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2024 Red Booledication for
Sarah S. Long, MD, FAAP

In 1750 and living in Philadelphia, Benjamin Franklin is reported to have said: “Tell me

and | forget. Teach me and | remember. Involve me and | learn.” These words likely reso-
nate with each of us. As we think back across our careers, we marvel at our good fortune

to have touched lives with gifted educators who inspired us by doing exactly this — teach-
ing, involving, motivating us to realize our full potentials. For so many of us in pediatrics

and pediatric infectious diseases, the name that is synonymous with gifted teacher is
IVW\PMZ 8PQTILMTXPQIV,I WUIV _PW PI[ JTIbML I XI\P |
our minds and our hearts. In recognition of her lifetime of commitment to children and

those of us who take care of them, the 2R2d Boa& dedicated to Dr. Sarah Long.

Dr. Long’s infectious energy and high expectations are best understood through the
lens of her origin. Born in Alaska 15 years before statehood, she has had a frontier spirit
throughout all the journeys of her life. When Alaska became a state in 1959, she moved
_Q\P PMZ NIUQTa \W ?2I[PQVO\WV ,+ WRMZMW BMZSNWPKZ|
US Senator. From there, she moved to Pennsylvania and attended St. Francis College
QV \PM ! [ IJMNWZM MV\MZQVO 2MzMZ[WV 5MLQKIT +WTT
College) as one of only 10 women in a class of almost 200, graduating in 1970. She
stayed in Philadelphia for her pediatric residency training at St. Christopher’s Hospital
for Children. Always inquisitive, she spent her summers in medical school working at the
National Institutes of Health, with a subsequent research fellowship as an NIH trainee
I\ <MUXTM =VQ~MZ[Q\a ;PM JMOIV PMZ AZ[W NVKMNMKaQW[Q
Diseases at St. Christopher’s Hospital for Children, Temple University School of
Medicine, and Drexel University College of Medicine in Philadelphia, a position that she
held for the next 44 years.

Dr. Long’s recognition for her gifts as an educator are innumerable. She received out
standing teaching awards across every decade beginning in 1977, including the Infectious
Diseases Society of America National Clinical Teacher Award in 2012. She was selected
by the National Institutes of Health Medical Research Scholars Program to give the
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[ZMI\ <MIKPMZY[ 4MK\]ZM )VL IKZW[[ \PM LMKILM[ [P
memorial, and honorary society lectureships and visiting professorships across the globe,
in addition to an average of more than 30 annual lectures nationally and internationally
for more than 3 decades. She continues to serve in the IDWeek Clinical Educator Mentor
Coaching Program.

In service to the American Academy of Pediatrics (AAP), Dr. Long served on the
Committee on Infectious Diseases (COID, or et Bodkommittee) from 2002 through
2008. She was Associate Editor of the 2006, 2009, 2012, 2015, and 2018 editions of the
Red BooRcross those 20 years, she established the doctrine (known by COID members
and liaisons as the “Long Doctrine”) by which all current and future iterations of the
Red Boalke anchored, namely that tiRed Boakpresents settled science upon which
sound clinical decision making can be based. She received the AAP Section on Infectious
Diseases Lifetime Contribution to Infectious Diseases Award in 2009, a full decade before
she closed out her chapter of service to the Academy.

Dr. Long also served the American Board of Pediatrics (ABP) across the 1990s and
into the 2000s, as a member of the ABP Board of Directors, as Secretary-Treasurer, and
ultimately as Board Chair. She was the inaugural Chair of the ABP Subspecialty Board
of Infectious Diseases when pediatric infectious diseases was designated a subspecialty
WNXMLQI\ZQK[ _PMZM [PM TQ\MZITTa _ZW\M \PM AZ[\ XML
M IUQVI\QWYV PMZ *WIZL +MZ\QAKI\M Q[P MXM 2 WOQ@Z@\MM h
more, she received the ABP Board of Directors Proclamation of Distinguished Service in
2015.

Dr. Long also provided key leadership to the Pediatric Infectious Diseases Society
(PIDS) and the Infectious Diseases Society of America (IDSA), serving on PIDS Council
(now called the PIDS Board of Directors) from 1989 through 1993 and as PIDS President
from 1999 through 2001. She Co-Chaired thé"48AAC/46 " IDSA joint meeting
with incredible dexterity and has served as Director of the IDSA Foundation Board of
Directors since 2019. She received the PIDS Distinguished Service Award in 2003 and
the PIDS Distinguished Physician Award in 2016.

1v\PM UQL !I'[ ,Z2 4WVO LMAMTWXML \Phhcigda@d/ I T \M
Practice of Pediatric Infectious, itsealesreating it from scratch. Before stepping down
in 2023, she served as the Chief Editor for each of its 6 editions published to date (1997,

VL IVL "MZa IXXZWXZQI\MTa \PM
cially be known akong’s Principles and Practice of Pediatric InfectfodnécDiscabes
we've all been calling it from the beginning!). She has served as Associate Editor of The
Journal of Pediasiose 1996 and has published over 320 peer-reviewed publications and
close to 200 book chapters. Since 2020, Dr. Long has been a member of the Centers for
Disease Control and Prevention (CDC) Advisory Committee on Immunization Practices
(ACIP), on which she adroitly helped guide COVID-19 vaccine recommendations across
the course of the worst pandemic the world has seen in over a century, in addition to
KPIQZQVO \PM 5I\MZVIT +PQTL :;> ?WZS /ZW]X I[ Q\ LM "M
WNPM AZ[\ TQKMV[ML :;> "IKKQVM]

Even with all of these accomplishments and more not listed, Dr. Long’s most mean-
ingful contributions are really at the one-on-one level. Since 2013, she has served on the
Program Committee for the Infectious Diseases in Children Symposium held in New
York City each November. Even among the tremendously talented speakers featured at
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that meeting each year, Dr. Long’s lectures are head and shoulders above the rest. It is
common to see her surrounded by literally scores of meeting attendees who are general
pediatricians and nurse practitioners from around the country, hanging on each clinical
insight or teaching point that she provides. Watching these interactions and others at large
meetings across the country, | cannot help but think back to Mr. Franklin’s words. Sarah
teaches them, and they remember. Sarah involves them, and they learn.

AZIPY AZ[I\ NMTTW_ _I[ 51Z01ZM\ 5MO + _RQVRMRZV 5,
to be a tremendous pediatric infectious diseases physician, educator, and AAP Board of
Directors member. In 2019, Sarah received the Margaret C. Fisher Eternal Spirit of St.
+PZQ[\WXPMZ%[ )_1ZL NZWU AP KIQRPWXN NI Z MWONW [ X Q\IT NV
taking her contributions full circle. She started at St. Christopher’s, she reached out and
changed the world, and her hometown family said thank you. Dr. Long, we join in that
chorus. Thank you for teaching and involving us all.

PREVIOUS RED BOOK DEDICATION RECIPIENTS:
2021 Louis Z. Cooper, MD, FAAP
2018 Larry K. Pickering, MD, FAAP, and Carol J. Baker, MD, FAAP
2015 Stanley Plotkin, MD, FAAP
2012 Samuel L. Katz, MD, FAAP
2009 Ralph Feigin, MD, FAAP
2006 Caroline Breese Hall, MD, FAAP
/IMWZOM[ 8M\MZ 5, .))8

2000 Edgar O. Ledbetter, MD, FAAP

I /MWZOM[ 8M\MZ 5, .))8
1988 Jean D. Lockhart, MD, FAAP
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Preface

The Red Boakgw in its 38 edition, has been a unique and valuable source of informa-
tion on infectious diseases and immunizations for pediatric practitioners since 1938. With
the practice of pediatrics and pediatric infectious diseases changing rapidly and the lim
ited time available to the practitioner, tRed Bookmains an essential resource to quickly
obtain current, accurate, and easily accessible information about vaccines and vaccine
recommendations, emerging infectious diseases, diagnostic modalities, and treatment
recommendations. The Committee on Infectious Diseases of the American Academy of
Pediatrics (AAP), the editors of fRed Booand the 50(Red Bodaontributors are dedli
cated to providing the most current and accurate information available in the concise,
practical format for which thRed Boag known.

As with the 2021 edition, the print version of tked Boakill be provided to every
))8 UMUJIMZ I WMQWNMUIMZ JMVMA\ <PQ[ KWUUQ\UMV\
strong interest in its members’ needs. In addition, AAP members also will continue to
have access to Red Bmokent onRed Book Online (www.aapredbook.org). AAP policy
statements, clinical reports, and technical reports as well as recommendations endorsed
by the AAP are posted dRed Book Online as they become available during the 3 years
betweerRed BookI LQ\QW V[ IVL WVTQVM KPIX\MZ[ 1ZM UWLQAMI
changes. The Outbreaks section of Red Golike is a valuable resource that concisely
[JUUIZQbM[ K]ZZMV\ QVNMK\QW][ LQ[MI[M W]\JZMIS[ \PI\ |
\PI\ PI"M JMMV QLMV\QAML QV UJT\QXTM =; [\I\M[# W\PM?Z
occasionally as situations warraRéed Boalsers also are encouraged to sign up for
e-mail alerts omvww.aapredbook.org to receive new information and policy updates
between editions. In the 20Rled BopWwe introduced the Systems-Based Treatment
Table, available in both the print edition aftbd BodBnline. The Systems-Based
Treatment Table has quickly become a valuable and highly used resource ameng pedi
atric practitioners. With this edition, we have expanded and updated the table to include
more conditions and the latest information on optimal treatments and durations for spe-
KQAK KWVLQ\QWV[ IVL \PM \IJTM PI[ URVMA Y WKW BK JNL NIW ZRVM
1 for ease of reference. Another important resource is the visual library of Red Book Online,
which is continually updated and expanded to include more images of infectious diseases,
M ITUXTMTWNOK ZILQWTWOQK IVL W\PMZ AVLQVO{ IVL ZM
ogy of infectious diseases.

The Committee on Infectious Diseases relies on information and advice from many
experts, as evidenced by the lengthy list of contributors to ReWBaslpecially are
indebted to the many contributors from other AAP Committees, Sections, and Councils;
the American Academy of Family Physicians; the American College of Obstetricians
IVL /aVMKWTWOQI[\[# \PM JUMZQKIV <PWZIKQK ;WKQM\a#
the Centers for Disease Control and Prevention; the US Food and Drug Administration;
\PM 61\QWVIT 1U/NNQ\RM\PWNG6I\QWVIT >IKKQVM 8ZWOZIU 7
Infectious Diseases Society; la Sociedad Latinoamericana de Infectologia Pediatrica; the
World Health Organization; and many other organizations and individuals who have
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made this edition possible. In addition, suggestions made by individual AAP members
\W QUXZWAM \PM XQANNWMXUIN@QWW WN [XMKQAK Q[[IM[ IVL )
been incorporated whenever possible.

Most important to the success of this edition is the dedication and work of the edi
tors, whose commitment to excellence is unparalleled. This new edition was made pos-
sible under the able leadership of David W. Kimberlin, MD, Editor, along with Associate
-LQ\WZ[ :Q\] *IVMZRMM 5, 8P, -TQbIJM\P , *I1ZVM\\ 5,
Mark H. Sawyer, MD. We also are indebted to Tina Tan, MD, for her work on the Red
BoolAtlas of Pediatric Infectious CaseaRes Baok Quick Diagnosis Deck, and to Kristina
*ZalV\ 5, NWZ PMZ M Ret\Bo@hhhe MiEeVEIZo ¢xidhd heartfelt thanks
to Henry H. Bernstein, DO, MHCM, for his many years of service as Editor of Red Book
Online .QVITTa _M _W]JTL TQSM \W M'\MVL W]Z \PIVS[ \W U
ute to the production of thRed Book; XMKQAKITTa _M _W]TL TQSM \W \F
MPH, for her many years of service as Senior Manager of Infectious Diseases Policy and
8ZWOZIU[# /IQTTQIV /QJJ] 580 _PW VW_ [MZ"M[ QV \PI\ Z
WNPM LZIN\ KPIX\MZ[ AW_QVO \PZW]JOP | "MZa KWUXTM"
Shaw, for her extraordinary copyediting skills.

As noted in previous editions of tRed Bookpme omissions and errors are inevi-
table in a book of this type. We ask that AAP members continue to assist the committee
IK\Q*MTa Ja [JOOM[\QVO [XMKQAK NIA[2W MUKW \R KM
\MM UMUJMZ[PQX IVL MLQ\W Z QRetl Badidll EntaXcel yo&r Ipracick!
IVL JMVMA\ \PM KPQTLZMV aW] [MZ"*M

Sean T. O’Leary, MD, MPH, FAAP
Chairperson, Committee on Infectious Diseases
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Introduction

The Committee on Infectious Diseases (COID) of the American Academy of Pediatrics
(AAP) is responsible for developing and revising guidance from the AAP for manage
ment and control of infectious diseases in infants, children, and adolescents. Every 3
years, the COID issues the Red Book: Report of the Committee on Infectious Diseases, wh
contains a composite summary of current recommendations representing the policy of
the AAP on various aspects of infectious diseases, including updated vaccine recommen-
dations for the most recent US Food and Drug Administration (FDA)-licensed vaccines
for infants, children, and adolescents. These recommendations represent a consensus
of opinions based on consideration of the best available evidence by members of the
COID, in conjunction with liaison representatives from the Centers for Disease Control
and Prevention (CDC), the FDA, the National Institutes of Health (NIH), the National
SIKK@ZW O ZIU 7NAKM. QPMSIMLQI\ZQK ME®RIW\ & P\W KII K Q K
Society, the Pediatric Infectious Diseases Society, the American Academy of Family
8Pa[QKQIMJMYRQK IV YWRINMMOMIKQIV[ IVL /aVMKWTWOQI\[
tants, and scores of collaborators. This edition of the Red Book is based on information
available as of February 2024.

To aid physicians and other health care professionals in assimilating current
changes in recommendations in the Red Book, a listing of major changes between the
2021 and 2024 editions has been compiled (see Summary of Major Changes, p xxxvii).
However, this list only begins to cover the many in-depth changes that have occurred
in each chapter and section. Throughout the Red Book, internet addresses enable rapid
IKKM[[ \W VM_ QVNWRWITQOWVQ¥TDQWIMOWY LI\M 1V ILLQ\
chapters within the Red Book may be updated prior to the publication of the next edi-
tion to incorporate new information from AAP policy statements and clinical reports,
publications in the CDC Morbidity and Mortality Weekly Report (MMWR), society guide
lines (eg, from the Infectious Diseases Society of America or the American Thoracic
Society), management recommendations from the World Health Organization, and
similar authoritative guidance documents from organizations of similar stature. When
updates to existing Red Book chapters are made, the new material is posted on Red Book
Online with clear delineation of how the chapter has been updated with the new infor
mation. This and other Red Baukine content can be accessed at www.publications.
aap.org/redbook.

The Red Bodkyour personal access to literally hundreds of pediatric infectious
disease consultant, on your bookshelf and ready for you 24 hours a day, 7 days a week.
)ZO]1JTa Q\ Q[ UWI[\ ~IT]IJTM QV \PW[M KQZKJU[\IVKM[ QV
domized controlled trials are lacking. It is in those situations that guidance from experts
QV \PM AMTL Q[ UW[\ KZQ\QKIT IVL \PRMHZIKYBNT MQMWZIT
expertise to bring to bear on such recommendations. This is all the more important as
we move into the post-pandemic era, in which the rapid retrieval of accurate and reliable
QVNWZUINQWYV Q[ KZXVOQXNMV\WIYE M PV Z el ENEINY WAN K\ QK
major emphasis of the 20Red Boadk to provide more guidance in the format of tables,
AO1ZM[ IVL ITOWZQ\PU[ \W ITTW_ NWZ J][a KTQVQKQIV[
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\W Y]QKSTa AVL UIVIOMUMV\ ZMKW U UM ¥ WM VOQZ\QW[] \W\ZZY U W R
Boolcontent.

7VMQOVQRKIVEW\KNM]IT QK I\\PWYV Red Book is our apprecia-
tion that “Words Matter,” to use the phrase embraced by the ARRoughout the
2024 edition of the Red Book, we have sought to use inclusive, anti-biased language con-
textualized to the unique moment in history in which we practice medicine. For some
chapters, however, the terms “male” and “female” are used for clarity of recommenda-
tions; when so utilized, a footnote has been added at the beginning of the chapter to
indicate that these terms refer to the sex assigned at birth. Likewise, the word chest
feeding may be used by nonbinary, transgender, and other parents to identify how they
feed their infants. It may refer to human milk or human milk substitute feeding, from a
XMZ[WV _PW TIK\I\M[WWZQ{WYZ W MKIVLIMMAXQNDIWIV KPM[\N
and breastfeeding are not always synonymous, and the words are not interchangeable.
8]JTQ[PML TAMM@V\QZMNVY JZMI[\NPWM LQ® B U KWW\ NW Z
chestfeeding, so throughout the 2024 edition, the words breastfeeding and human milk
are used.

Preparation of the Red Book Q[ | \MIU MZWZM\QMWNRRIMWMZU ?2Q\PQV
weeks following the publication of each Red Book edition, all Red Book chapters are sent
for updates to primary reviewers who are leading national and international experts in
\PMQZ [XMKQAK |ZNRefl BovkZonePthrd of primary reviewers were new to
this process, ensuring that the most up-to-date information has been included in this
new edition. Following review by the primary reviewer, each chapter is returned to the
assigned Associate Editor for incorporation of the reviewer’s edits. The chapter then
is disseminated to content experts at the CDC, NIH, and FDA and to members of all
))8 ;MK\QWV[ +WUUQ\\MNM[WIVQMMEMW QT [ [XMKQAK KPIX
additional edits as needed, after which it again is returned to the assigned Associate
Editor for harmonization and incorporation of edits as appropriate. Two designated
+71, ZMAQM_MZ[ \PIMAW KTWZNCTROBUR XM N Z QIVEMAYZV ML \W \F
I[[QOVML )[{MWHKYIZMWZ QWK VTNOWMILWNLQ\QWVIT UWLQAI
requiring consideration by the full committee then are debated at the COID “Marathon
5MM\QVO APRMIZMME[VITQbML +WXaML@OWZX OVla; MWW Z
Medical Copy Editor, Jennifer Shaw, follows, and the book then is reviewed by the Red
Bookeviewers appointed by the AAP Board of Directors. In all, over 1000 hands have
touched the 2024 Red Book prior to its publication! That so many contributors dedicate
so much time and expertise to this product is a testament to the role the Red Book plays in
the care of children.

<PZW]ORNMARQJIMZL\QMKXZMKM LIMARVIMX ZWNM] K\ QRRed W N
Book, the COID endeavors to provide current, relevant, evidence-based recommenda-
tions for the prevention and management of infectious diseases in infants, children, and
ILWTM[KMV\[ ;MMUQ V[XTaMMWAIYA KMYZ KT WD WU QIR W NT

practice, ongoing innovative technology, continuous new information, and inevitable

1 JUMZQKIV )KIBMUQIWKK[ ?WZL[ 51\\MZ" ))8 /]QLIVKM WV 1VKT][Q"M )\
2021. Available atvww.aap.org/en/about-the-aap/american-academy-of-pediatrics-equity-and-
QVKT]I[QWYV MzWZ\[ _WZL[ UI\\MZ [IX O]J]QLIVKM WV QVKT][Q "M IV\Q JQI[I
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LQzMZMWKMIWONWY TUWVOIM ZXM[ZML TTZIQWIO PRE#IL ]K\QW V
Book 1V [MMDW] W\PMZ KWUUQ\WMMI[ IVL M"XMZ\[ Ula LQzM
of data and resulting recommendations, and occasionally no single recommendation
can be made because several options for management are equally acceptable. In such
KQZKJU[NIVEMWO)IBWNKW ZXW ZKPRIXWZ\PFKMNS VW _ITIANDMI VO M |
acceptable management options by use of the phrases “most experts recommend...” and
LIWUN XMZ\[ ZMKWUUMVL  © *\W\TPQ X PZZM KW\ UQUWML\BLBIMAPAN V |
XPZI[@OVQAMD ZNWZWNLV\| X XWNEVOMPMW Z\[ 1VM~AQ\IJTa QV
practice, questions arise that cannot be answered easily on the basis of currently avail-
able data. When this happens, the COID still provides guidance and information that,
coupled with clinical judgment, will facilitate well-reasoned, clinically relevant decisions.
Through this process of lifelong learning, the committee seeks to provide a practical
guide for physicians and other health care professionals in their care of infants, children,
and adolescents.

Information on use of antimicrobial agents is included in the package inserts
(product labels) prepared by manufacturers, including contraindications and adverse
events. The Red Book does not attempt to provide this information comprehensively,
because it is available readily in package inserts. As in previous editions of the Red Book,
recommended dosage schedules for antimicrobial agents are provided (see Section 4,
JVIQUQKZWJIQIT )OMV\[ IVL :MTI\ML <PMZAVXRMIVINUKa LQ:
\]ZMZ I[ XZWAZLKEI@QMMEZM )VIQUQKZWJIQIT IOMV\[ ZMKW
infections in the Red Book may or may not have an FDA indication for treatment of that
infection. Physicians also can reference additional information in the package inserts of
NKKQVM[ TQKMY[MRQKP\PMW Ula LQzMZ NZWU +71, IVL -
dations for use) and of immune globulins, as well as recommendations of other com-
mittees (see Sources of Information About Vaccines and Immunization, p 21), many of
which are included in the Red Book.

This book could not have been prepared without the dedicated professional compe-
\MVKMW]WMZW][ XMWXTM <PM ))8 [\lz PI[] IJMMV W]\[\IVLQV
and contributions, particularly Jennifer Shaw, Senior Medical Copy Editor; Linda Rutt,
,QM"QIQWYV +WWZLQVIV\WZ# 2MVVQNMZ .ZIV\b IVL /IQTTQIV
the administrative directors for the COID and coordinated preparation oRéx Book;
Theresa Wiener, Manager of Publishing and Production Services; and all of the directors
IVL [\Iz\PM ))8 X]JIJTQ[PQVO IVL UIZSM\QV RedBogdk|[ PW U
uct line possible.

Lakshmi Panagiotakopoulos, MD, of the CDC, and Karen M. Farizo, MD, of the
.,) LMAWAML \QUM IVL MzWZ\ QV XZWAQLQVO [QOVQAKIV)
Patricia Flanagan, MD, Yasuko Fukuda, MD, and Warren Seigel, MD, served as Red Book
reviewers appointed by the AAP Board of Directors, spending scores of hours reviewing
\PM AVIT KPIX\MZ[ NWZ KWV[Q[\MVKa IVL IKK]ZIKa 1 IU N
-LQ\WZ[ :Q\] *IVMZRMM 5, 8P, -TQbIJM\P , *IZVM\\ 5,
Mark H. Sawyer, MD, for their expertise, tireless work, good humor, and immense contri-
butions in their editorial and committee work. Members of the COID contributed eount
less hours and deserve appropriate recognition for their patience, dedication, revisions,
and reviews. The COID appreciates the guidance and dedication of Sean O’Leary, MD,
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+71, +PIQZXMZ[WV _PW[M SVW_TMLOM LMLQKI\QWV QV
in the quality and productivity of the committee’s work. There are many additional con-
tributors whose professional work and commitment have been essential in the committee’s
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