














b-1i(eseaioy Ae3) /6 ‘8002 AlenigeL--Aienuer ‘eluiolied ‘oBeiq UeS —- Sa|Seajy O YeaIqIn0 SMANW 000 ‘L
1E3]0 JOU B1E SUOIEPUSWILLIOIA] SUI9.A aAIssILIad JUaLINY 000°007$ < 150D =
3]EUIDOBA 0] PUE ‘WaY) pull 0] ‘/GE| 910J9q UIO] i JIelS so|seaul
yoIym sulLLIB}ep 0} BulWNSUCD-awI) puE sAIdNISIP S1 11 ‘S}E8IgINo Buling padojanap 3Eeaiqino ay) BuLNp pajeuiddeA JOH suQ = 000'00v% 0} 000'00/ 4~ 1o 6L =

001 Jo uoneurdden pue Abojoiss Aousbisws pue 4OH $1500 DILIOUCID B[QEISPISUO) =
OOO,N JOo >H_CDEE_ JO uoljeluswndop sa|seall JO MBINDY =
Buinunuod aie ‘SN ojul suonepodw| = dOH Z/8°L =
sdnoib pajeudoeaun uj peaids jo adueyd yym snoibejuod AlybiH = d ’
se|seal Aq uaALp aie sabueyo pasodoid SJOEJUOD |EHASOY 6I9C 17 ®

Aeandwaaid 4oH 109304d 03 Juepodwi s ) “Ysi ainsodxa ybiy Yy

Bumas aieayyeay
€ Ul pajjiwsuel} 81om g0z Ul S8sed 0t 40 (%L L) Gl =
ey suonebnseAul 0gjuod [e)idsoy 000°9 < * (ejep paysijgndun ‘9@go) sased sa|seaw ‘S N papodal
suonendod s ybiy ur Ayunwiwi %00} SI (06 ‘UoleUIWIS UIBIUIBW O ‘Ul pa)|nsal aseo se|seaw Jo uoleziejidsoy ‘v [ejdsoy Jy = |Ie JO %G Jo} Bunnunoooe ‘sbunjes aieoyjjesy ul papiwsuel}
SJeak gz Ul paLIndd0 (Saseo ) yealqino a19M sased sa|seaw papodal 4z ‘80 -100Z Buung =

pesealosp sey seinsodxe o :
10 s8sED AUE Joj 8OUBIS|0} BY} ‘UOHBUIWIIS B||8gNJ PUE SB|SESW JO BJS U] S9|Sesl ‘' [eIU0d0sOU 1s86.e| BU} ‘800T Ul BUOZLY U] =

8002 ‘ZV YealqinQ sa|ses|\ |eIl020SoN 80 -100¢ ‘eJ3 uoneuiwl|3-}sod
sebuey) pasodo.id Joj sjeuoney Joedw]| 2IWOU0oT 8y} Ul sanijioe{ aieoyjjesH Ul sa|ses|\

suoneuodw) m paiinbae Ajsnouabipu| @

suabijue YN\ dU} Jo duUO jses) je 800z 2002 900Z S00Z $00Z €00Z Z00Z LOOZ
¢/G6] ©1048q UIOQ I9M % /2 0} S8Ipoqiue YoB| %8-E~ ‘/G6) 10§8q ulog s)npe Buowy
‘pauodal a1om sased sajsesw €9 ‘2661—-6861 Puung

) > . S9SEaSIP 991y} 98U} JO 810W JO U0 0} Salpoqlue
(L00>d ‘P'GF V'L 1D %SG6 ‘6l M) Sl Xg| = SABY 10U OP %0Z-G| ‘9/61-/96| Usamiaq uiog suostad uj

,obe Je|iwis

JO sjinpe uey} sa|sesw Buuinboe pue 0} pasodxs Buisq
10 Ysu Jajealb e aney JOH --966| ‘©iels uoibulysepn ybly si "S’'N 8y} ul ejjagna pue
‘sdwnw ‘sajseaw 0} 8dusjeAaasdosss uone|ndod ‘||Bi18AQ

¢ z,9JB0 |edlpaw 3a9s Apjuanbauy suosiad pajosjul

‘{wa|qo.d |BILLODOSOU PaqLISOP-||oMm E S| SO|SEd|\ _ TN

Elloqny g ‘sdwn|y "ss|ses|y wmwmw%wmo_mrmomo_\m UMtwamm_
Salj|loed aledyjjesH ul Ss[Ses\ 0} aous|enaidolag uonendod




/661 810J3G UpIq Jo aseasip pasoubelp-ueiisAyd jdaooe jou op,

siesh gz ul (%1 1) 2
sieah y-¢ Ul (%12) ¥
sieak g-1 ul (%ES) 01
Jeah |> ul sebueyd Juswa|dwi pinom (%9L) ¢ =
:Ao1j0d mau ayj Juswa|dwi 0}
aye)} pjnom 31 buoj moy pajewnsa saahojdwa |je Buneuiooen
Jo/pue Buiusalas jou Ajjualind sanijioe} 8z au} 4o (%89) 61

aseas|p pasoubelp-ueldisAyd 1daooe sanijioe} 2€ 10 (%L1) Gl

‘seakojdwa AA\JN [|e usaios

solioe) 8¢ 40 (%/1) 81 4O [e10) e ‘sny| “,s88h0|dwe PWIN
||e 81euIdOeA Jo/pue usaids A|jeaibojoias saljijioe) [euolippe g

abe Jo sso|piebal ‘seakojdwa 77y UO UOiBUIDIBA

*

Jo/pue Buiusalos 2160j018s 1oNpuUOD SalljIoe) g€ 10 (%92) 0L

(8¢ =u) Aening yjjesH |euonednoad

(sdwnuw) asesasip palpoWw-auiddeA
ypm “dse ‘pauloap sey sisoubelp [eaiulfo Jo Aoeindoy

A10}s1y 9SESIP JO UOJEJUBWNIOP UIE}qO
0} sueloisAyd pooyp|iyo 10.jUD 0} 8|qISes) 8q jou Aew }|

papusjul se 0} pasaype Buiaq jou ale
suoljepuswWWOodal JuaLINd asnedsq ‘sbuiias aleoyyesy
ul Bupjiom aq Aew suosiad s|gndaosns Ajjeiusjod

sdwn|y Jo sa|ses|\ pasoubel(
uelnisAyd Jo uoneuawnoo(,
Buneuiwi|3 Jo) ajeuoney

uoneoIuNWWoo [euosiad ‘yilesH 1daq YO ‘UelLEH Y ,

sdwnuw Joj Bulusalios (%//) sso =
e|[@qnJ pue
s9|seaw Joj Buluaaios Jodal (%G6-S6) (1. ISow|y =

Aunwuwi jo jooud apinoid
ueo Aayj Jl uans saakojdwa usalIas Jley JSow|y =

saakojdwa mau aie Aay Ji (%G2) Ajuewd =
/G6| 210409 uloq seako|dwa usalos Aj@uinol %68 =

SAdA 10}
Bulusaios aibojosas Bulwiouad podas sjejidsoy Jo %66 =

(0g# Jo 1o 9g=u)
LSlInsay AeAing Bulusaliog
|eoibojoiag |eydsoH eluioped

L8-1 {74195 L002 "HMNN ‘dIDY JO SUoHEpUSLILIoIDY “EljadL_/ JO UORUBABIH “DAD "L

,.8SEaSIp JO UofeuLyuod Aloyelogel, Buipnioul Apeale si e|jouep

aunwwi aJe asessip
10 80uapINe Alojeloge| 8ABY Oym Suosiad Jey} 8pnjouod o} S|qeuoseay

(ejlegns pue sajseaw ‘Ajjeioadsa)
aseas|p Jo uolewluod Alojesoge| uo Ajas am ‘sesodind soue||ioAINS 104

Bunse| Buoj pue 3sngod sI Ajunwiwi
paJinboe Ajjeinjeu pue aiel aie sase) ‘ssausld|dwod 1oy apnjou|

8seasI( JO uonewlyuoD
Aiojeloqe], Buipnjou| 1o} ajeuoney

2€-1:{p-4¥}95:2002 HMNW "OAD "L
JeaA yuiq jo ssa|piebal ‘doH |e o
Ajlunwuwi Jo} 1s8) Apeadje sanijioey Auey
dDH 4o} Ajunwiwi
10 9ouapIAe aaldwinsald se Jeah
ypig apn[oul Jou Op SuUolepusWLWOIal
e||9oLeA pajepdn ay |
juswa|dwi 0y Buibuajieyd
pue aAndnusip ale JGg| 104aq
uloq JOH Ile 03 sulooeA YN
Buunsisiuiwpe Japisuod Ajbuoss, 0}
SUO[EPUBWIWODAI YEBalqino Juaiiny =
dnouib abe siy} 1o} ,paIsapIsuod
aQ,, dUID2BA YN O dsop
1 1ey} 1sabbns ® aaissiwiad aie
SUONEPUBWIWOD3] SUNOI JUsLIND =

Aoljod auiooea aandwaaid e ybnoiyy Ajunwwi aunsse o) lewndQ =

,G61 °1049q uJiog,
Buneuiwi 3 Jo} sjeuoney

9Seas|p JO UOIIeWIu0
-Aiojeioqe| Jo Ajunwwi jo 8ouspina Alojesoqer] (g
(su100BA E|[20NJ BA]| JO 8SOP BUO }SEd| }B pUuEe
sAep gz 0} |enba Jo uey Jajealb Ag pajesedas auipoeA
sdwnw pue sa|seaw dAl| JO SBSOp OM} Jo Aepyuiq
1S} BY) 19}k JO UO uonensIuiWpe “a°1) e[jagqni pue
‘sdwnw ‘sa|seaw jsuiebe uoieupoea ajeudolddy (|
:Buimoy|o}
3y} JO 10w 1o BUOo aAeY Aay} JI AJlunww| JO SOUBPIAS
aABY 0} paIapIsuod ale |jpuuosiad aleoyyeay ‘Apuauny =

el8)1D Ajunwiw| Jo 8oUspIAg
0] SUoISIAeY pasodold JO MBIAIBAQ




noA juey |

sabueyo
pasodoud ay} bunnuswa|dwi Apealje aie sailjioe} aWwos

sal}l|10.} 8leoyleay Ul anunuoo o) Ajay|
ale s)eaIgino pue seinsodxe ss|seaw ‘uoneulwie aydseq

aAndnisip % A3S09 S| S}eaigino ss|seaw Bulnp uoieuoeA
apinoid » sunwwi pawnsaid s oym Buluiwisiaqg

DC_mECOO ale suoljepuswwodal aAIssIwiad jualingd

uoljeuooeA Ag a|gejuanald saseasip Wo.y
sjusied Jiay) pue seAjgsway) jo8104d 0] AINp B 8Aey dOH

dOH 4o} @jeudosdde ase Ajjunwiwi Joy
spJiepuejs ybiy ‘uoneulwi|s ejjagns pue ss|seaw Jo eid ue u|
obe apeodsp e uey} aiow paysijgeiss Aoljod juaungd

suoIsnjouo)

‘'sieah ma} e uiyum ul paseyd
pue uoos pale}s ag pinod uonejuswa|dw| =

(Bunsa) us g ‘uoneuiddeA ezuanjul

“f°8) sainseaw uoluaAa.Id-aSeasIp aulno.

[enuue Iayjo yum Jo/pue els ayj ulol sashojdwa
MaUu se pajuswajdwi aq pjnod saioljod asay| =

(200z @2uls paJinbai) Bunsay

Alunwiwi efj@oueA yjim Auaiinduod pajonpuod

aq p|nod /G > ulog suosiad o) Ajlunwiwii
eljagns pue sdwnuw ‘sg|seaw 1oy bunss| =

uonejusws|dwy



Facts About Pertussis for Adults

What is pertussis?

Pertussis, also known as whooping cough, is a serious infection that spreads easily from person to person. The
infection causes coughing spells so severe that it can be hard to breathe, eat or sleep. It can even lead to cracked
ribs, pneumonia or hospitalization.

Pertussis has been on the rise in the United States since an all-time low of just over 1,000 cases were reported in
1976. While 25,616 cases were reported to the U.S. Centers for Disease Control and Prevention (CDC) in 2005,
the vast majority of cases go unreported and some estimates of true incidence range from one to three million
cases annually.

Symptoms

Early symptoms of pertussis are similar to the common cold or bronchitis and may include runny nose, sneezing
and low-grade fever. The infection also causes coughing that lasts for weeks, even months. Sometimes a
“whoop” sound occurs while gasping for breath during a bad coughing spell. However, the “whoop” is not
always present; adults rarely have the classic “whoop.”

Prevention

Whooping cough is most contagious before the coughing starts, so the most effective way to prevent it is
through immunization. The whooping cough booster vaccine for adults (and adolescents) is called Tdap
(tetanus-diphtheria-acellular pertussis). Children get a different formulation, called DTaP. Both protect against
tetanus, diphtheria and pertussis.

Two Tdap vaccines are currently licensed for use in the U.S. One preparation can be used for both adults and
adolescents, and the other has been approved for use only in adolescents:

e ADACEL (sanofi pasteur) for use in persons 11 to 64 years of age
e Boostrix (GlaxoSmithKline) for use in persons 10 to 18 years of age

Who should get the Tdap vaccine?
The CDC recommends that adults 19 to 64 years of age (and adolescents 11 to 18 years of age) receive a single
dose of Tdap in place of the Td (tetanus-diphtheria) booster previously recommended for all adults and
adolescents. In addition, the CDC has issued recommendations for specific adult populations:
e Adults who have or who anticipate having close contact with infants younger than 12 months of age.
(e.g., parents, grandparents younger than 65 years of age, childcare providers, healthcare workers)
e Healthcare personnel in hospitals or ambulatory care settings who have direct patient contact. Priority is
given to vaccination of workers in direct contact with infants younger than 12 months of age.
e Pregnant women after delivery, before discharge from the hospital or birthing center.

Vaccine Safety

The Tdap vaccine is safe. Reactions to the vaccine are usually mild. The most common reactions after
vaccination are pain and redness at the injection site. Other adverse events are possible. Please consult with your
doctor. A healthcare professional should be informed if you have developed Guillain-Barré syndrome within six
weeks following a prior tetanus vaccination, if you are pregnant or nursing, or if you have experienced Arthus-
type hypersensitivity reactions (i.e., rare but severe, exaggerated local reactions) following a prior tetanus
vaccine.

National Foundation for Infectious Diseases
4733 Bethesda Avenue, Suite 750, Bethesda, MD 20814
(301) 656-0003. Web site: www.nfid.org January 2008
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Facts About Pertussis for Adults

Pertussis is a serious infectious disease that has been on the rise in the United States
over the last decade, across all age groups.

Protection against pertussis from early childhood vaccines wears off, leaving adults and
adolescents at risk for infection.

The Chinese refer to pertussis as the “cough of 100 days” due to the prolonged, dry
cough that is experienced by infected individuals.

Pertussis can be difficult to diagnose because early symptoms may appear like the
common cold or bronchitis.

Pertussis causes coughing spells that can affect breathing, eating and sleeping. It can
even lead to cracked ribs and hospitalization.

Pertussis causes coughing that lasts for weeks, even months. Sometimes a “whoop”
sound occurs while gasping for breath during a bad coughing spell. However, the
“whoop” is not always present; adults rarely have the classic “whoop.”

The vast majority of cases are not reported. While 25,616 cases of pertussis were
reported to the U.S. Centers for Disease Control and Prevention in 2005, experts
estimate that the true number may actually be one to three million cases annually.

Adults and adolescents can spread pertussis to infants who have not yet had all of their
vaccines, even before a cough develops.

Parents, grandparents and older siblings are often the source of pertussis in babies.

A booster vaccine, known as Tdap (tetanus-diphtheria-acellular pertussis), is available
to protect against pertussis. One formulation can be used for adults and adolescents. The
other has been approved for adolescents only.

The pertussis booster vaccine protects against two other highly infectious diseases—
tetanus and diphtheria.

The CDC recommends that adults 19 to 64 years of age (and adolescents 11 to 18 years
of age) receive a single dose of Tdap in place of the Td (tetanus-diphtheria) booster
previously recommended for all adults.

The CDC also recommends that adults in close contact with infants younger than 12
months of age, healthcare personnel with direct patient contact — especially with
infants younger than 12 months of age — and pregnant women directly after delivery
receive a single dose of Tdap.

National Foundation for Infectious Diseases
4733 Bethesda Avenue, Suite 750, Bethesda, MD 20814
(301) 656-0003. Web site: www.nfid.org January 2008
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preventing transmission to the infant. Administration of Tdap
to adult contacts at least 2 weeks before contact with an in-
fant is optimal. Near peak antibody responses to pertussis
vaccine antigens can be achieved with booster doses by 7 days
postvaccination, as demonstrated in a study in Canadian chil-
dren after receipt of DTaP-IPV booster (131).

The strategy of vaccinating contacts of persons at high risk
to reduce disease and therefore transmission is used with in-
fluenza. Influenza vaccine is recommended for household
contacts and out-of-home caregivers of children aged 0-59
months, particularly infants aged 0—6 months, the pediatric
group at greatest risk for influenza-associated complications
(162). A similar strategy for Tdap is likely to be acceptable to
physicians. In a 2005 national survey, 62% of obstetricians sur-
veyed reported that obstetricians and adult primary-care pro-
viders should administer Tdap to adults anticipating contact
with an infant, if recommended by ACIP and the American
College of Obstetricians and Gynecologists (ACOG) (163).

Protecting women with Tdap before pregnancy also could
reduce the number of mothers who acquire and transmit per-
tussis to their infant. ACOG states that preconceptional vac-
cination of women to prevent disease in the offspring, when
practical, is preferred to vaccination of pregnant women (164).
Because approximately half of all pregnancies in the United
States are unplanned, targeting women of child-bearing age
before they become pregnant for a dose of Tdap might be the
most effective strategy (/65). Vaccinating susceptible women
of childbearing age with measles, mumps, and rubella vac-
cine also is recommended to protect the mother and to pre-
vent transmission to the fetus or young infant (/66).
Implementing preconception vaccination in general medical
offices, gynecology outpatient care centers, and family-
planning clinics is essential to ensure the success of this pre-
ventive strategy.

If Tdap vaccine is not administered before pregnancy, im-
mediate postpartum vaccination of new mothers is an alter-
native. Rubella vaccination has been successfully administered
postpartum. In studies in New Hampshire and other sites,
approximately 65% of rubella-susceptible women who gave
birth received MMR postpartum (167,168). In a nationwide
survey, 78% of obstetricians reported that they would recom-
mend Tdap for women during the postpartum hospital stay
if it were recommended (163). Vaccination before discharge
from the hospital or birthing center, rather than at a follow-
up visit, has the advantage of decreasing the time when new
mothers could acquire and transmit pertussis to their new-
born. Other household members, including fathers, should
receive T'dap before the birth of the infant as recommended.

Mathematical modeling can provide useful information
about the potential effectiveness of a vaccination strategy tar-
geting contacts of infants. One model evaluating different
vaccine strategies in the United States suggested that vacci-
nating household contacts of newborns, in addition to rou-
tine adolescent Tdap vaccination, could prevent 76% of cases
in infants aged <3 months (769). A second model from Aus-
tralia estimated a 38% reduction in cases and deaths among
infants aged <12 months if both parents of the infant were
vaccinated before the infant was discharged from the hospital

(170).

Vaccination of Pregnant Women

ACIP has recommended Td routinely for pregnant women
who received the last tetanus toxoid-containing vaccine >10
years eatlier to prevent maternal and neonatal tetanus (33,171).
Among women vaccinated against tetanus, passive transfer of
antitetanus antibodies across the placenta during pregnancy
protect their newborn from neonatal tetanus (101,172,173).

As with tetanus, antibodies to pertussis antigens are pas-
sively transferred during pregnancy (174,175); however, se-
rologic correlates of protection against pertussis are not known
(113). Whether passive transfer of maternal antibodies to per-
tussis antigens protects neonates against pertussis is not clear
(113,176); whether increased titers of passive antibody to per-
tussis vaccine antigens substantially interfere with response
to DTaP during infancy remains an important question (177~
179). All licensed Td and Tdap vaccines are categorized as
Pregnancy Category C'T agents by FDA. Pregnant women
were excluded from prelicensure trials, and animal reproduc-
tion studies have not been conducted for Td or Tdap
(111,180-183). Td and TT have been used extensively in
pregnant women, and no evidence indicates use of tetanus
and diphtheria toxoids administered during pregnancy are
teratogenic (33,184,185).

Pertussis Among Health-Care
Personnel

This section has been reviewed by and is supported by the
Healthcare Infection Control Practices Advisory Committee
(HICPAC)

Nosocomial spread of pertussis has been documented in
various health-care settings, including hospitals and emergency

Tt U.S. Food and Drug Administration Pregnancy Category C. Animal studies
have documented an adverse effect, and no adequate and well-controlled studies
in pregnant women have been conducted or no animal studies and no adequate
and well-controlled studies in pregnant women have been conducted.
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departments serving pediatric and adult patients (/86-189),
out-patient clinics (CDC, unpublished data, 2005), nursing
homes (89), and long-term—care facilities (1 90—193). The source
case of pertussis has been reported as a patient (188,194-196),
HCP with hospital- or community-acquired pertussis
(192,197,198), or a visitor or family member (199-201).
Symptoms of early pertussis (catarrhal phase) are indistin-
guishable from other respiratory infections and conditions.
When pertussis is not considered early in the differential di-
agnosis of patients with compatible symptoms, HCP and
patients are exposed to pertussis, and inconsistent use of face
or nose and mouth protection during evaluation and delay in
isolating patients can occur (187,188,197,200,202). One
study described the diagnosis of pertussis being considered in
an HCP experiencing paroxysmal cough, posttussive emesis,
and spontaneous pneumothorax, but only after an infant pa-
tient was diagnosed with pertussis 1 month later and after
three other HCP had been infected (798). Pertussis among
HCP and patients can result in substantial morbidity
(187,188,197,200,202). Infants who have nosocomial per-
tussis are at substantial risk for severe and, rarely, fatal disease

(187,188,197,200,202).
Risk for Pertussis Among HCP

HCP are at risk for being exposed to pertussis in inpatient
and outpatient pediatric facilities (/86-188,194—
200,203,204) and in adult health-care facilities and settings
including emergency departments (196,202,205-207). In a
survey of infection-control practitioners from pediatric hos-
pitals, 90% reported HCP exposures to pertussis over a 5-
year period; at 11% of the reporting institutions, a physician
contracted the disease (208). A retrospective study conducted
in a Massachusetts tertiary-care center with medical, surgical,
pediatric, and obstetrical services during October 2003—
September 2004 documented pertussis in 20 patients and three
HCP, and pertussis exposure in approximately 300 HCP
(209). One infected HCP exposed 191 other persons, includ-
ing co-workers and patients in a postanesthesia care unit.
Despite aggressive investigation and prophylaxis, a patient and
the HCP’s spouse were infected (209).

In a California university hospital with pediatric services,
25 patients exposed 27 HCP over a 5-year period (210). At a
North Carolina teaching hospital during 2002-2005, a total
of 21 pertussis patients exposed 72 unprotected HCP (D]
Weber, Hospital Epidemiology and Occupational Health,
University of North Carolina Health Care System, personal
communication, 20006). A Philadelphia children’s hospital that
tracked exposures during September 2003—April 2005 iden-
tified seven patients who exposed 355 unprotected HCP

(211). The exposed HCP included 163 nurses, 106 physi-
cians, 42 radiology technicians, 29 respiratory therapists, and
15 others. Recent estimates suggest that up to nine HCP are
exposed on average for each case of pertussis with delayed
diagnosis (203).

Serologic studies among hospital staff suggest B. pertussis
infection among HCP is more frequent than suggested by the
attack rates of clinical disease (212,213). In one study, annual
rates of infection among a group of clerical HCP with mini-
mal patient contact ranged from 4%—43% depending on the
serologic marker used (4%—16% based on anti-PT IgG anti-
bodies) (208). The seroprevalence of pertussis agglutinating
antibodies among HCPs in one hospital outbreak correlated
with the degree of patient contact. Pediatric house staff and
ward nurses were 2—3 times more likely to have B. pertussis
agglutinating antibodies than nurses with administrative re-
sponsibilities, 82% and 71% versus 35%, respectively (197).
In another study, the annual incidence of B. pertussis infec-
tion among emergency department staff was approximately
three times higher than among resident physicians (3.6% ver-
sus 1.3%, respectively), on the basis of elevated anti-PT IgG
titers. Two of five HCP (40%) with elevated anti-PT IgG
titers had clinical signs of pertussis (213).

The risk for pertussis among HCP relative to the general
population was estimated in a Quebec study of adult and
adolescent pertussis. Among the 384 (58%) of 664 eligible
cases among adults aged >18 years (41), HCP accounted for
32 (8%) of the pertussis cases and 5% of the population. Per-
tussis among HCP was 1.7 times higher than among the gen-
eral population. Similar studies have not been conducted in
the United States.

Pertussis outbreaks are reported from chronic-care or nursing
home facilities and in residential-care institutions; these HCP
might be at increased risk for pertussis. However, the risk for
pertussis among HCP in these settings compared with the gen-
eral population has not been evaluated (190-193).

Management of Exposed Persons in Settings
with Nosocomial Pertussis

Investigation and control measures to prevent pertussis af-
ter unprotected exposure in health-care settings are labor in-
tensive, disruptive, and costly, particularly when the number
of exposed contacts is large (203). Such measures include iden-
tifying contacts among HCP and patients, providing
postexposure prophylaxis for asymptomatic close contacts, and
evaluating, treating, and placing symptomatic HCP on ad-
ministrative leave until they have received effective treatment.
Despite the effectiveness of control measures to prevent fur-
ther transmission of pertussis, one or more cycle of transmis-
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sion with exposures and secondary cases can occur before
pertussis is recognized. This might occur regardless of whether
the source case is a patient or HCP, the age of the source case,
or the setting (e.g., emergency department [203], postopera-
tive suite or surgical ward [209,214], nursery [198,215], in-
patient ward [187,194,216], or maternity ambulatory care
[202]). The number of reported outbreak-related secondary
cases ranges from none to approximately 80 per index case and
includes other HCP (205), adults (209), and pediatric patients
(203). Secondary cases among infants have resulted in prolonged
hospital stay, mechanical ventilation (198), or death (215).
The cost of controlling nosocomial pertussis is high, re-
gardless of the size of the outbreak. The impact of pertussis
on productivity can be substantial, even when no secondary
case of pertussis occurs. The hospital costs result from infec-
tion prevention and control/occupational health employee
time to identify and notify exposed patients and personnel,
to educate personnel in involved areas, and to communicate
with HCP and the public; from providing prophylactic anti-
microbial agents for exposed personnel; laboratory testing and
treating symptomatic contacts; placing symptomatic person-
nel on administrative leave; and lost time from work for illness.

Cost-Benefit of Vaccinating Health-Care
Personnel with Tdap

By vaccinating HCP with Tdap and reducing the number
of cases of pertussis among HCP, hospitals will reduce the
costs associated with resource-intensive hospital investigations
and control measures (e.g., case/contact tracking, postexposure
prophylaxis, and treatment of hospital acquired pertussis
cases). These costs can be substantial. In four recent hospital-
based pertussis outbreaks, the cost of controlling pertussis
ranged from $74,870-$174,327 per outbreak (203,207). In
a Massachusetts hospital providing pediatric, adult, and ob-
stetrical care, a prospective study found that the cost of man-
aging pertussis exposures over a 12-month period was
$84,000-$98,000 (209). Similarly, in a Philadelphia pediat-
ric hospital, the estimated cost of managing unprotected ex-
posures over a 20-month period was $42,900 (211).
Vaccinating HCP could be cost-beneficial for health-care fa-
cilities if vaccination reduces nosocomial infections and out-
breaks, decreases transmission, and prevents secondary cases.
These cost savings would be realized even with no change in
the guidelines for investigation and control measures.

A model to estimate the cost of vaccinating HCP and the
net return from preventing nosocomial pertussis was con-
structed using probabilistic methods and a hypothetical co-
hort of 1,000 HCP followed for 10 years. Data from the
literature were used to determine baseline assumptions. The

annual rate of pertussis infection among HCP was approxi-
mately 7% on the basis of reported serosurveys (212,213); of
these, 40% were assumed to be symptomatic (213). The ratio
of identified exposures per HCP case was estimated to be nine
(187,199,202,206), and the cost of infection-control mea-
sures per exposed person was estimated to be $231
(187,203,209). Employment turnover rates were estimated
to be 17% (217,218), mean vaccine effectiveness was 71%
over 10 years (28,155), vaccine coverage was 66% (160), the
rate of anaphylaxis following vaccination was 0.0001%
(42,219,220), and the costs of vaccine was $30 per dose
(155,221). For each year, the number of nosocomial pertussis
exposures requiring investigation and control interventions
was calculated for two scenarios: with or without a vaccina-
tion program for HCP having direct patient contact.

In the absence of vaccination, approximately 203 (range:
34-661) nosocomial exposures would occur per 1,000 HCP
annually. The vaccination program would prevent 93 (range:
13-310) annual nosocomial pertussis exposures per 1,000
HCP per year. Over a 10-year period, the cost of infection
control without vaccination would be $388,000; with a Tdap
vaccination program, the cost of infection control would be
$213,000. The Tdap vaccination program for a stable popu-
lation of 1,000 HCP population over the same period would
be $69,000. Introduction of a vaccination program would
result in an estimated median net savings of $95,000 and a
benefit-cost ratio of 2.38 (range: 0.4-10.9) (i.e., for every
dollar spent on the vaccination program, the hospital would
save $2.38 on control measures).

Implementing a Hospital Tdap Program

Infrastructure for screening, administering, and tracking
vaccinations exists at occupational health or infection pre-
vention and control departments in most hospitals and is ex-
pected to provide the infrastructure to implement Tdap
vaccination programs. New personnel can be screened and
vaccinated with Tdap when they begin employment. As Tdap
vaccination coverage in the general population increases, many
new HCP will have already received a dose of Tdap.

To achieve optimal Tdap coverage among personnel in
health-care settings, health-care facilities are encouraged to
use strategies that have enhanced HCP participation in other
hospital vaccination campaigns. Successful strategies for hos-
pital influenza vaccine campaigns have included strong pro-
active educational programs designed at appropriate
educational and language levels for the targeted HCP, vacci-
nation clinics in areas convenient to HCP vaccination at
worksites, and provision of vaccine at no cost to the HCP
(222-224). Some health-care institutions might favor a tiered
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approach to Tdap vaccination, with priority given to HCP
who have contact with infants aged <12 months and other
vulnerable groups of patients.

Purchase and administration of Tdap for HCP is an added
financial and operational burden for health-care facilities. A
cost-benefit model suggests that the cost of a Tdap vaccina-
tion program for HCP is offset by reductions in investigation
and control measures for pertussis exposures from HCP, in
addition to the anticipated enhancement of HCP and patient
safety (203).

Pertussis Exposures Among HCP Previously
Vaccinated with Tdap

Health-care facilities could realize substantial cost-saving if
exposed HCP who are already vaccinated against pertussis
with Tdap were exempt from control interventions (225). The
guidelines for control of pertussis in health-care settings were
developed before pertussis vaccine (Tdap) was available for
adults (68,226). Studies are needed to evaluate the effective-
ness of Tdap to prevent pertussis in vaccinated HCP, the du-
ration of protection, and the effectiveness of Tdap in
preventing infected vaccinated HCP from transmitting B. per-
tussis to patients and other HCP. Until studies define the op-
timal management of exposed vaccinated HCP or a consensus
of experts is developed, health-care facilities should continue
postexposure prophylaxis for vaccinated HCP who have un-
protected exposure to pertussis.

Alternatively, each health-care facility can determine an
appropriate strategy for managing exposed vaccinated HCP
on the basis of available human and fiscal resources and
whether the patient population served is at risk for severe per-
tussis if transmission were to occur from an unrecognized case
in a vaccinated HCP. Some health-care facilities might have
infrastructure to provide daily monitoring of exposed vacci-
nated HCP for early symptoms of pertussis and for institut-
ing prompt assessment, treatment, and administrative leave if
early signs or symptoms of pertussis develop. Daily monitor-
ing of HCP 21-28 days before beginning each work shift has
been successful for vaccinated workers exposed to varicella
(227,228) and for monitoring the site of vaccinia (smallpox
vaccine) inoculation (229,230). Daily monitoring of pertus-
sis-exposed HCP who received Tdap might be a reasonable
strategy for postexposure management, because the incuba-
tion period of pertussis is up to 21 days and the minimal risk
for transmission before the onset of signs and symptoms of
pertussis. In considering this approach, hospitals should maxi-
mize efforts to prevent transmission of B. pertussis to infants
or other groups of vulnerable persons. Additional study is
needed to determine the effectiveness of this control strategy.

Recommendations

The following recommendations for the use of Tdap
(ADACEL®) are intended for adults aged 19-64 years who
have not already received a dose of Tdap. Tdap is licensed for
a single use only; prelicensure studies on the safety or efficacy
of subsequent doses were not conducted. After receipt of a
single dose of Tdap, subsequent doses of tetanus- and diph-
theria toxoid-containing vaccines should follow guidance from
previously published recommendations for the use of Td and
TT (33). Adults should receive a decennial booster with Td
beginning 10 years after receipt of Tdap (33). Recommenda-
tions for the use of Tdap (ADACEL® and BOOSTRIX®)
among adolescents are described elsewhere (12).
BOOSTRIX® is not licensed for use in adults.

1. Routine Tdap Vaccination

1-A. Recommendations for Use

1) Routine use: Adults aged 19-64 years should
receive a single dose of Tdap to replace a single
dose of Td for active booster vaccination against
tetanus, diphtheria, and pertussis if they received
their last dose of Td >10 years earlier. Replac-
ing 1 dose of Td with Tdap will reduce the
morbidity associated with pertussis in adults and
might reduce the risk for transmitting pertussis
to persons at increased risk for pertussis and its
complications.

2) Short interval between Td and Tdap: Intervals
<10 years since the last Td may be used to pro-
tect against pertussis. Particularly in settings
with increased risk for pertussis or its compli-
cations, the benefit of using a single dose of Tdap
at an interval <10 years to protect against per-
tussis generally outweighs the risk for local and
systemic reactions after vaccination. The safety
of an interval as short as approximately 2 years
between Td and Tdap is supported by a Cana-
dian study; shorter intervals may be used (see
Safety Considerations for Adult Vaccination
with Tdap).

For adults who require tetanus toxoid-contain-
ing vaccine as part of wound management, a
single dose of Tdap is preferred to Td if they
have not previously received Tdap (see Tetanus
Prophylaxis in Wound Management).

3) Prevention of pertussis among infants aged <12
months by vaccinating their adult contacts:
Adults who have or who anticipate having close




Pertussis Becomes Communicable
Before the Onset of Paroxysmal Cough’
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Reference: 1. Centers for Disease Control and Prevention. Epidemiology and Prevention of Vaccine-Preventable Disease.
2007;81-100.



Pertussis Cases Among Infants
Occur in the Very Youngest!'

Proportion of pertussis cases among infants less than 1 year of age

Findings from a CDC study:

Infants 0-3 months of age were 20%
significantly more likely to be Infants 4-11
hospitalized or to have apnea than months of age
were infants 4-11 months of age (n=154)

Vulnerability to pertussis:

Children do not complete their

infant diphtheria, tetanus, and acellular
pertussis (DTaP) series

until 6 months of age or later

References: 1. Bisgard KM, et al. Pediatr Infect Dis J. 2004;23:985-989

For more information about vaccination of healthcare
workers, go to: http://www.cdc.gov/vaccines/spec-
grps/hcw.htm
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Vaccines and Immunizations

Vaccines and Preventable Diseases:

Varicella Vaccine -
Q&As about Healthcare Providers

Clinical Questions and Answers
&N
Does ACIP recommend varicella vaccination of healthcare providers (HCPs)?

ACIP, with support by the Hospital Infection Control Practices Advisory Committee (HICPAC),
recommends that healthcare institutions ensure that all healthcare providers have evidence of
immunity to varicella. For healthcare providers, evidence of immunity includes any of the following:

¢ Documentation of two doses of varicella vaccine;

¢ Blood tests showing immunity to varicella or laboratory confirmation of prior disease; or

o Receipt from a healthcare provider of a) a diagnosis of chickenpox or herpes zoster (shingles);
or b) verification of a history of chickenpox or herpes zoster (shingles).

Birth before 1980 is not considered evidence of immunity for HCPs because of the potential for
nosocomial transmission of varicella to high-risk patients.

Healthcare institutions should establish protocols and recommendations for screening and
vaccinating HCPs and for management of HCPs after exposure in the workplace.

Should HCPs be tested for varicella zoster virus (VZV) immunity prior to vaccination?

Serologic screening before vaccination of personnel who have negative or uncertain history of
varicella disease is likely to be cost effective. Most adults (70-90%) who do not remember having
chickenpox actually have protection in their blood when tested. Institutions may elect to test all HCPs
regardless of disease history because a small proportion of persons with a positive history of disease
might be susceptible. The tests most widely used to detect varicella IgG antibody after natural
varicella infection among HCPs are latex agglutination (LA) and ELISA. Although the LA test is
generally more sensitive than commercial ELISAs, a recent report indicated that the LA test can
produce false-positive results, particularly when only a single concentration of serum is evaluated.
Therefore, for the purpose of screening HCPs for varicella susceptibility, a less sensitive and more
specific commercial ELISA should be considered.

Should HCPs be tested after vaccination to ensure that they are immune?

The ACIP and HICPAC do not recommend routine testing of HCPs for varicella immunity after two
doses of vaccine. Available commercial assays are not sensitive enough to detect antibody after

http://www.cdc.gov/print.do?url=http://www.cdc.gov/vaccines/vpd-vac/varicella/vac-fags-clinic-hcphtm
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vaccination in all instances. Sensitive tests have indicated that 99% of adults develop antibodies after
the second dose. However, seroconversion does not always result in full protection against disease,
and no data regarding correlates of protection are available for adults. See also How should
vaccinated HCPs be managed after exposure to natural varicella? .

N TOR

Are recently vaccinated HCPs at risk for transmitting vaccine virus to susceptible persons?

The risk of transmission of vaccine virus from persons who develop a varicella-like rash after
vaccination is low, and has been documented only after exposures in households and long term care
facilities.No cases have been documented after vaccination of HCPs. Moreover, the benefits of
vaccinating HCPs who do not have evidence of immunity outweigh this extremely low potential risk.
As a safeguard, precautions should be taken for personnel who develop rash after vaccination. These
individuals should avoid contact with persons without evidence of immunity who are at risk for
severe disease and complications until all lesions resolve (i.e., crusted over or fade away) or no new
lesions appear within a period of 24 hours.

How should vaccinated HCPs be managed after exposure to natural varicella?

Exposed HCPs who have received 2 doses of vaccine should be monitored daily during days 10-21
after exposure through the employee health program or by an infection control nurse to determine
clinical status (i.e., daily screening for fever, skin lesions, and systemic symptoms). They should also
be instructed to report any symptoms as they occur without delay. If symptomatic, HCPs should be
placed on sick leave immediately. Exposed HCPs who have received 1 dose of vaccine and who are
exposed to VZV should receive the second dose of vaccine within 3-5 days post exposure to rash
(provided 4 weeks have elapsed after the first dose). After vaccination, management is similar to that
of 2-dose vaccine recipients described above.

What is recommended for unvaccinated HCPs without evidence of immunity (Can you link this to the first
question?) who are exposed to natural varicella?

Unvaccinated HCPs who have no evidence of immunity and are exposed to natural varicella are
potentially infective from days 10-21 after exposure and should be furloughed during this period.
Postexposure vaccination is recommended within 3-5 days of exposure to rash, since it may attenuate
the disease substantially if infection occurred. If the exposure did not cause infection, vaccination
more than 5 days after exposure is still indicated as it induces protection against subsequent infection.

N TOR

Return to main Varicella Vaccination page

This page last modified on June 12, 2007
Content last reviewed on June 1, 2009
Content Source: National Center for Immunization and Respiratory Diseases
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hcp.htm
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CHICKENPOX VACCINE

( WHAT YOU NEED TO KNOW )

Many Vaccine Information Statements are available in Spanish and other languages. See www.immunize.org/vis.

(1 Why get vaccinated? )

Chickenpox (also called varicella) is a common
childhood disease. It is usually mild, but it can be
serious, especially in young infants and adults.

* It causes a rash, itching, fever, and tiredness.

e It can lead to severe skin infection, scars,
pneumonia, brain damage, or death.

* The chickenpox virus can be spread from person
to person through the air, or by contact with fluid
from chickenpox blisters.

* A person who has had chickenpox can get a
painful rash called shingles years later.

* Before the vaccine, about 11,000 people were
hospitalized for chickenpox each year in the
United States.

* Before the vaccine, about 100 people died each year
as a result of chickenpox in the United States.

Chickenpox vaccine can prevent chickenpox.

Most people who get chickenpox vaccine will not get

chickenpox. But if someone who has been vaccinated

does get chickenpox, it is usually very mild. They
will have fewer blisters, are less likely to have a fever,
and will recover faster.

vaccine and when?

Routine

Children who have never had chickenpox should get 2

doses of chickenpox vaccine at these ages:
Ist Dose: 12-15 months of age

2nd Dose: 4-6 years of age (may be given earlier,
if at least 3 months after the 1st dose)

People 13 years of age and older (who have never had

chickenpox or received chickenpox vaccine) should
get two doses at least 28 days apart.

(2 Who should get chickenpox )

Chickenpox 3/13/08

Catch-Up

Anyone who is not fully vaccinated, and never had
chickenpox, should receive one or two doses of
chickenpox vaccine. The timing of these doses
depends on the person’s age. Ask your provider.

Chickenpox vaccine may be given at the same time
as other vaccines.

Note: A “combination” vaccine called MMRYV,
which contains both chickenpox and MMR vac-
cines, may be given instead of the two individual
vaccines to people 12 years of age and younger.

3 Some people should not get
chickenpox vaccine or should wait

* People should not get chickenpox vaccine if they
have ever had a life-threatening allergic reaction
to a previous dose of chickenpox vaccine or to
gelatin or the antibiotic neomycin.

* People who are moderately or severely ill at the
time the shot is scheduled should usually wait
until they recover before getting chickenpox
vaccine.

* Pregnant women should wait to get chickenpox
vaccine until after they have given birth. Women
should not get pregnant for 1 month after getting
chickenpox vaccine.

* Some people should check with their doctor about
whether they should get chickenpox vaccine,
including anyone who:

- Has HIV/AIDS or another disease that affects
the immune system

- Is being treated with drugs that affect the
immune system, such as steroids, for 2 weeks or
longer

- Has any kind of cancer

- Is getting cancer treatment with radiation or
drugs

* People who recently had a transfusion or were
given other blood products should ask their
doctor when they may get chickenpox vaccine.

Ask your provider for more information.



<4 What are the risks from >
chickenpox vaccine?

A vaccine, like any medicine, is capable of causing

serious problems, such as severe allergic reactions.

The risk of chickenpox vaccine causing serious harm,

or death, is extremely small.

Getting chickenpox vaccine is much safer than
getting chickenpox disease. Most people who get
chickenpox vaccine do not have any problems with it.
Reactions are usually more likely after the first dose
than after the second.

Mild Problems

* Soreness or swelling where the shot was given
(about 1 out of 5 children and up to 1 out of 3
adolescents and adults)

* Fever (1 person out of 10, or less)

* Mild rash, up to a month after vaccination (1
person out of 25). It is possible for these people to
infect other members of their household, but this
is extremely rare.

Moderate Problems

* Seizure (jerking or staring) caused by fever (very
rare).

Severe Problems
* Pneumonia (very rare)

Other serious problems, including severe brain reac-
tions and low blood count, have been reported after
chickenpox vaccination. These happen so rarely
experts cannot tell whether they are caused by the
vaccine or not. If they are, it is extremely rare.

Note: The first dose of MMRYV vaccine
has been associated with rash and higher
rates of fever than MMR and varicella
vaccines given separately. Rash has been
reported in about 1 person in 20 and fever
in about 1 person in 5.

Seizures caused by a fever are also reported
more often after MMRV. These usually
occur 5-12 days after the first dose.

What if there is a moderate or
severe reaction?

(s

What should | look for?

* Any unusual condition, such as a high fever,
weakness, or behavior changes. Signs of a serious

allergic reaction can include difficulty breathing,
hoarseness or wheezing, hives, paleness, weakness,
a fast heart beat or dizziness.

What should | do?

* Call a doctor, or get the person to a doctor right
away.

* Tell your doctor what happened, the date and time
it happened, and when the vaccination was given.

* Ask your provider to report the reaction by filing a
Vaccine Adverse Event Reporting System (VAERS)
form.

Or you can file this report through the VAERS
website at www.vaers.hhs.gov, or by calling
1-800-822-7967.

VAERS does not provide medical advice.

(6

A federal program has been created to help people
who may have been harmed by a vaccine.

The National Vaccine Injury
Compensation Program

)

For details about the National Vaccine Injury
Compensation Program, call 1-800-338-2382 or visit
their website at
www.hrsa.gov/vaccinecompensation.

(7

* Ask your provider. They can give you the
vaccine package insert or suggest other sources of
information.

How can | learn more? )

* Call your local or state health department.

¢ Contact the Centers for Disease Control and
Prevention (CDC):
- Call 1-800-232-4636 (1-800-CDC-INFO)

- Visit CDC website at: www.cdc.gov/vaccines

DEPARTMENT OF HEALTH AND HUMAN SERVICES
CENTERS FOR DISEASE CONTROL AND PREVENTION

Vaccine Information Statement (Interim)
Varicella Vaccine (3/13/08) 42 U.S.C. §300aa-26
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