HBsAg negative Interpretation unclear; four possibilities:

anti-HBe positive 1. Resolved infection (most common)

anti-HBs negative | 2. False-positive anti-HBc, thus susceptible

3. “Low level” chronic infection
4. Resolving acute infection

Are Booster Doses Needed ?

O NO -- not routinely recommended at this time

O recent data: protective immunological memory at least 30 years;
ongoing long-term studies

0 while vaccine-induced anti-HBs titers might decline over time,
i logical "y T ins intact

O thus, people with declining anti-HBs titers still protected against
infection & chronic disease

Am J IC (2011): waning immunity from infant vaccines (Taiwan)
O booster recommendations -- certain circumstances:

1. hemodialysis patients: annual assessment for need; booster
dose given when anti-HBs titer <10mIU/ml

2. other immune compromised persons: need for boosters not
determined; <10 mIU/ml consider

CDC/APIC/JAM (2013)

Influenza Virus Transmission
< Viral replication: antigenic “drift” & *shift”
< Person-to-person: respiratory droplets
= Direct contact with person-contaminated object 20%
before washing hands.
< Incubation period 2 days (range 1-4 days)

< Adults infectious 1 day before symptoms thru 5 days after
onset of illness (children up to 10 days).

« Abrupt symptoms: fever, myalgia, sore throat, malaise,
nonproductive cough, headache

« HCW at high risk
= Confused with “bad cold?” i
= cross-rx Ab’s between strains

Ongoing Influenza Virus Mutations

Antigenic Drift Antigenic Shift
= Small “point” mutation changes = Re-assortment of strains
= Creates new variants = Completely new antigens
= May be immune to previous = Everyone susceptible
strains = Will spread uncontrollably
«= New strain: no prior immunity = Causes pandemic

= Causes epidemic

Genome segments
Hantigen
N antigen “‘

Host cell

WHO Influenza Vaccine Recommendations:

2012 - 2013 Influenza Vaccine Recommendations

-- an A/California/7/2009 (HIN1)-like virus;
-- an A/Victoria/361/2011 (H3N2)-like virus;
-- a B/Wisconsin/1/2010-like virus (from B/Yamagata lineage of viruses)

WHO/CDC (2/2012)

2013-2014 Vaccine Recommendations

- an A/California/7/2009 (HIN1)-like virus;
- an A(H3N?2) virus antigenically like the cell-propagated prototype virus
A/Victoria/361/2011;
- a B/Massachusetts/2/2012-like virus.
Recommended that quadrivalent vaccines containing 2 influenza B viruses
contain the above 3 viruses and a B/Brisbane/60/2008-like virus.
WHO/CDC (2/2013)

Influenza Vaccine (2014-2015)

All of the 2014-2015 influenza vaccine is made to protect
against the following 3 viruses:

= an A/California/7/2009 (H1IN1)pdm09-like virus
= an A/Texas/50/2012 (H3N2)-like virus
= a B/Massachusetts/2/2012-like virus.

-- Some of the 2014-2015 flu vaccine also protects against
additional B virus (B/Brisbane/60/2008-like virus). 5~

CDC (9/2014)

10



Influenza Vaccine

= Preparations are strain specific—use of current year strain for
vaccine ( due to viral “antigenic drift”)

< High-dose vaccine for elderly

« Recent vaccine advance for people c egg allergy (Flublok)
= Goal: reduce influenza complications and mortality

@ ~70-90% recipients develop protective Ab’s

< Prevents death in 80% vaccinated, compromised pts
= Contraindications:

Pregnancy (1% trimester)
Allergy to eggs (?) or thimerosol (only in multi-dose vials) |-

Note: Do not get flu from vaccine!!

Available Influenza Vaccines (2014-15)

Name Manufacturer Age Range # of Strains
Afluria Merck/CSL 9 years and older= Trivalent
Fluarix GSK 3 years and older Trivalent
Quadrivalent
Flublok Protein Sciences 18 — 49 years Trivalent
Flucelvax 3k Nowartis 18 years and older Trivalent
FluLaval GSK 3 years and older Trivalent
Quadrivalent
FluMist dii e 2 — 49 years Quadrivalent
Fluvirin Novartis 4 years and older Trivalent
Fluzone Sanofi Pasteur 6 months and older Trivalent
Quadrivalent
Fluzone High-Dose Sanofi Pasteur 65 years and older Trivalent
Fluzone Intradermal Sanofi Pasteur 18 — 64 years Trivalent

IIV: Inactivated Influenza Vaccine (Afluria, Fluarix, FluLaval, Fluvirin,
Fluzone)

1IV3 = Trivalent ITV; 1IV4 = Quadrivalent ITV

LAIV (Quadrivalent): Live, Attenuated Influenza Vaccine (FluMist)

RIV3: Recombinant Influenza Vaccine, Trivalent (Flublok)

cclIV3: Cell Culture Inactivated Influenza Vaccine, Trivalent (Flucelvax)

CDC: Flu shot less effective in 2014-15 ?

< similar situation to 2008-2009 flu season
@ continuing “antigenic shift” by H3N2
vaccine strain
< “...could have a season that is more severe than
most with more hospitalizations and more
deaths” (cpc)

= “widespread” in 36 states; deaths of 15 children

« not too late to get vaccinated cpcsjam (231201

Reported NNDSS pertussis cases: 1922-2014*

2012 48,129
2013 28,639
2014 28,660
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Global Impact of Pertussis &
Resurgence of a Vaccine-Preventable Disease

@ ~50 million cases & 300,000 deaths / year

« high burden of disease in developing countries

= among leading causes of vaccine-preventable deaths.

« case-fatality rates in developing countries as high as
4% in infants

@ high immunization coverage: mainstay of prevention

= 82% global DTP3 vaccine coverage wuo 2012

Pertussis Annual Incidence: U.S. 2012
2012 incidence = 13.4

Incidence

B 14-52
B s53-85
M 86-24.2

24.3-104.9

18,719 cases
27,550 cases




Changes in Pertussis Reporting by State
from 2013 to 2014+ +

B Decrease

Increase

Recent Pertussis Outbreaks

- Washington (2012): 4,783 cases; 965 cases (2011); 608 cases (2010)
- Minnesota (2012): 4,443 cases; 661 cases (2011)
- Wisconsin* (2012): 5,923 cases ; 1,192 (2011)
*highest US incidence: 104.9/100,000 persons
- Vermont (2012): 632 cases; 94 (2011)
- Colorado (2012): 1,510 cases; 158 (2011)
< California (2010): 9,143 cases (10 infant deaths) reported
- most cases reported in 63 years
-in 2011: disease activity at relatively increased levels
< California (2014): 9,935 cases thru 11/26 reported; 26/100,000 pop.
- 5x greater than baseline levels

- highest disease burden in infants <12 mos., especially Hispanic
infants & non-Hispanic white teenagers 14-16 yrs.
(CDC 2/2013 & 12/2014)

Pertussis Epidemiology

< Reservoir
< Transmission

= Communicability

Humans; adolescents and adults
Respiratory droplets
Maximum in catarrhal stage
Secondary attack rate up to 80%
v Incubation period usually 7-10 days (range 4-21 days)
v Insidious onset, similar to minor upper respiratory
infection with nonspecific cough
v’ Fever usually minimal throughout illness
Infants - signs & symptoms
violent coughing spells; hard to eat, drink, breathe;
can last for several weeks.
can lead to pneumonia, seizures, brain damage, or death

(JAM/CDC)

Adults and Pertussis — HCW Tips?

< Neither acquisition of the disease nor vaccination provides
complete or lifelong immunity

< 1 attack usually provides immunity for many years, but
immunity wanes with time

« Attack rate over 50% reported when post-immunization
interval is > 12 years

= Adult disease often milder than in infants / children
< Infection may be asymptomatic, or as classic pertussis
= Older persons often source of infection for children

Whooping Cough Outbreak.
ping gTd

. .
Get Your Tdap Shot.
Pertussis Vaccines Se o oy
w qov
|pertussis-Containing Vaccines for g0 | censed Date and Used For
DTaP INFANRIX® |First licensed in 1891; used for all childhood doses
DAPTACEL®
Tripedia®
DTaP+Hib TriHiBit®  |Used for the fourth dose only
DTap+IPV+HepB PEDIARIX® |Used for the first three doses
DTap+IPV4+Hib PENTACEL™ |Approved in 2008; used for primary four-dose series
DTap+IPV KINRIX™  |Approved in 2008; used for booster dose at 4-6 years
|Pertussis-Containing Vaccines for
and Adults Brand Licensed Date
Tdap ADACEL®  |First available in 2005
BOOSTRIX®
Other Vaccines Brand Licensed Date
Pertussis Only Not available in the U.S.
DT/Td DECAVAC™ (Do not contain pertussis; DT used for primary series when pertussis
TENIVAC™ |vacdnation was not desired; Td used in persons aged 27 years

Some People Should NOT Get Tdap Vaccine

= life-threatening allergic rx after a previous dose of any diphtheria,
tetanus or pertussis containing vaccine
= severe allergy to any part of vaccine
= coma or long repeated seizures within 7 days after a childhood dose of
DTP or DTaP, or a previous dose of Tdap, should not get Tdap, unless a
cause other than the vaccine was found.
can still get Td.

= Talk to your doctor if you:
- have seizures or another nervous system problem,
- had severe pain or swelling after any vaccine containing di
tetanus or pertussis,
- ever had Guillain Barré Syndrome (GBS), or aren't feeling w&ll on
day vaccination is scheduled. CDC (2/24/2015)
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Pertussis Vaccination Rates

Toddlers (19-35 months)

\ Vaccinated 85%

Teens (13 - 17 years)

Vaccinated 78%

Adults (19 -64 years)

Vaccinated 8%
Unvaccinated 92%

CDC (9/2012)

3 Types of Varicella— Containing Vaccines:
Q Varicella vaccine (Varivax)
— approved for persons 12 months and older
O Measles-mumps-rubella-varicella vaccine (ProQuad)
— approved for children 12 months through 12 years
0 Herpes zoster vaccine (Zostavax)
— approved for persons 60 years and older

Vaccine Recommendations for Adolescents & Adults:
» All persons 13 years of age and older without evidence of varicella
immunity
» 2 doses separated by at least 4 weeks
» Do not repeat 1%t dose because of extended interval between doses

Herpes Zoster (Shingles)

+ Reactivation of varicella zoster virus

< Can occur years or even decades after illness with
chickenpox

= Generally associated with normal aging and with
anything that causes reduced immune competence
< Lifetime risk (est.) ~32%
< Estimated 500,000- 1 million cases of zoster
diagnosed annually in the U.S
= 50% persons <85 yrs will develop
zoster

VZV Vaccination for Older Adults: HCW Implications

O tested hypothesis: would VZV vaccination decrease
incidence &/or severity of herpes zoster &/or post-
herpetic neuralgia among older adults.

0 38,546 adults 60 yrs & older, placebo —controlled trial
of investigational live, attenuated VZV vaccine.
0 VZV vaccination:
- reduced illness burden by 61.1%
- reduced post-herpetic neuralgia by 66.5%
- reduced herpes zoster incidence by 51.3%

O conclusion: vaccine markedly reduced zoster & post-
herpetic neuralgia among older adults (Oxman, etal. NEJM 6/2/2005)

Herpes Zoster Vaccine (Zostervax)

< 2006: Approved single dose among persons 60 years & older
= significantly reduces post-herpetic neuralgia risk
= may vaccinate regardless of prior history of herpes zoster (shingles)

= persons with a chronic medical condition may be vaccinated unless a
contraindication or precaution exists for the condition

9

2011: FDA expanded age indication to include adults 50 - 59 years old

- study showing vaccine reduced zoster risk by ~70% in certain
adult groups, BUT efficacy decreased with recipient age:

50 - 59 yrs: 68.9%
>70 yrs: 37.6%
< 2n geperation subunit vaccine being tested
-96.6 — 97.9% efficacy for all age groups tested

CDC (2009; 2011) & Lal, et al. NEJM. 372 (5/2

Measles Timeline U. S.:

MEASLES

CHILDREN—EXCEPT THOSE OF TIIS HOUSEHOLD WITH THE
MEALTH  OFFICERS PERMIT — MUST NOT ENTER
Ok LEAVE THESE PREMISES

*1920 - 469,924 U.S. cases (7,575 deaths)
*1941 - 894,134 cases

#1954 - measles virus isolated

#1962 - 503,282 cases (432 deaths)

1963 - first live measles vaccine licensed
1968 - improved live measles vaccine licensed
*1958 - first measles vaccine is tested

*1970 - 47,351 cases (89 deaths)

#1971 - MMR vaccine introduced

*1978 - 26,871 cases (measles targeted for eliminated in U.S. by 1982)
*1983 - 1,497 cases

#2010 - 61 cases

* 2011 - 220 cases

* 2012 - 55 cases

* 2013 - 189 cases, including large NYC outbreak - 58 cases.

* 2014 - 644 cases CDC/ JAM (2015)
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Measles Epidemiology

= Reservoir Human
Adolescents and adults

< Transmission Airborne; respiratory droplets

¢ Communicability 4 days before to 4 days after rash onset

* Incubation period 10-12 days

v’ Prodrome: 2-4 days stepwise increase in fever to 103 °F-105 °F
- cough, coryza, conjunctivitis, Koplik spots (rash on mucous
membranes) f

v Rash: 2-4 days after prodrome, 14 days after exposure
- persists 5-6 days (begins on face & upper neck)
- maculopapular, becomes confluent
- fades in order of appearance

94% Reduction in reported measles cases
Measles global annual reported cases and MCV1 coverage*, 1980-2012
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2014-15 Measles Outbreak: = Measles Cases and Outbreaks

Latest Example of a 188 :

Worsening PH Problem Coves

v’ Different State Rules o.,.aqb h

On Vaccinations: - e Cases e 644
California (<51% preschool

children measles vaccine)**

A “Manos -- 1 A1
MlSSlSSlppl (997%) it s R s Tt e .

P
» The majority of people who have contracted measles were unvaccinated.
P> Measles is still common in many parts of the world including some
countries in Europe, Asia, the Pacific, and Africa.
P Travelers with measles continue to bring disease into U.S.
**June 29, 2015: California governor signs strict vaccination law
exemptions only for children with serious hlth issues

“Herd Immunity” R T
X . QL
& Public Health usceptible (80%) _ Sick individual Day 1
QO immune persons to a Day 2
communicable disease will not Day 3
Y
be carriers, & thus -
Day 4
0 cannot spread infection to ; Doy 5
susceptible persons & pathogen |g Day 6
occurrence reduced in
population
Day 1
O the larger the “herd” of 252
protected people, the lower the Day 3
risk for an epidemic to occur
Y~ Day 4
o HOWEVER...... ' —
Bl Sick B0 Notill B Immune

Increasing Threat to Public Health —
Vaccination Misconceptions

> Why do we still need to vaccinate when the targeted diseases
are virtually extinct?

Y

Is there a relationship between vaccines & autism spectrum

disorders? DEADLY
CHOICES

HOW THE
ANTI-VACCINE
3 . . MOVEMENT
> Are children getting more vaccines than necessary THREATENS

v

Are we weakening children’s immune systems by
giving too many vaccines?

in today’s world? PAUL A. OFFIT, M.O.

> Is the mercury in the vaccine preservative thimerosal
causing autism & other disorders ?
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Exemptions Permitted to School and Childcare
Immunization Requirements
January 2015

Type of Exemptions Permitted
B Medical, Religious, Personal Belief
[ Medical, Religious

[T Medical, Personal Belief

[ medical Only

* Acisana
“Misa o

Personal Protective Equipment

v A major component of Standard Precautions

v Protects skin & mucous membranes from exposure to
infectious materials in spray or spatter

v’ Proven effectiveness against microbial pathogens

v" Should be removed when leaving treatment areas cocuam

Gloves: Types

v’ Patient exam: non-sterile

v Sterile surgeon’s: tactility, comfort, dexterity

v Non-medical (utility): thick, reusable
v Latex: “Gold” standard
v Vinyl : early high failure rates -- improving

v Nitrile, chloroprene, polyurethane, etc.

v Ambidextrous vs. right/left fitted

v Public Citizen petition to FDA (4/2011):
-- call to ban latex gloves

-- allergic rx risks cited (latex, powder)
v FDA cracks down on “latex-free” items (3/2013)

Are Appropriate Gloves Available?

Considerations Examples

T i e, chowpene

Skin sensitivity

-proper size, lightweight & pliable
- snug fit without hand constriction
-appropriate finger length

-fits palm without compression

i us vs. right- & left-fitted

-grip
-glove thickness
-slipperiness of material when wet

-non-sterile gloves for most procedures
-sterile gloves for surgical procedures
-utility gloves reprocessing & clean-up

Molinari & Nelson. TDA (2/2015)

Are Hands Hurting When Wearing Gloves?

Hand & Wrist Risk Factors Associated with Dentistry

v’ Repetitive hand movements

v Awkward wrist positions

v Mechanical stresses to digital nerves (i.e. sustained grasping on
instrument handles)

v Forceful treatment procedures in confined, small space

v Extended vibratory instrument use (i.e. handpieces, ultrasonic scalers)

Ambidextrous
vs. Right-Left Fitted

Are gloves removed and changed
between patients?

= Wear new, single-use gloves for each patient

= Contact with blood, saliva, mucous membranes

= Contact with contaminated instruments or devices
= Remove gloves after patient care
= Remove torn, cut, or punctured gloves

= Do not wash or disinfect gloves for reuse
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