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Effect of Nasal Budesonide in improve symptoms of adenoid
hypertrophy in children

Isam Alamine®

Abstract
Background & Obijective:Adenoid Hypertrophy (AH) is a common disease of childhood causing

a lot of symptoms as :snoring — chronic nasal discharge , mouth breathing and play an
important role (with tonsil hypertrophy )in obstructive sleep apnea(OSA) an addition to the role
in Middle ear pathology. Topical budesonide has been a widely used anti-inflammatory
agent(corticosteroid) in the treatment of allergic rhinitis, and nasal polyp and maybe used to
alleviating symptoms of AH and nasal obstruction. The aim of this study to conduct the effect of
nasal budesonide on AH and the related symptoms in children.

Materials & Methods: Randomized control trail for children between 5 — 8 y with adenoid
hypertrophy grade 2 and 3.The patients with AH were randomized to receive either a nasal
budesonide (study group) or Nasal saline (control group )for 8 weeks and study the effect of
treatment on AH .Snoring ,OSA and Otitis media with effusion. Nasopharyngeal X-rays was
performed before and after treatment and grading AH according to the Fujioka method. The
data was collected about symptoms before and after treatment then analysed and compared to
make the conclusions

Results: The study group consisting of 26 patients 17 males and 9 females was .The control
group consisting of 26 patients 15 males and 11 females .In study Group ,the degrees of adenoid
hypertrophy before treatment were grade 2 in 13 patients (50%) and grade 3 in 13 patients
(50%0), and after treatment were grade 1 in 14 patients (54%) . grade 2 in 10 patients (38%)and
grade 3 in two patients (8%0).In control Group ,the degrees of adenoid hypertrophy before
treatment were grade 2 in 16 patients (62%) and grade 3 in 10 patients (38%), and after
treatment were grade 1 in 3 patients (12%) . grade 2 in 17 patients (65%)and grade 3 in 6
patients (23%o) .A statistically significant difference was present between groups before and after
treatment (P<0.0001).Also there was a statistically significant difference between groups before
and after treatment in improving grades of snoring (P<0.0001 ) but not in improving OSA ( P
=0.692).There was no important complication or side effects after treatment except mild
epistaxis in 3 patients in study groups.

Conclusions: The use of intranasal Budesonide for 8 weeks in children with adenoid
hypertrophy may be an effective and safe treatment modality in addition to improving snoring
and mild OSA, and can be used as a first choice in treatment adenoid hypertrophy before go to
surgical treatment.

Key Words :Nasal Budesonide , Adenoid Hypertrophy , Snoring .OSA

* Assistant Professor, Department of Ear, Nose and Throat, Faculty of Medicine, Damascus University.
2



oY) g

2021 ale — J5¥) sandl - ) 530 5 abiall alaall - ddal) o glall 8003 dralas Alaa

P @Hbhlly el

) apanci 1Yl

3aliall Cpralyall JULY) o dlagaiae duyad Al
2018VIND (p byl 3 aaladl slalsall ilieg 3030
2018\12\13

taall Ll

Aol salell Cuealial JULY) Auhal die Caiecs
2018\VINL o 35l 3 aelall sludsall  ddiey
2018\12\13

tdeAA ulaa Chiena’ Eua

sl =5 yeall

iy gead B 1l Aalaiml abel asag
Aoy Gl dalaiiay (ddia (golawl (el B g
s ¢ AN asaldll dylal) G el 5ypall e 2-1
e 835 ihat) 5] e Gast ) (35 35ag

e i Gl Gabel s arey

DAl ulaa

g s ae 4 3 dan Alhe Gyl i 35ag
(ahall Janll 3580 alisat &) saad (ol il
3 Pla ala dpsle 4t 9k Qleally Jikll Aol
Sl

Al el Pla il Ay sae iy Hlasl
) 23 el

A A

e gana ) Lilsdie Al due aud

algad)l 2aT amy G35 L3l de ganas Ayl de gana
LAY e B patiedl)

s bl Gesens o Lilsde i) g
EOs @ 8 (Gfiesaaall G sl 2 ) Jseasl)
Axalall Zpl cava JULY) oy & Ciay JlkyY)
cslilly deganae JS 8 ik

-

14adiall
Gl dalia (o aall) Gadadl Y sl A
=2 Sgany o)L daws a8 3) JULY) e dals A
iyl GaleY) et Gus TOWY) e %3
OEaY)y @l Dhus ¢ uadl bl i,
2l ks S o dadls (gpadl) Gudiilly ¢ AN
Aol ani¥) Caand) JULY) die el Aalia a3
o Lega sy a5 S gl 2 salanaVl udnl G
SOlad) aull 3 el

JULY) Goamy die 5l lall bl Caggad sy
i (55 agual Gl Laray Clials Aaliiay (pliadl)
zga\m\

Lamsd) ladgyiall s ciluball ey el
die lpabel Cagaty cluwlil) aaa Cagdn b 4ad)
ekl Qs T8 el aalad aad Lgaladnd
7 ot (e dage 323 (g a1 il

Al Gladgynad) Aled cluhall e Cujelils
Lagaae oK) Ll Aeliis Cagds 3 Al
age Aila il Gigang Al 5yl Lealasial

Clgll dalle 4 4Y) Budesonide J aadiul
codly cgie e 2@l Glgdally sl Call
A0 Ty Jlad ol aliae Jale aal 4yl cojlaill
el 6 55l aaadind o cluball Gy cyelil LS
JULY) e golialll gaill adii (e Caidy o S
M oalanl it (5 gy Galiad)

Budesonide alaaial il duhy ) Gl 138 Caagys
L gabel Cagtn 4 aulal 8 sad &Y
by xe el



JUkY! xie el daliun (ahel Ciugds 4 ) Budesonide alaaiul il

e 6-4 2 2 Al

e3> 1 3aal

il 4 A sl Gl s o5

oS a1 0daall

cpbiie Cadd Hah ] Asall

Ll Qlle 8 dasgie yai: 2 ds

e 2 HAE 0 34l

dadll Je sl golandV) udfill Calgh ilayy sl o
rila 3 ) 891 e dpppyedl

LoMETh (a8 g Aygh Chasd L«Lgu 104

- Axkafia el (g g 1] Aao

agy (B G gt 2 Aas

Jaad 338be aghisads Aubhall (e 2 daall slagiul @i
RPN

Alany) Jdadl) clayy

43l SPSS gmalin alasiuly Lellasy lilul) pen
dhaiijall cliall Student Test sl aladiul 5 <25
Mdiely ¢ gpe @& L) aladiuly A5l Clially
0.05 e Jil P Value 4

: Results gt

(2 Lalls 2yl A gana SO Qs 26 Auall il

Gl Vs 95 dysSy Al 17 Al de sens
el Jang &) 115 ohysS3 dlls 1500180 de sanay
ALl degenals el 5 —+70 Auball dcsend
. eh 4-+68

) iln) ALl iplany) gl (1) doasl) el
il el bl
- Oofie ganall Z30all dayg 8 (galan)

Ayl Ae sane die el Aali Gt ) Al
(P Lilas) e (36 @llin S 8 2Nl aeyy U8

qgﬁj A ﬂ_}lg‘)d

ganidlly (pabed) o Glaglas ganl Bliind Cranay
35 8 e bl 3yseall o dalanall daja s cgupudl

)
Jaall ulaa e oSEN Qi (gypu pand (gl
shal g ¥ ) G e Jaus 03 Gl agag
G dgns i (el (A Uil il asaly pulas
Lelad bysa capals (bl galal) et slawl
pdlly Jaud) Jajh Aammg — duila) Y] asalill ddas
Budesonide lay duball degene cudaely o 3lis
ial dam U< 43 dejally 4301 \3Se 64 dejay Ll
alall degene elacly canlul 8 5add tluey abia
prfi Bale) Gy dejall Gail ale agpe Flag
(o pand shab #3all 558 ol Gic gendll

g s dE DBl saas Slel 3ysag

Slo sly sy 4l clulil) dalaiia cilayy Cuad
Claa b 10 Fujiokadiph oaainly deledl 3)all
(1 J<all) clialid) alia i

cilalil) daliua cila s diviail Fujioka 48y :(1)Jsid
Adeno/nasopharyngeal ratio 4wl e adiad
el &) apaldly dalal) ddlual and 2y 3
rld) UKD 53y el dalii dile o
PN RS R ESH



oY) g

2021 ale — J5¥) sandl - ) 530 5 abiall alaall - ddal) o glall 8003 dralas Alaa

e Ja ciley Giga e aY) Budesonidely  (P=0.1 Uilaa) age (38 das ali (liad) Jausl)

£

J

(P) salans¥) Luiiil) Cigi cilysig (P =0.185) juacilly U deally Uilias) lage el 1S IS4 <0.0001 )
s (P =0.249) JLadl ausl oWl Gleilly =0.161 il (g wgly (P <0.0001 ) il dage

dms By oW Gl Gl Ld W (P =006 ) sl

Al de sana 8 Jath Jlakl3 ) a5 J)

@ sl a5 Taadly ol 2alil) desens ) daally W
(P=0.057)laelill daliia (a8 Lilias) age

ol g U apall il Gadla 1(1) Jasad

WLl &S gana Al As gana
N=26 N=26
5824 7025 (=) ol
15(58%) 17 (55%) ) .
11(42%) 9(35%) =T o
= Dl 2m == 13 = Dl 2y =S ]
3(12%) 0(0%) 14(54%) 0(0%) Y Ea s
17(65%) 16(62%) 10(38%) 13(50%) ¥ia s Silaalilt Asliis Aa s
6(23%) 10(38%) 2(8%) 13(50%) T Es o
3(12%) | 0(0%) 10 (38%) 0(0%) < da s
8(31%) | 9(35%) 11(42%) 8 (31%) ) da s
10(38%) | 12(46%) | 4(16%) 10(38%) Yia o -
5(19%) | 5(19%) | 1(4%) 8 (31%) Taa o
22 (84%) 20 (77%) 23(88%) 16(62%) cia o
4(16%) 6(23%) 3(12%) 10(38%) Viao|  gataed DD B S Gila e
0(0%) 0(0%) 0(0%) 0{0%) Y ia o
4(16%) 7(27%) 4(16%) 9(35%) 15250 e
22 (34%) 19(73%) 22 (34%) 17 (65%) Ssage et o)
Juaiia JSd dngara g9 (ilany) il (2) Jsad
Ayl de gane N=26 Ll de gana N=26
70.23+6.11 68.76 £ 6.39 (e el
17 (65% 15(58% 3
(65%) (58%) I N
9(35%) 11(42%) &by
P-Value | 3l oy | Z3all Ji | P-Value | gzl axy | 220l Jd DlaaiStudentidasiyall cali=ll
1.538 2.500 2.19 2.38 Lo giall
<0.0001 0.057 Gilaaldll Aalica daja
0.646 0.509 0.567 0.496 Sl ol
0.846 2 1.73 1.846 Jausgiall
<0.0001 0.185 BESA(-FGY
0.833 0.8 0.724 0.732 Gl ol
0.1156 0.384 0.1538 0.2308 Jausgiall
0.161 ey Jeanl) Caig calaya
0.3254 0.496 0.367 0.429 Wl Gl |7
P-Value | 3l oy | 23l Ji | P-Value | gzl oy | 220l Jd e slS el
15.4% 34.6% 0.249 15.4% 26.9% J9ase o
. A.-AA 3 aleal)
84.6% | 654% 84.6% | 73.1% Jase s s O

5



JUkY! xie el daliun (ahel Ciugds 4 ) Budesonide alaaiul il

i sanall oy G (Sl Julatl :(3) Jgaad

Ll e sanas 528 L de sanall o 38l Student il
il
P- Value Ayl e gana 32 L8 Ao ganall el Glimll Cungin laal
1.538 2.19 Jau gial)
Lulayd Gl <0.0001 el Aalis a0
0.646 0.567 bxall CalyaiY)
icsene daliad -
) 0.846 1.73 Jau gial)
) <0.0001 il A
0.833 0.724 Whd) Cal sy
0.1156 0.1538 Lo gl
uﬁlﬂ\ g_ﬁ}f: QL;JJ
0.3254 0.367 Sl Gl @y

ol g Glsiy bl dali SNl U
a0 Vs aball deall ) dslall (e Qs 53lamaY)
GAleall e aa JSG daaly Glegles Y S
pdgd  Agmamsdl  Glaggynudl oy Ll
20,22,24+ w‘

die il b lage luad (25) o9dleis Jung o LS
llyg ¢ Sua) L By geadll Guinlly ¢ JlkY)
eV sl sall 2t (e aulid 4 aa
im0 Wpaley loge liad lialp coyelils
celf8 5ad Budesonidedl z kel anys Jd clualil)
gawdy) panll g Gl B uead Jaagl WS
- ol

el (N Gl cis f peaty Gl L Ul
O ) Al Lilas) age @b dlia (Sl Ladl)
Lt AL Lae Gl Aladl eV e
Qlabl G ) dam colal)l cladll o
sl o) Gl e Ll 058 Ly ol
ST Ay Wl oy of S 3 $U dinalye J Sl
el 3 DA %90 (e

:Discussion 4zdliall

3abaall Jalsall (e sl Budesonide J)
Aallae & piLE S5 Aerdiud) (laig i) LB
sas AN sl il ) Glells s
vie Hlal anladinl (Sayy P Bagana dyjlen @il 5
NSEAY

iy Y1 Budesonide JI duhy g
sabel b il b s IS Laf (5291 dpnan )
gty pudtl) Cad g gy lelil) dalia

sas Alad ZLdlays Kheirandish-Gozal ekl as
Llis Cagan 4 4aY) Budesonide J) alasiuy
e galaady) anl) @ Gl cadany cbwlill
) e ald 6 2y Glld g (JakaY)

Ciig by & Lt Zopdle; Brouillette el Ly
sad amsd) GoilSagll pole ey galadl) il
Glalill aaa 8 Lgale 50 Cigaa axe e ol 6
salse Liaye 27 Bodlys Alexopoulos Gy WS
aladl bl cypelaly cdpmmsall AN clagg yadly
Dadie salal) Gl g iy b Ungale Luss
Wt 058 of (S Y1 syl plasind of )



oY) g 2021 e — JsY) aaall L G S 5 obial) alaall - dgall o glall (Bt daals Alae

ol g Gl Al sl (A ooy ) rlaliingy)

gl a8 55l i) Budesonide Ju gl

Apmagall Y] Glads il pladind 058 O CRary b)) @l daliim gubaad JWLY) xe Jldg
O L JEy) J8 Juds Ldlae I 2
BN



JUkY! xie el daliun (ahel Ciugds 4 ) Budesonide alaaiul il

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

References
Lumeng JC, Chervin RD. Epidemiology of pediatric obstructive sleep apnea. Proc Am Thorac Soc
2008;5:242-52
2.Kaditis AG, Alonso AM, Boudewyns A, et al. Obstructive sleep disordered breathing in 2- to 18-year-
old children: diagnosis and management. Eur Respir J. 2016;47:69-94.
Baugh RF, Archer SM, Mitchell RB, et al. Clinical practice guideline: tonsillectomy in children.
Otolaryngol Head Neck Surg. 2011;144:S1-S30.
Brodsky L. Modern assessment of tonsils and adenoids. Pediatr Clin North Am. 1989;36:1551-1569.
Garetz SL, Mitchell RB, Parker PD, et al. Quality of life and obstructive sleep apnea symptoms after
pediatric adenotonsillectomy. Pediatrics. 2015;135:e477—-e486.
Zojaji R, Mirzadeh M, Mazloum FBM, Khorashadizadeh M, Sabeti HR. The effect of
adenotonsillectomy on children’s quality of life. Iran J Otorhinolaryngol. 2014;26:199-205.
Criscuoli G, D’Amora S, Ripa G, et al. Frequency of surgery among children who have adenotonsillar
hypertrophy and improve after treatment with nasal beclomethasone. Pediatrics. 2003;111:e236—238.
Demain JG, Goetz DW. Pediatric adenoidal hypertrophy and nasal airway obstruction: reduction with
aqueous nasal beclomethasone. Pediatrics. 1995;95:355-364.
Lepcha A, Kurien M, Job A, Jeyaseelan L, Thomas K. Chronic adenoid hypertrophy in children — is
steroid nasal spray beneficial? Indian J Otolaryngol Head Neck Surg. 2002;54:280-284.
Wang C, Lou H, Wang X, et al. Effect of budesonide transnasal nebulization in patients with
eosinophilic chronic rhinosinusitis with nasal polyps. J Allergy Clin Immunol. 2015;135:922-929.
Scott MB, Ellis MH, Cruz-Rivera M, Fitzpatrick S, Smith JA. Once-daily budesonide inhalation
suspension in infants and children ,4 and $4 years of age with persistent asthma. Ann Allergy Asthma
Immunol. 2001;87:488-495.
Baker JW, Mellon M, Wald J, Welch M, Cruz-Rivera M, Walton-Bowen K. A multiple-dosing,
placebo-controlled study of budesonide inhalation suspension given once or twice daily for treatment of
persistent asthma in young children and infants. Pediatrics. 1999;103:414-421.
Kemp JP, Skoner DP, Szefler SJ, Walton-Bowen K, Cruz-Rivera M, Smith JA. Once-daily budesonide
inhalation suspension for the treatment of persistent asthma in infants and young children. Ann Allergy
Asthma Immunol. 1999;83:231-239.
Kheirandish-Gozal L, Serpero LD, Dayyat E, et al. Corticosteroids suppress in vitro tonsillar
proliferation in children with obstructive sleep apnoea. Eur Respir J. 2009;33:1077-1084.
Kheirandish-Gozal L, Gozal D. Intranasal budesonide treatment for children with mild obstructive sleep
apnea syndrome. Pediatrics. 2008;122:e149-e155.
Fujioka M, Young LW, Girdany BR. Radiographic evaluation of adenoidal size in children:
adenoidalnasopharyngeal ratio. Am J Roentgenol 1979;133:401-4.
Wang C, Lou H, Wang X, et al. Effect of budesonide transnasal nebulization in patients with
eosinophilic chronic rhinosinusitis with nasal polyps. J Allergy Clin Immunol. 2015;135:922-929.
Loke YK, Blanco P, Thavarajah M, Wilson AM. Impact of inhaled corticosteroids on growth in
children with asthma: systematic review and meta-analysis. PLoS One. 2015;10:e133428.
Samolinski B, Nowicka A, Wojas O, Lipiec A, Krzych-Falta E, Tomaszewska A. Intranasal
glucocorticosteroids — not only in allergic rhinitis in the 40th anniversary of intranasal
glucocorticosteroids introduction. Otolaryngol Pol. 2014;68:51-64.
Szefler SJ. Pharmacodynamics and pharmacokinetics of budesonide: a new nebulized corticosteroid. J
Allergy Clin Immunol. 1999;104:175-183.
Kheirandish-Gozal L, Gozal D. Intranasal budesonide treatment for children with mild obstructive sleep
apnea syndrome. Pediatrics 2008;122;e149-55.
Brouillette RT, Manoukian JJ, Ducharme FM, Oudjhane K, Earle LG, Ladan S. Efficacy of fluticasone
nasal spray for pediatric obstructive sleep apnea. J Pediatr 2001;138:838-44.
Alexopoulos El, Kaditis AG, Kalampouka E, Kostadima E, Angelopoulos NV, Mikraki V. Nasal
corticosteroids for children with snoring. Pediatr Pulmonol 2004;38:161-7.
Goldbart AD, Goldman JL, Veling MC, Gozal D. Leukotriene modifier therapy for mild sleep
disordered breathing in children. Am J Respir Crit Care Med 2005;172:364-70.

8



oY) g 2021 e — JsY) aaall L G S 5 obial) alaall - dgall o glall (Bt daals Alae

25. Jung YG, Kim HY, Min JY, Hun JD, Seung KC. Role of intranasal topical steroid in pediatric sleep
disordered breathing and influence of allergy, sinusitis, and obesity on treatment outcome. Clin and Exp
Otorhinolaryngol 2011;4:27-32.



