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nepatitis B

Hepatitis B vaccine recommendations for HCP, US
Hepatitis B vaccine coverage, US (focus on students)
mproving vaccine coverage for hepatitis B in HCP

Disclosures

Merck (speaker’s bureau, consultant)
Pfizer (speaker’s bureau, consultant)
Sanofi (speaker’s bureau)

On 3 ACIP working groups within past year



WHY WE SHOULD IMMUNIZE HCP AGAINST
SELECTED VACCINE PREVENTABLE DISEASES

e Central thesis: It is the responsibility of the healthcare faclility to the
extent possible to provide a safe environment for its patients and to
protect its personnel

@ |[ndications for HCP to be immunized
m HCP at high risk of acquiring infection
m [f infected, HCP at risk of transmitting infection to patients
m Safe and effective vaccine available (FDA approved, ACIP recommended)

e How immunization of HCP protects patients

m Infected HCP may transmit infection before symptomatic (mumps, measles,
rubella, pertussis, influenza) — therefore exclusion will NOT work

m Chronically infected HCP may transmit infection (hepatitis B)
m Hospitalized patients are a highly vulnerable group (neonates, older etc.)



Figure 1. Recommended adult immunization schedule, by vaccine and age group’

VACCINE ¥ AGE GROUP » 19-21 years 22-26 years 27-49

years

50-59 years 60-64 years

2 b5 years

Influenza * |

1 dose annually
|

Tetanus, diphthena, pertussis (Td/Tdap) **

Td/Tdap®

| Substitute 1-time dose of Tdap for Td booster; then boost with Td every 10 yrs
]

Varicellz +* |

2 Doses

| 3 doses
1

Human papillomavirus (HPV) Female **

]
3 doses

Human papillomavirus (HPV) Male 3*

Zoster @

Measles, mumps, rubella (MMR) ™ 10or2 doses

Pneumococcal (polysaccharide) &2

1 or 2 doses

Meningococcal

1 or more doses

Hepatitis A

2 doses

Hepatitis B 2*

3 doses

"Coverad by the Vaccine Injury Compensation Program

I:I For all persons in this category who I:I Recommended if some other risk

meet the age requirements and who factor is present (e.g., on the basis
lack documentation of vaccination of medical, occupational, lifestyle, or
or have no evidence of previous other indications)

infection

I:I Tdap recommended for 263 if contact
with <12 month old child. Either Td or

Tdap can be used if no infant contact

I:I Mo recommendation




Figure 2. Vaccines that might be indicated for adults based on medical and other indications’
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Influenza 2

1 dose TIV :u'muatlly,.r

| 1 dose TIV or

1 dose TIV annuallyr

1 dose TIV ar
LAIY annually

LAIY annually

Tetanus, diphtheria, pertussis (Td/Tdap) 3*

SUbStItI.ItE 1-tII‘I"IE dGISE of Tdap for Td bocster then boost Wlth Td E‘H‘El}" 10 yrs

Varicella =*

2 doses

Human papillomavirus (HPY) Female =*

| 3 doses thrcugh age 26 yrs |

3 doses through age 26 yrs

Human papillomavirus (HPYV) Male 3=

3 doses thrcugh age 26

3 doses through age 21 yrs

Zoster ©

Contraindicated

1 dose

Measles, mumps, rubella (MMR) 7*

—Gomanaones |

1or 2 doses

Pneumococcal (polysaccharide) 82

1or 2 doses

Meningococcal "%

1 or more doses

Hepatitis A M-

2 doses

Hepatitis B '>*

3 doses

"Covered by the Vacecine Injury Compensation Program

The recommendations in this

schedule were approved by the

Centers for Disease Control and
Prevention's (CDC) Advisory

For all persons in this category who
meet the age requirements and who
lack documentation of vaccination
or have no evidence of previous
infection

Recommended if some other risk

factor is present (e.g., on the basis

of medical, occupational, lifestyle,
or other indications)

Contraindicated

No recommendation




RECOMMENDED VACCINES FOR HCP:
CDC, ACIP, HICPAC

Hepatitis B (OHSA required,
potential exposure to blood/OPIM)

Influenza#
Measles (MMR preferred)#

\
Mumps (MMR preferred)# m’m

Rubella (MMR preferred)# a

Varicella (V)# Z
Tetanus (Tdap)#
Diphtheria (Tdap)#

Pertussis (Tdap)*#
Meningococcus (lab, spinning CSF)

# Required at UNC



WHY SHOULD HCP BE IMMUNIZED
TO HEPATITIS B

® Acute hepatitis B incidence in US declining but chronic hepatitis B
still common in the population

m Prevalence 800,000-1.4 million, ~0.3% (NHANES, 2005-10) - likely
higher in healthcare facilities

® Protect the HCP
m Exposure to blood and other potentially contaminated fluids common

m EXxposed person not always aware of exposure
m 203 cases of acute hepatitis B in HCP reported to CDC, 2005-2010

® Protect the patient

m >50 reports of HCP-to-patient transmission usually during invasive
procedures



PROSPECTIVE OBSERVATIONAL STUDIES
OF BLOOD CONTACT AMONG HCP

Specialty and authors

No. of procedures No. of procedures % Procedures with
(reference)

Location(s o : -,
(5) observed with =1 blood contact =1 sharps injury

Surgery
Tokars et al. (256) 1990 New York, N.Y.; Chicago, Il 1,382 46.6 6.9
Popejoy et al. (220) 1088 Albuguerque, N.Mex. H84 27.8 3.1
Quebbeman et al. (224) 1990 Milwaukee, Wisc. 234 504 154
Gerberding et al. (116) 1088 San Francisco, Calif. 307 6.4 3
Panlilio et al. (208) 19581980 Atlanta, Ga. 206 30.1 49

Obstetrics
Panlilio et al. (210) 1959 Atlanta, Ga. 230

[nvasive radiology
Hansen et al. (130) 1092 Dallas, Tex. 501

Emergency room
Marcus et al. (178) 1989 New York, N.Y.: Chicago, IIL.; 0,793
Baltimore, Md.

Dentistry
Cleveland et al. (77) 1993 New York, N.Y. 16,340

Beltrami EM, et al. Clin Microbiol Rev 2000;13:385




Rates of Percutaneous Injuries (PI)' and
Mucosal Exposures (ME)2— EPINet, 1997-20093
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JOB CATEGORY OF PERSONS WITH
SHARP INJURIES, EPINet, US, 2011

Nursing student HO.G%
Other student W 1.0%
Medical student 1l 2.5%

Resp therapist 1l 3.0%
Technologist M 3.5%

Surgery attendant I 7.6%
Doctor (trainee) N 3.9%
Doctor (attending) N 13.9%

Nurse w 41.9%

0.0% 10.0% 20.0% 30.0% 40.0% 50.0%

http://www.healthsystem.virginia.edu/pub/epinet/epinetdatareports.html#reports



JOB CATEGORY OF PERSONS WITH
BLOOD EXPOSURES, EPINet, US, 2011
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HBV-TO-PATIENT TRANSMISSION, US,
PRIOR TO 1991

Information

Gynecologist

Oral Surgeon

General Dentistry

MNo. reports
References
Incubating illness
Transmission by
chronic carrier
HBsAg-positive
HBeAg-positive
Symptomatic,/ total
HBV casest
Procedures (cases)

Proposed mode of
transmission

Infection control
techniques,/
precautions
instituted

25
24,25,34,38,42
O
o

D

5
32/49

Hysterectomy (27)

Cesarean section (15)

Oophorectomy (2)

Repair of prolapse
uterus (1)

Forceps delivery {2)

Unknown (2)

Direct injury by sharps
guided by gloved fin-
gers during sur-
gery24.25.34.3842 needle
holder not used for
suturing?

Unstated®4; double
glove®38f; exclusion
from surgical proce-
dures34.38.42

3

2
1

1
1
10/25

Open-heart surgery (8)
Cardiothoracic
surgery (17)

Procedures involved
“high-risk™ for sharps
injury?26.28.35

Removed during ill-
ness2%3%; treated with
interferon=8

5
27.29,31,36,41
O

b

2, 2 not done
39,/199

Most commonly
reported procedure:
extractions (68)

Injury (e.g., cuts) from
instruments,/
teeth27.29.31.36.41. no
gloves during sur
gery?7.29313641, gevere
dermatitis38

Gloves??2941E: exclusion
from surgical proce-
dures?9.31.36

4
32.,33.39.43
1 *
kS

4
3, 1 not done
32/49

Most commonly reported
procedures: extractions,
CIrowns, surgery

Hand trauma (e.g., cuts)
with subsequent bleed-
ing into mouith of
patient®*; no
gloves3233,39.43

Exclusion from surgical
proceduress243;
glovesdd43

Weber DJ, et al. ICHE 1991:12:625




SURGEON-TO-PATIENT TRANSMISSIN OF HBV
IN WHICH SURGEON’S DNA QUANITIFIED

HBV DNA HBV Time sample taken
Location of reported case (yr) Profession (GE/ml)* e-antigen Quantification technique after transmission

United States (1992)1 Thoracic surgery resident 1.0X 109 Paositive Semi-quantitative PCR dot-blot 4 mos
hybridization, with comparison
serum containing 108
chimpanzee- infectious particles

United Kingdom Cardiothoracic surgeon 10° Positive Semi-quantification by end-point 6 mos
(1990-1997)% General surgeon 108 Positive dilution =8 wks
General surgeon 10° Positive Unknown
General surgeon 107 Positive Unknown
Cardiothoracic surgeon 105 Positive Unknown

United Kingdom General surgeon 1.0X 107 Megative Liquid hybridization and enzyme- 12 wks
(1988, 1993-1995)% Gynecologist 44 X106 Megative linked oligenucleotide assay Unknown
Gynecologist 55X 108 Megative Unknown

General surgeon 25X 105 Megative 12 whks

United Kingdom (1999)** Surgeon 1.03 X 108 MNegative Lightcycler PCR Unknown
Netherlands (1998-1999)t Surgeon 5.0X10°% Positive Limited dilution PCR 1yr

United Kingdom Surgeon 1.12 X 108 Megative Chiron Quantiplex Branched DNA Atleast 3
(1988-1997)3 Surgeon 255X 103 assay and Roche Amplicor HBV mos after
Surgean 672X 105 DMNA monitor assay transmission in
Surgeon 6.35X 104 all surgeons
Surgeon 4,20 X 10899
Surgeon 5.47 X 108

United States (2008)** Orthopedic surgeon 1.79 X 107 Positive Versant 3.0 third generation
branched DNA assay

CDC. MMWR 2012;61(#3):1-12




ACIP RECOMMENDATIONS:
HEPATITIS B VACCINE FOR HCP

® Adhere to 1991 OSHA regulation requiring that HBV vaccine be
offered to selected HCP (HCP can refuse)

m Offer HBV immunization (at employer expense) to all HCP with
potential exposure to blood or other potentially infectious materials
(e.g., CSF, joint fluid, peritoneal fluid, amniotic fluid, etc).

® Screening

m HCP and trainees in certain populations at high risk for chronic
hepatitis B (e.g., those born in countries with high [HBSAg
prevalence >8%] and intermediate [HBSAg prevalence 2-7%)]
endemicity) should be tested for HBsAg and anti-HBc/anti-HBs to
determine infection status

m Prevaccination serologic testing for previous infection is not
Indicated (except as noted above)



ACIP RECOMMENDATIONS:
HEPATITIS B VACCINE FOR HCP

® |Immunization recommendations

Provide standard 3 dose series (i.e., 0, 1, 6 mo; 20 ug/mL dose), if not
already administered

1-2 months post-immunization test for immunity to HBV (immune
defined as >10 miU/mL)

If not immune, provide an additional 3 doses of HBV vaccine and
retest for immunity 1-2 month after last immunization

If not immune, test for HBsAg and anti-HBcAg

In not Iimmune, consider as a “non-responder” and provide HBIG for
percutaneous, non-intact skin or mucous membrane exposure to
HBsAg contaminated blood or other potentially infectious material



Estimated Incidence of HBV infections among
HCP and General Population,
United States, 1985-1999
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VACCINE COVERAGE, 2010, NHIS
INFLUENZA VACCINE, 2010-11, NIS
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STUDENT VACCINATION REQUIREMENTS
OF US PROFESSIONAL SCHOOLS, US

® 2008-2009 survey of 563 US schools of medicine and nursing (75%
response rate)

Vaccine Type or Serles Nursing Schools MD-Granting DO-Granting P Value
(n = 439) Schools Schools -0
(n = 98) (n = 23) Mursing vs. MD- vs. Nursing vs.
MD-Granting DO-Granting DO-Granting
Schools Schools Schools
Measles 97.7 (96 99.0 (97.0-100) 91.7 (80.6-100) 0.03% 0.071

0.185

Td or Tdap

Influenza

All ACIP-recommended vaccines
except influenzat

Lindley MC, et al. Ann Intern Med 2011;154:391-400



VACCINATION POLICIES AND
PRACTICES, 2008, US

Characteristic Nursing Schools ~ MD-Granting DO-Granting P Value
(n = 439) Schools Schools I ————————
(n = 98) (n = 23) Nursing vs. MD- vs. Nursing vs.
MD-Granting  DO-Granting  DO-Granting
Schools Schools Schools

Deadline for adherence =0.001 0.149 0.005
Within 30 d of classes starting 47.1(424-518)  809(73.0-889)  78.1(61.1-95.2)
Within the first year of classes 1.4 A) 9.6(3.6-15.6) 0.0
Before clinical rotations start 1.6 (46.8-56.3) 9.4 (3.5-15.3) 219(4.8-389)

Consequences of nonadherencet
Any consequence or penalty 97.1(93.9-100)
Cannot register for cl ) -31.0)  54.2 (44.3-64.1)
Cannot undertake clir rk 93.9(91.6-96.1)  74.0(65.2-82.8)




VACCINATION POLICIES AND
PRACTICES, 2008, US

Characteristic Nursing Schools ~ MD-Granting ~ DO-Granting P Value
(n=439) Schools Schools ——
(n=23) Nursingvs. ~ MD- s, Nursing vs.
MD-Granting ~ DO-Granting ~ DO-Granting
Schools Schools Schools

Exemptions allowed for =1 vaccinet
Any 7.7 (563.0-62.3) : 428 (22.4-63.1) ! 0.162
Medical d ¥ ) B.6 0.165
Religious : .0 34. : 19.6 (3.9-35.4) 0.107
Persanal belief 20.1 (16. 9 15.3 (B.1-22 4) 24.4 (7.1-41.8) 0.27 ) 0.61

Measurement of anti-HBs titers requiredT] =0.001 ) =20.001
Yes, but only for newly vaccinated ( 1
students
Yes, for all students 22 5.2 56.4 (46
Mo > _ ) 336(




»
5 A ~ 9 DAITIU
JUo-U ROF
Country Medical Nursing Paramedical Technical Cleaning Medical Student Paramedical
staff staff staff staff staff students nurses students
Austria (AT) R R R R R R R R
Belgium (BE) M M M M M M M M
Czech Republic (CZ) M i i i I I I I
Denmark (DK) R R M M M M M M
France (FR) M I i R R I I I
Germany (DE) R R R R R R R R
Ireland (IE) R R R R R R R R
Italy (IT) R R R R R R R R
Luxembourg (LU) R R R R R M R R
Metherlands (ML) R R R R R R R R
Norway (NO) R R R N N R N N
Poland (PL) M M M M M M M M
Slovenia (S1) M M M M M M M M
Spain (ES) R R R R R R R R
Sweden (SE) R R R R R R R R
Switzerland (CH) R R R R R R R R
United Kingdom (UK) R R R R R R R R

M: mandatory; R: recommended; N: neither mandatory nor recommended

De er A, et @ Pub Health 20 3-34




EVIDENCE OF IMMUNITY ACCEPTED BY
HEALTH PROFESSIONAL SCHOOLS, US, 2008

MNo. of schools (%)
Provider-signed
No. of schools (%)  immunization
Immunity requirement with requirement® certificate

Measles

Mumps

Pertussis i 352 ) 3 (22.3] 49 (13.2) 13 (3.5)
Influenza 02 {18.4) B4 (82.4) ? (11.8) 10 (9.8) 5 (4.9)

Miller BL, et al. ICHE 2011:32:908-911



SEROLOGIC PROTECTION AGAINST HBV
AT AUS SCHOOL

TABLE 1. Number and Percentage of Health Professional Students Who Matriculated during 2004-2009
with Postvaccination Anti-HBs >10 IU/L, by Demographic Characteristics

Characteristic

Total®

Sex
Female
Male

Country of birth
United States
Other

Race/ethnicity
White, non-Hispanic
Black, non-Hispanic
Asian/Pacific Islander
Hispanic
American Indian/Alaska Native
Other/unknown

Anti-HBs >10 [U/L,
Total no. (%) no. (%) Relative risk 95% CI

2,481 2,306 (92.9)
1,492 (93.1)

814 (92.7) (.78-1.42)

(.67-1.68)

44 (1.8) {
2 (0.08) 2 (100)
421 (17.0) 396 (94.1)

Spradling PR, et al. ICHE 2012;33:732-736
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SEROLOGIC PROTECTION AGAINST HBV
AT AUS SCHOOL

11

Cochran-Armitage
test for trend
P< 001

% anti-HBs 210 1U/L

<1 15 610 11-20 21-30 3140 >40
Age at primary series (years)

Study at US health affairs school (medicine, dentistry, allied health)
93.9% had received hepatitis B vaccine

92.9% had an anti-HBsAg titer >10 [U/L (younger age at vaccination and longer
Interval from vaccination to anti-HBSAg titer were associated with a titer <10 [U/L

98.2% with low titer who receive >1 booster developed a protective response
Spradling PR, et al. ICHE 2012;33:732-736



RESPONSE TO A BOOSTER DOSE

e Site: Taiwan (nursing/medical technology students); immunized as child
® Anti-HBsAg positive: plasma vaccine 43.2%; recombinant 33.3%
® Booster response: plasma vaccine 92.1%; recombinant 95.9%

Plasma-derived group; Recombinant group;
Vaccine type n =42 n = 340

Male sex, n (%) 5(11.9) 21 (6.2)
BMI (mean *+ SD; kg/m?) 213+ 44 213 + 4.1
ALT (mean *+ SD, IU/L) 118 +55 138+ 118
Creatinine (mean * SD; mg/dL) 09+ 0.1 09 + 0.
Anti-HBs(+) after booster (anamnestic response), n (%) 39 (92.9) 326 (95.9)
Antibody titers = 100 mlU/mL after booster (%) 28 (66.7) 273 (80.3)
Median titers after booster, mlU/mL 3364 609.2
Distribution in antibody titers after booster, n (%)
Antibody titers = 1,000 mlU/mL after booster 9(21.4) 150 (44.1)
Antibody titers 100-999 mlU/mL after booster 19 (45.2) 123 (36.2)
Antibody titers 10-99 mlU/mL after booster 1 (26.2) 53 (15.6)
Antibody titers < 10 mlU/mL after booster 3(7.1) 14 (4.1)

Lin CC, etal. AJIC 2011;39:408-414




IMPROVING HCP VACCINE COVERAGE

e Make employment or education conditional upon appropriate
Immunization

® Other proven methods

m No charge for vaccine

m Make vaccine easily available: frequent clinics, clinics on off hours,
mobile carts, provide vaccine at actual work place

m Education
m Commitment from leadership
m Incentives
e Limited utility
m Require vaccine declination form (HBV, influenza)
m |f unimmunized, mask while in patient care area (influenza)



IMPACT OF MANDATORY

INFLUENZA REQUIREMENTS

Reported institutional-level seasonal influenza vaccination coverage of pre- and post-requirement influenza seasons among US hospitals?

Characteristic Hospitals no. Pre-requirement season Post-requirement season
Mean coverage (95% (1) Mean coverage [95% (1)
(hverall 228 B2.0(508-64.2) T i(74.5-78.8)
Vaccination coverage, pre-requirement season
<50k 44 37.8(359-39.7) 624 (56,7-68.2)
S0-G4% B4 57.6(56,7-584) 733(702-76.4)
G5-TO% 67 J18(70,8-729) B30 (B0 6-854)
BO+% 33 884 (86,5-003) 01.8 (B8.0-957]
onsequences imposed for vaccing refusal
Yes, termination 18 121 (666-77.7) 04 5793,5-955)
Yes, other” 105 B3.5(60,1-66.8) 81.9{79.0-34.97
Mo 105 5B8.8 (559-61.6G) GBI (6577107
Post-requirement season
2007-2008, or before® 74 545 (50,8-58.2) G7.0(64.1-69.8)
2008-2000 18 201 (54.4-55.9) 71.41(66.2-76.7)
2009-2010 i1 G54 (61.9-68.8) 85.1(81.8-383)
2010-2011 45 BB.7(63.1-74.2) 83.2(703-87.0)
Location®
Urban 131 50,0 (56.2-61.7) 758 (729-T88)
Rural a7 b6.2 (B62,5-60.9) 717 (745-81.0)

Miller BL, et al. Vaccine 2011:29:9398-9403




IMPACT OF REQUIRING Tdap VACCINE ON
TIMING OF RECEIVING VACCINE

April 2006, Tdap required for all new HCP and offered to current HCP (2 years to become
Compliant); March 2010 current HCP reminded of Tdap policy; Sept. 2010 current HCP given to
Nov to become compliant (Sept-Nov 979 HCP vaccinated) Weber DJ, et al. ICHE 2012;33:81-3




ASSURING HCP COVERAGE AT UNC

Employee Groups
m Healthcare facility employees - requirement for employment
m Medical staff - include in credentialing process
m Students - required prior to attending class
m Volunteers - require
m Contract workers - require in contract
m Emergency responders — require
Written documentation of immunization required
Consider persons with an “indeterminate” antibody level susceptible
Post-immunization titers only recommended post-hepatitis B vaccine

“Mandatory” (employment conditional on being immune; only medical
contra-indications recognized as reason for not receiving vaccine if
required for iImmunity)



KEY REFERENCES

Immunization of Health-Care Personnel

General Recommendations on Immunization Recommendations of the Advisory Committee on
Immunization Practices (ACIP)

Recommendations of the Advisory Committee
on Immunization Practices (ACIP)




CONCLUSIONS

® Blood exposures common among HCP including students

® Hepatitis B vaccine immunization of HCP has substantially
decreased thelr risk of acquiring hepatitis B

e Many professional schools do not adequately immunize students
for vaccine preventable diseases including hepatitis B

® For the future

m How to manage students and other trainees who have remote HBV
Immunization and therefore their immunologic response is unknown
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