Scopus preview - Scopus - Pediatric Investigation

1 of2

Source details

https://www.scopus.com/sourceid/21101033881

. . . . CiteScore 2022
Pediatric Investigation 29 ©
Open Access @ ’
Scopus coverage years: from 2017 to Present
Publisher: Wiley-Blackwell SJR 2022 o
ISSN: 2096-3726 E-ISSN: 2574-2272 0.408
Subject area: (Medicine: Pediatrics, Perinatology and Child Health)
Source type: Journal SNIP 2022 ®
0.625
View all documents » Set document alert [ Save to source list Source Homepage
CiteScore  CiteScore rank & trend ~ Scopus content coverage
X

i Improved CiteScore methodology
CiteScore 2022 counts the citations received in 2019-2022 to articles, reviews, conference papers, book chapters and data

papers published in 2019-2022, and divides this by the number of publications published in 2019-2022. Learn more >

CiteScore 545 v CiteScoreTracker 2023 ®

2 2 380 Citations 2019 - 2022 2 7 352 Citations to date
*“ " 172 Documents 2019 - 2022 */ 132 Documents to date

Calculated on 05 May, 2023 Last updated on 07 June, 2023 « Updated monthly

CiteScore rank 2022 ®

Category Rank Percentile
Medicine
- Pediatrics, #156/306 49th
Perinatology and
Child Health

View CiteScore methodology >  CiteScore FAQ >  Add CiteScore to your site ¢

28/06/2023, 19:03


https://www.scopus.com/sourceid/21101033881#citlink
https://www.scopus.com/sourceid/21101033881#doclink
https://www.scopus.com/source/citedby.uri?sourceId=21101033881&docType=ar,re,cp,dp,ch&citedYear=2023,2022,2021,2020&years=2023,2022,2021,2020&pubstageExclusions=aip
https://www.scopus.com/source/search/docType.uri?sourceId=21101033881&years=2023,2022,2021,2020&docType=ar,re,cp,dp,ch&pubstageExclusions=aip
https://www.scopus.com/redirect/linking.uri?targetURL=http%3a%2f%2fonlinelibrary.wiley.com%2fjournal%2f25742272&locationID=8&categoryID=8&eid=&issn=20963726&linkType=JournalHomePage&year=&dig=5a4f604781c9be2055770d55f3e63a25
https://www.scopus.com/redirect/linking.uri?targetURL=http%3a%2f%2fonlinelibrary.wiley.com%2fjournal%2f25742272&locationID=8&categoryID=8&eid=&issn=20963726&linkType=JournalHomePage&year=&dig=5a4f604781c9be2055770d55f3e63a25
https://www.scopus.com/redirect/linking.uri?targetURL=http%3a%2f%2fonlinelibrary.wiley.com%2fjournal%2f25742272&locationID=8&categoryID=8&eid=&issn=20963726&linkType=JournalHomePage&year=&dig=5a4f604781c9be2055770d55f3e63a25
https://www.scopus.com/sourceid/21101033881#rp
https://www.scopus.com/sourceid/21101033881#rp
https://www.scopus.com/sourceid/21101033881#csrt
https://www.scopus.com/sourceid/21101033881#csrt
https://www.scopus.com/sourceid/21101033881#cc
https://www.scopus.com/sourceid/21101033881#cc
https://www.scopus.com/standard/help.uri?topic=14880
https://www.scopus.com/standard/help.uri?topic=14880
https://www.scopus.com/standard/help.uri?topic=14880
https://www.scopus.com/standard/help.uri?topic=14880
https://www.scopus.com/standard/help.uri?topic=14880
https://www.scopus.com/standard/help.uri?topic=14880
https://www.scopus.com/standard/help.uri?topic=14880
https://www.scopus.com/sourceid/21101033881#citlink
https://www.scopus.com/sourceid/21101033881#citlink
https://www.scopus.com/sourceid/21101033881#citlink
https://www.scopus.com/sourceid/21101033881#citlink
https://www.scopus.com/sourceid/21101033881#citlink
https://www.scopus.com/sourceid/21101033881#doclink
https://www.scopus.com/sourceid/21101033881#doclink
https://www.scopus.com/sourceid/21101033881#doclink
https://www.scopus.com/sourceid/21101033881#doclink
https://www.scopus.com/sourceid/21101033881#doclink
https://www.scopus.com/source/citedby.uri?sourceId=21101033881&docType=ar,re,cp,dp,ch&citedYear=2023,2022,2021,2020&years=2023,2022,2021,2020&pubstageExclusions=aip
https://www.scopus.com/source/citedby.uri?sourceId=21101033881&docType=ar,re,cp,dp,ch&citedYear=2023,2022,2021,2020&years=2023,2022,2021,2020&pubstageExclusions=aip
https://www.scopus.com/source/search/docType.uri?sourceId=21101033881&years=2023,2022,2021,2020&docType=ar,re,cp,dp,ch&pubstageExclusions=aip
https://www.scopus.com/source/search/docType.uri?sourceId=21101033881&years=2023,2022,2021,2020&docType=ar,re,cp,dp,ch&pubstageExclusions=aip
https://www.scopus.com/sourceid/21101033881#RP
https://www.scopus.com/standard/help.uri?topic=14880
https://www.scopus.com/sourceid/21101033881#csWidget
https://www.scopus.com/sourceid/21101033881#RP
https://www.scopus.com/sourceid/21101033881#RP
https://www.scopus.com/sourceid/21101033881#RP
https://www.scopus.com/sourceid/21101033881#RP
https://www.scopus.com/sourceid/21101033881#RP
https://www.scopus.com/sourceid/21101033881#RP
https://www.scopus.com/standard/help.uri?topic=14880
https://www.scopus.com/standard/help.uri?topic=14880
https://www.scopus.com/standard/help.uri?topic=14880
https://www.scopus.com/standard/help.uri?topic=14880
https://www.scopus.com/standard/help.uri?topic=14880
https://www.scopus.com/standard/help.uri?topic=14880
https://www.scopus.com/sourceid/21101033881#csWidget
https://www.scopus.com/sourceid/21101033881#csWidget
https://www.scopus.com/sourceid/21101033881#csWidget
https://www.scopus.com/sourceid/21101033881#csWidget
https://www.scopus.com/sourceid/21101033881#csWidget
https://www.scopus.com/sourceid/21101033881#csWidget
https://www.scopus.com/home.uri?zone=header&origin=sourceinfo
https://www.scopus.com/home.uri?zone=header&origin=sourceinfo
https://www.scopus.com/home.uri?zone=header&origin=sourceinfo
https://www.scopus.com/home.uri?zone=header&origin=sourceinfo
https://www.scopus.com/home.uri?zone=header&origin=sourceinfo
https://www.scopus.com/home.uri?zone=header&origin=sourceinfo
https://www.scopus.com/home.uri?zone=header&origin=sourceinfo
https://www.scopus.com/home.uri?zone=header&origin=sourceinfo
https://www.scopus.com/home.uri?zone=header&origin=sourceinfo
https://www.scopus.com/home.uri?zone=header&origin=sourceinfo
https://www.scopus.com/home.uri?zone=header&origin=sourceinfo
https://www.scopus.com/home.uri?zone=header&origin=sourceinfo
https://www.scopus.com/home.uri?zone=header&origin=sourceinfo
https://www.scopus.com/home.uri?zone=header&origin=sourceinfo
https://www.scopus.com/home.uri?zone=header&origin=sourceinfo
https://www.scopus.com/home.uri?zone=header&origin=sourceinfo
https://www.scopus.com/home.uri?zone=header&origin=sourceinfo
https://www.scopus.com/home.uri?zone=header&origin=sourceinfo
https://www.scopus.com/home.uri?zone=header&origin=sourceinfo
https://www.scopus.com/home.uri?zone=header&origin=sourceinfo
https://www.scopus.com/home.uri?zone=header&origin=sourceinfo
https://www.scopus.com/home.uri?zone=header&origin=sourceinfo
https://www.scopus.com/freelookup/form/author.uri?zone=TopNavBar&origin=NO%20ORIGIN%20DEFINED
https://www.scopus.com/freelookup/form/author.uri?zone=TopNavBar&origin=NO%20ORIGIN%20DEFINED
https://www.scopus.com/freelookup/form/author.uri?zone=TopNavBar&origin=NO%20ORIGIN%20DEFINED
https://www.scopus.com/freelookup/form/author.uri?zone=TopNavBar&origin=NO%20ORIGIN%20DEFINED

Scopus preview - Scopus - Pediatric Investigation

2 of 2

About Scopus

What is Scopus
Content coverage
Scopus blog
Scopus API

Privacy matters
Language

AARERZRTT S
BEERPIRS
BRZRDPIURE

MpocmoTp BEpCUM Ha PyCCKOM 5A3bIke

Customer Service

Help
Tutorials

Contact us

https://www.scopus.com/sourceid/21101033881

ELSEVIER

Terms and conditions /1 Privacy policy /1

Copyright © Elsevier B.V 7. All rights reserved. Scopus® is a registered trademark of Elsevier B.V.

We use cookies to help provide and enhance our service and tailor content. By continuing, you agree to the use of cookies 71.

28/06/2023, 19:03


https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/locate/termsandconditions?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/locate/termsandconditions?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/locate/termsandconditions?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/locate/termsandconditions?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/locate/termsandconditions?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/locate/termsandconditions?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/locate/termsandconditions?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/locate/privacypolicy?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/locate/privacypolicy?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/locate/privacypolicy?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/locate/privacypolicy?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/locate/privacypolicy?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/locate/privacypolicy?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.scopus.com/cookies/policy.uri
https://www.scopus.com/cookies/policy.uri
https://www.scopus.com/cookies/policy.uri
https://www.scopus.com/cookies/policy.uri
https://www.scopus.com/cookies/policy.uri
https://www.scopus.com/cookies/policy.uri
http://www.relx.com/
http://www.relx.com/
http://www.relx.com/
http://www.relx.com/
https://www.elsevier.com/online-tools/scopus?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/online-tools/scopus?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/online-tools/scopus?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/online-tools/scopus/content-overview/?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/online-tools/scopus/content-overview/?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/online-tools/scopus/content-overview/?dgcid=RN_AGCM_Sourced_300005030
https://blog.scopus.com/
https://blog.scopus.com/
https://blog.scopus.com/
https://dev.elsevier.com/
https://dev.elsevier.com/
https://dev.elsevier.com/
https://www.elsevier.com/about/our-business/policies/privacy-principles?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/about/our-business/policies/privacy-principles?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/about/our-business/policies/privacy-principles?dgcid=RN_AGCM_Sourced_300005030
https://www.scopus.com/personalization/switch/Japanese.uri?origin=sourceinfo&zone=footer&locale=ja_JP
https://www.scopus.com/personalization/switch/Japanese.uri?origin=sourceinfo&zone=footer&locale=ja_JP
https://www.scopus.com/personalization/switch/Japanese.uri?origin=sourceinfo&zone=footer&locale=ja_JP
https://www.scopus.com/personalization/switch/Chinese.uri?origin=sourceinfo&zone=footer&locale=zh_CN
https://www.scopus.com/personalization/switch/Chinese.uri?origin=sourceinfo&zone=footer&locale=zh_CN
https://www.scopus.com/personalization/switch/Chinese.uri?origin=sourceinfo&zone=footer&locale=zh_CN
https://www.scopus.com/personalization/switch/Chinese.uri?origin=sourceinfo&zone=footer&locale=zh_TW
https://www.scopus.com/personalization/switch/Chinese.uri?origin=sourceinfo&zone=footer&locale=zh_TW
https://www.scopus.com/personalization/switch/Chinese.uri?origin=sourceinfo&zone=footer&locale=zh_TW
https://www.scopus.com/personalization/switch/Russian.uri?origin=sourceinfo&zone=footer&locale=ru_RU
https://www.scopus.com/personalization/switch/Russian.uri?origin=sourceinfo&zone=footer&locale=ru_RU
https://www.scopus.com/personalization/switch/Russian.uri?origin=sourceinfo&zone=footer&locale=ru_RU
https://www.scopus.com/standard/contactUs.uri?pageOrigin=footer
https://www.scopus.com/standard/contactUs.uri?pageOrigin=footer
https://www.scopus.com/standard/contactUs.uri?pageOrigin=footer
https://service.elsevier.com/app/answers/detail/a_id/14799/supporthub/scopus/
https://service.elsevier.com/app/answers/detail/a_id/14799/supporthub/scopus/
https://service.elsevier.com/app/answers/detail/a_id/14799/supporthub/scopus/
https://service.elsevier.com/app/overview/scopus/
https://service.elsevier.com/app/overview/scopus/
https://service.elsevier.com/app/overview/scopus/

Pediatr Investig Volume 3(3); 2019 Sep - PMC https://www.ncbi.nlm.nih.gov/pmc/issues/360630/

@ Pediatric Investigation

Open Access

Volume 3(3); 2019 Sep

Communications

A current render of pediatric otolaryngology in the United States

Diego Preciado

Pediatr Investig. 2019 Sep; 3(3): 133-136. Published online 2019 Sep 26. doi: 10.1002/ped4.12139
PMCID: PMC7331395

Article PubReader PDF-360K (Cite

Pediatric otolaryngology-head and neck surgery in China: Present situation and future prospects
Xin Ni, Jie Zhang

Pediatr Investig. 2019 Sep; 3(3): 137-140. Published online 2019 Sep 26. doi: 10.1002/ped4.12140

PMCID: PM(C7331382

Article PubReader PDF-292K Cite

Original Articles

Tracheostomy manipulations: Impact on tracheostomy safety

Alexandra G Espinel, Kelly Scriven, Rahul K Shah

Pediatr Investig. 2019 Sep; 3(3): 141-145. Published online 2019 Sep 26. doi: 10.1002 /ped4.12141
PMCID: PM(C7331310

Article PubReader PDF-318K C(Cite

Salicylate increased ascorbic acid levels and neuronal activity in the rat auditory cortex
Qingchuan Duan, Furong Ma, Jie Zhang

Pediatr Investig. 2019 Sep; 3(3): 146-152. Published online 2019 Sep 26. doi: 10.1002 /ped4.12143
PMCID: PM(C7331419

Article PubReader PDF-2.6M C(ite

Swallowing patterns after adenotonsillectomy in children

Anete Antunes de Oliveira Branco, Camila de Castro Corréa, Daniela de Souza Neves, Tais Huehara, Silke A
Theresa Weber

Pediatr Investig. 2019 Sep; 3(3): 153-158. Published online 2019 Sep 26. doi: 10.1002 /ped4.12142

PMCID: PMC7331379

Article PubReader PDF-908K C(Cite

& Feedback

Disease spectrum analysis of hospitalized children in China: A study of 18 tertiary children's hospitals
Guoshuang Feng, Yueping Zeng, Jian Tian, Xinyu Wang, Jun Tai, Fei Song, Xin Zhang, Xin Xu, Jun Chen, Tieliu Shi,
Xin Ni, Futang Research Center of Pediatric Development (FRCPD)

1of3 28/06/2023, 19:03


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331395/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331395/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331395/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331395/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331395/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331395/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331395/pdf/PED4-3-133.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331395/pdf/PED4-3-133.pdf
https://www.ncbi.nlm.nih.gov/pmc/issues/360630/#
https://www.ncbi.nlm.nih.gov/pmc/issues/360630/#
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331382/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331382/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331382/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331382/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331382/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331382/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331382/pdf/PED4-3-137.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331382/pdf/PED4-3-137.pdf
https://www.ncbi.nlm.nih.gov/pmc/issues/360630/#
https://www.ncbi.nlm.nih.gov/pmc/issues/360630/#
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331310/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331310/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331310/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331310/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331310/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331310/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331310/pdf/PED4-3-141.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331310/pdf/PED4-3-141.pdf
https://www.ncbi.nlm.nih.gov/pmc/issues/360630/#
https://www.ncbi.nlm.nih.gov/pmc/issues/360630/#
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331419/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331419/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331419/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331419/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331419/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331419/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331419/pdf/PED4-3-146.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331419/pdf/PED4-3-146.pdf
https://www.ncbi.nlm.nih.gov/pmc/issues/360630/#
https://www.ncbi.nlm.nih.gov/pmc/issues/360630/#
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331379/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331379/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331379/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331379/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331379/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331379/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331379/pdf/PED4-3-153.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331379/pdf/PED4-3-153.pdf
https://www.ncbi.nlm.nih.gov/pmc/issues/360630/#
https://www.ncbi.nlm.nih.gov/pmc/issues/360630/#
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331357/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331357/

Pediatr Investig Volume 3(3); 2019 Sep - PMC https://www.ncbi.nlm.nih.gov/pmc/issues/360630/

Pediatr Investig. 2019 Sep; 3(3): 159-164. Published online 2019 Sep 26. doi: 10.1002 /ped4.12144
PMCID: PMC7331357
Article PubReader PDF-386K Cite

Reviews

The use of biologics in children with allergic rhinitis and chronic rhinosinusitis: Current updates
Tan Shinee, Budi Sutikno, Baharudin Abdullah

Pediatr Investig. 2019 Sep; 3(3): 165-172. Published online 2019 Sep 26. doi: 10.1002/ped4.12146

PMCID: PMC7331348

Article PubReader PDF-364K C(ite

Multidisciplinary approach to children with sinonasal tumors: A review

Norhafiza Mat Lazim, Baharudin Abdullah

Pediatr Investig. 2019 Sep; 3(3): 173-179. Published online 2019 Sep 26. doi: 10.1002/ped4.12147
PMCID: PM(C7331448

Article PubReader PDF-335K Cite

Quality of life in children following nasal septal surgery: A review of its outcome
Jeyasakthy Saniasiaya, Baharudin Abdullah

Pediatr Investig. 2019 Sep; 3(3): 180-184. Published online 2019 Sep 26. doi: 10.1002/ped4.12145
PMCID: PMC7331304

Article PubReader PDF-249K C(Cite

Case Reports

Anesthetic management in a 1-year-old child undergoing removal of a large metal tracheobronchial
foreign body

Yi Ren, Jianmin Zhang, Zhong Xin

Pediatr Investig. 2019 Sep; 3(3): 185-187. Published online 2019 Sep 26. doi: 10.1002/ped4.12150

PMCID: PMC7331431

Article PubReader PDF-233K Cite

Foreign body ingestion in an infant: A high index of suspicion is required

Lugman Afiq Mohamad Ishak, Kee Guan Khor, Shi Nee Tan

Pediatr Investig. 2019 Sep; 3(3): 188-190. Published online 2019 Sep 26. doi: 10.1002 /ped4.12149
PMCID: PM(C7331433

Article PubReader PDF-332K C(Cite

& Feedback

Isolated congenital tracheal stenosis: A rare and deadly condition

Rajarajeswari Arunathan, Amar Hazwan Zainal Ariffin, Kee Guan Khor, Shi Nee Tan
Pediatr Investig. 2019 Sep; 3(3): 191-193. Published online 2019 Sep 26. doi: 10.1002/ped4.12148
PMCID: PMC7331346

Article PubReader PDF-348K C(ite

2 of 3 28/06/2023, 19:03


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331357/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331357/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331357/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331357/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331357/pdf/PED4-3-159.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331357/pdf/PED4-3-159.pdf
https://www.ncbi.nlm.nih.gov/pmc/issues/360630/#
https://www.ncbi.nlm.nih.gov/pmc/issues/360630/#
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331348/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331348/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331348/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331348/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331348/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331348/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331348/pdf/PED4-3-165.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331348/pdf/PED4-3-165.pdf
https://www.ncbi.nlm.nih.gov/pmc/issues/360630/#
https://www.ncbi.nlm.nih.gov/pmc/issues/360630/#
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331448/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331448/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331448/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331448/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331448/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331448/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331448/pdf/PED4-3-173.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331448/pdf/PED4-3-173.pdf
https://www.ncbi.nlm.nih.gov/pmc/issues/360630/#
https://www.ncbi.nlm.nih.gov/pmc/issues/360630/#
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331304/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331304/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331304/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331304/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331304/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331304/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331304/pdf/PED4-3-180.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331304/pdf/PED4-3-180.pdf
https://www.ncbi.nlm.nih.gov/pmc/issues/360630/#
https://www.ncbi.nlm.nih.gov/pmc/issues/360630/#
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331431/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331431/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331431/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331431/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331431/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331431/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331431/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331431/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331431/pdf/PED4-3-185.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331431/pdf/PED4-3-185.pdf
https://www.ncbi.nlm.nih.gov/pmc/issues/360630/#
https://www.ncbi.nlm.nih.gov/pmc/issues/360630/#
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331433/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331433/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331433/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331433/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331433/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331433/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331433/pdf/PED4-3-188.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331433/pdf/PED4-3-188.pdf
https://www.ncbi.nlm.nih.gov/pmc/issues/360630/#
https://www.ncbi.nlm.nih.gov/pmc/issues/360630/#
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331346/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331346/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331346/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331346/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331346/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331346/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331346/pdf/PED4-3-191.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331346/pdf/PED4-3-191.pdf
https://www.ncbi.nlm.nih.gov/pmc/issues/360630/#
https://www.ncbi.nlm.nih.gov/pmc/issues/360630/#

Pediatr Investig Volume 3(3); 2019 Sep - PMC https://www.ncbi.nlm.nih.gov/pmc/issues/360630/

Letters to the Editor

Concerning the discovery of mechanism for enterovirus B infection published in Cell
Xiangpeng Chen, Zhengde Xie

Pediatr Investig. 2019 Sep; 3(3): 194-195. Published online 2019 Sep 26. doi: 10.1002/ped4.12151
PMCID: PMC7331327

Article PubReader PDF-304K Cite

A case of foreign body in the skin

Bin Zhang, Zigang Xu

Pediatr Investig. 2019 Sep; 3(3): 196. Published online 2019 Sep 26. doi: 10.1002/ped4.12121
PMCID: PM(C7331401

Article PubReader PDF-828K C(ite

B Feedback

30f3 28/06/2023, 19:03


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331327/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331327/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331327/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331327/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331327/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331327/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331327/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331327/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331327/pdf/PED4-3-194.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331327/pdf/PED4-3-194.pdf
https://www.ncbi.nlm.nih.gov/pmc/issues/360630/#
https://www.ncbi.nlm.nih.gov/pmc/issues/360630/#
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331401/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331401/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331401/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331401/?report=classic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331401/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331401/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331401/pdf/PED4-3-196.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331401/pdf/PED4-3-196.pdf
https://www.ncbi.nlm.nih.gov/pmc/issues/360630/#
https://www.ncbi.nlm.nih.gov/pmc/issues/360630/#

Pediatric Investigation https://onlinelibrary.wiley.com/page/journal/25742272/homepage/edito...

g@} Pediatric Investigation

Editorial Board

Editors-in-Chief

Getu Zhaori, MD, Pediatric Investigation, Beijing, China

Dr. Zhaori, Editor-in-Chief, used to be a pediatrician and pediatric researcher in
Beijing Children’s Hospital, served as Deputy Director of Beijing Pediatric
Research Institute and Director of the Virology Laboratory.

Before being in charge of PIl, he worked as Editor-in-Chief at The China Medical
Tribune (CMT, 1996-2006) and The Chinese Medical Journal (English edition,
CM), 2006-2014) successively, and was in charge of translations and publication
of articles during cooperation between CMT and The New England Journal of
Medicine (2001-2014) and served as a member of its editorial board
(2007-2016).

The experience in the planning, operations and management of medical
journals has made him a prestigious medical journal editor.

Xin Ni, MD, PhD, Beijing Children's Hospital, Capital Medical University, Beijing,
China

Dr. Ni, President of Beijing Children’s Hospital, Capital Medical University,
National Center for Children's Health (Beijing); President of the Council of
Futang Research Center of Pediatric Development.

Dr. Ni is a senior specialist in head and neck surgery, dedicated to diagnosis
and treatment of adults’ and children’s head and neck tumor, and the basic
and translational research in this field as well. In 2012, President Ni led to
establish the “Comprehensive Pediatric Service Platform of Beijing" to improve
primary level pediatric services. In 2013, he initiated the establishment of
“Beijing Children's Hospital Group” (later evolved into Futang Research Center
of Pediatric Development), sharing pools of experts, clinical diagnosis, research,
training resources, prevention and management among 20 children’s hospitals
at provincial level in China. President Ni made his efforts to build a world-class
national children's health center. In 2017, Beijing Children’s Hospital was
officially approved to be the National Center for Children's Health (Beijing). The
idea that “all Pediatric departments nationwide belong to one system” is
gradually being realized.

1 of 8 28/06/2023, 19:04


https://onlinelibrary.wiley.com/journal/25742272
https://onlinelibrary.wiley.com/journal/25742272

Pediatric Investigation https://onlinelibrary.wiley.com/page/journal/25742272/homepage/edito...

Jeffrey P. Burns, MD, MPH, Boston Children's Hospital, Boston, USA

Dr. Burns is the Chief of Critical Care at Boston Children's Hospital where the
central focus of his academic work has been the development of innovations in
medical education to advance the care of critically ill children. He was the
founding director in 2000 of the Boston Children's Hospital Simulator Program,
the first in-hospital, and dedicated pediatric critical care simulator suite in the
United States. This entailed creating the academic curriculum and
administrative structure to support and train multiple specialty disciplines in
high fidelity simulation.

Dr. Burns is also the founding director of an online community of clinicians
sharing best practices from all resource settings around the world through
innovative collaboration and digital learning technologies, entitled
OPENPediatrics.org. Dr. Burns leads a research collaboration team comprised
of faculty colleagues from MIT and Harvard who are experts on digital learning
and technology.

Associate Editors

Ejulian L. Allen, MD Children’s Hospital of Philadelphia, Philadelphia, USA

B+0 Michael Apkon, MBA, MD, PhD, Canada Sickkids Hospital, Toronto, Canada

®= Thomas Bernard Kinane, MD, Massachusetts General Hospital, Boston, USA

B xiaoxia Peng, MD, PhD, Beijing Children's Hospital, Capital Medical University, Beijing, China
= Ching-Hon Pui, MD, St.jude Children's Hospital, Memphis, USA

®= Rahul Shah, MD, MBA, Children's National Medical Center, Washington D.C., USA

E Kunling Shen, MD, PhD, Beijing Children's Hospital, Capital Medical University, Beijing, China
E Ying Shen, MD, Beijjing Children's Hospital, Capital Medical University, Beijing, China

B Tieliu Shi, PhD, East China Normal University, Shanghai, China

B=Stuart E. Siegel, MD, Children's Hospital Los Angeles, Los Angeles, USA

B= Lawrence Stanberry, MD, PhD, N.Y. Presbyterian Hospital, New York, USA

®= Robert Tasker, MD, Boston Children's Hospital, Boston, USA

= la rry Wang, MD, PhD, Children's Hospital Los Angeles, Los Angeles, USA

B Tia nyou Wang, MD, Beijjing Children's Hospital, Capital Medical University, Beijing, China
Editorial Board Members

= Syed Faisal Ahmed, MD Royal Hospital for Children, University of Glasgow, Glasgow, UK

= Andy Chang, MD, Children's Hospital Los Angeles, Los Angeles, USA

2 of 8 28/06/2023, 19:04



Pediatric Investigation https://onlinelibrary.wiley.com/page/journal/25742272/homepage/edito...

-junbao Du, MD, PhD, Peking University First Hospital, Beijing, China
E Lizhong Du, MD, PhD, The Children's Hospital, Zhejiang University School of Medicine, Hangzhou, China

E Feng Fang, MD, PhD, Tongji Hospital, Tongji Medical College, Huazhong University of Science & Technology,
Shanghai, China

B chunxiu Gong, MD, PhD, Beijjing Children's Hospital, Capital Medical University, Beijing, China
— Hans J.B. van Goudoever, MD, Emma Children’s Hospital-AMC Amsterdam, Amsterdam, the Netherlands
B Hakon Hakonarson, MD, PhD, Children’s Hospital of Philadelphia, Philadelphia, USA

B qiushui He, MD, PhD, Capital Medical University, Beijing, China

-jianguo Hong, MD, Shanghai General Hospital, Shanghai, China

B yuwu Jiang, MD, PhD, Peking University First Hospital, Beijing, China

E Chi-kong Li, MD, PhD, The Chinese University of Hong Kong, Hong Kong, China

B wei Li, MD, PhD, Beijing Children's Hospital, Capital Medical University, Beijing, China

B Leonardo Liberman, MD, N.Y. Presbyterian Hospital, New York, USA

E Gang Liu, MD, PhD, Beijing Children's Hospital, Capital Medical University, Beijing, China

= Xi Liu, MD, PhD, Frederick National Laboratory for Cancer Research, Maryland, USA

BB pavid Luk, MD, United Christian Hospital, Hong Kong, China

E Xiaoping Luo, MD, PhD, Huazhong University of Science and Technology, Wuhan, China

B Lin Ma, MD, PhD, Beijing Children's Hospital, Capital Medical University, Beijing, China

I Igor Mokrousov, PhD, St.Petersburg Pasteur Institute, St. Petersburg, Russia

™= Theodore B. Moore, MD, University of California, Los Angeles Los Angeles, USA

—]| Baitang Ning, MD, PhD, National Center for Toxicological Research, FDA, Jefferson, USA

E Guangmin Nong, MD, PhD, The First Affiliated Hospital of Guangxi Medical University, Nanning, China
B Yun Peng, MD, PhD, Beijing Children's Hospital, Capital Medical University, Beijing, China
E Suyun Qian, MD, PhD, Beijing Children's Hospital, Capital Medical University, Beijing, China
= Balasubramanian Ravikumar, PhD, Massachusetts General Hospital, Boston, USA

E Adong Shen, MD, Beijing Children's Hospital, Capital Medical University, Beijing, China

—]| Yiping Shen, PhD, Boston Children's Hospital, Boston, USA

30f8 28/06/2023, 19:04



Pediatric Investigation https://onlinelibrary.wiley.com/page/journal/25742272/homepage/edito...

E Hongmei Song, MD, PhD, Peking Union Medical College Hospital, Beijing, China

= Xiaoyan Song, PhD, Children's National Medical Center, Washington D.C., USA

E Ning Sun, MD, Beijjing Children's Hospital, Capital Medical University, Beijing, China

E Suoqin Tang, MD, Chinese PLA General Hospital, Beijing, China

== Yi-Wei Ta ng, MD, PhD, Memorial sloan-kettering cancer center in New York, New York, USA
= Joyce Wu, MD, University of California Los Angeles, Los Angeles, USA

E Feng Xu, MD, PhD, Children's Hospital of Chongqing Medical University, Chongqing, China
I vi Yang, MD, PhD, Shengjing Hospital of China Medical University, Shenyang, China

E Qiyi Zeng, MD, MPA, ZhuJiang Hospital of Southern Medical University, Guangzhou, China
= Huayan Zhang, MD, Children’s Hospital of Philadelphia, Philadelphia, USA

E Shunying Zhao, MD, PhD, Beijing Children's Hospital, Capital Medical University, Beijing, China
E Huyong Zheng, MD, PhD, Beijing Children's Hospital, Capital Medical University, Beijing, China

B= Xiaotian Zheng, PhD, Akron Children's Hospital, Northeast Ohio Medical University, Ohio, USA

Managing Editor

Yongli Guo, Professor of Beijing Children’s Hospital, Capital Medical University,
National Center for Children's Health (NCCH)

Dr. Guo received Ph.D. degree in Medicine Oncology from Chinese Academy of
Medical Sciences in 2007, and then devoted herself to the research on the
mechanism of tumor etiology, chemotherapy and prevention at Dartmouth
College, United States (2007), Ontario Cancer Institute Canada (2011), and U.S.
FDA (2012). After returning to China in 2013, she mainly engaged in molecular
epidemiology and molecular mechanism research of children's tumor etiology
and genetic susceptibility, presided over the work of Beijing Key Laboratory for
Pediatric Diseases of Otolaryngology, Head and Neck Surgery and established
a nationwide system of biological samples, clinical data and follow-up of
children's health and disease. She is the vice chairman of Translational
medicine Committee of Chinese Pediatrics Society of Chinese Medical
Association and committee member of Youth Committee of Cancer Etiology
Branch of Chinese Anti-Cancer Association. She is also the editorial board
member of Labeled Immunoassays Clinical Medicine. She has presided over 8
national or provincial projects, and has published more than 100 research
papers, 4 national patents, and 3 book chapters.

She has been the managing director since the launch of Pediatric Investigation
in 2017, fully responsible for the editing, publishing, managing and operating.

Publisher
4 of 8 28/06/2023, 19:04



Pediatric Investigation https://onlinelibrary.wiley.com/page/journal/25742272/homepage/edito...

Yuri Wang, Wiley

Yuri Wang obtained her B.Sc. in Biology from Central South University (CSU)
and M.Sc in Biotechnology from The University of Edinburgh, UK. At present,
she is Journal Publishing Manager of Editorial and Society Management. She is
managing a mixed portfolio of scientific journals in the subject areas of Health
Sciences, Physical Sciences and Social Sciences. Her responsibility also includes
launching new open access journals in partnership with Chinese institutions.

Journal Publishing Assistant

Mingsong Liu, Wiley

Mingsong Liu received his B.A. (Hons) from Queen's University in Kingston,
Ontario, Canada, with major in Linguistics. He worked as a copywriting intern
in Vancouver, Canada, and after graduation he joined Wiley as a Journal
Publishing Assistant. At present, he is supporting Journal Publishing Managers
in the Health Sciences team and its journal portfolio.

& Sign up for email alerts

Enter your email to receive alerts when new articles and issues are published.

Email address*

Enter email

A Submit an Article

Official Journal of Chinese Medical Association

50f8 28/06/2023, 19:04


https://orcid.org/0000-0002-6805-8749
https://orcid.org/0000-0002-6805-8749
https://orcid.org/0000-0003-0405-3428
https://orcid.org/0000-0003-0405-3428
https://mc.manuscriptcentral.com/ped4
https://mc.manuscriptcentral.com/ped4
https://mc.manuscriptcentral.com/ped4
https://mc.manuscriptcentral.com/ped4
https://mc.manuscriptcentral.com/ped4
https://mc.manuscriptcentral.com/ped4

Pediatric Investigation

6 of 8

WILEY

Themed Collection: [E=SEEEE
Clinical Study
Design in Pediatrics

ANSER(EX)

Get the right insights
to fuel your research

IWILEEY:

Read high impact

Pediatrics rese

arch
2022 Top Cited ___ ST
Collection

Themed Collections

¢ Virtual Column: Forum on Clinical Investigation
¢ Top cited articles published in 2022
s Top cited articles published in 2021
¢ Top cited articles published in 2020

Special Issues

¢ Special Issue: Cardiovascular Disease

e Special Issue: Neurologic Disease

¢ Special Issue: Noncommunicable Chronic Disease

¢ Special Issue: COVID-19

e Special Issue: Solid Tumor

e Special Issue: Psychology and Psychiatry

e Special Issue: Respiratory Medicine

¢ Special Issue: Otolaryngology Head and Neck Surgery
e Special Issue: Intensive Care Medicine

¢ Special Issue: Hematology and Oncology

More from this journal

s Open Access License and Copyright

https://onlinelibrary.wiley.com/page/journal/25742272/homepage/edito...

28/06/2023, 19:04


https://onlinelibrary.wiley.com/doi/toc/10.1002/(ISSN)2574-2272.clinical-study-design-in-pediatrics
https://onlinelibrary.wiley.com/doi/toc/10.1002/(ISSN)2574-2272.clinical-study-design-in-pediatrics
https://onlinelibrary.wiley.com/page/journal/25742272/homepage/top-cited-collection
https://onlinelibrary.wiley.com/page/journal/25742272/homepage/top-cited-collection
https://onlinelibrary.wiley.com/doi/toc/10.1002/(ISSN)2574-2272.clinical-study-design-in-pediatrics
https://onlinelibrary.wiley.com/doi/toc/10.1002/(ISSN)2574-2272.clinical-study-design-in-pediatrics
https://onlinelibrary.wiley.com/doi/toc/10.1002/(ISSN)2574-2272.2022-top-cited
https://onlinelibrary.wiley.com/doi/toc/10.1002/(ISSN)2574-2272.2022-top-cited
https://onlinelibrary.wiley.com/doi/toc/10.1002/(ISSN)2574-2272.top-10-cited-papers-2021
https://onlinelibrary.wiley.com/doi/toc/10.1002/(ISSN)2574-2272.top-10-cited-papers-2021
https://onlinelibrary.wiley.com/doi/toc/10.1002/(ISSN)2574-2272.top-cited-articles
https://onlinelibrary.wiley.com/doi/toc/10.1002/(ISSN)2574-2272.top-cited-articles
https://onlinelibrary.wiley.com/toc/25742272/2022/6/4
https://onlinelibrary.wiley.com/toc/25742272/2022/6/4
https://onlinelibrary.wiley.com/toc/25742272/2022/6/1
https://onlinelibrary.wiley.com/toc/25742272/2022/6/1
https://onlinelibrary.wiley.com/toc/25742272/2021/5/1
https://onlinelibrary.wiley.com/toc/25742272/2021/5/1
https://onlinelibrary.wiley.com/toc/25742272/2020/4/4
https://onlinelibrary.wiley.com/toc/25742272/2020/4/4
https://onlinelibrary.wiley.com/toc/25742272/2020/4/3
https://onlinelibrary.wiley.com/toc/25742272/2020/4/3
https://onlinelibrary.wiley.com/toc/25742272/2020/4/2
https://onlinelibrary.wiley.com/toc/25742272/2020/4/2
https://onlinelibrary.wiley.com/toc/25742272/2019/3/4
https://onlinelibrary.wiley.com/toc/25742272/2019/3/4
https://onlinelibrary.wiley.com/toc/25742272/2019/3/3
https://onlinelibrary.wiley.com/toc/25742272/2019/3/3
https://onlinelibrary.wiley.com/toc/25742272/2019/3/2
https://onlinelibrary.wiley.com/toc/25742272/2019/3/2
https://onlinelibrary.wiley.com/toc/25742272/2018/2/4
https://onlinelibrary.wiley.com/toc/25742272/2018/2/4
https://onlinelibrary.wiley.com/page/journal/25742272/homepage/open_access_license_and_copyright.htm
https://onlinelibrary.wiley.com/page/journal/25742272/homepage/open_access_license_and_copyright.htm

Pediatric Investigation

7 of 8

s |nstitutional and Funder Payments
s Wiley Open Access

¢ Preparing your article

* Wiley Editing Service

s Maximize the impact of your article

Tweets by pediatrinvestig

Understanding Open Access

https://onlinelibrary.wiley.com/page/journal/25742272/homepage/edito...

As an open access journal, all articles in Pediatric Investigation are freely available to read, download and
share immediately on publication.

Learn more about open access here

Access Pediatric Investigation content on the Wiley Online Library (WOL) app.

Available on the p Getiton
D App Store Google play

About Wiley Online Library

Privacy Policy
Terms of Use
About Cookies
Manage Cookies
Accessibility
Wiley Research DE&I Statement and Publishing Policies
Developing World Access

Help & Support

Contact Us
Training and Support
DMCA & Reporting Piracy

Opportunities

Subscription Agents
Advertisers & Corporate Partners

28/06/2023, 19:04


https://twitter.com/pediatrinvestig?ref_src=twsrc%5Etfw
https://twitter.com/pediatrinvestig?ref_src=twsrc%5Etfw
https://onlinelibrary.wiley.com/page/journal/25742272/homepage/oa-advantages
https://onlinelibrary.wiley.com/page/journal/25742272/homepage/oa-advantages
https://apps.apple.com/pk/app/wiley-online-library/id1567383785
https://apps.apple.com/pk/app/wiley-online-library/id1567383785
https://play.google.com/store/apps/details?id=com.wiley.jas.wja&hl=en
https://play.google.com/store/apps/details?id=com.wiley.jas.wja&hl=en
https://authorservices.wiley.com/author-resources/Journal-Authors/licensing-open-access/open-access/institutional-funder-payments.html
https://authorservices.wiley.com/author-resources/Journal-Authors/licensing-open-access/open-access/institutional-funder-payments.html
http://www.wileyopenaccess.com/view/index.html
http://www.wileyopenaccess.com/view/index.html
https://authorservices.wiley.com/author-resources/Journal-Authors/Prepare/index.html
https://authorservices.wiley.com/author-resources/Journal-Authors/Prepare/index.html
hhttps://wileyeditingservices.com/en/article-preparation/
hhttps://wileyeditingservices.com/en/article-preparation/
https://authorservices.wiley.com/author-resources/Journal-Authors/Promotion/index.html
https://authorservices.wiley.com/author-resources/Journal-Authors/Promotion/index.html
https://www.wiley.com/privacy
https://www.wiley.com/privacy
https://onlinelibrary.wiley.com/terms-and-conditions
https://onlinelibrary.wiley.com/terms-and-conditions
https://onlinelibrary.wiley.com/cookies
https://onlinelibrary.wiley.com/cookies
https://onlinelibrary.wiley.com/accessibility
https://onlinelibrary.wiley.com/accessibility
https://onlinelibrary.wiley.com/publishing-policies
https://onlinelibrary.wiley.com/publishing-policies
https://onlinelibrary.wiley.com/developing-world-access
https://onlinelibrary.wiley.com/developing-world-access
https://hub.wiley.com/community/support/onlinelibrary
https://hub.wiley.com/community/support/onlinelibrary
https://www.wiley.com/customer-success/wiley-online-library-training-hub
https://www.wiley.com/customer-success/wiley-online-library-training-hub
https://onlinelibrary.wiley.com/dmca-notification-policy
https://onlinelibrary.wiley.com/dmca-notification-policy
https://onlinelibrary.wiley.com/agents
https://onlinelibrary.wiley.com/agents
https://onlinelibrary.wiley.com/advertisers
https://onlinelibrary.wiley.com/advertisers

Pediatric Investigation https://onlinelibrary.wiley.com/page/journal/25742272/homepage/edito...

Connect with Wiley

The Wiley Network
Wiley Press Room

Copyright © 1999-2023 John Wiley & Sons, Inc. All rights reserved

8 of 8 28/06/2023, 19:04


https://www.wiley.com/network
https://www.wiley.com/network
https://newsroom.wiley.com/
https://newsroom.wiley.com/
https://www.wiley.com/
https://www.wiley.com/
https://www.wiley.com/
https://www.wiley.com/

Pediatr Invest 2019 Sep; 3(3): 165-172

'.) Check for updates

[165

REVIEW

WILEY

The use of biologics in children with allergic rhinitis and chronic
rhinosinusitis: Current updates

Tan Shinee' | Budi Sutikno® | Baharudin Abdullah’

'Department of Otorhinolaryngology
Head & Neck Surgery, Hospital Tawau,
Sabah, Malaysia

*Department of Otorhinolaryngology-
Head and Neck Surgery, Airlangga
University, School of Medicine/Dr
Soetomo General Hospital, Surabaya,
Indonesia

*Department of Otorhinolaryngology-
Head & Neck Surgery, School of
Medical Sciences, Universiti Sains
Malaysia Health Campus, 16150
Kubang Kerian, Kelantan, Malaysia

Correspondence

Baharudin Abdullah, Department of
Otolaryngology - Head and Neck
Surgery, School of Medical Sciences,
Universiti Sains Malaysia, 16150
Kubang Kerian, Kelantan, Malaysia.
Email: baharudin@usm.my

Received: 6 July, 2019
Accepted: 23 July, 2019

Introduction

ABSTRACT

The therapeutic goals of the treatment of allergic rhinitis (AR) and
chronic rhinosinusitis (CRS) are symptom relief, avoiding complications,
and improving quality of life. In the treatment of AR and CRS, several
limitations of currently prescribed medicines have been identified.
Antihistamine administration (both oral and topical) together with intranasal
corticosteroids bring relief to the majority of patients, but their dependency
on the medications and a necessity to maintain strict compliance with
regular medication regimes pose a challenge. Immunotherapeutic agents
are an option in some patients, but polysensitized patients, the risk of
anaphylaxis, and the need for daily administration for years are limiting
it from becoming the main therapy modality. Immunotherapy in any
form requires commitment by the patient, which renders adherence and
compliance issues particularly relevant. The procedure involved are
generally time-consuming and entail an associated risk of severe adverse
reactions. The use of biologics could overcome the limitations of other
therapeutic modalities. They could be used as a monotherapy or combined
with pre-existing medications. The benefits of targeted therapy include less
adverse effects and optimal efficacy. The aim of the present review was to
investigate the collective literature to date pertaining to the role of biologics
in managing children with AR and CRS.
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remains elusive in many patients, especially those with

There are several modalities available for the treatment
of allergic rhinitis (AR) and chronic rhinosinusitis
(CRS) including antihistamine (systemic and topical),
immunotherapy, systemic and topical corticosteroids,
saline douching, immunomodulators, and endoscopic
sinus surgery patients who are not responsive to other
therapies.' These treatment strategies are limited
however, because they focus on symptom relief and
reduction of inflammation rather than treating the root
cause. It is therefore not surprising that disease control

comorbid asthma. Recent advances in our understanding
of the pathophysiology of AR and CRS have improved
management paradigms, which in turn holds the promise
of better outcome in patients especially those with
refractory conditions.

Newly developed targeted and specific therapies such
as biologics may represent treatment strategies with the
potential to conquer severe AR and recalcitrant CRS. One
biologic that has undergone numerous successful clinical
trials is omalizumab, an anti-IgE antibody that is specific
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for the IgE mediator.” Because IgE is one of the main
mediators involved in allergic reactions, one approach
to treating IgE-mediated allergic conditions is to target
both membrane-bound and soluble IgE. As well as having
been approved for treating patients with severe persistent
allergic asthma, omalizumab is also approved for use
in patients with recalcitrant and antihistamine-resistant
chronic idiopathic urticaria.’

Given the link between AR and asthma by way of
shared biological pathways, the use of omalizumab
in patients with both conditions may yield significant
benefits.* Omalizumab is evidently well tolerated, with
no serious treatment-related adverse events leading to
study discontinuation having been identified to date.
Most adverse events are of a mild to moderate nature.’
Subcutaneous injection of omalizumab is reportedly
well tolerated, with infrequent and generally mild local
reactions.’ As well as exhibiting efficacy in patients with
severe asthma, the use of omalizumab in patients with
CRS with or without asthma has demonstrated its potential
to reduce nasal and sinus nasal polyp burden and to
improve typical symptoms.’

In a study reported by Gevaert et al’ there was a significant
decrease in total nasal endoscopic polyp scores after 16
weeks of therapy. The significant decrease in nasal polyps
was associated with significant reduction in of clinical
symptoms in both allergic and non-allergic patients. In
addition, it had a beneficial effect on airway symptoms
(nasal congestion, anterior rhinorrhea, loss of sense of
smell, wheezing, and dyspnea) and on quality of life
scores, irrespective of the presence of allergy. Nasal
polyp disease also exhibits a type 2 inflammatory pattern
with expression of interleukin (IL)-4, IL-5, and IL-13 in
conjunction with increased concentrations of IgE. The
degree of type 2 inflammation is reportedly associated
with disease severity, asthma comorbidity, and recurrence
of disease after surgery. Furthermore, IL-5 is evidently
the key driver of eosinophilic differentiation and survival.

TABLE 1 Type of available biologics and their indications

In patients with nasal polyps that were refractory to
corticosteroid therapy the use of the anti-IL-5 biologic
mepolizumab, resulted in significant reduction of nasal
polyp size as determined via nasoendoscopic examination
and computed tomography.” At present, that method of
treatment via injection and the associated high costs
represent a barrier to availability for the majority of
patients.

Determining its effectiveness and safety may have
important implications for the management paradigm
of some children with severe AR and CRS who do not
respond to more established prescribed treatments.

Types of biologics

Most biologics are used to treat moderate to severe allergic
asthma (Table 1) and other indications include chronic
idiopathic urticaria. No biologic is currently approved for
the treatment of AR." It is only used as salvage therapy in
patients with AR and CRS when other medical treatments
and surgical options have failed. Only omalizumab is
used in children under 12 years of age whereas other
biologics are used in older children. There are several
types of biologic agents and they differ with regard to their
targeted mechanisms of action. The most well-known anti-
IgE monoclonal antibody is omalizumab, recombinant
humanized antibody.” It selectively binds to free IgE, and
thus decreases the expression of IgE receptors on mast
cells/basophils, and dendritic cells.”** Anti-IL-5 biologics
include mepolizumab, and benralizumab which binds to
IL-5 receptor leading to the induction of eosinophil and
basophil apoptosis.” Reslizumab is another anti-IL - 5
monoclonal antibody and it is indicated in patients whose
asthma is not adequately controlled via standard therapy. It
is reportedly efficacious, well tolerated, and safe."

Pascolizumab is a monoclonal antibody that selectively
binds and competitively inhibits free IL-4, and dupilumab,
anrukinzumab, and lebrikizumab are monoclonal
antibodies targeting IL-13 in patients with atopic

Name Mechanism of action Age (years) Indications
Omalizumab Anti-IgE >6 1. Moder'ate.:—tlo—sevt?re pe'rms'tent allergic asthma
2. Chronic idiopathic urticaria
Reslizumab Anti-IL-5 >18 Severe asthma with an eosinophilic phenotype
. . 1. Severe asthma and with an eosinophilic phenotype
L- >
Mepolizumab Anti-L-3 212 2. Eosinophilic granulomatosis with polyangiitis (Churg-Strauss Syndrome)
1. Moderate-to-severe asthma with eosinophilic phenotype or corticosteroid
dependent asthma
Dupilumab Anti-IL-4 >12 2. Moderate-to-severe atopic dermatitis
3. Chronic rhinosinusitis
4. Eosinophilic esophagitis
1. Severe asthma with an eosinophilic phenotype
Benralizumab Anti-IL-5 >12 2. Hypereosinophilic syndrome

3. Eosinophilic granulomatosis with polyangitis

85U8011 SUOLULIOD BAIERID) @ (et dde 8Ly Ag pauseA0B 8.8 SBPILE WO 88N JO S3IN. 10} ARIG T UIIUO AB]IA UO (SO }pUCO-PL-SUWLIBYWIOD" A3 1M AReIq 1 pul|Uo//Sdiy) SUOpUOD pue SULB | U} 385 *[£202/70/20] U0 AR1q1 8UIIUO AB|1 ‘@SaUOPU AOL] TN Ad 9P TZT ¥Ped/Z00T 0T/I0PALI0D AB] M AFeic| 1)U UO//SANY W14 PBPeojUMOQ ‘€ ‘6TOT ‘222 LST



Pediatr Invest 2019 Sep; 3(3): 165-172

[167

dermatitis and asthma."' In patients with CRS, the addition
of subcutaneous dupilumab with nasal mometasone furoate
for a 16-week period was shown to reduce nasal polyp
burden, as determined via both clinical and radiological
examinations.”” In that same study it also improved both
olfactory and disease-specific quality of life questionnaire
scores, more so than mometasone spray alone." Siglec-8,
a new biologic agent which acts on a receptor found
in mature eosinophils is under investigations.'>'* The
binding of antibody by siglec-8 will induce apoptosis
cytokine-activated eosinophils and prevention of release
of mediators from mast cell.”

Mechanism of action

Different biologics function via a variety of different
mechanisms (Figure 1). The anti-IgE monoclonal antibody
omalizumab binds to high-affinity IgE Fc receptor in
interstitial fluid and blood, thus blocking the IgE-mediated
inflammatory cascade and eventually reducing the
concentration of free IgE in serum which in turn results
in reduced binding of IgE to mast cells and basophils.'"
The IL-5 pathway functions by activating Th2 cells,
leading to the release of IL-5, which in turn leads to
increased IgE, eosinophilia, chemotaxis, differentiation,
activation, and eosinophil survival.">'* In the IL-4/IL-13
pathways inhibitors activate cytokines that lead to Th2
cell differentiation and activate a type 2 inflammatory
response via IgE synthesis and eosinophils, basophils, and
mast cell production.™" Lastly, the epithelial cell-derived
cytokine pathway is a mechanism promotes important
upstream mechanisms that drive the type 2 inflammation
mechanical barrier to the external environment, and also
actively stimulates innate and acquired immune responses
via cytokine production.'*"

Inhaled
allergen
Native T
cell Mast cell
IgE
Th, pathway

1L-4, IL-13

Th,

helper T \|Mip0lizumab/Reslizumab/Benralizumab
IL-5
Eosinophil

FIGURE 1 Mechanism of action of the biologics

Adverse effects

The most common adverse effects of biologics are
anaphylaxis, oropharyngeal pain, increased blood
creatine phosphokinase, myalgia, and localized injection

site reactions. '’

Challenges with biologics

There are significant costs associated with the use of
biologics. Direct costs have been estimated to range from
approximately $10 000 to $40 000 annually."*'"'® The
use of biologics may be justified in patients with life-
threatening conditions such as severe allergic asthma
with frequent intensive care unit admissions and frequent
visits to the emergency room requiring nebulizer therapy.
Conversely, their use in AR and CRS which that are
not such critical conditions is controversial. Strong
justification is required for the long-term use of biologics
in cases of hard to treat AR and to avoid revision surgery
in cases of severe recurrent CRS. In cases of CRS, that
justification might be the provision of a cost-effective
alternative to repeated multiple surgeries. Because
inhibition of the allergic reaction does not lead to specific
immune tolerance in this context, it is not a curative
approach.” This leads to the question of whether to use
it permanently or repeatedly, depending on symptom
severity and frequency. When using it on a long-term
basis the issue of cost compared to the benefit should be
considered, as is the availability and/or applicability of
other options.

As the approach is relatively new, the safety profile
of biologics is not fully understood. Apart from
common adverse effects such as localized injection
site reactions (8%—45%) and headaches (6%—-19%) as
well as associations with herpes simplex reactivation,
conjunctivitis, and a risk of serum sickness, more serious
complications have been reported.'*** Anaphylaxis and
hypersensitivity reactions have been reported in 1% of
patients.”” It is recommended that patients undergo an
observation period in the clinic after administration,
and patients should be informed about the signs and
symptoms of anaphylaxis and issued with an epinephrine
auto-injector.”'>*"** Current recommendations include
monitoring patients for 2 hours after each of the first 3
three doses, and a 30-minute observation period after
the administration of every subsequent doses."”"”
Omalizumab administration has also been associated
with cardiovascular complications such as pulmonary
embolism, deep vein thrombosis, myocardial infarction,
and unstable angina, as well as malignancy.'**"** In
addition to the need to be vigilantly aware of the potential
complications and monitor the patient accordingly, there
is a requirement for frequent monitoring of body weight
and IgE levels, and appropriate adjustment of dosage and
frequency based on those parameters. Frequent monitoring
of IgE levels requires frequent blood taking, which may
not be an easy task in children.

Discussion

Optimal management and treatment of AR and CRS
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is aimed at safe and effective symptom relief and the
prevention of complications and disease progression.
The use of evidence-based guidelines helps to improve
outcomes. The use of intranasal corticosteroid sprays
and oral second-generation antihistamines remains the
most common first-line therapy.” In selecting patients,
immunotherapy is also used. The use of immunotherapy
and/or pharmacological medications provides symptom
relief, but it often does not totally control the disease, and
it can be associated with significant side effects. Thus, the
search for an effective and safe treatment is warranted.

The coexistence of AR and asthma is explained by the
involvement of similar inflammatory pathophysiology
pathways in the two conditions, particularly elevated
serum IgE.*’**” The coexistence of AR and asthma
affects the outcome of each and imposes a burden with
regard to health care costs.” Therapeutic approaches
that target factors that are common to both conditions
will be beneficial in patients experiencing these two
mechanistically associated conditions. Allergic Rhinitis
and its Impact on Asthma (ARIA)” recommends strategies
to treat both upper and lower airways and achieve better
outcomes. Patients with asthma who received treatment
for AR were at a lower risk of asthma attacks, emergency
department visits, and hospitalization than those with
untreated AR.”" The biologics that are currently on
the market for the treatment of severe allergic asthma
and as salvage therapy in severe AR and CRS are
omalizumab, mepolizumab, dupilumab, benralizumab, and
reslizumab.**'™

Allergic rhinitis

Patients who have asthma with concomitant AR are
suitable candidates for omalizumab treatment, which
is often effective in preventing asthma exacerbation,
controlling AR symptoms, and improving quality of life."
Patients treated with omalizumab reportedly exhibited
significant improvements in both asthma and rhinitis
quality of life questionnaire scores.” The administration
of omalizumab in patients with seasonal AR (SAR)
and perennial AR (PAR) has been shown to improve
daily nasal symptoms, and quality of life, and reduce
IgE levels and the use of rescue antihistamines."*** In
clinical practice, omalizumab has been shown to reduce
asthma exacerbations and steroid requirement in allergic
asthmatics."”’** Treatment of mild- to severe allergic
asthma in association with high IgE levels via intravenous
or subcutaneous omalizumab has resulted in significant
reduction in free IgE compared to placebo.™

The use of omalizumab has additional benefits in the
treatment of patients with comorbid AR and asthma and
it is suitable for use in polysensitized allergic patients,
unlike immunotherapy that depends on allergen specificity.
Omalizumab is indicated as an add-on therapy in patients
aged more than 6 years with severe persistent allergic

asthma, with a positive skin prick test or in vitro reactivity
to permanently present aeroallergens.'” The indications
include the presence of symptoms during the day or night,
and several serious asthma exacerbations despite daily
high-dose inhalation of steroids in combination with a
long-acting inhaled B2-agonist."”

Several studies have reported good outcomes associated
with omalizumab used as a single modality or as part of
combined therapy, in both SAR and PAR.' Its use as a
single modality in AR reduces nasal symptom severity,
and the use of rescue antihistamines, and improves quality
of life.*****" In addition, there was no significant difference
in the occurrence of adverse events between omalizumab
and placebo groups. Omalizumab therapy was well
tolerated. Omalizumab treatment reduces free IgE in
serum and responses to nasal allergen challenge."

Immunotherapy that modifies the natural course of
allergic airway disease is the only causal treatment for
AR. Subcutaneous immunotherapy (SCIT) is widely
used but it is time-consuming and is associated with
a risk of severe adverse reactions.’"*> An alternative,
sublingual immunotherapy (SLIT), is administered via
drops or tablets and has been found to be effective and
safe.”” The success of immunotherapy depends on patient
selection, the type of allergen involved, and choosing the
right product for treatment. Combined treatment using
omalizumab and immunotherapy is aimed at improving
AR symptom control and reducing immunotherapy-
derived systemic allergic reactions."*™* Via the targeting
of different mechanisms in the allergic pathway,
immunotherapy desensitizes the host to specific antigens
by modifying the Th1/Th2 balance, while omalizumab
targets the humoral effectors of allergic inflammation.*’
Omalizumab pretreatment in patients receiving rush
immunotherapy (RIT) has been shown to reduce systemic
and respiratory-related reactions, and is thus potentially
a good strategy for preventing immunotherapy-derived
anaphylaxis.**

In a randomized controlled trial in 221 children aged
6 to 17 years with moderate to severe AR comparing
the use of immunotherapy with and without concurrent
omalizumab, combination therapies were reportedly
superior to immunotherapy alone. Combination therapies
were associated with symptom reduction of 48% and
an 80% reduction in rescue medication score beyond
that of immunotherapy alone."* In another study there
was reduced leukotriene release in 92 children receiving
combination therapies.”’

The efficacy of omalizumab in patients with concomitant
moderate to severe asthma and persistent AR has been
evaluated in a double-blind trial, and another study
has evaluated omalizumab as an adjunct to SCIT."**
In both studies there were reductions in symptoms
improvements in quality of life measures. The ARIA
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guidelines recommend the use of a monoclonal anti-
IgE antibody such as omalizumab for the treatment of
asthma in patients with concomitant AR if there is a clear
IgE-dependent allergic component and failure of other
maximal therapy."” Other biologics, such as anti-IL-5,
have yielded positive results in the treatment of asthma
and other atopic diseases, and the ARIA guidelines include
similar recommendations with reference to them.”

Four trials have investigated combinations of omalizumab
and immunotherapy with the aim of achieving better
efficacy and fewer adverse events than immunotherapy
alone.' In younger children and adolescents, combination
therapy significantly diminished rescue medication
use, reduced the number of symptomatic days, and
reduced symptoms load more so than immunotherapy
alone, independent of the allergen involved.” Combined
treatment with immunotherapy and anti-IgE has also
exhibited superior efficacy to anti-IgE alone.* The
results of that study clearly indicated that combination
therapy was useful for the treatment of AR, particularly in
polysensitized patients.

There is consistent evidence that omalizumab monotherapy
is superior to placebo, and that the combination
of omalizumab and immunotherapy is superior to
immunotherapy alone with regard to controlling AR
symptoms, improving quality of life, and reducing the risk
of anaphylaxis associated with immunotherapy, but the
financial cost of the treatment precludes its widespread
use.'

The accelerated dosing schedule used in RIT raised fear
of anaphylactic shock due to a sudden increase in total
and specific IgE levels."” In one study omalizumab in
combination with RIT, was associated with fewer adverse
events than RIT alone.” In that study the risk of adverse
events associated with RIT alone was 15-fold greater than
that associated with placebo, whereas the risk of adverse
events associated with omalizumab plus RIT versus
placebo was of 2 fold risk. The efficacy of omalizumab
plus RIT was also reportedly higher than that of RIT alone.
No biologic is currently approved for the treatment of
AR.' While it has been demonstrated that they can reduce
symptoms, reduce rescue medication use, and improve
quality of life, they are very costly.”’

Chronic rhinosinusitis

CRS is defined as greater than 12 weeks of nasal
obstruction, nasal discharge, facial pain and/or pressure,
and hyposmia/anosmia in conjunction with endoscopic or
computed tomographic evidence of inflammation, polyps,
or purulence.' Conversely, AR is driven by IgE-mediated
hypersensitivity to environmental allergens and is
characterized by sneezing, rhinorrhea, and nasal blockage
or itching after exposure to allergens to which the patient
is sensitized." Biologics are used as a salvage therapy in

patients with CRS that is recalcitrant to other medical
treatments and surgery.”

Gevaert et al ® reported that treatment with biologics was
associated with significant reductions in endoscopic
nasal polyp size, and the degree of nasal obstruction in
conjunction with improvements in other nasal symptoms
in patients with nasal polyps and asthma, irrespective
of their allergy status.® Notably however, other studies
have yielded inconclusive results evidently as due to
limited numbers of participants enrolled and higher
baseline eosinophilic inflammation in placebo-treated
patients."”'® Corticosteroid administration is the most
common treatment for CRS, and both topical and systemic
agents have been used as part of the treatment regimen."*
Topical intranasal corticosteroids are considered safe,
but their long-term use may not be desirable in patients
with comorbid medical conditions. While the dose of
systemic corticosteroids required to put patients at risk
is not clear, the use of long-term or high-dose systemic
corticosteroids is associated with multiple complications
including adverse changes in bone mineral density, adrenal
suppression, avascular necrosis, cataracts, and psychosis.™

Currently the success rate of medical management of CRS
is approximately 50%.""** The risk of failure is higher in
patients with certain conditions such as nasal polyposis,
comorbid asthma, acute exacerbation of respiratory
disease (AERD), and allergic fungal rhinosinusitis.*
Biologics may constitute a strategy to overcome these
issues. Biologics targeting IgE and Th2 pathways involved
in both CRS and asthma have been shown to improve
outcomes determined via both subjective and objective
measures.”* Patients who require multiple doses of
systemic corticosteroids for CRS control or are dependent
on systemic corticosteroids, as well as patients with
recalcitrant CRS, are the most obvious candidates for the
use of biologics. The targeted mode of therapy reduces
inflammation, and provides symptom control with less
adverse effects,'* and thus, there is a reduced need for
systemic corticosteroid administration and its associated
risks.

Biologics such as omalizumab, reslizamab, mepolizumab,
dupilumab, and benralizumab have yielded favorable
outcomes in patients with CRS. Omalizumab acts in two
ways. One is by binding to free IgE and preventing it from
attaching to receptors on mast cells and basophils, and
the other is by downregulating IgE receptor expression
on effector cells.” It can be used in CRS as a salvage
therapy when other medical treatments and surgical
treatment have failed. Significant reduction of nasal polyps
by 16 weeks in conjunction with concurrent reduction of
corticosteroid use of approximately 50 % at the end of
therapy have been reported."” In another study in patients
with asthma and CRS there was a 60% reduction in
antibiotic use and a 42 % reduction in systemic steroid
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