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<ZI^MTMZ[[PW]TLJMIL^Q[ML\PI\IVaNM^MZWZQVÆ]MVbITQSMQTTVM[[\PI\LM^MTWX[_Q\PQV
3 months of departure from an area with endemic malaria requires immediate medical
M^IT]I\QWVQVKT]LQVOJTWWLÅTU[\WZ]TMW]\UITIZQI
Prevention of Relapses. To prevent relapses of P vivax or P ovale infection after departure
from areas where these species are endemic, travelers with prolonged exposure and norUIT/8,KWVKMV\ZI\QWV[[PW]TLZMKMQ^MXZM[]UX\Q^MIV\QZMTIX[M\PMZIXa\MZUQVITXZWphylaxis) with primaquine for 14 days. Rarely, travelers exposed to primaquine-resistant
or -tolerant parasites may require high-dose primaquine. Primaquine can cause hemolysis
QVXI\QMV\[_Q\P/8,LMÅKQMVKa#\P][ITTXI\QMV\[[PW]TLJM[KZMMVMLNWZ\PQ[KWVLQ\QWV
before primaquine therapy is initiated.
Personal Protective Measures. All travelers to areas where malaria is endemic should be
advised to use personal protective measures, including the following: (1) using insecticideimpregnated mosquito nets while sleeping; (2) remaining in well-screened areas; (3) wearing protective clothing; and (4) using mosquito repellents. To be effective, most repellents
require frequent reapplications (see Prevention of Mosquitoborne Infections, p 213).

Measles
CLINICAL MANIFESTATIONS: Measles is an acute viral disease characterized by fever,
cough, coryza, and conjunctivitis, followed by a maculopapular rash beginning on the
face and spreading cephalocaudally and centrifugally. During the prodromal period, a
XI\PWOVWUWVQKMVIV\PMUI3WXTQS[XW\[UIaJMXZM[MV\+WUXTQKI\QWV[WN UMI[TM[
including otitis media, bronchopneumonia, laryngotracheobronchitis (croup), and diarrhea, occur commonly in young children and immunocompromised hosts. Acute encephalitis, which often results in permanent brain damage, occurs in approximately 1 of every
1000 cases. In the postelimination era, death, predominantly resulting from respiratory
and neurologic complications, has occurred in 1 to 3 of every 1000 cases reported in
the United States. Case-fatality rates are increased in children younger than 5 years and
in immunocompromised children, including children with leukemia, human immunoLMÅKQMVKa^QZ][01>QVNMK\QWVIVL[M^MZMUITV]\ZQ\QWVQVKT]LQVO^Q\IUQV)LMÅKQMVKa
Sometimes the characteristic rash does not develop in immunocompromised patients.
Subacute sclerosing panencephalitis (SSPE) is a rare degenerative central nervous
system disease characterized by behavioral and intellectual deterioration and seizures that
occurs 7 to 11 years after wild-type measles virus infection, occurring at a rate of 4 to
11 per 100 000 measles cases, with higher rates if measles occurs before 2 years of age.
?QLM[XZMILUMI[TM[QUU]VQbI\QWVPI[TML\W\PM^QZ\]ITLQ[IXXMIZIVKMWN ;;8-QV\PM
United States.
ETIOLOGY:5MI[TM[^QZ][Q[IVMV^MTWXML:6)^QZ][_Q\P[MZW\aXMKTI[[QÅMLI[IUMUber of the genus Morbillivirus in the Paramyxoviridae family.
EPIDEMIOLOGY: The only natural host of measles virus is humans. Measles is transmitted
by direct contact with infectious droplets or, less commonly, by airborne spread. Measles
is one of the most highly communicable of all infectious diseases. In temperate areas, the
peak incidence of infection usually occurs during late winter and spring. In the prevaccine
era, most cases of measles in the United States occurred in preschool- and young schoolaged children, and few people remained susceptible by 20 years of age. The childhood
and adolescent immunization program in the United States has resulted in a greater than
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!! LMKZMI[MQV\PMZMXWZ\MLQVKQLMVKMWN UMI[TM[IVLQV\MZZ]X\QWVWN MVLMUQKLQ[MI[M
\ZIV[UQ[[QWV[QVKMUMI[TM[^IKKQVMÅZ[\_I[TQKMV[MLQV!
.ZWU! !\W!!\PMQVKQLMVKMWN UMI[TM[QV\PM=VQ\ML;\I\M[QVKZMI[MLJMKI][M
of low immunization rates in preschool-aged children, especially in urban areas.
Following improved coverage in preschool-aged children and implementation of a routine second dose of measles-mumps-rubella (MMR) vaccine for children, the incidence
WN UMI[TM[LMKTQVML\WM`\ZMUMTaTW_TM^MT[$KI[MXMZUQTTQWVXWX]TI\QWV1V
an independent panel of internationally recognized experts reviewed available data and
]VIVQUW][TaIOZMML\PI\UMI[TM[VWTWVOMZ_I[MVLMUQKLMÅVMLI[KWV\QV]W][aMIZ
round transmission) in the United States. In the postelimination era from 2001 through
IUMLQIVWN UMI[TM[KI[M[_MZMZMXWZ\MLIVV]ITTaZIVOM"·1V 
IVL\PMV]UJMZ[WN ZMXWZ\MLKI[M[_MZMIVL !ZM[XMK\Q^MTa#\PM[M
larger numbers of cases were attributable to an increase in the number of importations
IVLWZ[XZMILNZWUQUXWZ\I\QWV[<PMV]UJMZWN UMI[TM[W]\JZMIS[LMÅVMLI[WZUWZM
cases linked in time and space) that occurred during this time period ranged from 2 to
XMZaMIZ1V\PMÅZ[\PITN WN UMI[TM[KI[M[NZWUW]\JZMIS[_MZMZMXWZ\MLQV
20 states. Forty-eight separate importations occurred. Among the 506 US cases for which
QVNWZUI\QWV_I[SVW_V  _MZMQV]V^IKKQVI\MLXMWXTM WN \PW[MQVNMK\MLPILIV
]VSVW_V^IKKQVI\QWV[\I\][ WN \PW[M_MZMIL]T\[IVL WN \PW[MQVNMK\ML_MZM
vaccinated (including 5% with 2 or more doses). Among the unvaccinated people who
JMKIUMQVNMK\ML  KQ\MLXMZ[WVITJMTQMN M`MUX\QWV[NWZVW\JMQVOQUU]VQbML _MZM
unvaccinated travelers 6 months to 2 years of age, and 5% were too young to be vacciVI\ML<PQ[Q[\PMTIZOM[\V]UJMZWN UMI[TM[KI[M[QV\PM=VQ\ML;\I\M[[QVKM!!
Progress continues toward global control and regional measles elimination. During
·IVV]ITZMXWZ\MLUMI[TM[QVKQLMVKMLMKTQVML _WZTL_QLMNZWU\W
per million population, and annual estimated measles deaths declined 75%, from 544 200
to 145 700.1.W]ZWN [Q`?07ZMOQWV[PI^MM[\IJTQ[PMLZMOQWVIT^MZQÅKI\QWVKWUUQ[[QWV[#
QV\PM-]ZWXMIVIVL?M[\MZV8IKQÅKZMOQWV[!UMUJMZ[\I\M[[]KKM[[N]TTaLWK]UMV\ML
the absence of endemic measles. Resuming progress toward 2015 milestones and elimination goals will require countries and their partners to raise the visibility of measles
elimination, address barriers to measles vaccination, and make substantial and sustained
additional investments in strengthening health systems.
Vaccine failure occurs in as many as 5% of people who have received a single dose
of vaccine at 12 months or older. Although waning immunity after immunization may
be a factor in some cases, most cases of measles in previously immunized children seem
to occur in people in whom response to the vaccine was inadequate (ie, primary vaccine
failures). This was the main reason a 2-dose vaccine schedule was recommended routinely
for children and high-risk adults.
Patients are contagious from 4 days before the rash to 4 days after appearance of the
rash. Immunocompromised patients who may have prolonged excretion of the virus in
respiratory tract secretions can be contagious for the duration of the illness. Patients with
SSPE are not contagious.
The incubation periodOMVMZITTaQ[ \WLIa[NZWUM`XW[]ZM\WWV[M\WN [aUXtoms. In family studies, the average interval between appearance of rash in the index case
1

 MV\MZ[NWZ,Q[MI[M+WV\ZWTIVL8ZM^MV\QWV8ZWOZM[[\W_IZLZMOQWVITUMI[TM[MTQUQVI\QWV¸_WZTL_QLM
+
·MMWR Morb Mortal Wkly Rep.#"·
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and subsequent cases is 14 days, with a range of 7 to 21 days. In SSPE, the mean incuba\QWVXMZQWLWN  KI[M[ZMXWZ\MLJM\_MMV!IVL! _I[ aMIZ[
DIAGNOSTIC TESTS: Measles virus infection can be diagnosed by a positive serologic test

ZM[]T\NWZUMI[TM[QUU]VWOTWJ]TQV1O5IV\QJWLaI[QOVQÅKIV\QVKZMI[MQVUMI[TM[1O/
antibody concentration in paired acute and convalescent serum specimens (collected at
least 10 days apart) by any standard serologic assay, or isolation of measles virus or iden\QÅKI\QWVWN UMI[TM[:6)JaZM^MZ[M\ZIV[KZQX\I[MXWTaUMZI[MKPIQVZMIK\QWVC:<8+:E
assay) from clinical specimens, such as urine, blood, or throat or nasopharyngeal secretions (the latter 2 are preferred specimens, and sampling more than 1 site may increase
yield). State public health laboratories or the Centers for Disease Control and Prevention
(CDC) Measles Laboratory will process these viral specimens. Isolation of measles virus
is not recommended routinely, although viral isolates are important for molecular epidemiologic surveillance. The simplest method of establishing the diagnosis of measles is
\M[\QVONWZ1O5IV\QJWLaWVI[QVOTM[MZ]U[XMKQUMVWJ\IQVMLL]ZQVO\PMÅZ[\MVKW]V\MZ
with a person suspected of having disease, and if the result is positive, it is a good measure
for a presumptive case. The sensitivity of measles IgM assays varies by timing of specimen collection, immunization status of the case, and the assay. IgM capture assays often
have positive results on the day of rash onset. However, up to 20% of assays for IgM may
PI^MINIT[MVMOI\Q^MZM[]T\QV\PMÅZ[\PW]Z[IN\MZZI[PWV[M\1N \PMZM[]T\Q[VMOI\Q^M
for measles IgM and the patient has a generalized rash lasting more than 72 hours, a second serum specimen should be obtained, and the measles IgM test should be repeated.
Measles IgM is detectable for at least 1 month after rash onset in unimmunized people
but might be absent or present only transiently in people immunized with 1 or 2 vaccine
doses. Therefore, a negative IgM test result should not be used to rule out the diagnosis in
immunized people. In populations with high vaccine coverage, such as the United States,
it is recommended that diagnostic testing for measles include both serologic and virologic
testing. People with febrile rash illness who are seronegative for measles IgM (and have
negative RT-PCR assay results for measles, if tested) should be tested for rubella using the
same specimens. Diagnostic testing for measles should include both serologic and viroTWOQK\M[\[/MVW\aXQVOWN ^QZITQ[WTI\M[ITTW_[LM\MZUQVI\QWVWN XI\\MZV[WN QUXWZ\I\QWV
and transmission, and genome sequencing can be used to differentiate between wild-type
and vaccine virus infection in those who have been immunized recently. All cases of suspected measles should be reported immediately to the local or state health department
_Q\PW]\_IQ\QVONWZZM[]T\[WN LQIOVW[\QK\M[\[5MI[TM[Q[WV\PMTQ[\WN VI\QWVITTaVW\QÅIJTM
diseases that should be reported to the CDC within 24 hours.
TREATMENT:6W[XMKQÅKIV\Q^QZIT\PMZIXaQ[I^IQTIJTM5MI[TM[^QZ][Q[[][KMX\QJTMQV^Q\ZW
to ribavirin, which has been given by the intravenous and aerosol routes to treat severely
affected and immunocompromised children with measles. However, no controlled trials have been conducted, and ribavirin is not approved by the US Food and Drug
Administration for treatment of measles.
Vitamin A. Vitamin A treatment of children with measles in developing countries has
been associated with decreased morbidity and mortality rates. Low serum concentrations of vitamin A also have been found in children in the United States, and children
_Q\PUWZM[M^MZMUMI[TM[QTTVM[[PI^MTW_MZ^Q\IUQV)KWVKMV\ZI\QWV[<PM?WZTL0MIT\P
Organization currently recommends vitamin A for all children with acute measles,
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regardless of their country of residence. Vitamin A for treatment of measles is administered once daily for 2 days, at the following doses:
 200 000 IU for children 12 months or older;
 100 000 IU for infants 6 through 11 months of age; and
 50 000 IU for infants younger than 6 months.
 )VILLQ\QWVITQMI\PQZLIOM[XMKQÅKLW[M[PW]TLJMOQ^MV\PZW]OP_MMS[TI\MZ\W
KPQTLZMV_Q\PKTQVQKIT[QOV[IVL[aUX\WU[WN ^Q\IUQV)LMÅKQMVKa
Even in countries where measles is not usually severe, vitamin A should be given to all
children with severe measles (eg, requiring hospitalization). Parenteral and oral formulations of vitamin A are available in the United States.
ISOLATION OF THE HOSPITALIZED PATIENT: In addition to standard precautions, air-

borne transmission precautions are indicated for 4 days after the onset of rash in otherwise healthy children and for the duration of illness in immunocompromised patients.
Exposed susceptible patients should be placed on airborne precautions from day 5 after
ÅZ[\M`XW[]ZM]V\QTLIaIN\MZTI[\M`XW[]ZM1
CONTROL MEASURES:

Evidence of Immunity to Measles.2 Evidence of immunity to measles includes any of the

following:
1. Documentation of age-appropriate vaccination with a live measles virus-containing
vaccine:
 preschool-aged children: 1 dose;
 [KPWWTIOMLKPQTLZMVOZILM[3"LW[M[#
2. Laboratory evidence of immunity;
3. 4IJWZI\WZaKWVÅZUI\QWVWN LQ[MI[M#
4. *WZVJMNWZM!

Care of Exposed People.
Use of Vaccine. Available data suggest that measles vaccine, if given within 72 hours of

UMI[TM[M`XW[]ZM\W[][KMX\QJTMQVLQ^QL]IT[_QTTXZW^QLMXZW\MK\QWVWZLQ[MI[MUWLQÅKItion in some cases. Measles vaccine should be considered in all exposed individuals who
are vaccine-eligible and who have not been vaccinated or have received only 1 dose of
vaccine. If the exposure does not result in infection, the vaccine should induce protection
against subsequent measles exposures. Immunization is the intervention of choice for control of measles outbreaks in schools and child care centers and for vaccine-eligible people
12 months and older.
Use of Immune Globulin. 1UU]VM/TWJ]TQV1/KIVJMILUQVQ[\MZMLMQ\PMZQV\ZIU][K]TIZTa1/15WZQV\ZI^MVW][Ta1/1>_Q\PQVLIa[WN M`XW[]ZM\WXZM^MV\WZUWLQNa
measles in people who do not have evidence of measles immunity. The recommended dose
WN 1/15Q[U4SOILUQVQ[\MZMLQV\ZIU][K]TIZTa\PMUI`QU]ULW[MJa^WT]UMQ[
1

 QMOIT2,:PQVMPIZ\-2IKS[WV5+PQIZMTTW4#+MV\MZ[NWZ,Q[MI[M+WV\ZWTIVL8ZM^MV\QWV0MIT\PKIZM
;
1VNMK\QWV+WV\ZWT8ZIK\QKM[)L^Q[WZa+WUUQ\\MM/]QLMTQVMNWZ1[WTI\QWV8ZMKI]\QWV["8ZM^MV\QVO
<ZIV[UQ[[QWVWN 1VNMK\QW][)OMV\[QV0MIT\PKIZM;M\\QVO[)\TIV\I/)"+MV\MZ[NWZ,Q[MI[M+WV\ZWTIVL
Prevention; 2007. Available at: www.cdc.gov/hicpac/pdf/isolation/Isolation2007.pdf

2

Centers for Disease Control and Prevention. Prevention of measles, rubella, congenital rubella syndrome, and
mumps, 2013 summary: recommendations of the Advisory Committee on Immunization Practices (ACIP).
MMWR Recomm Rep.#::"·
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U41/1>Q[\PMZMKWUUMVLML1/XZMXIZI\QWVNWZXZMOVIV\_WUMV_Q\PW]\M^QLMVKM
of measles immunity and for severely immunocompromised hosts2 regardless of immuVWTWOQKWZ^IKKQVI\QWV[\I\][QVKT]LQVOXI\QMV\[_Q\P[M^MZMXZQUIZaQUU]VWLMÅKQMVKa#
XI\QMV\[_PWPI^MZMKMQ^MLIJWVMUIZZW_\ZIV[XTIV\]V\QTI\TMI[\UWV\P[IN\MZÅVishing all immunosuppressive treatment, or longer in patients who have developed graftversus-host disease; patients on treatment for ALL within and until at least 6 months after
KWUXTM\QWVWN QUU]VW[]XXZM[[Q^MKPMUW\PMZIXa#IVLXMWXTM_Q\PP]UIVQUU]VWLMÅKQMVKa^QZ][01>QVNMK\QWVWZIKY]QZMLQUU]VWLMÅKQMVKa[aVLZWUM)1,;_PWPI^M
[M^MZMQUU]VW[]XXZM[[QWVLMÅVMLI[+,<TaUXPWKa\MXMZKMV\IOM$ ITTIOM[WZ
+,<TaUXPWKa\MKW]V\$TaUXPWKa\M[UU3 (older than 5 years) and those who
have not received MMR vaccine since receiving effective ART. This is because these groups
may be at higher risk of severe measles and complications, and people who weigh >30 kg
_QTTZMKMQ^MTM[[\PIV\PMZMKWUUMVLMLLW[M_Q\P1/15XZMXIZI\QWV[1/1>Q[ILUQVQ[\MZML
I\ILW[MWN UOSO.WZXI\QMV\[_PWITZMILaIZMZMKMQ^QVO1/1>I\ZMO]TIZTa[KPML]TMLQV\MZ^IT[\PM][]ITLW[MWN UOSO[PW]TLJMILMY]I\MNWZUMI[TM[XZWXPaTI`Q[
IN\MZM`XW[]ZM[WKK]ZZQVO_Q\PQV_MMS[WN ZMKMQ^QVO1/1>.WZXMWXTMZW]\QVMTaZMKMQ^QVO
1UU]VM/TWJ]TQV;]JK]\IVMW][1/;+\PMZIXaILUQVQ[\ZI\QWVWN I\TMI[\UOSO
JWLa_MQOP\NWZKWV[MK]\Q^M_MMS[JMNWZMUMI[TM[M`XW[]ZM[PW]TLJM[]NÅKQMV\1/Q[
not indicated for household or other close contacts who have received 1 dose of vaccine at
UWV\P[WZWTLMZ]VTM[[\PMaIZM[M^MZMTaQUU]VWKWUXZWUQ[MLI[LMÅVMLXZM^QW][Ta
.WZKPQTLZMV_PWZMKMQ^M1/NWZUWLQÅKI\QWVWZXZM^MV\QWVWN UMI[TM[IN\MZM`XW[]ZM
measles vaccine (if not contraindicated) should be administered 6 months (if the dose
_I[U4SOIN\MZ1/ILUQVQ[\ZI\QWVXZW^QLML\PMKPQTLQ[I\TMI[\UWV\P[WN IOM
1V\MZ^IT[^IZaJM\_MMVILUQVQ[\ZI\QWVWN 1/1>WZW\PMZJQWTWOQKXZWL]K\[IVLUMI[TM[
KWV\IQVQVO^IKKQVM[[MM<IJTMX!
HIV Infection.1 HIV-infected children who are exposed to measles require prophylaxis on
the basis of immune status and measles vaccine history. HIV-infected children who have
serologic evidence of immunity or who received 2 doses of measles vaccine after initiation
WN ):<_Q\PVWWZUWLMZI\MQUU]VW[]XXZM[[QWV[MM0]UIV1UU]VWLMÅKQMVKa>QZ][
Infection, p 453) should be considered immune and will not require any additional measures to prevent measles. Severely immunocompromised patients (including HIV-infected
XMWXTM_Q\P+,<TaUXPWKa\MXMZKMV\IOM[$ CITTIOM[EWZ+,<TaUXPWKa\M
KW]V\[&UU3CIOM$aMIZ[EIVL\PW[M_PWPI^MVW\ZMKMQ^ML55:^IKKQVM[QVKM
ZMKMQ^QVOKWUJQVI\QWVIV\QZM\ZW^QZIT\PMZIXaCK):<E_PWIZMM`XW[ML\WUMI[TM[[PW]TL
ZMKMQ^M1/1>XZWXPaTI`Q[ZMOIZLTM[[WN ^IKKQVI\QWV[\I\][JMKI][M\PMaUIaVW\JMXZWtected by the vaccine. Some experts would include all HIV-infected people, regardless of
QUU]VWTWOQK[\I\][WZ55:^IKKQVMPQ[\WZaI[VMMLQVO1/1>XZWXPaTI`Q[01>QVNMK\ML
KPQTLZMV_PWPI^MZMKMQ^ML1/1>_Q\PQV_MMS[WN M`XW[]ZMLWVW\ZMY]QZMILLQ\QWVIT
passive immunization.
Health Care Personnel. To decrease health care-associated infection, immunization programs
should be established to ensure that all people who work or volunteer in health care facilities
(including students) who may be in contact with patients with measles have presumptive eviLMVKMWN QUU]VQ\a\WUMI[TM[[MM1UU]VQbI\QWVQV0MIT\P+IZM8MZ[WVVMTX!
1

Centers for Disease Control and Prevention. Prevention of measles, rubella, congenital rubella syndrome, and
mumps, 2013 summary: recommendations of the Advisory Committee on Immunization Practices (ACIP).
MMWR Recomm Rep.#::"·
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Measles Vaccine Recommendations [MM<IJTM XNWZ[]UUIZa.
Use of MMR Vaccine. The only measles vaccine licensed in the United States is a live

further-attenuated strain prepared in chicken embryo cell culture. Measles vaccines provided
through the Expanded Programme on Immunization in resource-limited countries meet
\PM?WZTL0MIT\P7ZOIVQbI\QWV[\IVLIZL[IVL][]ITTaIZMKWUXIZIJTM\W\PM^IKKQVMI^IQTable in the United States. Measles vaccine is available in combination formulations, which
include measles-mumps-rubella (MMR) and measles-mumps-rubella-varicella (MMRV)
vaccines. Single-antigen measles vaccine no longer is available in the United States. Measlescontaining vaccine in a dose of 0.5 mL is administered subcutaneously. Measles-containing
vaccines can be given simultaneously with other immunizations in a separate syringe at a
separate site (see Simultaneous Administration of Multiple Vaccines, p 35).
;MZ]UUMI[TM[IV\QJWLQM[LM^MTWXQVIXXZW`QUI\MTa! WN KPQTLZMVQUU]VQbML
I\UWV\P[WN IOMIVL! WN KPQTLZMVQUU]VQbMLI\UWV\P[WN IOM8ZW\MK\QWV
conferred by a single dose is durable in most people. A small proportion (5% or less) of
immunized people may lose protection after several years. For measles control and elimiVI\QWVLW[M[WN ^IKKQVMIZMZMY]QZML5WZM\PIV!! WN XMWXTM_PWZMKMQ^MLW[M[
[MXIZI\MLJaI\TMI[\ LIa[IVL\PMÅZ[\LW[MILUQVQ[\MZMLWVWZIN\MZ\PMÅZ[\JQZ\PLIa
develop serologic evidence of measles immunity. The second dose provides protection
to those failing to respond to their primary measles immunization and, therefore, is not
a booster dose. Immunization is not deleterious for people who already are immune.
Immunized people do not shed or transmit measles vaccine virus.
1UXZWXMZTa[\WZML^IKKQVMUIaNIQT\WXZW\MK\IOIQV[\UMI[TM[;QVKM!!IV
improved stabilizer has been added to the vaccine that makes it more resistant to heat
inactivation. For recommended storage of MMR and MMRV vaccines, see the manufac\]ZMZ[¼XIKSIOMTIJMT[55:>^IKKQVMU][\JM[\WZMLNZWbMVJM\_MMV· .IVL.
Age of Routine Immunization.<PMÅZ[\LW[MWN 55:^IKKQVM[PW]TLJMOQ^MVI\
\PZW]OPUWV\P[WN IOM,MTIa[QVILUQVQ[\MZQVO\PMÅZ[\LW[MKWV\ZQJ]\ML\WTIZOM
W]\JZMIS[QV\PM=VQ\ML;\I\M[NZWU! !\W!!<PM[MKWVLLW[MQ[ZMKWUUMVLMLZW]tinely at school entry (ie, 4 through 6 years of age) but can be given at any earlier age (eg,
L]ZQVOIVW]\JZMISWZJMNWZMQV\MZVI\QWVIT\ZI^MTXZW^QLML\PMQV\MZ^ITJM\_MMV\PMÅZ[\
IVL[MKWVL55:LW[M[Q[I\TMI[\ LIa[+I\KP]X[MKWVLLW[MQUU]VQbI\QWV[PW]TL
occur for all school children (elementary, middle, high school) who have received only
1 dose, including at the adolescent visit at 11 through 12 years of age and beyond. If a
child receives a dose of measles vaccine before 12 months of age, this dose is not counted
toward the required number of doses, and 2 additional doses are required beginning at 12
\PZW]OPUWV\P[WN IOMIVL[MXIZI\MLJaI\TMI[\ LIa[
Use of MMRV Vaccine.1,2

 MMRV vaccine is indicated for simultaneous immunization against measles, mumps,
rubella, and varicella among children 12 months through 12 years of age; MMRV vacKQVMQ[VW\QVLQKI\MLNWZXMWXTMW]\[QLM\PQ[IOMOZW]X;MM>IZQKMTTIBW[\MZ1VNMK\QWV[
X NWZZMKWUUMVLI\QWV[NWZ][MWN 55:>^IKKQVMNWZ\PMÅZ[\LW[M
1

Centers for Disease Control and Prevention. Use of combination measles, mumps, rubella, and varicella vaccine: recommendations of the Advisory Committee on Immunization Practices (ACIP). MMWR Recomm Rep.
#!::"·

2

American Academy of Pediatrics, Committee on Infectious Diseases. Prevention of varicella: update
of recommendations for use of quadrivalent and monovalent varicella vaccines in children. Pediatrics.
# "·
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Table 3.38. Recommendations for Measles Immunizationa
Category
Unimmunized, no history of measles (12
through 15 mo of age)

Children 6 through 11 mo of age in epidemic
situationsb or before international travel

Students in kindergarten, elementary, middle,
and high school who have received 1 dose
of measles vaccine at 12 mo of age or older
Students in college and other post-high school
institutions who have received 1 dose of
measles vaccine at 12 mo of age or older
0Q[\WZaWN QUU]VQbI\QWVJMNWZM\PMÅZ[\
birthday
History of receipt of inactivated measles
vaccine or unknown type of vaccine,
!·!
Further attenuated or unknown vaccine given
_Q\P1/
Allergy to eggs
Neomycin allergy, nonanaphylactic
Severe hypersensitivity (anaphylaxis) to
neomycin or gelatin
Tuberculosis

Measles exposure
HIV infected

Personal or family history of seizures
Immunoglobulin or blood recipient

Recommendations
MMR vaccine is recommended at 12 through
15 mo of age; a second dose is recommended
I\TMI[\ LIa[IN\MZ\PMÅZ[\LW[MIVL][]ITTa
is given at 4 through 6 y of age
Immunize with MMR vaccine, but this dose is not
considered valid, and 2 valid doses administered
WVWZIN\MZ\PMÅZ[\JQZ\PLIaIZMZMY]QZML<PM
ÅZ[\^ITQLLW[M[PW]TLJMILUQVQ[\MZMLI\
through 15 mo of age; the second valid dose is
ZMKWUUMVLMLI\TMI[\ LIa[TI\MZIVL][]ITTaQ[
given at 4 through 6 y of age
Administer the second dose

Administer the second dose

Dose not considered valid; immunize (2 doses)
Dose not considered valid; immunize (2 doses)

Dose not considered valid; immunize (2 doses)
Immunize; no reactions likely (see text for details)
Immunize; no reactions likely (see text for details)
Avoid immunization
1UU]VQbM[MM<]JMZK]TW[Q[X #QN XI\QMV\PI[
untreated tuberculosis disease, start antituberculosis therapy before immunizing
1UU]VQbMWZOQ^M1/LMXMVLQVOWV
KQZK]U[\IVKM[[MM\M`\X 
Immunize (2 doses) unless severely immunocompromised (see text, p 545); administration of
1/QN M`XW[ML\WUMI[TM[Q[JI[MLWVLMOZMMWN 
immunosuppression and measles vaccine history (see text, p 545)
Immunize; advise parents of slightly increased
risk of seizures
Immunize at the appropriate interval (see
<IJTMX!

55:QVLQKI\M[UMI[TM[U]UX[Z]JMTTI^IKKQVM#55:>UMI[TM[U]UX[Z]JMTTI^IZQKMTTI^IKKQVM#1/1UU]VM/TWJ]TQV#01>
P]UIVQUU]VWLMÅKQMVKa^QZ][
a
See text for details and recommendations for use of MMRV vaccine.
b
Determined at the local level depending on outbreak epidemiology and risk of exposure for infants (see Outbreak Control, p 546).
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 Children with HIV infection also should not receive MMRV vaccine because of lack of
safety data of the quadrivalent vaccine in children infected with HIV.

 MMRV vaccine may be administered with other vaccines recommended at 12 through
15 months of age and before or at 4 through 6 years of age (http://redbook.
solutions.aap.org/SS/Immunization_Schedules.aspx).
 )\TMI[\ LIa[[PW]TLMTIX[MJM\_MMVILW[MWN UMI[TM[KWV\IQVQVO^IKKQVM[]KPI[
MMR vaccine, and a dose of MMRV vaccine. However, the recommended minimal
QV\MZ^ITJM\_MMV55:>^IKKQVMLW[M[Q[!LIa[
 .MJZQTM[MQb]ZM[WKK]ZQV\W!XMZKPQTLZMVZMKMQ^QVO\PMÅZ[\LW[MWN 55:>
vaccine at 12 through 23 months of age and in 3 to 4 per 10 000 children receiving the
ÅZ[\LW[MWN 55:IVL^IZQKMTTI^IKKQVM[ILUQVQ[\MZML[MXIZI\MTaI\\PM[IUM^Q[Q\I\
12 through 23 months of age. Thus, 1 additional febrile seizure is expected to occur
per approximately 2300 to 2600 children 12 through 23 months of age immunized
with MMRV vaccine, compared with separate MMR and monovalent varicella vaccines. The period of risk for febrile seizures is from 5 to 12 days following receipt of the
vaccine. Febrile seizures do not predispose to epilepsy or neurodevelopmental delays
TI\MZQVTQNMIVLPI^MVWTI[\QVOUMLQKITKWV[MY]MVKM<PMJMVMÅ\WN ][QVO55:>
instead of MMR and monovalent varicella vaccines separately is that the quadrivalent
product results in one fewer injection. The American Academy of Pediatrics recomUMVL[\PI\NWZ\PMÅZ[\LW[MWN UMI[TM[U]UX[Z]JMTTIIVL^IZQKMTTI^IKKQVM[I\IOM[
12 through 47 months, either MMR and varicella vaccines or MMRV vaccine be used.
8MLQI\ZQKQIV[[PW]TLLQ[K][[ZQ[S[IVLJMVMÅ\[WN \PM^IKKQVMKPWQKM[_Q\P\PMXIZMV\[WZ
KIZMOQ^MZ[.WZ\PMÅZ[\LW[MWN UMI[TM[U]UX[Z]JMTTIIVL^IZQKMTTI^IKKQVM[I\IOM[
 UWV\P[IVLWTLMZIVLNWZLW[MI\IVaIOMUWV\P[\PZW]OPaMIZ[][MWN 
MMRV vaccine generally is preferred over separate injections of MMR and varicella
vaccines to minimize the number of injections.
Colleges and Other Institutions for Education Beyond High School. Colleges and other institutions should require that all entering students have documentation of evidence of measles
immunity: serologic evidence of immunity, or receipt of 2 doses of measles-containing
^IKKQVM[ILUQVQ[\MZMLI\TMI[\ LIa[IXIZ\;\]LMV\[_Q\PW]\LWK]UMV\I\QWVWN UMI[TM[
QUU]VQ\a[PW]TLZMKMQ^M55:^IKKQVMWVMV\ZaNWTTW_MLJaI[MKWVLLW[M LIa[TI\MZ
if not contraindicated.
Immunization During an Outbreak. During an outbreak, MMR vaccine should be offered
to all people exposed or in the outbreak setting who lack evidence of measles immunity.
During a community-wide outbreak affecting infants, MMR vaccine has been shown to be
MNÅKIKQW][IVLUIaJMZMKWUUMVLMLNWZQVNIV\[\PZW]OPUWV\P[WN IOM[MM7]\JZMIS
+WV\ZWTX0W_M^MZ[MZWKWV^MZ[QWVZI\M[IN\MZ55:QUU]VQbI\QWVIZM[QOVQÅKIV\Ta
TW_MZQVKPQTLZMVQUU]VQbMLJMNWZM\PMÅZ[\JQZ\PLIa\PIVQVKPQTLZMVQUU]VQbMLIN\MZ\PM
ÅZ[\JQZ\PLIaJMKI][MWN \PMXZM[MVKMWN UI\MZVITIV\QJWLaQV[WUMKPQTLZMV<PMZMNWZM
LW[M[ZMKMQ^MLXZQWZ\W\PMÅZ[\JQZ\PLIa[PW]TLVW\KW]V\\W_IZL\PMZMKWUUMVLMLLW[M
[MZQM[+PQTLZMVQUU]VQbMLJMNWZM\PMQZÅZ[\JQZ\PLIa[PW]TLJMZMQUU]VQbML_Q\P55:
WZ55:>^IKKQVMI\\PZW]OPUWV\P[WN IOMI\TMI[\ LIa[IN\MZ\PMQVQ\QITUMI[TM[
immunization) and again at school entry (4 through 6 years of age).
International Travel. People traveling internationally (any location outside of the United
States) should be immune to measles. Infants 6 through 11 months of age should receive
1 dose of MMR vaccine before departure, and then they should receive a second dose
WN UMI[TM[KWV\IQVQVO^IKKQVMI\\PZW]OPUWV\P[WN IOMI\TMI[\ LIa[IN\MZ\PM
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initial measles immunization) and a third dose at 4 through 6 years of age. Children 12
\PZW]OPUWV\P[WN IOM[PW]TLJMOQ^MV\PMQZÅZ[\LW[MWN 55:^IKKQVMJMNWZMLMXIZ\]ZM
and again by 4 through 6 years of age. Children 12 months of age or older who have received
1 dose and are traveling to areas where measles is endemic or epidemic should receive their
[MKWVLLW[MJMNWZMLMXIZ\]ZMXZW^QLML\PMQV\MZ^ITJM\_MMVLW[M[Q[ LIa[WZUWZM
International Adoptees. The US Department of State requires that internationally
adopted children 10 years and older receive several vaccines, including MMR, before
entry into the United States. Internationally adopted children who are younger than
10 years are exempt from Immigration and Nationality Act regulations pertaining to
QUU]VQbI\QWVWN QUUQOZIV\[JMNWZMIZZQ^ITQV\PM=VQ\ML;\I\M[[MM+PQTLZMV?PW
:MKMQ^ML1UU]VQbI\QWV[7]\[QLM\PM=VQ\ML;\I\M[X! #ILWX\Q^MXIZMV\[IZMZMY]QZML
to sign a waiver indicating their intention to comply with US immunization recommenda\QWV[IN\MZ\PMQZKPQTL¼[IZZQ^ITQV\PM=VQ\ML;\I\M[
Health Care Personnel.1 Adequate presumptive evidence of immunity to measles for people
who work in health care facilities is: (1) documented administration of 2 doses of live-virus
UMI[TM[^IKKQVM_Q\P\PMÅZ[\LW[MILUQVQ[\MZMLI\UWV\P[WN IOMIVL\PM[MKWVLLW[M
I\TMI[\ LIa[IN\MZ\PMÅZ[\#TIJWZI\WZaM^QLMVKMWN QUU]VQ\aWZTIJWZI\WZaKWVÅZUI\QWVWN LQ[MI[M#WZJQZ\PJMNWZM!*QZ\PJMNWZM!Q[VW\IO]IZIV\MMWN UMI[TM[
immunity, and therefore, facilities should consider vaccinating unimmunized personnel
_PWTIKSTIJWZI\WZaM^QLMVKMWN QUU]VQ\a_PW_MZMJWZVJMNWZM!_Q\PLW[M[WN 
MMR vaccine at the appropriate interval (see Immunization in Health Care Personnel,
X!.WZZMKWUUMVLI\QWV[L]ZQVOIVW]\JZMIS[MM7]\JZMIS+WV\ZWTX
Adverse Events. )\MUXMZI\]ZMWN !+.WZPQOPMZLM^MTWX[QVIXXZW`QUI\MTa 
to 15% of vaccine recipients, usually between 6 and 12 days after receipt of MMR vaccine; fever generally lasts 1 to 2 days but may last as long as 5 days. Most people with fever
otherwise are asymptomatic. Transient rashes have been reported in approximately 5%
WN ^IKKQVMZMKQXQMV\[:MKQXQMV\[_PWLM^MTWXNM^MZIVLWZZI[PIZMVW\KWV[QLMZMLKWV\Igious. Febrile seizures 5 to 12 days after immunization occur in 1 in 3000 to 4000 people
immunized with MMR vaccine. Transient thrombocytopenia occurs in 1 in 22 000 to
XMWXTMIN\MZILUQVQ[\ZI\QWVWN UMI[TM[KWV\IQVQVO^IKKQVM[[XMKQÅKITTa55:[MM
Thrombocytopenia, p 544). There is no evidence that reimmunization increases the risk of
adverse events in people already immune to these diseases. Data indicate that only people
who are not immune to the viruses in MMR tend to have adverse effects. Thus, events following a second dose of MMR vaccine would be expected to be substantially lower than
IN\MZIÅZ[\LW[MJMKI][MUW[\XMWXTM_PWZMKMQ^MLIÅZ[\LW[M_W]TLJMQUU]VM
Rates of most local and systemic adverse events for children immunized with MMRV
vaccine are comparable to rates for children immunized with MMR and varicella vacKQVM[ILUQVQ[\MZMLKWVKWUQ\IV\Ta0W_M^MZZMKQXQMV\[WN IÅZ[\LW[MWN 55:>^IKKQVM
PI^MIOZMI\MZZI\MWN NM^MZ. !+WZPQOPMZ\PIVLWZMKQXQMV\[WN 55:IVL
varicella administered concomitantly (22% vs 15%, respectively), and measles-like rash is
observed in 3% of recipients of MMRV vaccine and 2% of recipients of MMR and varicella vaccines administered concomitantly.
The reported frequency of central nervous system conditions, such as encephalitis
and encephalopathy, after measles immunization is less than 1 per million doses administered in the United States. Because the incidence of encephalitis or encephalopathy
1

Centers for Disease Control and Prevention. Immunization of health-care personnel: recommendations of the
Advisory Committee on Immunization Practices (ACIP). MMWR Recomm Rep.#::"·
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after measles immunization in the United States is lower than the observed incidence of
encephalitis of unknown cause, some or most of the rare reported severe neurologic disorders may be related temporally, rather than causally, to measles immunization. Multiple
studies, as well as an Institute of Medicine Vaccine Safety Review, refute a causal rela\QWV[PQXJM\_MMVI]\Q[UIVL55:^IKKQVMWZJM\_MMVQVÆIUUI\WZaJW_MTLQ[MI[MIVL
55:^IKKQVM<PMWZQOQVIT!! [\]LaKTIQUQVO[]KPIZMTI\QWV[PQX_I[ZM\ZIK\MLJa\PM
publishing journal in 2010, and the lead author has had his medical license revoked in
/ZMI\*ZQ\IQV
Seizures. Risk of febrile seizures following receipt of MMR and MMRV vaccines at 12
through 23 months of age is discussed earlier in the chapter (see Use of MMRV Vaccine,
X+PQTLZMV_Q\PPQ[\WZQM[WN [MQb]ZM[WZKPQTLZMV_PW[MÅZ[\LMOZMMZMTI\Q^M[PI^MPQ[tories of seizures may be at a slightly increased risk of a seizure and should be immunized
_Q\P[MXIZI\M55:IVL^IZQKMTTI^IKKQVM[JMKI][M\PMJMVMÅ\[OZMI\TaW]\_MQOP\PMZQ[S[
Subacute Sclerosing Panencephalitis. Measles vaccine, by protecting against measles,
LMKZMI[M[[QOVQÅKIV\Ta\PMXW[[QJQTQ\aWN LM^MTWXQVO;;8->IKKQVM[\ZIQVUMI[TM[^QZ][
VM^MZPI[JMMVKWVÅZUMLQVIKI[MWN ;;8-
Precautions and Contraindications (also see Table 1.10, p 39).
Febrile Illnesses. Children with minor illnesses, such as upper respiratory tract infections,

may be immunized (see Vaccine Contraindications and Precautions, p 52). Fever is not a
contraindication to immunization. However, if other manifestations suggest a more serious illness, the immunization should be deferred until the illness has resolved.
Allergic Reactions. Hypersensitivity reactions occur rarely and usually are minor, con[Q[\QVOWN _PMITIVLÆIZMZMIK\QWV[WZ]Z\QKIZQII\\PMQVRMK\QWV[Q\M:MIK\QWV[PI^MJMMV
attributed to trace amounts of neomycin or gelatin or some other component in the vaccine formulation. Anaphylaxis is rare. Measles vaccine is produced in chicken embryo cell
K]T\]ZMIVLLWM[VW\KWV\IQV[QOVQÅKIV\IUW]V\[WN MOO_PQ\MW^ITJ]UQVKZW[[ZMIK\QVO
proteins. Children with egg allergy are at low risk of anaphylactic reactions to measlescontaining vaccines (including MMR and MMRV). Skin testing of children for egg
allergy is not predictive of reactions to MMR vaccine and is not recommended before
administering MMR or other measles-containing vaccines. People with allergies to chickens or feathers are not at increased risk of reaction to the vaccine.
8MWXTM_PWPI^MPILI[QOVQÅKIV\PaXMZ[MV[Q\Q^Q\aZMIK\QWVIN\MZ\PMÅZ[\LW[MWN 
measles vaccine should: (1) be tested for measles immunity, and if immune, should not be
given a second dose; or (2) receive evaluation and possible skin testing before receiving a
second dose. People who have had an immediate anaphylactic reaction to previous measles immunization should not be reimmunized but should be tested to determine whether
they are immune.
People who have experienced anaphylactic reactions to gelatin or topically or systemically administered neomycin should receive measles vaccine only in settings where such
reactions can be managed and after consultation with an allergist or immunologist. Most
often, however, neomycin allergy manifests as contact dermatitis, which is not a contraindication to receiving measles vaccine.
Thrombocytopenia. Rarely, MMR vaccine can be associated with thrombocytopenia
within 2 months of immunization, with a temporal clustering 2 to 3 weeks after immunization. On the basis of case reports, the risk of vaccine-associated thrombocytopenia
may be higher for people who previously experienced thrombocytopenia, especially if
it occurred in temporal association with earlier MMR immunization. The decision to
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QUU]VQbM\PM[MKPQTLZMV[PW]TLJMJI[MLWVI[[M[[UMV\WN QUU]VQ\aIN\MZ\PMÅZ[\LW[M
IVL\PMJMVMÅ\[WN XZW\MK\QWVIOIQV[\UMI[TM[U]UX[IVLZ]JMTTIQVKWUXIZQ[WV_Q\P
the risks of recurrence of thrombocytopenia after immunization. The risk of thromboKa\WXMVQIQ[PQOPMZIN\MZ\PMÅZ[\LW[MWN ^IKKQVM\PIVIN\MZ\PM[MKWVLLW[M<PMZMPI^M
been no reported cases of thrombocytopenia associated with receipt of MMR vaccine
that have resulted in hemorrhagic complications or death in otherwise healthy people.
Recent Administration of IG.1/XZMXIZI\QWV[QV\MZNMZM_Q\P\PM[MZWTWOQKZM[XWV[M\WUMI[TM[^IKKQVMNWZ^IZQIJTMXMZQWL[LMXMVLQVOWV\PMLW[MWN 1/ILUQVQ[\MZML;]OOM[\ML
QV\MZ^IT[JM\_MMV1/WZJTWWLXZWL]K\ILUQVQ[\ZI\QWVIVLUMI[TM[QUU]VQbI\QWVIZM
OQ^MVQV<IJTMX!1N ^IKKQVMQ[OQ^MVI\QV\MZ^IT[[PWZ\MZ\PIV\PW[MQVLQKI\ML
as may be warranted if the risk of exposure to measles is imminent, the child should be
ZMQUU]VQbMLI\WZIN\MZ\PMIXXZWXZQI\MQV\MZ^ITNWZQUU]VQbI\QWVIVLI\TMI[\ LIa[
IN\MZ\PMMIZTQMZQUU]VQbI\QWV]VTM[[[MZWTWOQK\M[\QVOQVLQKI\M[\PI\UMI[TM[[XMKQÅKIV\Qbodies were produced.
1N 1/Q[\WJMILUQVQ[\MZMLQVXZMXIZI\QWVNWZQV\MZVI\QWVIT\ZI^MTILUQVQ[\ZI\QWVWN 
^IKKQVM[PW]TLXZMKMLMZMKMQX\WN 1/JaI\TMI[\_MMS[\WXZMKT]LMQV\MZNMZMVKM_Q\PZMXlication of the vaccine virus.
Tuberculosis. Tuberculin skin testing is not a prerequisite for measles immunization.
Antituberculosis therapy should be initiated before administering MMR vaccine to people
with untreated tuberculosis infection or disease. Tuberculin skin testing, if otherwise
indicated, can be performed on the day of immunization. Otherwise, testing should be
postponed for 4 to 6 weeks, because measles immunization temporarily may suppress
tuberculin skin test reactivity.
Altered Immunity. Immunocompromised patients with disorders associated with increased
severity of viral infections should not be given live-virus measles vaccine (the exception is
people with HIV infection, unless they have evidence of severe immunosuppression; see
1UU]VQbI\QWVQV1UU]VWKWUXZWUQ[ML+PQTLZMVXIVL01>1VNMK\QWVX!<PM
risk of exposure to measles for immunocompromised patients can be decreased by immunizing their close susceptible contacts. Immunized people do not shed or transmit measles
^IKKQVM^QZ][5IVIOMUMV\WN QUU]VWLMÅKQMV\IVLQUU]VW[]XXZM[[MLXI\QMV\[M`XW[ML
to measles can be facilitated by previous knowledge of their immune status. If possible,
children should receive measles vaccine prior to initiating treatment with biological response
UWLQÅMZ[[]KPI[\]UWZVMKZW[Q[NIK\WZIV\IOWVQ[\[;][KMX\QJTMXI\QMV\[_Q\PQUU]VWLMÅKQMVKQM[[PW]TLZMKMQ^M1/IN\MZUMI[TM[M`XW[]ZM[MM+IZMWN -`XW[ML8MWXTMX 
Corticosteroids. For patients who have received high doses of corticosteroids (≥UO
kg of body weight or ≥UOLIaWN XZMLVQ[WVMWZQ\[MY]Q^ITMV\NWZXMWXTM_PW_MQOP
>10 kg) for 14 days or more and who otherwise are not immunocompromised, the recommended interval between stopping the corticosteroids and immunization is at least
1 month (see Immunocompromised Children, p 74). In general, inhaled steroids do not
cause immunosuppression and are not a contraindication to measles immunization.
HIV Infection. Measles immunization (given as MMR vaccine) is recommended for all
people ≥12 months of age with HIV infection who do not have evidence of measles immunity and who do not have evidence of severe immunosuppression, because measles can
JM[M^MZMIVLWN\MVQ[NI\ITQVXI\QMV\[_Q\P01>QVNMK\QWV[MM0]UIV1UU]VWLMÅKQMVKa
>QZ][1VNMK\QWVX;M^MZMQUU]VW[]XXZM[[QWVQ[LMÅVMLI[+,<TaUXPWKa\M
XMZKMV\IOM$ ITTIOM[WZ+,<TaUXPWKa\MKW]V\$TaUXPWKa\M[UU3 (older
\PIVaMIZ[<PMÅZ[\LW[MWN 55:^IKKQVM[PW]TLJMILUQVQ[\MZMLI\IOM\PZW]OP
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UWV\P[IVL\PM[MKWVLLW[MI\IOM\PZW]OPaMIZ[WZI[MIZTaI[ LIa[IN\MZ\PMÅZ[\
dose. Children and adults with newly diagnosed HIV infections and without acceptable evidence of measles immunity should complete a 2-dose schedule with MMR vaccine as soon
as possible after diagnosis, unless they have evidence of severe immunosuppression. People
with perinatal HIV infection who were vaccinated against measles prior to establishment of
combination antiretroviral therapy (cART) should be considered unvaccinated and should
be revaccinated with 2 doses of MMR vaccine once cART has been administered for
≥6 months with CD4+ T-lymphocyte percentage ≥15% (all ages) and CD4+ T-lymphocyte
count ≥TaUXPWKa\M[UU3 (age >5 years) unless they have other acceptable current evidence of measles immunity. Severely immunocompromised HIV-infected infants, children,
adolescents, and young adults should not receive measles virus-containing vaccine, because
^IKKQVMZMTI\MLXVM]UWVQIPI[JMMVZMXWZ\ML[MM0]UIV1UU]VWLMÅKQMVKa>QZ][
Infection, p 453). All members of the household of an HIV-infected person should receive
2 doses of MMR unless they are HIV infected and severely immunosuppressed, were born
JMNWZM!PI^MTIJWZI\WZaM^QLMVKMWN UMI[TM[QUU]VQ\aPI^MPILIOMIXXZWXZQI\M
immunizations, or have a contraindication to measles vaccine. Because measles vaccine
virus is not shed after immunization, HIV-infected people are not at risk of measles vaccine
virus infection if household members are immunized.
Personal or Family History of Seizures. Children with a personal or family history of seizures
should be immunized after parents or guardians are advised that the risk of seizures after
measles immunization is increased slightly. Risk of febrile seizures following receipt of
MMR and MMRV vaccine at 12 through 23 months of age is discussed earlier in the
chapter (see Use of MMRV Vaccine, p 540). Children receiving anticonvulsants should
continue such therapy after measles immunization.
Pregnancy. A measles-containing vaccine should not be given to women known to be pregVIV\?WUMV_PWIZMOQ^MV55:^IKKQVM[PW]TLVW\JMKWUMXZMOVIV\NWZI\TMI[\ LIa[
This precaution is based on the theoretical risk of fetal infection, which applies to administration of any live-virus vaccine to women who might be pregnant or who might become pregnant shortly after immunization. No data from women who were inadvertently vaccinated
while pregnant substantiate this theoretical risk. In the immunization of adolescents and
young adults against measles, asking women if they are pregnant, excluding women who are,
and explaining the theoretical risks to others are recommended precautions.
Outbreak Control. Every suspected measles case should be reported immediately to the local
health department, and every effort must be made to obtain laboratory evidence that would
KWVÅZU\PI\\PMQTTVM[[Q[UMI[TM[QVKT]LQVOWJ\IQVQVO[XMKQUMV[NWZ^QZ][LM\MK\QWVM[XMKQITTaQN \PMQTTVM[[UIaJM\PMÅZ[\KI[MQV\PMKWUU]VQ\a,]ZQVOIVW]\JZMIS55:^IKcine should be offered to people in the outbreak setting who lack evidence of immunity. If
the outbreak affects preschool-aged children with community-wide transmission, a second
MMR dose should be considered for children ages 1 to 4 years who have received only 1
LW[MXZM^QW][Ta?PMVIKWUU]VQ\a_QLMW]\JZMISQV^WT^M[QVNIV\[aW]VOMZ\PIVaMIZ
with ongoing risk for exposure, MMR vaccine can be administered to infants 6 through
11 months of age. These decisions usually are made at the local level with input from the
health department and are based on the local epidemiology of the outbreak. People who
have not been immunized, including those who have been exempted from measles immunization for medical, religious, or other reasons, should be excluded from school, child
care, and health care settings until at least 21 days after the onset of rash in the last case of
measles. Extra doses of measles vaccine administered to previously immunized people are
not associated with an increased risk of reactions.
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Schools and Child Care Facilities. During measles outbreaks in child care facilities, schools,
and colleges and other institutions of higher education, all students, their siblings, and
XMZ[WVVMTJWZVQV!WZIN\MZ_PWKIVVW\XZW^QLMLWK]UMV\I\QWV\PI\\PMaZMKMQ^ML
LW[M[WN UMI[TM[KWV\IQVQVO^IKKQVMWVWZIN\MZ\PMQZÅZ[\JQZ\PLIaWZW\PMZM^QLMVKMWN 
measles immunity should be immunized. People receiving their second dose, as well as
]VQUU]VQbMLXMWXTMZMKMQ^QVO\PMQZÅZ[\LW[MI[XIZ\WN \PMW]\JZMISKWV\ZWTXZWOZIU
may be readmitted immediately to the school or child care facility.
Health Care Facilities. If an outbreak occurs in an area served by a hospital or within
a hospital, all employees and volunteers who cannot provide documentation that they
PI^MZMKMQ^MLLW[M[WN UMI[TM[^IKKQVM_Q\P\PMÅZ[\LW[MOQ^MVWVWZIN\MZ\PMQZÅZ[\
birthday, or laboratory evidence of immunity to measles should receive 2 doses of MMR
^IKKQVM*MKI][M[WUMPMIT\PKIZMXMZ[WVVMTJWZVJMNWZM!PI^MIKY]QZMLUMI[TM[QV
health care facilities, immunization with 2 doses of MMR vaccine is recommended for
health care personnel without serologic evidence of immunity in this age category during
outbreaks. Serologic testing is not recommended during an outbreak before immunization, because rapid immunization is required to halt disease transmission. Health care
personnel without evidence of immunity who have been exposed should be relieved of
LQZMK\XI\QMV\KWV\IK\NZWU\PMÅN\P\W\PM[\LIaIN\MZM`XW[]ZMZMOIZLTM[[WN _PM\PMZ
\PMaZMKMQ^ML^IKKQVMWZ1/IN\MZ\PMM`XW[]ZM0MIT\PKIZMXMZ[WVVMT_PWJMKWUMQTT
should be relieved of patient contact until 4 days after rash develops.

Meningococcal Infections
CLINICAL MANIFESTATIONS: Invasive infection usually results in meningitis (∼50% of

cases), bacteremia (∼ · WN KI[M[WZJW\P*IK\MZMUQKXVM]UWVQIQ[]VKWUUWV
(∼! WN KI[M[7V[M\KIVJMQV[QLQW][IVLVWV[XMKQÅKJ]\\aXQKITTaQ[IJZ]X\_Q\PNM^MZ
chills, malaise, myalgia, limb pain, prostration, and a rash that initially can be macular, maculopapular, petechial, or purpuric (meningococcemia). The maculopapular and petechial
rash is indistinguishable from the rash caused by some viral infections. Purpura also can
occur in severe sepsis caused by other bacterial pathogens. In fulminant cases, purpura, limb
ischemia, coagulopathy, pulmonary edema, shock (characterized by tachycardia, tachypnea,
oliguria, and poor peripheral perfusion, with confusion and hypotension), coma, and death
can ensue within hours despite appropriate therapy. Signs and symptoms of meningococcal meningitis are indistinguishable from those associated with acute meningitis caused by
other meningeal pathogens (eg, Streptococcus pneumoniae). In severe and fatal cases of meningococcal meningitis, raised intracranial pressure is a predominant presenting feature. The
overall case-fatality rate for meningococcal disease is 10% to 15% and is somewhat higher
in adolescents. Death is more common in those with coma, hypotension, leukopenia, and
thrombocytopenia and among those who do not have meningitis. Less common manifestations of meningococcal infection include conjunctivitis, septic arthritis, and chronic meningococcemia. Rarely, occult bacteremia may be seen. Invasive infections can be complicated
by arthritis, myocarditis, pericarditis, and endophthalmitis. A self-limiting postinfectious
QVÆIUUI\WZa[aVLZWUMWKK]Z[QVNM_MZ\PIV WN KI[M[WZUWZMLIa[IN\MZWV[M\WN 
meningococcal infection and most commonly presents as fever and arthritis or vasculitis.
Iritis, scleritis, conjunctivitis, pericarditis, and polyserositis are less common manifestations
WN XW[\QVNMK\QW][QVÆIUUI\WZa[aVLZWUM
;MY]MTIMI[[WKQI\ML_Q\PUMVQVOWKWKKITLQ[MI[MWKK]ZQV \W! WN []Z^Qvors and include hearing loss, neurologic disability, digit or limb amputations, and skin
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