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Background Statements:
about me ...
| have nothing to disclose
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Discussion Objectives

* Recognize that iImmunizations save lives &
orevent human suffering

* Immunization schedules & recommendations
are complicated; changes do occur

* Review vaccinations: influenza, pneumococcal,
Zoster, HBV
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Vaccinations Save Lives

* Preventing infection In persons receiving the
vaccine

* Preventing infections in persons who cannot
receive vaccines

 Influenza vaccination in pregnancy = give It

 Inflammation = hypercoagulable state = vascular
events
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Immunization references:

* Advisory Committee on Immunization Practices
(ACIP); cdc.gov

* Immunization Action Coalition; immunize.org

Apps (all free): CDC Vaccine Schedule,

ReadyVax (from Emory University, The Vaccine
Handbook
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Saving Lives the last 100 years

Clean water / sanitization
Aseptic technique / sterilization
Antibiotics

Vaccines
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FIGURE 1. Crude death rate* for infectious diseases — United States, 1900—-19961
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tadapted from Armstrong GL, Conn LA, Pinner BW. Trends in infectious disease mortality in
the United States during the 20th century. JAMA 1999:281;61-6.
EAmerican Water Works Association. Water chlorination principles and practices: AWYWA manual

20, Denver, Colorado: American Water Works Association, 1973,
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N Engl J Med 2012; 366:2333-2338
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Suicide, 12.2

Pneurmonia or influenza, 16.2
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Diabetes, 22.3
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Accidents, 38.2
Cerebrovascular disease, 41.8
Noninfectious airways
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B ORICINAL CONTRIBUTION

Historical Comparisons of Morbidity
and Mortality for Vaccine-Preventable
Diseases in the United States

and the Vaccme-Prevental

Table Working Group

ACCENES ARE AMONG  THE
greatest achicvements of bio-
medical wicnce and publac
health ' sumulating protecgve
tmmune responses against acute and
hronic nfectious discases, as well as
some infectious discases that result in
cancer ** In the United States, vaccina
Bon programs have made a major con
wibution 10 the chimination of many
vacc mne-prov antable dicases and sagnids
cantly reduced the mcadence of others
Vaccane -preventable discases have soc
ctal and economic costs n addito to the
morbadity and premature deaths result
g froem these discases—the costs nchude
musscd ume from school and work. phy-
sacaan offxce visits. and hospaalcatons **
Natorual recomme nda Boas peovide gusd
ance for use of vaccines to prevent or
chimunate 17 vacane-proventable drcae
namely diphtheria, portussas, sctanus, po-
boenyditn. mcades. mumgs. rubclla (n

Context National vaccine recommendations in the United States target an increas-
ing number of vaccne-preventable diseases for reducton. ehmmnation, or eradication
Objective To compare morbadity and mortakty before and after widespread mmphe-
mentaton of natonal vaccine recommendations for 13 vaccme-preventable doeases
for whech recommendations were in place prior to 2005
Setting, and Participants For the United States, prevaccne baselines were

sessed based on representative hestoncal data from prmary sources and were com
wn’mthmv«mn\.m,l 2006) and mortality 2004) data for diphtheria,
pertuse tetanus, polomyelts, measies, mumps. rubella (inchuding congendal ru-
belle syndrome), invasive Haemapts kus influenzae type b (Hib), acute hepatttss B, hepa-
s A varcella, Streptococaus preurnomse, and smallpox
Main Outcome Measures Number of cases deaths and hospitalaations for 13
vacane -preventable doeates Estinates of the percent reductions from basehne to re-
cent were made without adjustrment for factors that could affect vaccne -preventable
dsease morbadity, mortality. or reporting
Results A greater than 92% decine i cases and a 99% or greater dechne in deaths due
0 deseases preverted by vacanes recommended before 1980 were shown for dphthena
e, pertusse. and tetarus Endermec tranmesmon of pokoveus and measies and rubella
virunes has been chmenated in the United States smalipos has been eraducated workdwade
Dedines were 80% or greater for cases and deaths of most vaccne-prevertable diseases
tar peted ance 1980 nchuding hepattr A acute hepatity B Hib_ and vancella Dechnes n
cases and deaths of rwasive S preumonise were 34% and 25%. respectively
Conclusions The number of cases of most vaccne-preventable dusases & at an all-
time low, hospatalzations and deaths have ako shown striking decreases.
FAMA. 2007 2900TER 1S5 203

sive Hib_ acutc hepatitis B hepatitis A, tion policy. vaccine distnbution and
sanicella. S pmcumoniac). i addiion t verage assessment. vaccine safety
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What about Vaccine Preventable Diseases ?

JAMA. 2007;298(18):2155-2163 (d0i:10.1001/jama.298.18.2155)
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JAMA. 2007;298(18):2155-2163 (d0i:10.1001/jama.298.18.2155)

Table 1. Historical Comparison of Morbidity and Mortality for Vaccine-Preventable Diseases With Vaccines Licensed or Recommended Before
1980: Diphtheria, Measles, Mumps, Pertussis, Poliomyelitis, Rubella, Smallpox, Tetanus*

Prevaccine No. (yv)

r

Most Recent
Postvaccine
Reported No.

Prevaccine
Estimated
Annual No. vs
Most Recent
Reported No.

Estimated Annual Average Peak (*> Reduction)

I
Cases Deaths
21053 1822
(100) (100)
530162 440
©0.9) (100)

Vaccine-Preventable r
Disease

Diphtheria

Vaccine Cases, D
Date(s), y' 20069 20040
1028-1943 0 0

r 1
Cases?
30508
(1938)
TE3004
(1058) 1067, 1968
212032 1640s,
(1964 1967
265260 1914-1941
(1934
42033
(1949

1
Cases? Deaths®

21053 1822
(1936-1945)  (1036-1945)
530217 440
(1953-19682)  (1953-1962)
162344
(1963-1068)
200 752 4034
(1934-1043)  (1034-1043)
10794 1303
(1941-1950)  (1941-1950)

1963,

155760 30
(100)

4007
(90.3)

30
(1963-1068) (95.9)
185120

92.2)
10704
(100)

1055,
1061-1063,
1087

1303
(100)

16316
(1951-1954)

1879
(1951-1954)

21260
(1952

1055,
1061-1063,
1087
488706 1080
(1964
20000
(1064-1065)

16316
(100)

1870
(100)

47745 17
(1966-1968) (1966-1968)
152 Mot

(1066-1060) available
Smalipox 20005 337 110672

(1000-1049)  (1000-1240) (12200
Tetanus 580 472 601

(1947-1040)  (1947-1040) (1048)
aFootnote ketiers comespond to Box 1

47734 17
©9.9) (100)
1060 151 Not
©0.3) avaiable
20005 337
(100) (100)
10331040 530 468
©92.9) ©0.2)

1708

2156 JAMA, November 14, 2007—Vol 208, No. 18 (Reprinted) ©2007 American Medical Association. All rights reserved.
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JAMA. 2007;298(18):2155-2163 (d0i:10.1001/jama.298.18.2155)

Table 2. Historical Comparison of Morbidity, Mortality, and Hospitalizations for Vaccine-Preventable Diseases With Vaccines Licensed or
Recommended Between 1980 and 2005: Hepatitis A, Acute Hepatitis B, Haemophilus influenzae Type b, Pneumococcal Disease, Varicella®

Prevaccine No. (y)

1
Estimated Annual Average I
1 Estimated Peak Vaccine Estimated
Hospital- 1—'] Datefs), Reported Estimated Hospital- Hospital-
Casos® Izafions® Deaths? Cases® Deaths! y9  Cases" Cases' Rations! Deathsk Cases Izations
117333 6883 137 254518 298 1985 3579 15208 895 18 102035 5968
(1986-19G5) (1986-1005) (1986-1995) (1971) (197) 87.0) 87.0
66232 7348 237 74361 267 1081, 4713 13168 1461 47 53063 5887
{1982-1001) (1982-1091) (1982-1001) (1985) (1985 1986 ®.1)  ©80.1)
20000 Not 1000 Not Not 1085, 208 <50 Not <5 19950
{1980s) avalabie (1980s) avalable avallable 1087, 20typeb; (2005) avalable (2005) (=008)
1900 179type
unknown)
63067 Not 6500 64400 7300 5160 4850 21517 Not 1650
pneumococcal (1007-1900) avalable  (1097-1909) (1009) (1999 (2005) (34.1) avaieble (25.4)
disease
Varicdlla 4085120 10632 105 5358595 138 19 3472352 93% 86
(1000-1904) (1988-1005) (1000-1004) (1988) (1973 (2004 @0 ©80 @19
8 Footriote letters comespond to Box 2.

Most Recent Postvaccine No., 2006

2158 JAMA, November 14, 2007—Vol 298, No. 18 (Reprinted) ©2007 American Medical Association. All rights reserved.
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Recommended Adult VVaccines:
Age-Based

Figure 1. Recommended immunization schedule for adults aged 19 years or older by age group, United States, 2018
This figure should be reviewed with the accompanying footnotes. This figure and the footnotes describe indications for which vaccines, If not previously sdministered, should be administered unless noted otherwise.

Vaccine 19-21 years 22-26 years 27-49 years 5064 years | =65 years

Influenza® 1 dose annually

Tdap® or Td* 1 dose Tdap, then Td booster every 10 yrs

MMR: 1 or 2 dos, (if born in 1957 or later) | |

VAR* 2 doses

RZV* (preferred) 2 doses RZV (preferred)

e—— S R —

1 dose ZVL

HPV-Female® Z2or ge at series

HPV-Male® 2 or 3 doses depending

PCWV137

PPSV237 1dose
HepA®

HepB*

MenACWY'®

MenB™

Hib™"

Recommended for adults who meet the "
e | [T TR C R [y [——
waccination, or lack evidence of past infection

www.cdc.gov/vaccines/schedules/hcp/adult.htm

2
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Adult Vaccines: Footnotes; www.cdc.gov/vaccines/schedules/hcp/adult.htm

Footnotes. Recommendead immunization schedule for adults aged 19 years or older, United States, 2018

Influenza vaccination
wnsrecdc gonvaccines hoplacip

Gemneral information

= Administer 1 dose of age-appropriate inactivated influsmnza
wacckme (I} or recombinant influenza vacckne (R anmually

pecifc fu bl

= Liwe attervuated influenza vaccime (LAIV] is not recomme nded

for the 201 7—201 8 influenza seasomn
A list of cwrrenthy availlable influenza vaccines s availlable at
wennecdc gows fludprotectfvacci nesfvaccknes herm
Special populations
= Administer age-appropriate [V or B Do
— Pregqnant weorr-en
— Adults with hives—only egg allergy
— Adults with egg allergy other than hives (e.qg.
angboedema or respiratcry distress): SAdomsiniso W oo R
i a medical setting ursder supervision of a ealth cane
prowvider wiho can recognize and manage severe allergic
conmditions
Tetanus, diphtheria,
cdcgowivaccinesh
Gemneral information
= Auddminister to adults who previeoushy did mot receive a dose
of tetanus toxoid, reduced diphtheria rosxold, and acellwlar
pertussis waccine (Tdap) as an adult or child {nowtinedy
recommended at age 11—-12 years) 1 dose of Tdap, folbowed
by a dose of tetanus and diphtheria tomolds (Tdl booster
every 10 years
= Informatiomn on the use of Tdap or Td as tetanus propo hylasis
in woownd mMmanagement is available st wessase o W oW T TR0
preview mrmuwrhoml/ierS 51 7a1 e
Spedal populations
= Pregnant women: Admindster 1 dose of Tdap during =ach
pregnancy, preferably in the early part of gestational weeks
2F-36
Measles, mumps, and rubella vaccination
wnmres cde g orefeaccines hoplacip ifi
Gemneral information
= Administer 1 dose of measkes, mumps, and rubbella vaccine
(MARARD o adulits with mo ewvidence of immuundty o meashbes,
v s, or nukbelila
Evidence of Immurity is:
— Born before 1957 (except for health care personmnel, see
Elonah
— Docwmentation of receipt of MMA
— Laboratory evidence of imammwunity or disease
= Documentation of a health care provider-diagnmnosed disease
weithowt laboratory confirmation is not considered evidence
of imrmunicye
Speclal populations
- A of
:IHI:I:e.urHIg age with mo ewvidence of immunity 1o rubella:
Adimuinister 1 dose of MMA if pregnant, administer MMRE afoer
pregnancy and before discharge from health cane facilitgl

an:l perl'usslsmtu)n

el

frmme_ el

- HIV infection and CD49 cell cownt =200 cells/pl for at least
& months and no evidence of memunity bo Mmeaskes, Mmumgss,
nr rubelila: Admdnister 2 st.E-sofMMH at IearstZ,B days apart

- o < in B clary N
i al wr I an.d [ hold s of
i [ ol s Administer 2 doses of
MME at least 28 days apart [or 1 dose of MMER IF prewioas iy
administered 1 dose of MMR)

- Health care personnel borm in 1957 or llater with o
ewidence of immunity: Adrminister 2 doses of MMA at least
28 days apart fior measles or munmps, or 1 dose of MMR for
rubella (if born before 1957, cc:ﬂrslder BARR l.racclnatlcﬂﬂ

= Aduitts who pe i Iy i ol =2 o
containing uncr:lng nnd are bdenliﬂedbjrpl.l:lb: health
authority to be at i sk for

outhreabc Administar 1 dose DFMMR
=+ MMR is contraindicated for pregmnamt wonen and adulits wwitks
sewere Immunodeficiency

Waricella vacci nation
v ooic o fua coines fhe pfacip-recs wacc -specific varicellabimil
Geeneral information
= Admimister to adwlts without ewvidence of immmwnin ©o
warkcella 2 doses of varicella waccine (VAR) 4—8 weelks apart
If previcusly received no varkcella-conmtainbng waocine (F
previocushy received 1 dose of varicella—containing vacooine,
administer 1 doss of WAR at least 4 weeks after the first dosel
=+ BEwbdenos of i nity to varioella is:
— US-borm before 1980 (exce it For pregnant women ansd
health care persomnnel, see below)
= Dooumentatiocn of receipt of 2 doses of varikcella or
wvaricella-containing vaccine at least 4 weeks apart
— Diagrnosis or werification of history of varicella or herpes
zoster by a health care prowider
— Laboratory ewvidence of immunity or disease
Special populations
-« Administer 2 doses of WAR 4—8 weeks apart if prewiousiy
receiwved no varicella—containing vacoine (if prewiowshy
receiwved 1 dose of warlcella-contalning wacckne, adminkster 1
dose of WAR at least 4 weeks after the first dose) to:
- P af
Adiminister the first of the 2 doses or the second dose after
Preqriancy a before dtscharge from health care faciliny
— Health cars el of i
Adutts with I-Il'll infection and CDaE cell count =200 cells) il -
May administer, based on individual clinical decision, Z doses
of WAR 3 meoniths apart
= WAR Is contraindicated for pregnant swomsen and adults withs
seveare iImmunodeficlency
Foster vaocination
e Clic o fva ccinesthe peacip-recid wace -speecific/shing les ol
General information
« fAdminister 2 doses of recombinant zoster vaccme (R2W) 25
months apart to adults aged S0 years or older rnegardless of
past episodse of henpes moster or receipt of zoster vaocine live
ZWL)

+

« Audminister 2 doses of REW 2—6 months apart oo adults wio
previously received ZVL at least 2 meonths after ZWL

For adwults aged 60 wears or older, adrminister either AZW or

ZWL (RZV ks prefermed)

Special populations

« WL is contraindicated for pregnant wonsen and soolits weitks
Sesere imvmvu nodefclency

6. Human papillomavirues waccination
wemres o e goeseaccire s hoplacip precific o harmil
‘General informantsomn
- Administer human papillomavines (HPW) wvaccine 1o females
throwgh age 26 years and males through age 27
males aged 22 through 26 years may be wvaccinated based
on edieidual clinical decisiom)
= Thee mumibeer of doses of HPW vaccine 1o e administensd
depends on age at initial HPFY vaccination
— Mo previous dose of HPW waccine: Sdminister 3-dose
series at O, 1-2, and & months midmuom nte reals: 4 weeks
berween doses 1 and 2, 12 weeks between doses 2 and 3,
and 5 maonths betwean doses 1 and 2; repeat doses if given
Too Soon
— Aged 9—14 years at HPV wvaccine serles initlation amd
received 1 dose or 2 doses less than 5 moanths apart:
Adminisc = L
—Aged 9-14 years at HPFW vaccine series initiation amd
received 2 doses at least 5 months apart: Mo additional
dose ks mesded
Special populations
= Aucdults with § sk
HIW infection) through age 26 years: Administer 3-dose
serkes at 0, 1-2, and & months
- Men who hawe sex with men through age 26 wears:
Admdnister 2- or I-doss series depemnding on age at nital
wvaccknation (see abowel: If o history of HPW waccines,
administer 3-dose series at 0, 1-2, ared & moaniths
= Pregnant women tThrough age 26 years: HPFYW vaccination
s mot recormmendsad durimg pregmancy;, but thene s o
ewvidernce that the waccine is harmful and mo e et cn
neasded for women who inadwvertently receive HPWY waocine
while pregnant: delay remaining doses untill after pregnancy;
pregnancy testing ks ot needed before wacoinatiocn

7. Pneumococcal vaccination

wemrer oo Cgoeseaccire s hopiacip pecific/preurmahsml

Gerneral informatiomn

« Admdinister o immunocompetent adults aged 65 years or

older 1 dose of 13-valent pneumococcal conjugate wacocine

(FCW1 30, IF not prewiowshy admibnistered, followed by 1
dose of Z23-valent pneumococcal polysaccharide vaccine
(FPSVI3) at least 1 year after PCW13; if PPSVI3 was previoushy
administered but ot POV 3, administer PCW1 32 at least 1 year
after PPSWVIS
Wihen both PCW13 and PPSV23 are indicated, admimndster
PCW13 first (PCW13 and PPSW2E showld mot be admdnisteraed
during the same wvisit): additional inforrmaticn on vacckne
tirning is available at www.cdc gow/vaccne sfvpdypreewsnmeo.”
doweriload sSpmeurm o ao clirse - timbng et
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Adult Vaccines: Footnotes; cdc.gov/vaccines/schedules/hcp/adult.htm

Spedal populations — Chose, pes I welith an i I ad - Admidnister 3 doses of Menfdl WY at least & weeks apart and
- Adiminister to adults aged 19 through G4 years with the (0. FoUSEnold OF regular DaDWsITTnG) Urrg The frsT o revaccinare with 1| dose of MernAa e ewveny S yaars IF Thee risk
Following chronic conditions 1 dose of PPSW23 (at age 65 days after amrival bn the United States from a country witk remains, to adults with the follasdng mdicati
wears or obder, administer 1 dose of PCW1 3, if not previoushy high or intermediate endemicity (administer the first dose — Anatormical or functional asplemnia tln.cludlng sickile cell
receired, and ancther dose of PPSW23 at least 1 ywear after as soon as the adoption s planmed) disease amnd other hemoglobinopathiss)
PCW13 and at least 5 years after PRPSW23): - Heal‘thy adults I:I'Iruq.lgi age lo'ynears wiho hawve recently — HIW infection
— Ch e b Ak texchuding hy pertension) d to A adults older than age — B 5 —
— Chronic lung disease A0 years may receive Hepd or Hepdt -HepB IFf hepartitis A — Eoublxurrads wuse
— Chronic liver disease Lem sy g sl icruncel: Enes italmendd - Adiminister 1 dose of MenACWY and revaccinate with 1 dose
— Adcoho lisan S, Hepatitis B vaccination of ManfAC WY awvery S wears, |F dghee ridk remains, to adults with
— Diabetes mellitus s cdic gofus ccineshepl acip-recsfrace -speecifichepi | the following indications:
— Chparette smoking General informmation - Trawel l*:sﬂ" M e i el Hﬂ:'fl'& ” i 19 1
= Administer to adults aged 19 years or older with the + Administer to adults who hawve a specific risk (see belowl, or - e ue na
following indications 1 dose of POW1 3 followed by 1 dose of Iack a risk factor bUT want protecton, 3-dose serkes of single countries in the i meningitis belt or dur mg the Haijl
PFSWZ3 at least 8 weeks after POW1 3, and a second dose of antipen hepatitis B vaccine (HepE] or combined hepatitis A — AL risk fromm 2
PPSW23 aq least 5 years after the first dose of PPSW23 (if the and hepatitis B vaccine (HepA-HepB) at 0, 1. and S months o wo Grouwp A, O W, or Y
most recent dose of PPSW23 was administered before age &5 Crminirmsnn nvberwals: & » doses 1 amnd 2 For — Microblologists routinely exposad to Melsseria
Wears, at age 65 years or oldern admidnister ancther dose of HeplB and HepA-HepB; betwesen dos=s 2 and 5, 8§ weeks for e eragieidis
PPSW23 at least S wears after the last dose of PPSAWI3): HepB and 5 momths for HepA-Hep 8 — Military recraits
— Immunodefickenoy disorders (induding B- and special populations ~ First-year college students who live in residential

T-hymphocyte deficiency. complement deficiencies, and
phagocytic discrdersh
— HIV infecticn

« Administer HepB ar HepA-HepB 1o adults with the following hrousing (if they did not receive MenACWY at age 16 yeans

wer e h tis C Infecthom, cirrhosi =l i = group B meningo cal vaccine
— Anatomical or functional asplenia (including sickle cell Fatry lver disease, gl it o Mty clisease o ks, (MenB)

disease and other hemoglobinopathies) e — May adrminister, based on inedividual climical decision, to
epatits, alanine aminotransferase [ALT] or aspartate G -
~ Chronic renal failure and nephrotic syndronme AT EOLIa M STarase LAGT ] Matel Qroater than fwice the Lpper woung adults and adolescents aged 1623 years (prefenred
- Admdnister to adults aged 19 years or obder with the Himit of monnmal) age Is 16— 18 years) who are not ot iIncreased risk 2-dose
Followsimg ndications 1 dose of POW1 = followed by 1 dose of HIV Enfe-ction series of MenB-4C (Bexserc] at keast 1 month apart or
PPSW23 ax least 8 weeks after PCWI1 2 (if the dose of PPSW2S B Z-dose series of MenB-FHEBR (Trumeaenbal at kkast & months

wwas administered before age 65 years, at age 55 years or - fe.q Pl Dr::kof ts B s.ur'fatc?aba.ntl-gin apart
older, administer anotiher dose of PPSW2SE at least 5 years [ BS..I’l.g] pnslu'\ue persomns: adulﬁ'—wun.ger than age 60 — MienB-4C and MenB-FHEp are mot interchangeable
after the last dose of PPSW23): wears with diabetes mellitus or aged &0 years or older Sprecial populations: MenB
- Cerebrospinal luid leak weith diabertes mellitus based on individual cinical deciskon: - Administer 2-dose series of MenB-aC at least 1 month apart
- Cochlear implant adults n predialysis care or receiving hemodialysis or or 3-dose series of MenB-FHEbp at0, 1-2, and & months to
8. Hepatitis A val:\cmtmn peritoneal dialysis: recent or current njection draeg adults with thee following indications
e oo g osvacc ineshopy I pecific hepahzml users; health care and public safety workers at risk for — Anatermical or functional asplenia lincluding sickle cell
- e - exposure to blood or Blood-contanminated body flubkds) ditsease)
wl Eenllir — Sexual exposure risk (2.g.. sex partners of HEsAg- — Per
= Administer 1o adults who hawve a specific risk (see belowl positive persons; sexually active persons ot noa mautually — ol aredy L e
or lack a risk factor but want protection, 2-dose saries of monogamous relationship: persons seeking evaluation or — AT risk from & i 1 ol cutbreak
single antigen hepatitis A vaccine (HepA: Hawrix az O and treatment for a semually transmitted infection: and meen e B
&—12 months or Wagra at 0 and 6—18 months: rminbnnaoanm wihre have sesx with rmen [MSL]) =
interval: 6 months) ora 3-dose series of combined hepatitis — Receiwe care in settimgs wihene a high proporticn of — Microbiologists routinely exposed to Medsserka
A and hepatitis B vaccine (HepA-HepEB) at 0. 1, arnd & months: adults hawve risks for hepatitis B infection (e.g fack e EIdiE
muinimuwm intervals: 4 weeks between first and second doses, providing sexualhy transmitted disease treatrmen AV il Fra T type b waccination
5 months between second and third doses abuse treatment and prewventbon servces, hemodialysis wnares cole Qo wsccine i e ifc i bl
Special populations and end-stage renal disease programs, instituticns for Special populations
- Adiminister Hepf or HepfA-Hepl to adults with the followin dewvelopmentally disabled persons, health care settings - srer e
Inclicatione: T i = targeting :E"'-""F—'SW '"'rJE‘CfD“ d'“%“’*"‘ o Mf"‘;"'r- H';‘-" y a;ull‘_::-nth thee following |r:d|;:aoer|1sype B assine (Rl e
— Trawel to ar work In countries with high or Intermediate testing and treatment facilities, and correctional facilivies)  Ananommical o fancrional s
_ plenia (incuding sickils cell
hepatitis A endenmicity Trawel '::-Dnccuntne-s wiith hiah or intermediate hepatitds B disease] or undergoing elect e splensctomy: Admdnister
— Men who hawe sex with rmen endemicity 1 dose if not previoushy vaccinated (preferably at beast 144
— Injection or nonknjection drg use 10. Meningococcal wacocination days before elective splenectory
— Wiark with hepatitis A wirus n s I\ﬂenrch |u.bgru.mry- e cdic g fua ccinesfho placip- rec s race -speecific/rmes ming el — cell ur (HSCT): Admindister
or with nonhuman primates iaf. o ~ s 1 lations: S row W, and ¥ 3-dose serbes with doses 4 weeks apart starting & 1o 12
il pecial popaul S5 serog = A O, VI, S months after susccessfal transplant regardbess of Hib

meningococcal vaccime (MenACYWY )

- " Fa i o

waccination history
— Chronic liver disease
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Recommended Adult VVaccines:
Risk-Based

Figure 2. Recommended immunization schedule for adults aged 192 years or older by medical condition and other indications, United States, 2018

This figure should be reviewed with the accompanying footnotes. This figure and the footnotes describe indications for which vaccines. if not previously should be uniless noted otherwise.
HIV infection
compromised CDG-+ count Asplenia, End-stage renal Heart or Men who
(exchuding HIV | (cells/ful)>7=™ on Chronic liver Health care hawve sex
Vaccine od jonp | <200 | =200 iendes” e i i o i with mensts

1 dose annually

1 dose Tdap, then Td booster every 10 yrs

coni raindicated 1 or 2 doses dep. on
com raindicated 2 doses
I e
cont raindicated [ TG TVatapensuyn T
HPV-Female® 3 doses through age 26 yrs 2 or 3 doses through age 26 yrs
HPV-Male® 3 doses through age 26 yrs 2 or 3 doses through age 21 yrs ::;E:n:‘:;:
Pcv13’ 1
PPSW237 1, 2, or 3 doses depending on
HepA®
I promey
MenACWY'™ 1 or 2 doses depending on
MenB™ 2 or2doses
Hib =i 1

Recommended for adults who meet the . e for adults with oth immunization
I:I age requirement, lack documentation of - SO TSN, Aclufts = - Contraindicated l: No recommendation action coalition

vaccination, or lack evidence of past infection indications

6 www.cdc.gov/vaccines/schedules/hcp/adult.htm

immunize.org
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Influenza

RNA genome

envelope

N spikes

H spikes

Human influenza virus
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I n fI u e n Za. most vulnerable infants, elderly, hospitalized, pregnancy, compromised host

Typical uncomplicated Sx: abrupt onset fever with dry
cough; myalgia, HA, malaise, sore throat, Gl effects

Complications: bacterial sinusitis & pneumonia, OM,
COPD exacerbations, chronic disease worsening

Prevention: keep>6 feet from infected, cover sneezing,
stay home; surgical masks adequate; CDC-use N95
for high risk procedures

2L
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Influenza: infectivity

From shedding & fomite transmittion
Adults: shed virus (-) day 1 until day 7

Viral shedding may be prolonged (weeks —
months) In Immunosuppressed patients

Diagnosis: PCR testing; be careful with antigen
testing
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Influenza

SYMPTOMS

Neurological
Fever
Headache
Confusion

Respiratory

Dry cough

Sore throat
Nasal congestion

Gastrointestinal
Nausea

Vomiting
Diarrhoea

usculoskeletal
Myalgia
Fatigue

Up to 75% have no symptoms™

Neurological
Febrile convulsions®
Reyes syndrome*

Guillain-Barré syndrome

Cardiac

Pericarditis

Myocarditis

Exacerbation of cardiovascular disease

Respiratory

Otitis media*

Croup*

Sinusitis/bronchitis/pharyngitis
Pneumonia (viral, or secondary bacterial
Exacerbation of chronic lung disease

Pregnancy

Increased maternal complications
Increased infant perinatal mortality
Increased risk of prematurity
Smaller neonatal size

Lower birth weight

Musculoskeletal

Myositis
Rhabdomyolysis

*More common in children
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—— Influenza

3-5x10° severe cases/year
250,000-500,000 deaths/year

In US, 10,000-60,000 deaths/yr

>00%0 deaths in industrialized world in individuals
>65 years of age

In elderly, vaccine provides:
30-40% reduction in illness
50-60%0 reduction in hospitalization
80% reduction in death

In US, only 60-70% individuals >65 yoa immunized,
and 20-45% of high risk younger individuals;

40% 0 overall
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Many options

Trivalent flu vaccines include:

. Standard-dose trivalent shots (11V3) that are manufactured using virus grown in eggs.
Different flu shots are approved for different age groups. Most flu shots are given in the arm
(muscle) with a needle. One trivalent vaccine formulation can be given with a jet injector, for
persons aged 18 through 64 years.

. A high-dose trivalent shot, approved for people 65 and older.
. A recombinant trivalent shot that is egg-free, approved for people 18 years and older, including

pregnant women.

. A trivalent flu shot made with adjuvant (an ingredient of a vaccine that helps create a stronger
immune response in the patient’s body), approved for people 65 years of age and older (new
this season).

Quadrivalent flu vaccines include:

. Quadrivalent flu shots approved for use in different age groups, including children as young as
6 months.

- An intradermal gquadrivalent flu shot, which is injected into the skin instead of the muscle and
uses a much smaller needle than the regular flu shot. It is approved for people 18 through 64
yvears of age.

. A guadrivalent flu shot containing virus grown in cell culture, which is approved for people 4
years of age and older.

. A recombinant gquadrivalent flu shot approved for people 18 years of age and older, including
pregnant women (new this season).

4l
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Influenza vaccine efficacy

Table. Adjusted vaccine effectiveness estimates for influenza seasons from 2005-2017

Influenza Season’

2004-05

2008-09

200%-10

2010-11

2011-12

2012-13

2013-14

2014-15

2015-16"

20184-17""

Reference

Belongia 2009 of

Belongia 2009 ¢

Belongia 2009 o

Belongia 2011 o

Unpublished

Griffin 2011 of

lreanor 2011 of

Ohmit 2014 o

Mclean 2014 c?

Caglani 2014 o

dackson 2017 of

Unpublished final estimates

*Estimate from NMov 2, 2015-April 15, 20146

Study Site(s)

WL I, MY, T

WL ML WY, TN

WL ML WY, TN

WL M, PA TR WA

ML PA, T, WA

- ML PA, TX WA

L ML PR TR, WA,

AL PA T, WA,

M, PA, TH, WA,

MNo. of Patients¥

Adjusted Overall VE (96)

BELIEVE IN WE"

S

Sk

OhioHealth



Influenza VVaccination Coverage Among
U.S. Adults, Past Four Seasons

Group 202;;14 201(04/0—)15 20’(];;16 20202;17
Persons > 18 yrs 42.4 43.6 41.7* 43.3 * 0.6*
Persons 18-49 yrs, all 32.3 33.5 32.7 33.6 £ 0.8
Persons 18-49 yrs, high risk 38.7 39.3 39.5 39.3 + 1.8
Persons 50-64 yrs 45.3 47.0 43.6* 454 = 1.0*
Persons = 65 yrs 65.0 66.7 63.4* 65.3 £ 1.0*

* Statistically significant declines/increases from the previous season

www.cdc.gov/flu/fluvaxview/index.htm
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Influenza =2 Inflammation

Pub'!]ed | influenza vaccination stroke

| Full text

Association between influenza
vaccination and reduced risks of
major adverse cardiovascular
events in elderly patients.

Chiang MH, et al. Am Heart J. 2017,
Show full citation

Abstract

BACKGROUND: This study was conducted to
determine the protective effect of influenza
vaccine against primary major adverse
cardiovascular events (MACEs) in elderly
patients, especially those with influenza-like
iliness (ILI).

Pmeed | influenza vaccination myocardiam

| Full text

Effectiveness of the influenza
vaccine in preventing admission to
hospital and death in people with
type 2 diabetes.

Vamos EP, et al. CMAJ. 2016.
Show full citation

Abstract

BACKGROUND: The health burden caused by
seasonal influenza is substantial. We sought to
examine the effectiveness of influenza
vaccination against admission to hospital for
acute cardiovascular and respiratory conditions
and all-cause death in people with type 2
diabetes.

Pubmed l influenza vaccination myocardiam

| Full text

Influenza vaccine as a coronary
intervention for prevention of
myocardial infarction.

Review article

Maclintyre CR, et al. Heart. 2016.
Show full citation

Abstract

Cardiovascular disease (CVD) is the leading
cause of morbidity and mortality globally.
Influenza is one of the leading infectious causes
of morbidity and mortality globally, and evidence
is accumulating that it can precipitate acute
myocardial infarction (AMI). This is thought to
be due to a range of factors including
inflammatory release of cytokines, disruption of
atherosclerotic plaques and thrombogenesis,
which may acutely occlude a coronary artery.
There is a large body of observational and
clinical trial evidence that shows that influenza
vaccine protects against AMI. Estimates of the
efficacy of influenza vaccine in preventing AMI
range from 15% to 45%. This is a similar range
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Top Infectious Disease News of
the Week—May 6, 2018

MAY 11, 2018 | CONTAG/ON® EDITORIAL
STAFF

=) f » in 8 ®

#1: Universal Influenza Vaccine
Candidate to Begin Clinical Trial
in United States

The National Institute of Allergy and
Infectious Diseases (NIAID) — part of the
National Institutes of Health (NIH) — has
announced that it is sponsoring a Phase 2
clinical trial in the United States of an
investigational universal influenza vaccine,
developed to protect against multiple strains
of the flu.

2L
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Pneumococcal Vaccination; Streptococcus pneumoniae

. Vlrulence factor polysaccharide capsule that releases pneumococci
from the host by preventing phagocytosis

« >90 serotypes of pneumococcus bacteria; not all strains cause disease;
Immunity is serotype specific; serotype 19A

« Ecologic Niche: nasopharynx; adults with 5-10% colonization rates (higher
In smoker), children with 20-40% colonization rates

» Disease: CAP, sinusitis, OM, bacterial meningitis
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Burden of Pneumococcal
disease

* |nvasive pneumococcal disease (IPD)

— 29,500 total cases/ 3,350 total deaths (in
2015)

— 90% of IPD and nearly all IPD deaths
among adults > 65 years
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Pneumococcal

PPV23: (pneumococcal polysaccharide vaccine 23)

Adult vaccine
60-80%6 protective against invasive disease;
no effect on mortality?
Only ~65% individuals >65 yoa immunized, and <20%b of
high risk younger individuals

PCV13: (pneumococcal conjugate vaccine 13) (Childhood
and FDA approved for use in adults in 2011; ACIP
recommendation for adults 2012; broadened to all >65
in 2014)
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Pneumococcal

PCV13 and PPSV23 now recommmended for
all adults 65 vears or older

e If not previously vaccinated, administer
PCV13 first; give PPSV23 “at least one
vear later” (6-12 months)

e If previously received PPSV23,
administer PCV13 =12 months after

BELIEVE IN WE" ;—', OhioHealth




Table 1. Medical conditions or other indications for administration of PCV13 and PPSV23 for adults
Underlying medical
condition

Medical indication

Immunocompetent
persons

*This PPSV23 column only refers 10 aduits 19 through 64 years of age. All adulls 65 years of age or
older should receive one dose of PPSV23 5 or more years after any prior dose of PPSV23, regardiess of
previous history of vaccination with pneumococcal vaccine. No additional doseas of PPSV23 shouid be
administered following the dose administerad at 65 years of age or older.

None of the below

Alcoholism

Chronic heart disease'
Chronic liver disease
Chronic lung disease’
Cigarette smoking
Diabetes mellitus

Cochlear implants

CSF leaks

Congenital or acquired
asplenia

Sickle cell disease/other
hemoglobinopathies

Chronic renal faillure

Congenital or acquired
immunodeficiencies?

Generalized malignancy
HIV infection

Hodgkin disease
latrogenic
Immunosuppression'
Leukemia

Multiple myeloma
Nephrotic syndrome
Solid organ transplant

"Including congestive heart fallure and cardiomyopathies

NCIRDig410 | 11.30.2015

PCV13 for = 19 years

Recommended Recommended

v’
= 8 weeks
after PCV13

v’

= B weeks
after PCV10

PPSV23" for 19 through 64 years
Revaccination

= 5 years after
first dose MPSV20

v

v’

PCV13 at = 65 years
Recommended

Iif no previous
PCV13 vaccination

v

corticosteroids and radiation therapy

Pneumococcal Vaccine Timing for Adults | Page 3

Centers for Disease Control and Prevention

BELIEVE IN WE"

H no previous
PCV10 vaccination

S

Sk

PPSV23 at = 65 years
Recommended

v’
= 1 year after PCV13

v’
> 1 year after PCV13

> 5 years after any
PPSV23 at < 65 years

v’
> 8 weeks after PCV13

= 5 years after any
PPSV23 at < 65 years

v’
> 8 weeks after PCV13

> 5 years after any
PPSV23 at < 65 years

v
> 8 weeks after PCV13

= 5 years after any
PPSV23 at < 65 years

Hinciuding chronic obstructive pulmonary disease, emphysema, and asthma
Sincludes B- (humoral) or T-lymphocyte deficiency, complemeant deficiencies (particularty C1, C2, C3, and
C4 dgeficiencies), and phagocytic disorders (excluding chronic granulomatous disaase)

Diseases requiring treatment with immunosuppressive drugs, including long-term systemic

OhioHealth



Revaccination with PPSV23

One-time revaccination S years after the first dose of PPSV23 is
recommended for persons aged 19 through 64 vears with chronic
renal failure or nephrotic syndrome, functional or anatomic asplenia
(e.g., sickle cell disease or splenectomy), or immunocompromising
conditions.

Persons who received 1 or 2 doses of PPSWV23 before age 65 years
for any indication should receive another dose of the vaccine at age
65 vears or later if at least 5 yvears have passed since their previous
dose.

No further doses of PPSV23 are needed for persons vaccinated with
PPSWV23 at or after age 65 years.

RESTATEMENT: At present, max # of times someone should
receive PPSV23 1s THRELE.
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Varicella Zoster Virus

 DNA, herpes virus; humans only reservoir

* Primary infection spread by respiratory route
with viral latency established in doral root
ganglia & cranial nerve ganglia

* In pre-vaccine era, 90-95% infected by
adulthood

BELIEVE IN WE" :—;rg-!-;? OhioHealth




Reactivation = Zoster = Shingles

~ 1 million cases annually in USA

« 30% lifetime risk; mostly >60 yo; can occur any
age; increased rates in Immunosuppressed

» Classic presentation: dermatomally based,
unilateral eruption; thoracolumbar most
common,; facial/ocular involvement - bad; pain /
paresthesia first

* Vesicles may transmit infection

=l
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Postherpetic Neuralgia (PHN)

- —Pain 2 30 days occurs in 18-30% of zoster cases — mild to excruciating
pain after resolution of rash —Constant, intermittent, or triggered by trivial

« stimuli
« —May persist weeks, months or occasionally years

« —Can disrupt sleep, mood, work, and activities of daily living and lead to
social withdrawal and depressmn

« —Risk factors for PHN include age 2 50, severe pain before or after onset of
rash, extensive rash, and trigeminal or ophthalmic distribution of rash

BELIEVE IN WE" OhioHealth




Other Zoster Complications

* ¢ Herpes Zoster Ophthalmicus — ~15% of HZ cases

« —Can occur when ophthalmic division of trigeminal nerve is involved
— Untreated, 50-70% develop acute ocular complications :
— Can lead to chronic ocular complications, reduced vision, even blindness

* *Neurologic complications : o :
— Myelitis, encephalitis, ventriculitis, meningoencephalitis, cranial nerve

* palsies, ischemic stroke syndrome * CSF PCR testing

- —Cutaneous dissemination, pneumonia, hepatitis, disseminated intravascular
coagulation

« e+ Dermatologic complications
— Secondary infections of rash - :
— Permanent scarring and changes in pigmentation
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Shingles
(Z.ostavax)

Z.ostavax
Single immunization
Live attenuated

50%6 reduction in incidence of
shingles (in 60-69 year olds,
64%0 reduction)
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Shingrix: recombinant; 2 dose
(0 and 2-6 months later)

« Two doses of Shingrix provides strong protection
against shingles and postherpetic neuralgia (PHN)

e In adults 50 to 69 years old who got two doses, Shingrix
was 97% effective in preventing shingles; among adults
70 years and older, Shingrix was 91%b effective.

e In adults 50 to 69 years old who got two doses, Shingrix
was 91% effective in preventing PHN; among adults 70
years and older, Shingrix was 89% effective.

e Shingrix protection remained high (more than 85%) in
people 70 years and older throughout the four years
following vaccination.
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CDC ACIP

Recommendations

*Recombinant zoster vaccine (RZYV) is recommended for
the prevention of herpes zoster and related complications
for immunocompetent adults =50 years.

*RZYV is recommended for the prevention of herpes zoster
and related complications for immunocompetent adults
who previously received zoster vaccine live (ZVL).

*RZV is preferred over ZVL for the prevention of herpes
zoster and related complications.
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CDC ACIP

-Care should be taken not to confuse the two different zoster
vaccine formulations. RZV (Shingrix) is stored in the refrigerator
and administered intramuscularly (IM). ZVL (Zostavax) is stored in
the freezer and administered subcutaneously (SC).

Reconstitution. Shingrix consists of a lyophilized vaccine which
needs to be reconstituted with the liquid adjuvant.

*Schedule. 2 doses should be administered IM at 0 and 2-6
months. The vaccine series need not be restarted if more than 6
months have elapsed since the first dose. The minimum interval
between doses is 4 weeks and doses given at shorter intervals
should be repeated.

Shingrix can be given regardless of: 1) prior receipt of varicella
vaccine; 2) prior receipt of ZVL; and 3) prior history of herpes
zoster. Do not screen for a history of varicella (verbally or via
laboratory serology).
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-Based on expert opinion, RZV should not be given <2 months after
receipt of ZVL

-Reactions. Studies show Shingrix is safe. Shingrix contains an
adjuvant to improve immune response, so it can be associated with more
temporary side effects than some other vaccines. About 16% of those
vaccinated reported reactions that might prevent them from doing
regular activities. Local reactions were reported in about 9% of recipients
and systemic reactions in 11%, which included fatigue, fever, nausea,
vomiting, diarrhea, shivering. The most common symptoms were pain
(78%), myalgia (45%) and fatigue (45%). However, they resolve in 2-3
days.

-Counseling for Reactogenicity. Before vaccination, providers should
counsel RZV recipients about expected systemic and local
reactogenicity. Reactions to the first dose did not strongly predict
reactions to the second dose; vaccine recipients should be encouraged
to complete the series even if they experienced a reaction to the first
dose of RZV.

Storage and Handling

-Shingrix should be stored in the refrigerator at 2-8°C (not in the
freezer). After reconstitution, it must be used within 6 hours or be
discarded.
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Zoster vaccine summary:

Use recombinant non-live vaccine (Shingrix)
Safety in Immunocompromised persons ...
Superior efficacy over live vaccine

No recommendations for booster; iImmune
response had been studied ~ 9 years out

“AWP” of Shingrix: ~ $170.00 per dose

L
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VVaccines: Economic Considerations:
Cost Burden of 4 Adult Vaccine-preventable
Diseases to the U.S (65 yrs and older), 2013

Vaccine-Preventable

Estimated # of CASES

Estimated COSTS
(Medical & Indirect)

Disease (in millions)
Influenza 4,019,759 8,312.8
Pneumococcal 440,187 3,787 .1
Zoster 555,989 3,017.4
Pertussis 207,241 212.5

TOTAL 5,223,176 $15,329.8

~S$11 billion more annually if population 50—64 yrs of age included

immunization
action coalition

A

immunize.org

McLaughlin, JM., Tan, L., et al. 2015 J Prim Prev. 2015 Aug;36(4):259—-73.
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Ramifications Exist When We Fail to
VVaccinate Adults

e Beyond the impact to the health of the public, our
ineffectiveness in immunizing adults:

— Creates disincentive for manufacturers to enter the
market

— Leave the chronically ill vulnerable
— Creates disparities in access to care

e Absence of commitment exacerbates existing barriers to
immunization for those in the lower socio-economic strata
and for racial and ethnic minorities

immunization
action coalition

A

immunize.org
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Other Ramifications ...

“By failing to prepare, we are preparing to fail”
- Benjamin Franklin

e Leaves us vulnerable during times of crisis when
the ability to reach 250 million adults with
vaccines/medications is crucial
— Pandemic influenza
e QOur failure to successfully immunize adults in
healthy times predicts our failure to immunize
them in times of crisis immunization

e
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Conclusion

e Substantial burden of disease in adults for which
vaccines are available

e Vaccines are effective in the adult population.
Effectiveness varies by:
— Vaccine type
— Disease outcome
— Age or health of person vaccinated

e Vaccination rates low among adults in U.S.

immunization
action coalition

e Ramifications for failing to vaccinate
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Thank you

« Joseph.Gastaldo@OhioHealth.com

BELIEVE IN WE" :—;rg-!-;? OhioHealth




e

BELIEVE IN WE" 3.== OhioHealth




BELIEVE IN WE" OhioHealth




e

BELIEVE IN WE" 3.== OhioHealth




e

BELIEVE IN WE" 3.== OhioHealth




Up to 50% of antibiotic Rx Is Inappropriate

J of Qual Imp; Aug 2001; 27(8)
cdc.gov

* Antibiotic Rx for treatment of syndromes not
caused by bacteria

* Antibiotic Rx for treatment of culture results that
represent colonization rather in infection

- Administration of broad spectrum antibiotics
where narrow spectrum antibiotics are effective

* Antibiotic courses that are longer than necessary
* Antibiotic doses that are too high (toxic) or low
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Antimicrobial Stewardship

CID (Jan. 2007)44: 159-77

« Arational, systemic approach using antimicrobial
agents in order to achieve optimal outcomes

* Patient outcomes: treatment cure, avoidance of
toxicity, & other adverse effects

* Public health outcomes: avoidance of emergence or
propagation of antimicrobial resistance

« ASPs: improve patient outcomes, reduce the
emergence of antibiotic resistance, reduce
C. difficile infection rates, improved value: sae nospitais money

E
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NATIONAL ACTION
PLAN FOR COMBATING
ANTIBIOTIC-RESISTANT

BACTERLA

MARCH 2015

2020 Goals:

*Establishment of antibiotic
stewardship programs in all acute
care hospitals and improved
antibiotic stewardship across all
healthcare settings

* Reduction of inappropriate antibiotic
use by 50% in outpatient settings and
by 20% in inpatient settings

*Establishment of State Antibiotic
Resistance (AR) Prevention (Protect)
Programs in all 50 states to monitor
regionally important multidrug resistant

organisms
obamawhitehouse.archives.gov

e
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CMS, JC

June, 2016: CMS releases proposed rule change to its Conditions
of Participation; require hospitals to implement antibiotic
stewardship programs in order to participate in Medicare and
Medicaid; approved: New Antimicrobial Stewardship Standard

July, 2016: Joint Commission recently announced a new
Medication Management (MM) standard for hospitals, critical
access hospitals, and nursing care centers; addresses
antimicrobial stewardship and becomes effective January 1,
2017; see jointcommision.org.
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Seven Core Elements of
Antimicrobial Stewardship

1. Leadership Commitment
Dedicating necessary human, financial, technological resources

2. Accountability
Appointing a single leader (physician or pharmacist) responsible for program outcomes

3. Drug Expertise
A single dedicated (physician or pharmacist) with responsibility to improve antibiotic use

4. Tracking

Monitoring antibiotic prescribing and resistance patterns

5. Reporting

Feedback of information on antibiotic use and resistance to frontline providers

6. Education
Ongoing education of clinicians about resistance and optimal prescribing

7. Action
Implementing at least one recommended action
BELIEVE IN WE™

http://www.cdc.gov/getsmart/healthcare/implementation/core-elements.html
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http://www.cdc.gov/getsmart/healthcare/implementation/core-elements.html

ID CGC

¢ FIrSt meetlﬂg September, 2016, rotated monthly meetings to different

campuses

« Participants: ID physicians, representation from
other CGCs, pharmacists, lab representation,
Infection prevention

2L
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Action topics

Implementing AMS core measures

Adding specialized/restricted/timely antimicrobial
agentS fOr prOV|der USG, having Alinia available for cryptosporidium outbreak

PCR testing / lab tests: blood, CSF, upper
respiratory tract, stool; medical staff education

Guidelines; HAP, guidelines change
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OhioHealth Broad Spectrum Antibiotic Use

OhioHealth Inpatient
Broad Spectrum Antibiotic Use
330
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OhioHealth Anti-MRSA Antibiotic Use

OhioHealth Inpatient
Anti-MRSA Antibiotic Use

150

e

12

Therapy Days per 1000 pat days
o

g 8 8
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Future Goals

« Raising the bar for ASM; each campus with a
ead AMS pharmacist continued evolution

* Provide real time feed back to providers on
antibiotic use & use a 48 hour antibiotic time
out

 Lab stewardship: appropriate use of labs,
cultures, PCRs, etc
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Get Smart About Antibiotics Week
November 12-18, 2017

SMART

ANTIBIOTIC

About Antibiotics Week
WWW.CDC.GOV/GETSMART
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