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Pat van dé

— Hen |a bénh viém man tinh ctia duong hd hap

— Piéu tri hen 14 phai diéu tri 1au dai nén viém

~ Piéu tri hen chu yéu Ia thude khang viém (corticoid)
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Dicu tr1 viém trong hen

Ty 1¢ dap Gmg véi cac tiéu chi khac nhau sau 18 thang diéu tri bang ICS
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Ward et al. Thorax 2002 N. Hanxiang. IntJ Clin Pract. 2008;62(4):599-605



Pat van de

— Hen Ia bénh viém man tinh cua dudng ho hap
— Dicu tr1 hen 1a phai diéu tr1 1au dai nén viém

~ Piéu tri hen chu yéu 1a thudc khang viém (corticoid)
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NITRIC OXIDE

FeNO 13 mot chi diém viém cua dudne ho hap:

— FeNO c6 lién quan dén tinh trang viém theo huéng
tang eosinophil cua duong hd hap.!

— FeNO c6 lién quan tét véi cac chi diém viém khac
nhu eosinophil trong dam, eosinophil trong mau sinh
thiét niém mac phé quan, test co that phé quan bang
histamin, eosinophil cationic protein (ECP) méau.?3

— FeNO tang trong bénh nhan hen*» va giam di khi
nhitng b&énh nhan hen d6 duoc dicu tri bang
corticoid.67.8:9.10

1. Lancet 2002;360(9347):1715-21. 4. Lancet. 1994, 343:133-5.
2. J Investig Allergol Clin Immunol 2006; Vol. 16(4): 239-46 5. Eur Respir J 1993;6: 1368-1370

Lars Gustafsson  Kjell Alving

1991: Gustafsson lan dau
tién do NO trong khi tho
1993: Alving thay FeNO
tang cao & bénh nhan hen

8. J Pediatr 1997;131,381-385
9. Thorax 2002;57,889-896

3. Clin Exp Allergy. 2011 Sep 25. 6. Am J Respir Crit Care Med 1996; 153: 454—7  10. Chest 2001;119,1322-1328

7. Eur Respir J 2000; 16: 781-792



Sinh tdng hop va chuyén héa nitric
oxide trong co thé

L-arginine + O, & L-citrulline + NO
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Ghi chu: NOS-1; NOS-2 va NOS-3 tuong tng voi enzyme NO synthase co hitu than kinh, cdm (ng va
co htru ndi mé. Nguon: Dinh-Xuan (2015) [7]




Constitutive NOS

yo M

he

Neuronal NOS A Endothelial NOS
V4 @.._;‘-"
NANC-nerve | " Bronchial
= *" 4 ) vascular
&/ T/ & endothelium

Qo‘"@’
NO

Airway smooth
muscle

o' @
NO

Arteriole Postcapillary

venule

Plasma leakage

Inducible NOS
Cytokines (IL1beta,
TNF, IFN-gamma)

Oxidants (O3, NO,)

Submucosal
gland

Eosinophil Th2 lymphocyte

Mucus secrelion Inflammation




- Vai tro cua FeNO trong quan ly hen

. R —

‘1. Bap tmg corticoid
Quéan Iy hen | B4 2. Muc kiém sodt hen
‘ | ‘3. D0 nang hen

4. Tién doan hen cap ‘

5. Tuan tha diéu tri



1. FeNO trong chan doan hen

FeNO khac biét gitta hen va cac bénh hd hap khac
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Biéu d6 1. Biéu d6 hinh hop gia tri FENO theo cac bénh Iy hd hip khac nhau. Ngudn: Chen (2016) [84]
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FeNO trong chan doan hen

2 4 6 8
Sensitivity

Ana Ma Fortuna
Andrei Malinovschi
Andrei Malinovschi
Andrei Malinovschi
Sung-ll Woo
Antonius Schneider
Kazuto Matsunaga
Sachs-Olsen C

L P Malmberg

N Berkman

Joanna Jerzyn? ska
A. Florentin

Atsuro Fukuhara
Danielle Cordeiro
Mar??a Pedrosa
Yakov Sivan

Luisa Bommarito
Rajiv Arora

Enrico Heffler
Antonius Schneider
Mikko Voutilainen

Sensitivity (95% CI)

0.77 (0.55-0.92)
0.78 (0.63-0.89)
063 (0.38-0.84)
056 (0.38 - 0.74)
057 (0.49 - 0.65)
032 (0.22-0.44)
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026 (0.12-0.45)
0.86 (0.64 - 0.97)
0.83 (0.67-0.93)
0.90 (0.88-0.92)
042 (0.20-0.67)
0.79 (0.63-0.90)
0.79 (0.63 - 0.90)
0.74 (0.57 - 0.88)
0.80 (0.71-0.87)
069 (0.39-0.91)
0.88 (0.81-0.93)
0.78 (0.52-0.94)
049 (0.41-057)
0.56 (0.41-0.69)

Pooled Sensitivity = 0.78 (0.76 to 0.80)
Chi-square = 378.62; df = 20 (p = 0.0000)
Inconsistency (l-square) = 94.7 %
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Pooled Specificity = 0.74 (0.72 to 0.76)
Chi-square = 374.92; df = 20 (p = 0.0000)
Inconsistency (I-square) = 94.7 %

LiZ, Qin W, Li L, Wu Q, Wang Y. Diagnostic accuracy of exhaled nitric oxide in asthma: a meta-analysis of

4,691 participants. Int J Clin Exp Med. 2015;8:8516-8524.
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FeNO trong chan doan hen

Chi dinh/két cuc ~ Ngudng

lam sang FENO
bénh nhan tr/c ho
hap khéong dic 20 ppb 88 79 70 91 Smith 20041
hi¢u
bénh nhan ho man 30 ppb 75 87 60 ) 93 Chatkin 19992
tihh : 40 ppb 88 83 76(50 ppb™) 94 (20bpp*) Kowal 20093
32 ppb 86 /6 47 95 Oh 2008*

Tang S° (2933, 8 studies): The pooled estimates of Sn & Sp for the detection of asthma in
children were 0.79 [0.64-0.89] & 0.81 (0.66-0.90). The SROC 0.87 (0.84-0.90). > FeNO
achieves a moderate diagnostic performance in the detection of asthma in children.

Harnan®: meta-analysis (4861 + 1312, 27 studies)
Cut-off values 12ppb to 55ppb. FeNOS50 had variable diagnostic accuracy even within
subgroups of studies with similar characteristics. Diagnostic accuracy, optimal cut-off
values and best position for FeNOS50 within a pathway remain poorly evidenced

1. Am J Respir Crit Care Med, 2004: 169(4), 473-478 4. Chest, 2008:134(5), 990-995.
2. Am J Respir Crit Care Med, 1999: 159(6), 1810-1813. 5. Clin Rev Allergy Immunol. 2016 Jul 21

3.J Asthma, 2009: 46(7), 692-698 6. British Society for Allergy and Clinical Immunology. 2016



FeNO + Hé hap ky

Respir Care. 2016 Feb;81(2).162-72. doi: 10.4187/respcare. 04092, Epub 2015 Dec 1.

Spirometry-Adjusted Fraction of Exhaled Nitric Oxide Allows Asthma Diagnosis in Children,
Adolescents, and Young Adults.

Grzelewski T', Stelmach W2, Stelmach R2, Janas A®, Grzelewska A* Witkowski K® Makandjou-0la E®, Majak P7, Stelmach 15,

+ Author information

Abstract
BACKGROUND: Recently, it has been proved that fractional exhaled nitric oxide (FENO) results are in disagreement with other
measurements of asthma control. The objective of this work is to present and validate new lung function/lung inflammation ratios.

METHODS: This is a retrospective, cross-sectional study in which we evaluated data from medical documentation of 1,529 pediatric
and adolescent subjects and a small number (2% of the studied population) of young adults, who presented symptoms suggestive of
asthma (age range 4-24 y). We are the first to analyze results obtained in this manner (before the introduction of controlled
medication). FENO, spirometry, specific resistance of the airvays, diagnosis of allergic diseases, and allergen sensitization (specific
immunoglobulin E results).

RESULTS: Cut-off points for the new indicators allowed us to diagnose asthma in the study participants: for FVC/FENO ratio, 0.17
L/ppb; for FEV1/FENO ratio, 0.15 L/ppb, for forced expiratory flow during the middle half of the FVC maneuver (FEF25-75%)/FENO
ratio, 0.16 Lis/ppb; for FENO/FVC ratio, 11.00 ppb/L; for FENO/FEV1 ratio, 12.53 ppb/L; and for FENO/FEF25-75% ratio, 11.81
ppb/Lfs. Only the ratios described above were closely correlated with the diagnosis of asthma and with one another. They significantly
differed between subjects with asthma and healthy subjects as well as between females and males. Only FEF25-75%/FENO and
FENO/FEF25-75% values were significant predictors of any sensitization in the studied subjects. We found higher sensitivity than
specificity and higher positive predictive value than negative predictive value for FVC/FENO, FEV1/FENO, and FEF25-75%/FENO and
found a mirror image for reverse parameters. However, the positive predictive values and negative predictive values were not clearly
convincing with respect to diagnostic accuracy in the case of the new parameters proposed.

CONCLUSIONS: We propose new lung function/lung inflammation ratios by which it may become possible to diagnose asthma in
children and adolescents on the basis of a subject's spirometry and FENO measurements. We believe that our ratios are only
supportive of the universally used parameters in the process of diagnosing asthma. (ClinicalTrials.gov registration NCT01805635.).

Copyright @ 2016 by Daedalus Enterprises.



- Vai tro cua FeNO trong quan ly hen
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1. Panh gia tinh trang dap wng voi
corticoid

— FeNO tiang cao chu yéu la do iNOS san xuat NO qué mirc va
men NOS nay 1a men NOS duy nhat bi (rc ché bai corticoid.
— FeNO nhu 14 mot chi dau cua su dap tng voi corticoid?.,
~ Piéu tri v6i ICS, FeNO thay doi trude khi cac triéu chimg
lam sang, FEV1 hay nong do eos trong dam cai thién?.
— ATSS:
+ FeNO < 25 ppb ¢ NL (<20 ppb 6 TE) = khong dap ung ICS.
+ FeNO > 50 ppb 6 NL (>35 ppb 6 TE) = dap ung ICS.

1. JBreath Res. 2012: 6(4), 047102 3. AmJ Respir Crit Care Med. 2011: 184(5), 602-615
2. Am J Respir Crit Care Med. 1999: 160(5 Pt 1), 1532-1539 15



1. Panh gia tinh trang dap wng voi

corticoid
, Ngwong
Chi dinh/keét cuc l1am sang Sn|Sp | PPV |NPV Ref
FeENO
Pap tng diéu tri corticosteroid trén nhing
bénh nhan c6 triéu chimg ho hap khong dic A7bpp (82/91| 82 | 91 | Smith 2005%
hiéu
Tién doan tinh trang dap ung corticosteroid
, Perez-de-Llano

trén nhitng bénh nhan hen kho kiém soat da 30bpp 88|91| 88 | 91

st dung ICS

20007
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2. FeNO va kiém soat hen

— FeNO c6 lién quan triéu chirng hen (P = 0.02), mac d6 kho thé (P = 0.02), nhu
cau sir dung thude cit con (P = 0.01) va mirc hoi phuc duong tho (P = 0.02)%
— FeNO lién quan véi mirc kiém soat hen danh gia theo ACT, hay GINA:
+ Santo-Romos2: FeNO <20 lién quan dén hen kiém soét tot hon
+ Kostikas3: FeNO values >30 ppb = tién doan hen khéng kiém soat
+ Papakosta4; Meyts®, Prottasan®, Ricciardolo’”: FeNO ting dang ké trong hen kiém
soat kem (p<0.01)
— Tuy nhién nhiéu nghién ctru cho két qua trai nguoc:
+ Khalilig: FeNO khéng lién quan dén kiém soat hen theo ACQ (P >0.99), ACT (P =
0.53) hay GINA (P = 0.86)
+ Pifferi®: FeNO khong khac biét gitta 3 nhdm c6 murc kiém soat khac nhau
+ Visitsunthorn®: FeNO khong khéc biét gitta 3 mirc kiém soat khac nhau

j ﬁlslt?]rr?é Céléq;msrgtjg)(.)l, 2388:4106(4): P B0, . Journal of Allergy and Clinical Immunology, 2011. 127(2): p. Ab9-Ab9.
’ ; P y . 2016 May-Jun;44(3):197-205.

?nggm“gegbigliégﬁ(“):98'1?56'32 . Ann Allergy Asthma Immunol, 2008. 101(2): p. 124-9.
) : - P : . Chest, 2011. 139(2): p. 319-27.

PEALELT PLIIMEAD, 2008 SR P- 228 . Asian Pacific Journal of Allergy and Immunology, 2014.




- Sy thay d6i FeNO va kiém soat hen

— Céc nghién ctru cling ghi nhan moi twong quan gitta A FeNO
va A ACT & nhitng lan thim kham bénh.

— Nghién ctru dau tién 2011 & Hy Lap ghi nhan twong quan
nghich c6 ¥ nghia thong ké véi hé s6 twong quan r = -0,466 ,
p <0,001).

— Nam 2013, nghién ctru thir 2 thuc hién trén 113 bénh nhan
Nhat Ban trudong thanh duoc chan doan hen phé quan (tir 21
dén 82 tuoi) diéu tri ICS, tac gia ghi nhan moi trong quan
yéu gitta AFeNO va AACT.

18



FeNO tién doan mat kiém soat hen

FeNO c6 gié tri tién doan hen mat kiém soat.34

+ Jones!: FeNO > 10 ppb hodc > 15 ppb > mat kiém soat hen 79% va 88%.

+ Zacharasiewicz2: FeNo>22 ppb, Sn va Sp mat kiém soat hen 1a 78,6% va 68,6%.
+ Zeiger3: FeNO > 300% la mot chi diém tinh trang hen xau di khi ngung ICS.

— Swthay doi FeNO c6 gia tri danh gia mire kiém soat hen tét hon gia tri tuyét doi

FeNO.

el

+ Val der Valk?: ¢6 su dao dong cia FeNO mdi ngay trude cac con kich phat muac do
trung binh.

+ Thay d6i FeNO trong ngay c6 thé 1a mot cong cu hitu ich tién doan mat kiém soat hen
(WolfeS) va thay d6i tir 16,6% trd 1én gilp tién doan tinh trang hen khéng kiém soéat
(Saito®).

+ Michils”: ting FeNO >30% = mat kiém soat hen.

+ Papaioannoug: ting FeNO >30% (khong VMDU) mat KS véi PPV 89%, Sn 83%, Sp
87% va tang FeNO > 40% (VMDU) - PPV 92%, Sn 72%, Sp 92%.

Am J Respir Crit Care Med, 2001. 164(5): p. 738-43.
Curr Opin Allergy Clin Immunol, 2006. 6(3): p. 155-60.
J Allergy Clin Immunol, 2011. 128(2): p. 412-4
Allergy, 2012. 67(2): p. 265-71.

Curr Opin Allergy Clin Immunol, 2006. 6(3): p. 155-60.
European Respiratory Journal 2014 43: 474-484;

Eur Respir J, 2008. 31(3): p. 539-46.

Eur Respir J, 2009. 34(4): p. 1006-7

o No o
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3. FeNO tién doan dot cap

~ FeNO tang tién doan con hen cap trong tuong lai-23.

~ Thai Lan 20174 & tré em FeNO tir 31 bpp c6 thé tién doan
¢ con hen cap trong tuong lai véi Sn 92,3% va Sp 75,4%.
Su khac biét vé trung vi ctia nhdm c6 con hen cap so voi
khong c6 con hen cap la ¢ y nghia thong ké (35,6 bpp so
v6i 16,5, p=0.012).

— Sy thay doi trong ngay ctia FeNO c¢0 thé tién doan bién co
con hen cap®.

J Asthma, 2004. 41(4): p. 471-6.

Journal of Allergy and Clinical Immunology, 2011. 127(2): p. Ab10-Ab10.
Allergy, 2012. 67(2): p. 265-71

Respirology. 2017;22(1):71-7.

Journal of Allergy and Clinical Immunology, 2008. 121(2): p. S159-S159.

akrwbdE
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Percent of Compliance

4. FeNO danh gia tuan thu

120 Compliance and eNO

Kenneth R. Chapman. ATS 2016.

http://www.atsjournals.org/doi/abs/10.1164/ajrccm-
FEno (ppb) conference.2016.193.1 MeetingAbstracts.A1303

FENO was significantly correlated with '
compliance (r =0.75, p 0.001)

Pediatr Crit Care Med 2004 \ol. 5, No. 1

0 100 200 NG 300
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practice. 2016. 2 . & 80
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FeNO hwédng dan diéu tri hen

DUng gi4 tri diém cat ctia FeNO dé ra quyét dinh trong diéu tri hen sé& gitip bénh nhan it

vao con hen cap hon, it sir dung corticoid hon cach diéu tri hién hanh (GINA).1-8

Trung binh Fluticasone!: Nhom FeNO: 370 ug vs.Nhom Control: 641 pg

A
W Fry group [T Control group
750 P=0.36 P=0.003 P=0.003

.E [

=

= 500- Z

&

§ 250+

g

9 Study Entry End of Phase 1 End of Phase 2
(Optimal Dose) (Final Visit)
B
B Fe,, group [ Control group
50+

g 40-

§ 30

°

& 20

g 10

0- L
0 100 250 500 750 1000
Fluticasone (pg/day)

1. N EnglJ Med. 2005a;352(21):2163-73.
2. Prim Care Respir J. 2009 ;18(4):320-7
3. Thorax 2002;57,889-896
4. Chest 2001;119,1322-1328

Ap dung gié tri diém cat
FeNO (>45ppb, 30-45ppb va
<30ppb) dé quan Iy hen cho
két qua? :
* KS hen tot: 1¢t, 5th

 41% > 68%
e Liéu ICS: 2nd, 5th

« 312 ug = 211 g

Am J Respir Crit Care Med 2005;171,1077-82

Am J Respir Crit Care Med 2005;172,831-6

N Engl J Med 2005;352,2163-2173

Chest 2003:124,1325-1333 22
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log Rate ratio Rate ratio
Study or subgroup |rate ratio) SE Weight % . random (95% C1) i.v., random, 95% CI
Cacnoun [13] -0.090%97178 0.451156134 6.3 0.91(0.38-2.21) —
Honkooe [16] -0.41726314 0.0476771 411 0.66 [0.60-0.72) o
Sraw [25] -0.24116206 0.09178%9 35.2 0.79 (0.66-0.94) -
Sk [14] 0.25762178 0.22857143 17.4 1.29 (0.83-2.03) o
major/ sSevere Total (95% CI) 1000 0.80(0.63-1.02) *
- Heterogeneity, Tau?=0.03; Chi?=10.77, df=3 {p=0.01); 1?=72% 0 b1 0'1 i |'0 ”']0
exacerbation rates Test for overall effect Z=1.77 (p=0.08)
Favours Favours
Feno-guided control
bl log Rate ratio Rate ratic
Study or subgroup |rate ratio) SE Weight % J.v. random [$5% C!l i.v., random, 95% CI
Homkooe [16] -0.41726314 D.0476771 55.5 0.66 (0.60-0.72) a
Sy [14] 0.25762178 0.22857143 445 1.29 (0.83-2.03)
Subtotal [95% Ci) 100.0 0.89 (0.46-1.72)
- Heterogeneity, Tau?=0.20); Chi?=8.35, df=1 |p=0.004); 12=88%
Seve re exace rbatl O nS Test for overall effect Z=0.35 (p=0.73)
needed oral Total [95% CI) 100.0 0.89 (0.43.1.72]
. . Heterogeneity, Tau?=0.20; Chi?=8.35, df=1 |p=0.004); 12=88% 0.01 o1 1 10 100
Cco rt| Coste rol d S Test for overall effect Z=0.35 (p=0.73) Esvoliirs Favoirs
Test for subgroup differences: Not applicable Feno-guided control
cl log Rate ratio Rate ratio
Study or subgroup |rate ratio) SE Weight % ).« random [95% Ci| 1.v., random, 95% C|
Cacvoun [13] -0.46536325 0.2943 6.7 0.63[0.35-1.12) —
Smimn [24] -0,60798937 0.34988064 4.8 0.54 (0.27-1.08) S |
Sk [14] -0.65112175 0.0811328 88.5 0.52 (0.44-0.61) .
all exacerbation & Total [95% I 1000 0.5300.46-0.61) ’
. Heterogeneity, Tau?=0.00; Chi?=0.38, df=2 |p=0.83); 12=0% 0.01 01 1 10 100
treatment fallure rates. Test for overall effect Z=8.34 {p<0.00001]
Favours Favours
Feno-quided control
dl Experimental Control Std, mean difference Std. mean difference
Study or subgroup Meantse  Total Meantso  Total Weight % /v, random [95% Cl) i.v., random, 95% Cl
Cacnoun [13] 1.617+£1.000 115 1.610£1.000 114 28.2 0.01(-0.25-0.27)
- Swaw [25] 5574835.7726 58 89548346.7725 60 238 -0.40 (~0.77- -0.04]
mean inhaled Snamn [24] 37043603138 48 64123560468 48 217 -0.71(-1.13--0.28) ——
CO rti Coste ro i dS use Sy [14] 58644234.6301 87 54042799.6682 78 263 0.01 [-0.29-0.32] =
Total [95% ClI) 306 300 100.0 ~0.24 -0.56-0.07)
Heterogeneity, Tau?=0.08; Chi?=11.11, df=3 (p=0.01}; 12=73% 5 3 0 ] 2
Tact far avarall affart 7=1 K1 In= 131 Favours Favours
experimental control

The European respiratory journal. 2016;47:751-768.



al log Rate ratio Rate ratio
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maJ Or/seve re Total (95% CI) 100.0 0.80 (0.63-1.02)
- Heterogeneity, Tau?=0.03; Chi?=10.77, df=3 {p=0.01); 1?=72% 0.01 01 1 10 100
exacerbation rates Test for overal efect 2-1.77 (p=0.08) oY
Favours Favours
Feng-guided control

FeNO guided management showed no statistically significant
benefit in terms of severe exacerbations or ICS use, but

showed a statistically significant reduction in exacerbations of
any severity. Due to heterogeneity in the studies it was not

100

possible to draw any firm conclusions as to which
management protocol or cut-off points offer the best efficacy.

S [14] -0.65112175  0.0811328 88.5 0.52 (0.44-0.61) &
all exacerbation & Total 195% G 1000 0530.46-061) '
. Heterogeneity, Tau?=0.00; Chi?=0.38, df=2 (p=0.83); 12=0% 0.0 01 ) 10 100
treatment failure rates. Test for overall effect Z=8.34 (p<0.00001] ) )
Favours Favours
Feno-guided control
dl Experimental Control Std, mean difference Std. mean difference
Study or subgroup Meantsc  Total Meantso  Total Weight % /v, random [95% Cl] ).v., random, 95% CI
Canoun [13] 1.617+£1.000 115 1.610£1.000 114 28.2 0.01 (-0.25-0.27)
- Swaw [25] 5574835.7726 58 89548346.7725 60 23.8 -0.40 (~0.77~ -0.04) ——
mean inhaled Srarm [24] 37013603138 48 64143560468 48 217 -0.71(-1.13--0.28] B
Corti Coste roids use Svi [14] 58644234.6301 87 54042799.6682 78 26.3 0.01 [-0.29-0.32]
Total [95% CI) 306 300 100.0 -0.24 (-0.56-0.07)
Heterogeneity, Tau?=0.08; Chi?=11.11, df=3 (p=0.01}; 12=73% _'2 '_71* ""r] { Z
Tact far avarall affact 7=1 K1 (n=N 131 Favours ' Favours

experimental control

The European respiratory journal. 2016;47:751-768.
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Exhaled nitric oxide levels to guide treatment for adults with asthma

l Review . intervention

Helen L Petsky [, Kayleigh M Kew, Cathy Turner, Anne B Chang
First published: 1 September 2016

Editorial Group: Cochrane Airways Group

Of 1700 randomised participants, 1546 completed the trials

AUTHORS' CONCLUSIONS:

With new studies included since the last version of this review, which included adults and children,
this updated meta-analysis in adults with asthma showed that tailoring asthma medications based on
FeNO levels (compared with primarily on clinical symptoms) decreased the frequency of asthma
exacerbations but did not impact on day-to-day clinical symptoms, end-of-study FeNO levels,
or inhaled corticosteroid dose. Thus, the universal use of FeNO to help guide therapy in adults with
asthma cannot be advocated. As the main benefit shown in the studies in this review was a
reduction in asthma exacerbations, the intervention may be most useful in adults who have
frequent exacerbations. Further RCTs encompassing different asthma severity, ethnic groups in less
affluent settings, and taking into account different FeNO cutoffs are required.

Cochrane Database Syst Rev. 25
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inflammatory Therapy

It has been shown that FeNO predicts the likelihood of steroid responsiveness more
consistently than spirometry, bronchodilator response, peak flow variation, or airway
hyperresponsiveness to methacholine.24

o ‘%‘ HEERING HIGH FeNO LEVEL
<25 ppb in 212 years of age 25-50 ppb in 212 years of age >50 ppb in 212 years of age
<20 ppb in <12 years of age 20-35 ppb in <12 years of age >35 ppb in <12 years of age
Eosinophilic inflammation less likely Eosinophilic inflammation likely

Symptomatic® patients unlikely Cautious interpretation; Symptomatic patients likely
to benefit from ICS therapy; based on clinical judgment, consider to benefit from ICS therapy;
consider other possible etiologies? initiating ICS therapy and investigate allergen exposure

monitor change in FeNO levels

2. J Allergy Clin Immunol. 2009;123:411-416. 3. J Allergy Clin Immunol.
2002;109:410-418. 4. Am J Respir Crit Care Med. 2005;172:453-459.

Determining Responsiveness to Anti-

26



CLINICAL GUIDE TO INTERPRETATION OF FeNO VALUES™

MANAGEMENT OF PATIENTS WITH ONGOING OR RECENT ASTHMA-LIKE SYMPTOMS,
NOT TREA’IED WITH ICS OR COMBINMION THERAPY

25-50 >50

FeNO value (ppb),
patlom 212 years of age

" FaND nm (ppb)

pationts <12 years of age <20 20-35 >3
I the case of & >A0% increase from previously stabie levals, intérpret oy high Feno
E,?:::: ;,‘Fm Increase > 10 ppb from last measuremant Increase >20% from last measurement
Iai;r;rvclﬁb&;'% respect ‘ May respond to corticosteroids
to sterold response® Unlikely to respond to corticosteroids (interpret cautiously in clinical context) Highly likely to respond to corticosterolds

* Anxiety/Hyperventilation * High levels of allergen exposure * Mopic asthma
* Cardiac disease « Infection as a reason for worsening * High-levels of allergen exposure
* COPD symptoms * Infection as a reason for worsening symptoms
* GERD * COPD with mixed inflammatory phenotype
* Noneasinophilic asthma * Easinophilic bronchitis
* Rhinosinusitis
* Vocal cord dysfunction
Smoking has been » Cystic fibrosis

shown to reduce * Primary ciliary dyskinesia {FeNO <5 ppb)
FeNO levels.
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CLINICAL GUIDE TO INTERPRETATION OF FeNO VALUES™

FeNO value (ppb),
patients 212 ysars of age

FeNO value (ppb),

patients <12yearsofage

Consider as significant
hcruu in mo

Additional or alternative
m:uukh
m

Smoking has been
shown fto reduce
FoND levels.

MANAGEMENT OF PATIENTS DIAGNOSED WITH ASTHMA, TREATED WITH ICS OR COMBINATION THERAPY

wrermeoiate ) T R
<25 25-50 >50
<20 20-35 >35
In the case of a >A40% increase lrom previously stable levels, interpret a8 high FoND.

Increase >10 ppb from last measurement
Decrease >10 ppb from last measurement

* Possible inadequate ICS treatment
1. Check adhesence
2. Chock for poor inhaler technique

* Consider adding other therapy apart
from ICS {eg, LABA)

* Consider ICS dose increase

* Review symptoms and consider alternate
diagnoses

* No change in ICS dose if FeNO trend
Is stable over time

* Check adherence
* Check for poor inhaler technique

* |mplies patient is adherent to treatment

* Consider dose reduction, or in case of
current low ICS dose, consider ICS
withdrawal altogether (repeat FeNO
4 weeks later to confirm this judgement;
if it remains low, refapse is unlikely)

* Anxiety/Hyperventilation

« Cardiac disease

« COPD

* GERD

* Noneasinophilic asthma

» Rhinosinusitis

* Vocal cord dyslunction

* Cystic fibrosis

* Primary ciliary dyskinesia {FaNO <5 ppb)

* High levels of allergen exposure
« Infection as a reason for worsening
symptoms

Increase >20% trom last measurement

Decrease 220% from last measurement

* inadequate ICS treatment

1. Chech adherence

2. Check for poat inhales technicue
* Consider ICS dose increase

* Risk for exacerbation may be increased,
especially if patient is not on an ICS

* Consider steroid resistance (rare)

* No change in ICS dose if FeNO trend is stable
over time

* Check adherence
* Check for poor inhaler technique

* High levels of aliergen exposure
« Infection as a reason for worsening symptoms

@



ATS

FeNo THAP (<25 ppb [<20 bn <12 tudi ]): noneosinophilic or no airway inflammation*

Chan doan bn c6 triéu chimg (ho man va/hoic kho khé Theo dbi bn c6 triéu chirng di dwoc chin dosn
va/hoac Kho tho >6 tuin) hen
e Nguyén nhan HH: e Hen: Noneosinophilic asthma

e Viém mii xoang o C0 thé c6 chan doan thém/khac

* Noneosinophilic asthma e VCD

» Reactive airways dysfunction syndrome » Tang théng khi do lo ling

* COPD s DianPQ

e DanPQ o Bénh tim

» Cystic brosis, primary ciliary dyskinesia « Viém mii xoang

e Extended postviral bronchial hyperresponsiveness e GERD

syndrome

e Theo dbi bn khong c6 triéu chirng da dwoc
N chan doan hen
¢ Ngoar HH: o * FeNO thép --: ICS du lidu / tuan thi tot

* Anxiety-hyperventilation o CO thé giam lidu (do FeNO sau 4 tuan dé

e GERD xem dién tién)

e Cardiac disease/pulmonary hypertension/ pulmonary
embolism

o Kéthop
o Thubc l&
e Beo phi

e \ocal cord dysfunction

Dweik RA, Boggs PB, Erzurum SC, et al; on behalf of the American Thoracic Society Committee on Interpretation of Exhaled Nitric Oxide Levels (FeNO)
for Clinical Applications. An of cial ATS clinical practice guideline: interpretation of exhaled nitric oxide levels (FeNO) for clinical applications. Am J Respir 29
Crit Care Med. 2011;184:602-615.



ATS

FeNo CAO (>50 ppb [>35 bn <12 t]) hodc FeNo tang (>40%): khéng KS hoic viém tién trién

e Chan doan bn c6 triéu e Theo ddi bn co triéu
chung (ho man va/hoac chirng da dwoc chan
kho khe va/hoac khé tho doan hen
>6 tuan) e Nguyén nhan:

e Nguyén nhan:  Van con tx di nguyén cao
e Hen e Str dung ICS khong tot:

e Eosinophilic bronchitis khong tuan thu, khong
o COPD with mixed dﬁl}g KT, khong du liéu
inﬂammatory phenotype e Hiém: khang corticoid,

Churg Strauss syndrome,
hay pulmonary
eosinophilia

Dweik RA, Boggs PB, Erzurum SC, et al; on behalf of the American Thoracic Society Committee on Interpretation of Exhaled Nitric Oxide Levels (FeNO)
for Clinical Applications. An of cial ATS clinical practice guideline: interpretation of exhaled nitric oxide levels (FeNO) for clinical applications. Am J Respir 30
Crit Care Med. 2011;184:602-615.



o Video do FeNO v&i Niox Mino




19 tudi sinh vién, 6 thang bi kho thé con

Kho thé ndng va cam giac

khong hit sau duoc
Khong kho thé ban dém
C6 nhirng con kho tho

cap, €0 lan tim tai va xiu
khi chay gang stc

Phun khi dung tri kho thé
thi tim dap nhanh

C6 VMDU nhung 6n véi
antihistamine

St dung salbutamol MDI

cat con khl kho thé do
gang suc kem ICS/LABA

e XQ phoi binh thuong

e HHK binh thuong véi test
dan PQ (-), FEV1 hoi
phuc 9%

e FeNO =18 ppb

e 2>Ngung tri hen, tim
nguyén nhan khac nhu
VCD
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N 38 tudi bi khoé thé

2 tuan:

e Ho, tirc nguc, kho tho

e Ngtra mat, mil, chay mii

Dj g thoi tiét, chd, meo

Tién st

e Hay bi VPQ, viém xoang,
viém hong 6 thang qua

e Khong bi hen

e Gia dinh c0 cha bi di ing

XQ + HHK binh thuong

Test lay da: 16ng cho, méo,

mat nha

FeNO 52 ppb

Cho ubng corticoid 5 ngay
ICS/LABA tiep theo

Bénh nhan tiép tuc cai
thién va gan hét triéu
chimg

Do lai FeNO sau 2 thang
la 16 ppb
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Nam 15 tudi bi hen va di irng

e Biét hen va VMDU 3
nam

e Test: di ing nam moc,
mat nha, phan hoa

o Sir dung thuoc khong
déu nhung 6 thang qua
khong lén con

e ACT=25, HHK= binh
thuong

e FeNO =118

 Khuyén bn tuan thu diéu
tri
e FeNO sau 2 thang = 90

e 2 FeNO:
 Phat hién nhirng truong
hop Viém nang
o Khong tuan tha diéu trj

34



Cac cau hoi thwong gap

— FeNO c¢6 phu hop vo1 tré em?

— FeNO do duoc & tré tir 4 tudi trd 18n tuy nhién < 7 tudi can
su hop tac tot

~ HO hap ky/10 c6 thé binh thuong thi FeNO rat co gia tri.
Nhiéu nghién ctru ¢ tré em cho thay diéu tri hen & tré dua
vao FeNO dem lai nhiéu loi ich.

(Peirsman 2014, Petsky 2014, Mahr 2013)
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https://www.niox.com/en/professional-resources/frequently-asked-questions/#collapse1

Cac cau hoi thwong gap

— Néu FeNO map mé (vi du 24 ppb) thi sao?

— Nén than trong va can két hop 1am sang khi danh gia mot két
qua FeNO ma khong so sanh véi két qua trudce do.
— Nén tham khao cac thong tin lam sang va CLS khac
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https://www.niox.com/en/professional-resources/frequently-asked-questions/#collapse2

Cac cau hoi thwong gap

— FeNO c6 thay thé dugc HHK khong?

— Khong

— Do viém khac do thé tich va luu luong phoi
— Néu ¢0 ca 2 thi danh gia tot hon
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https://www.niox.com/en/professional-resources/frequently-asked-questions/#collapse3

Cac cau hoi thwong gap

— Néu bénh nhan c6 FeNO cao ma khong c6 hen thi sao?

— Nhiéu nguyén nhan gay ting FeNO bén canh hen

— Mot s6 yéu to anh hudng nhu thtrc in, tinh trang di tmg thirc
an, bénh duong rudt
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https://www.niox.com/en/professional-resources/frequently-asked-questions/#collapse4

Cac cau hoi thwong gap

— Sau diéu tri corticoid bao 1au thi FeNO thay doi?

— Trong 1 nghién ctru (Anderson 2012), t,,, for FeNO sau khi
bat dau diéu tri véi ICS 14 2.5 - 3 ngay. FeNO dat binh
nguyén mai sau 2 tuan.2° Vi vay, do lai FeNO sau 10-14
ngay sau khi khéi tri ICS c0 thé 12 sém nhat c6 thé.
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https://www.niox.com/en/professional-resources/frequently-asked-questions/#collapse5

Cac cau hoi thwong gap

— FeNO ting sém bao 1au trude khi dot cap xuat hién?

— Chua biét, chua c6 nghién ctru véi muc dich nay.t
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https://www.niox.com/en/professional-resources/frequently-asked-questions/#collapse6

Cac cau hoi thwong gap

— Mot nguo1 b1 hen, khong ¢6 triéu chirng va HHK binh
thuong nhung c6 FeNO cap s€ duoc giai thich nhu thé nao?

- Két qua HHK tuong quan kém véi mirc do viém cta duong
thd (FeNO).>?

- Po luong mic d6 viém c6 ich khi né bién dong trude khi
chtrc ning phoi thay doi hay trudce khi xuat hién triéu
ching.!?
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https://www.niox.com/en/professional-resources/frequently-asked-questions/#collapse7

Cac cau hoi thwong gap

— Nén do FeNO dinh ky nhu thé nao?

— Thong thudng nén c6 FeNO nén cho cac bénh nhan hen dic
biét la nhirng nguoi co hen khong KS. Mot khi da dung ICS
nén tiép tuc duoc theo dbi dé to6i wu hod viéc str dung ICS.

— C6 vai nghién ctru cho thay do FeNO mbi 2-4 thang va diéu
chinh ICS cho dén khi FeNO trd vé binh thudng/thap sé
giam duogc 50% nguy co dot cap so véi diéu tri thong
thuong.2°
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https://www.niox.com/en/professional-resources/frequently-asked-questions/#collapse8

Cac cau hoi thwong gap

— Str dung anti-histamine va anti-leukotriene ¢6 anh hudng

dén két qua FeNO?
— FeNO khéng phan anh murc do té bao MAST

— Antihistamine khong thay d6i FeNO
— Antileukotriene khéng thay doi FeNO.13
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https://www.niox.com/en/professional-resources/frequently-asked-questions/#collapse10

Tom tat

~ NO tang cao trong duong hd hap bi viém va giam khi ding
corticoid

— FeNO la mot marker viém cua viém duodng hd hap trong hen

— FeNO c6 thé gilp ho tro chan doan hen

- FeNO giup danh gia tinh trang dap ing corticoid, danh gia mirc
kiém soat, tién doan con hen cap va kiém tra tinh trang tuan thu
di€u tr1 cuia bénh nhan.

- Dicu trj hen theo FeNO c6 thé giam nguy co dot cap (dac bigt 1
nhirng nguo1 ¢O nhiéu dot cap)
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