[ Downloaded from idap.ir on 2025-08-19 ]

OB2s5 5 (A (glacg Lo «(Sijy laoili 5l (slony 55
$Y 1 00 Sloxio P+ ¥ b ago o5las ¢l Jbo

Jwo!
09 30 px> ((FeNO) (508 3 w1 SS9 gt (3t B 41 (o y 99
39 (ACT) T J 355 99037 jliiol g (FEV) 4l Y 53 5 5L
o 1 4 Wino o1 lows

\ : #F . PO AN AV g . VoL
Olg Ol o & (SB ley sl < SlBOLde Jguy ¢ padecs 255 (lseS (3o U
Sl e ol Sy pole oSl (LSS 09,5 )
Ol eolns «ols (S pole olKiils ( pwiis slas Lo 095 -
Ol el el (S pale o8l w0ing sl g 4y, i

Ol el ool (S pole o8l puadailio g saé Sl pole 0uSiin g e gilio g sué Sliass 55
mMpsani@sina.tums.ac.ir : Jytuwes odiu 5"

E I S

il Jolge 0525 ol a0 Mie (Lo 50 el (5)loy (ol S5 Li> 5 oliiss sl oo Lol Ban i 8ud g dlone
5,Skae (gloasls am o lis il l,lome 51 pat SLoladl L 1, olays & gealy s s Copanl gl JS o 8,6
G ] S5 g S iyl o il s (FEND) codly dnsST Sy i 5 (FEVY) agli o5y 5 (gl sodls oo oo o5,
byl anlllas adloo ohlon ol 5o olons S gl (2l sl mine S5l S 58 (ACT) ol J ST (g1 ol 4l
Olee bL3,1 oy Grizeed 5 FENO mhas 5 ¢(5 yiog gl ulid ACT 0y sl el s i (Lo J 7S Sty ()] Sue
it plonil Lo as Lt oy

s ol s (e 550 Gl lons (65009 ] G 41 eaiiS axzl s el 4 Mo JLaS 52 olons (53 2 (snbaie anlllas (i sbe
4 EALS S 15 (GINA) pool (51 Sl S0 Lanogs oboloiig (slojlne ol 5 0 JeoSS o Jawgi ol S50 (9051 dslidin
ST S i s 38,5 13 (6 g el C0 (Lo (goled s O (oS 0025 YIS g 0 S Ao 008 ]SS 93 09,5 ¥
A (6 S o3l seo3ly

005 ;S 1A ppaandil 05,5 duw 4 o] J 7S rbans (leol 45 395 (550 Fr g 15 OF) poanl @ D Jlos AT ol anlllas ol oSl
5 og,5 o 6 loline g5 5 392 Jlw FENVAEVFIBA SEALSES 1 st cSiles =TV o 205 SelS g =YY) (o J S o(n=YA)
s osmltio B g yiwlsSi 657 il oaliil 5 ¢S B Candg sl (Sl il Lyl ales cglo plate B pao iz oy S
g5 45 Iy o(P=+ Y0) At tls Livog, S ples 4y Cormi (5,5¥l FEVY polio g5 b5 5ot 0 J55 wal b e P > <1+ )
ol s et 3 FENO gebaws (P=+/VF)) i oamline BFVAIFVC) (6l Sl b b a4 4l Sy 10 (6 ylzl oadle ooz 5o (5 loline
(Smrod gl Pel 0 ¥) 09 yiiin 015 & Cad (030 53 izmed g P=1 /0 YF) 092 Loy 57l 5l 5VL (8 BB 5l 4y oas ] oS8
o lolas g (pugSae (Ko o= /Y e P=+/+YA) ACT 0,05 g FENO juizxad g (1= =+ [YFY P=+/- V) FEV) g FeNO 0 ol oLis
(=2 VYR P=+[+FV) 0l o0yd camd jloline g Codin  (Siurad SO ACT 0,08 g FEVY (50 a5 Jl> 50 1015 0924

S4 Cue Sarod ACT 6105 5 FEV (y a5 o 15 o salicn ACT 6505 cpizod 9 FEV) LFENO (s ogSiae ( Srads 1§ S 40
s %30 ms 31 00 co Lial3El yless o2l il 6K 8 |y (6o prd Carat] FEVY 5 ACT jliial s oibonnline | Snrad 2l

D525 31,8 ool 5550 51y 9,5has ool )l LS 10 pal J5S gl s (el SO lgie 4 wlgs o FENO

993 2T S 2 ol 55 9051 il S 50 55kl (03l oz «(6 kg sl o] 03 1gu0lS

AN


mailto:mpsani@sina.tums.ac.ir
http://idap.ir/article-1-33-en.html

[ Downloaded from idap.ir on 2025-08-19 ]

=22 iz o FENO mhans g (6 tag yoonsl @l ACT 0505 bl
b ool el ol e bLs )|

o)
ol s S L s (555 2 5ol (gabaie asllls oy
4 dly (S p B S5 s Lo (6 e pal (A5 4 oaiiS axx]
hlboss Joli 35,5 sLnlonn 5 gl ol (K35 sl ol
il 00,5 oolal gl (slag,lo 5lole ¥ JBlam a5 Jlo VO VU
PR IRV W VESP Y BV CE PP XVERA S L WP TR AL gPUET N
Gy g il Al 4535 ahn £ 0 whis olKiws Cighc
anlllas I35 91 (51 5 5301 52 @) sl adls Wl oz
M awlis) ol (Sipy pade o8 isle S aeS lawgs
5 alalT adbeols, 5 wb ab IR TUMS.MEDICIN.REC.1397.340
Ay dslllae o o800 5l S Baas S b als ladl
D 4 sl J5S sl 5l Jelge olol ) slogs L0031 (559 2or
A i 09,5
51 0bS glacanssST Lo b pune Laid o) 09,5 o
.(SABA: Short-Acting Beta-Agonists)
St glassg i iS5 ,5T Ly SABA Gy an ¥ 03, 5 o
(ICS: Inhaled Corticosteroids)
HlVsb lacaussSTLL LY o9 lag)lo Bpas ¥ oy )5 o
0355 15 slac oSt Ly (LABA: Long-Acting Beta-Agonists)
(LTRAs: Leukotriene Receptor Antagonists) y; ,5¢5J
S5 ydgS 51 5 LTRA (LABA dCS (slag s Byae F 05,5 @
(OCs: Oral Corticosteroids)  ST)s5 (slad g,5iwlsSs )95 B a0 :d 09,5 @
kB slaog 5 slagls 51 S ya Lol o

il J 555 (39031

O s ol  GINA sla Lae bl ol J 0S8 mlaw
o))l abdS azie ez ol (5l S, Glie 45 (ol
alaz 5l Jlgmr iy Jols ACT ol 00ld ol oy lows Jowgs oS’ o
WM Slads caslyg, e oodled Coogasme ¢ i S5 Slgl )8
5 0apaln slag,ls 5l eoliiwl Glads (eml WDle JJo 4 Olgs
Slanl e el eogame .l gl 0S8 51 Lo 995 Sb)]
09,5 dw 4 (5, J S a5l olles casS o el O BN
Ol med) 00 J ;S dans (YO-Y e Dl pad) 00l ]S 1000l o
(V0-0 & ya) oo J S 5 «(VA-1F

Oer 5 G ey slage

doddlo

5 0n inogt (2lsn slaol, (reze el Blyis 4 Ygora o o]
Slod i o ol ol sl (i slas o Pl 5l (S
S35y 5 (lidioa ;Lo 5l aS ol il glacasssd ||
ol ol slocaigd 5l o b dapo slslas alge wiloglins
a5 (T V) 0t Olies 4 bgrye g ((are (( S85 Jalse
5 sl gy 3,Shoe sl stalesl 5 (il lpallss Sl (oS 5 ol o]
5 Golont S5 090 sl polae sla oyl ol o aige g oo
sz Plse ol Blas an rizmes g laie; Sl pelas
(V) canl lagyls 51 ool Jlozs]

Sl s a5 w8 e Sty ol S e sl Joall g iy
Feoblon 2 &)la 6lp §ilen Silnidgl 2 (e ploy olxl
i) O ) ot ekl (b s (e (228 Sl S0
el sl Sz LSl gy oas Sleitay ol (Sl J 28
g ol abu! VAAY Jlu o )b 1ol (GINA: Global Initiative for Asthma)
WS oo apoh Sll el J 2 Gulul 1) el Co e a5 2 S
el J S g ity sl oozl 5 bate (ol (6l (D)
PFT: Pulmonary ) (59—, & ,Sdos & g (ACT: Asthma Control Test)
Jdo as caml Copie gl Jgere slo bl lgieas (Function Test
aogs Wi oo Al 1) Sloll s i LulSail aSul g 12 g
Y &) 045 o0

o33b a1 S i peh 6 S ojlasil S sl L o
<lgdl 1 —a>Llis 45 (FeNO: Fractional Exhaled Nitric Oxide)
ol JyS coiS oLl 6l PFT L ol jen cosl olso slaol,
Coaple Jdo 4 FENO 3l solazwl (3 A) cowl ouls 48,5 s jo
FENO zhas iol; 8l .ol joain o] oul 5 (ol jut (L]
Ol 5 S el g ol ) Slidon el Qledl oaisS oS
O LAY 3000 Sg o5 s 158 51 Yol Lo 550
5 S SLa S 5l olass U cou FeNO gl (I
OGNS Jo Sy 5 Sl e sl 052 alex 5l g0
@l e plSin 1y slse ol wal 05 g, cnl 51 ool
O A6 s s obes]

bl 1 T a5 el J5S Vgoms K05 ol Jlo 5

wLm‘f &y A.&-&Sksﬁ L.S"L’))‘ ACT ML.M..MJ)J 9 G)MBW‘ 6L°°‘>“)

Slalllan ol iy U5 05 5o s (85lomt S35 5l o]
6olim!l olgmie 4 FeNO zobaw 3l soliiul o5l ol sl (sousto
eizeen 5 ACT Ll L o] bLsl g ol J,508 (25,1 sl
Ak 5 0md bt a8 Sl ot ploxil (6 g ol sla el

(Vo) cal asls

oF


file:///C:/Users/dr.sehat/Downloads/بررسی%20ارتباط%20نیتریک%20اکسید%20بازدمی.docx%23_ENREF_1
file:///C:/Users/dr.sehat/Downloads/بررسی%20ارتباط%20نیتریک%20اکسید%20بازدمی.docx%23_ENREF_2
file:///C:/Users/dr.sehat/Downloads/بررسی%20ارتباط%20نیتریک%20اکسید%20بازدمی.docx%23_ENREF_3
file:///C:/Users/dr.sehat/Downloads/بررسی%20ارتباط%20نیتریک%20اکسید%20بازدمی.docx%23_ENREF_4
file:///C:/Users/dr.sehat/Downloads/بررسی%20ارتباط%20نیتریک%20اکسید%20بازدمی.docx%23_ENREF_5
file:///C:/Users/dr.sehat/Downloads/بررسی%20ارتباط%20نیتریک%20اکسید%20بازدمی.docx%23_ENREF_4
file:///C:/Users/dr.sehat/Downloads/بررسی%20ارتباط%20نیتریک%20اکسید%20بازدمی.docx%23_ENREF_6
file:///C:/Users/dr.sehat/Downloads/بررسی%20ارتباط%20نیتریک%20اکسید%20بازدمی.docx%23_ENREF_7
file:///C:/Users/dr.sehat/Downloads/بررسی%20ارتباط%20نیتریک%20اکسید%20بازدمی.docx%23_ENREF_8
file:///C:/Users/dr.sehat/Downloads/بررسی%20ارتباط%20نیتریک%20اکسید%20بازدمی.docx%23_ENREF_9
file:///C:/Users/dr.sehat/Downloads/بررسی%20ارتباط%20نیتریک%20اکسید%20بازدمی.docx%23_ENREF_8
file:///C:/Users/dr.sehat/Downloads/بررسی%20ارتباط%20نیتریک%20اکسید%20بازدمی.docx%23_ENREF_8
file:///C:/Users/dr.sehat/Downloads/بررسی%20ارتباط%20نیتریک%20اکسید%20بازدمی.docx%23_ENREF_10
file:///C:/Users/dr.sehat/Downloads/بررسی%20ارتباط%20نیتریک%20اکسید%20بازدمی.docx%23_ENREF_10
file:///C:/Users/dr.sehat/Downloads/بررسی%20ارتباط%20نیتریک%20اکسید%20بازدمی.docx%23_ENREF_11
http://idap.ir/article-1-33-en.html

[ Downloaded from idap.ir on 2025-08-19 ]

o (FENO) g0l 0T S s s bl | (o) 2

Mo oyl jlows Slol 8 4 355 ool 4 Mo Jlows AT Jolis anlllas !

9 FeNO FEVY sla msl i (wlol p ois J 58 g ooy J S o] @0
b sla The eizres (ol ool ools Lz Y Jga> ;0 ACT
oals LS ¥ Jgaz 0 ACT Lalis wlulp asdlas o Bouses &
WJ OB;M O f“‘“’" d)‘)L.m U‘)LQ'“" ua}LM: UAI u.:Lw‘/u ol 00
00 S Mol 5 (1 =YY oo S5 o =TA) oo J S s
O 999= Jlo FENARFIOA Bausses )8 g :5Kbs (0 =YY)
(P=+IAYY) ais ssalive g (Sl S5 51 (g loline Dglas ooy )5
slass Hlis (g lolixe glds Loog )3 o 5 (S 20595 Cuiad
Bpan ol go JSis U5 1) Came IS 51 0us )0 OF/0 .(P=+/T)Y)
Soldy 5 and 0135 GBa S e 5 5l as e AYID. jo gl plaie
YEA 0 Loyl aiblow (P=+/YAD) ois esalive laog,5 o (6 boline
ol L ollows o (6 lobine &igles Lol ccuisls 0929 o)l jlows 51 oo y0
JolS U8 5 ooy d YV o) oond J5isS (o 0 YV/F ) onis J pus
Al Caizmad bl 0y g LogsT lghd jhas 5l (ao 0 YV/e+)
Gloog, S G (s bl Sgles o5 0 (3155 ofilens 3l el (Solsils
050,55 edaliie  Solgls ailw , b 5l ol slitel oy calises
SR 3550 e 5l as 0 AN B G ae 0590 40 (P=+/AFD)
Aoy BF e g Jlad d oK ao 0 FI0 oS b0 ing 00iSS
JrS 5 e J55S w0nti I8 ol b Olilons G (88T s
3ol 5l o, d AR (P=2 /YY) oS onal i |l
Sglds Lol cais,S oo oolainl Blacciwl b STie5 slaauy g yilsSis )68
ool J 7S cilises slacendg b oo e Bpan i o 5 lolias
yaboass ol JolS J S L o, 81L(P=+ VY R) 000 55 salie 3
Aaoly ;500 05,5 50 A Cuud g SYL FEVY polie 29 B
lzi Loy )5 o (6, olins gliss FEVVFVC oS Jl> 5 (P =+/+ Y0)

yob s 00is J ;S mal b oyl ylew ;0 FENO «ploggl (P=+/V FY) ola

65509 o]
v 5 085 5 (ligagty K ) (8 hngympd 5 (o et
5 (FEV1: Forced Expiratory Volume in 1 Second) 4 S jo (s L posb
Olilew 0 ol (FVC: Forced Vital Capacity) (s )Ll b <ud )b polas
oS 535 09,5 duw & (VW) GINA ol g0 Bl o] 0 yolasl 5
FEVY) Lasgio pal oo Ar 5l i b ol FEVY) i s o

(2,3 Fe 5l JeS FEVY) il gl 0o ,o VA B £2

FeNO (5 50 310!
it (a8 /154 ol distenid (yooril Jooll s 4 a5 | FeNO
(ATS/ERS: American Thoracic Society/European Respiratory Society) L g )I
p3b Jlon 9 09— o o0liindl (i 025 5l g, nl 50 8 (6 S o3l
plodl Al Ve o ay ail il Lo B0 il cepu b e SY5b
4 ool Cwsan sloel (. Sile g 95 o )85 b dw dl po oyl R o
P er) Jlep Sygo 5 (V1) 05l o 485 o 0 FeNO jlaie (sie

OF) 05 o (gails YO ppb) ol / Jawgie 5 (<Y [ppb]) o,llee

&olel yg03

Sy =gl gei] 3l ealiinl Ly Laosls aisi (99 Jla
Ol aiels g ailee &jg0 4y S5 (sl e 0l o3 ,l (Shapiro-Wilk)
S (5loeite 5 OD) Jlne Syl £ Silis S50 L (QR) (S
03251 5l oy S i dalie (ol i i)l (aoy0) Slyl2 50 4,
slwosls gl,s Mann-Whitney U L Kruskal Wallis One Way ANOVA
30,5 solatl S slaosls auslio (5l Chi-Square (yge3l 5l g oS

93 JACT o,ai 5 FEVY FeNO (s  Kioon Julovi (ol
oo ylaie i eoliil (Spearman Correlation) o ! (Kwoer
A dwle i 2 (gl (Pvalue 1) (o el Sinon

Y8+ aseui SPSS (g Ll l58le 5 5l ool L Lavosls J o

/-0 5l ,=eS P-value g o plosl (IBM Corp., Armonk, NY, USA)

(P=+1-Y8) 391 3YL ooy 5 ol ) S gz h REIPLER SRR NIV
FeNO g FEVY ACT sy aslis whl p oulid | 5o g oas | oS p—wT 4w ylylow Slgly8 ) Jous
ACT FEV) FeNO
(n=av) (n=AY) (n=av)
YV(YA/Y0) YA (F7/2Y) YY(vam-) o J S ol
POV -120) Y (OV/-2) VA (Y+/V+) o J S

FEV1: Forced Expiratory Volume in 1 Second, FeNO: Fractional Exhaled Nitric Oxide, ACT: Asthma Control Test

(012 0 309) 002358 el 5 (V=YD 6503 0 J 7S ol bty (510 sletal slvosgume ACT Lulul
Y0 ppb) oais J 58 sl 5 (SYO PPB) oas J 58 panl (llits (gl 5litel sloosgae FENO yolusl s

(a0 VA 51 1S oauis s 0...] g (Qoyo Al ans) oo J S (V“"i el gl el sbosgazme FEVY ululy

s a8l (e )0) Slglyd &g e e

oy


file:///C:/Users/dr.sehat/Downloads/بررسی%20ارتباط%20نیتریک%20اکسید%20بازدمی.docx%23_ENREF_12
file:///C:/Users/dr.sehat/Downloads/بررسی%20ارتباط%20نیتریک%20اکسید%20بازدمی.docx%23_ENREF_13
file:///C:/Users/dr.sehat/Downloads/بررسی%20ارتباط%20نیتریک%20اکسید%20بازدمی.docx%23_ENREF_14
http://idap.ir/article-1-33-en.html

[ Downloaded from idap.ir on 2025-08-19 ]

Oer 5 G ey slage

el J 58 o polaol 3 anlllan 50 (BEUSSES pi a0l s S59 .Y Joar

. owds J S s J 7S o 5 Slols Copmozr JS
p ylade pes s
(n=YA) (n=YVY) (n=YY) (n =4Y)
< [AYY FYNAENVEITY FF/AFENY/-A AfZERESRVAR FEINVALNTIOA a(JL.,)) O
DARN Y- (0F/-%) Ya(v-/f.) IAAZVARD! OY (bFI6+) P(Lige) Copmiz
<IYAD YV AV/f) YO@AY/F.) YF (AAA-) AP (AYI0+) P(ab) g,ls plaie 3 puas
RINaT \Y (¥VE) Ve (VY 0) Ve (YV/e0) YY (YF/A+) Pl Lol
<IAFD A (YY) Y(Yola-) Y (Yoa+) YY (YY/A-) Oal) oo Sl a4l
PSSR s S
YR Y(va-) Y(VIf-) V(YIVe) 7 (#Ib-) Jles e
fO-10) c(ele) \ (YIVe) O (/f+) PUats
YYM/F-) YO@Y/F.) YO AY/ED) A (AA- ) B
AR YY(FVAL) AMARIARD) YY (YVIA+) Ya (Ab/A+) P(al) (Blascal b (S1y95) S g yimlgSs oS
AATER va/- - AY/D- YAID- .
[+Y0 FEV\®
[(AYEREN ERD} [CATERENIIED) (VFI0+--AJ/YD) (Pl +=AF[++)
<IVEN YANYEVY/OF VeI EEANPY \ATAR eV YYIPALN <Y FEV1/FVC*
V) \Y/ . VO AN
[+Y# FeNO®
(Voo +=YYIYD) (V[e+=\A++) (Vele =NV ) (Velee=YY[e )
<efee) VVVAEY/PY \VioFEY /-4 YV/VEEV/ VY \PIYYEF/P ACT?
%0One Way ANOVA
®Chi-Squared Test
Kruskal Wallis Test
FEV1: Forced Expiratory Volume in One Second, FVC: Forced Vital Capacity, FeNO: Fractional Exhaled Nitric Oxide, ACT: Asthma Control Test
L Al (0 ,3) Slsl 2 Sjee & (S slayuite 5 (IQR) (5 lo ylee diels 5 ailio b (SD) jlrocdl il £ (1Sl &gty (55 (sl puicin
JRECHKRPICOPSUOuN I R

s oline g Cudte  Siod SO ACT 0,08 g FEVY (0 oS Jl> o
O-F JS5) (=YY =+ /- FY) s oago

ACT Al ol 4N oo 7S oy ol aalln

Ll olsme ol ey BLI ) (eizran 9 FENO mhas 5 (5 5tog s
S ACT (lady (329 00) (o § o ] o iS5 3,5
OHESen g 05 oMl Jawgs gy j0 iidlo |y pal JolS B oo
JolS S 05,8 15 0oy BV e ACT Lol 1 e YOF 51l o
JrS 09,5 30 0o )3 VYA 5 (gl S5 05,5 3 20y VYT

dunlio Lo slog, 5 ;0 |, FeNO ol s ¥ Jou o>
Sololime jobay lo e 0 FENO mhaw ols lis gl .0uS oo
108 oy b ol s 48 oo (P /- V) 39 065 51 YL

OB eS8, an e g HBa T8, as aaS K

sanl_io FENO C.]a_m e ‘5)|.)L_A_x.n QBLG_: L‘Q“\*JBH‘#)5§
(P> l) dis

M}QACT 050 g FENO ro puiomed (1= —+/Y?FY P=+/+19)
(r==+/YY~- sP=‘/‘YA)A_&oA&bL&ﬁW)‘QLZJ.¢3w9_§Jw

OA


http://idap.ir/article-1-33-en.html

[ Downloaded from idap.ir on 2025-08-19 ]

o (FENO) g0l 0T S s s bl | (o) 2

Lo ‘slncg)f o= FeNO @a.w dus o Y Jgu

p ylade FeNO (0w00) oo poe )
o=
IR, YO+ (AIYO-\Y/-+) INE(\I'RD) O
VAL« « QAYIYO-YA/++) fe(fYI0.) Sy
k}u)
NN VE[ e (Vefe =Y Eem) oY OVIS+) Jlo b+ 5l S
VE[e e (Vefee=YY/e0) YA (FY/E) SV g Jle b
Lyss'
YO« (A« =Y+ /YD) YY (YFIVA) o
SYE :
VE[e o (VoIYD-YSE[++) 7 (FOIYY) .
g
Y /oo (O +=\OIYD) 7 (FIOY) Jlé e
AR
YV oo (OIO-YF/+) NEARD) FURRCY
NP[eo (Vofo==YYID-) A (AA[- <) )'f):a
sSlisl a g 7l S35 65
NN VO (A=Y /) VY (VAEA) ab
NElee (Veloo=YY] ) YO (AV/OY) >
Ao $lnenisST o Sl s 5l s555
SRV YOI+ e (Vo/e=YYIYD) SY (BVIF+) aly
Vo[ (AIVO-Y VYD) Yo (YY/7) >
S 93 a9 sl gSiI )5S
+IADA \o[e e (YIB-=YA/++) 2 AQ/A) al
VO e (Vofee=YY]e+) INGEYARD) >
Qg sl g5 555
(U,Sl)}& % u=_sL,...‘..;!)
. JEYS O/ e (Vels =YY+ v) Ya(AB/A+) e
Yoo ONO=YNDe) AAGA7ARD) g
Mann-Whitney U
ad &l (ae)0) Slsld Oso 4 S Gl ysie 5 (IQR) (Sl ls atels g aibs b (SD) Jlredl ol £ (1 Khie & jg0 4y (005 (sl yuite

5 5,5 Sy yicon 5 ol 5 o (a0 YA sg0) oS J 8
Son ACT ool Lo anlllan yo gl J 755 09,5 50 ol 31 jiaS slows
wodle bl 4y oo a5 il loaisS Jhgasee Jalse Jdo 4y ol
g e (oo 5 g lis; elad s Sl (Lo )G b el 4
21y (Sopdl g gl o L) ol Sen 5 Khurana &Y+ 14 Jlo 5o
Ohlam 3l do 0 AT as wisls (yLad g wisls )13 ob5 1o ,50 Hle FAN
i (S0 gl e Gllem 5l oo )3 FY g ayals (5ol 4 Dl
(ACQ-5: Asthma Control Questionnaire) _yoluw!, oauis J yiuS MT shls
Jy=aS 05,5 O FEVY aslws s pols aslllas jo0 .(VF) Wog
93 e (S Lol o9y 505 09,5 95 5l S (s )lolire jeboay onds
Laosls) (P=+/FA0) aid cdslice JuolS J a8 5 (coms J5S 09,5

AR

By 0 & SKaidS aahais adlllas G (o (V0) aisils I3 ans
bl a3 S 58 ) p 090 el 4 Mine jlen A) i ploxl
=l 50 el JpmiS b (A) il | (ke (gomd J S Sy
oozl Judo a wilgy oo laglas ol 09y ol asdllas I iny Slallas
9 Golon Condy o)l Slm alie slaganail 5 bl
Ol ol gg ol o L o Lawgd dalicins . oSS (puizmon
Sl dsbide yy 5 ogdle Jloy Cunds b))l sl 3 s byl
bl a7 (g0l 8l oo de asdllan 1o (S0 (Gaw jl0gd a8 5 5 o

S ACT ygojl bl aS 0gy (g0l 31 5l iiis (ao 0 A g ooy


file:///C:/Users/dr.sehat/Downloads/بررسی%20ارتباط%20نیتریک%20اکسید%20بازدمی.docx%23_ENREF_9
file:///C:/Users/dr.sehat/Downloads/بررسی%20ارتباط%20نیتریک%20اکسید%20بازدمی.docx%23_ENREF_16
http://idap.ir/article-1-33-en.html

O)er 5 S Sl Sl

R? Linear = 0.099

&0

ON®4d

120

100

a0

60

40

20

FEV1

FEVY gFeNO (yu (Smnod ) S

R? Linear = 0.061

[ejo} LoV

&0

40

FeNO

20

K Agte

FeNO 9 ACT 3Lkl

R2 Linear = 0.048

23

@
ja ]
@
818}
o
oo
@
[
a0
ACT bl g FEVY (Koo .Y o

20

120

100

FEV1

40

20

L = [yl
— —

[ej0) LOV

[ 6T-80-G20g U0 J1dep! wouy papeojumod ]


http://idap.ir/article-1-33-en.html

[ Downloaded from idap.ir on 2025-08-19 ]

o (FENO) g0l 0T S s s bl | (o) 2

S8 oladlae 5 o LY V) ail glo e j0 als slaol,
by galaie dalllas S 0 (YY) Conl ot odalive Jolas (i
Slam YY oo 0 FeNO mla s s plosil aSgus jo a5 )], Sen 4 Olin
b 5Ty Jke 55 b (6ol (Al YO-VB) o 4y Sl
s s 35 g1 Ly it s 5o, FoNO ghas calSinzz
aslllas ;o (V)) 05 o o Blacul o g il 3l oolasul g yantS

o8l ogSae 3 jloline  Stacen FEV) 3 FeNO zolaws (yu ¢ pol>
I a4 ditce o0 ool Lanseis o3 jlews VOV )], o Kavitha
ol 1,8 aslllas 550 olo VA Soe 4y JLo YFIY i Sl
o YOIF e iy an oloyo jlay g lasl o FeNO zgla s .Sl
FEV) 4 FeNO zola sy (5 lolize bL3 I laize 095 ppb YA/F -

SBliiinl 3 g 5wlgST )55 95 adle YA 0,90 31 s 5 lal (o
Y) ws,S ounlie

uAJ?jM MACT e)m5FeNOu.,.a).;5FEV\ 5FeNOu4.>

S Olgie A asilgr o FENO oS aas oo Lis boasdly ol .ol oanlie
0 18 osliid 350 ool S8 s (25} sl Sagels AL
032l 26 ACT 0,0 g FEVY (i (5 lolins 5 Cuite (Koo ¢ yuizron
el gl J 58 sl 5o Il ol sl 5 oo ul a5 ws

Tob 2 Sy DM 3l o 0any] Slalllas sl
IS 0 bl glaasls plo (485 bl Geizees 5 FENO
295 sn ey ol

1. Burke W, Fesinmeyer M, Reed K, Hampson L, Carlsten C. Family
history as a predictor of asthma risk. American journal of preventive
medicine. 2003; 24(2):160-9.

2. Subbarao P, Mandhane PJ, Sears MR. Asthma: epidemiology,
etiology and risk factors. CMAJ. 2009;181(9):E181-E90.

3. Wu TD, Brigham EP, McCormack MC. Asthma in the primary care
setting. Medical Clinics. 2019;103(3):435-52.

4. Bateman ED, Hurd SS, Barnes PJ, Bousquet J, Drazen JM,
FitzGerald M, et al. Global strategy for asthma management and
prevention: GINA executive summary. Eur Respir J. 2008;
31(1):143-78.

5. Busse WW, Lemanske RF Jr. Expert Panel Report 3: Moving forward to
improve asthma care. J Allergy Clin Immunol 2007; 120(5): 1012-4.

6. Leblanc A, Botelho C, Coimbra A, Da Silva J, de Castro ED, Cermadas
JRA. Assessment of asthma control: clinical, functional and inflammatory
aspects. Eur Ann Allergy Clin Immunol. 2013; 45(3): 90-6.

7. Saito J, Sato S, Fukuhara A, Sato Y, Nikaido T, Inokoshi Y, et al.
Association of asthma education with asthma control evaluated by
asthma control test, FEV1, and fractional exhaled nitric oxide.
Journal of Asthma. 2013;50(1):97-102.

8. Dweik RA, Boggs PB, Erzurum SC, Irvin CG, Leigh MW,

4

9 FEV) GIG—M) O (ered (! oais ool ul....; C’L“" PO 5o
aaflae Ls 4l Q_il Oy oddliwe Lg)loL;_M ,_m o2 ACT 0 yai

O 6 bline LL3 | a5 1(10) casls Slsen o) Sod 5 ol sodlus

09,5 ;o FeNO mla s asls ojbl> asllas jo (P <+/-+1) 25,5

09,5 0 Ll wgs ;550095 90 5l siion (g loline jeboay oauis JuaS
P=-1FVV) ois ovmlin ladly iz oS 8 g (oond 8

wtelin gloadl (cwl ouii ool (lid bl Coond jo brosls)
a5 jshilen (VY Q) sl oads 5,155 L8 lidsy 5l Sy lawgs
s g o5 Jslse 3L Coss FeNO gghau o 53 33
so-bd o0 ;0 FeNO o (bl asllas jo .05l 3 alixe
aslllae o) 0 Cmozr G b (b3 ed Lol g VL (o5 LB
Al g FeNO mhw oy (g lobine bl | el 1 ogdle .ais onnliv

3579 S rlsysT SLagyl 5 eSS Cundy sl
A 55, = ol )LSen g Taylor o wgi a5 glasllas o .cila
il el 51,5 alil (03 FAF 5 0,0 FYY) JLS 5
A Mis Hlow V0P e cpl 51085 1,8 w0 5590 FENO zglaws
FeNO zha s (2 Sile a5 ozl o SS9 bay yliize 0504y o]
M 5 LT o) (Jlaist oo S Ghgasee Jolge 51,k 0
S92 055 3l ki 40,0 YO Gloye 50 (4295 JB jeboas (GansS
0,55 Jalse S5 5l ey Crmizmen (pPD VV/F+ Llis [ VO/Y )
OSen Dglas (pl (VA) 099 Jlole jlioren FENO o iwi> Sglas

942y OO S ;0 5 (g e aily s 4 sue B ol

&L
Lundberg JO, et al. An official ATS clinical practice guideline:
interpretation of exhaled nitric oxide levels (FENO) for clinical
applications. American journal of respiratory and critical care
medicine. 2011;184(5):602-15.

9. de Abreu FC, da Silva Junior JLR, Rabahi MF. The fraction exhaled
nitric oxide as a biomarker of asthma control. Biomarker insights.
2019;14:1177271919826550.

10. Turner S. Exhaled nitric oxide and the management of childhood
asthma—yet another promising biomarker “has been” or a misunderstood
gem. Paediatric respiratory reviews. 2015;16(2):88-96.

11. Rajvanshi N, Kumar P, Goyal JP. Global initiative for asthma
guidelines 2024: an update. Indian pediatrics. 2024;61(8):781-6.

12. Bateman ED, Hurd SS, Barnes PJ, Bousquet J, Drazen JM, FitzGerald
JM. Global strategy for asthma management and prevention: GINA
executive summary. Eur Respir J. 2008 Jan; 31(1): 143-78.

13. Exhaled, N. O. ATS/ERS recommendations for standardized procedures
for the online and offline measurement of exhaled lower respiratory nitric
oxide and nasal nitric oxide, 2005. Am J Respir Crit Care Med. 2005;
171(8): 912-30.

14. Miskoff JA, Dewan A, Chaudhri M. Fractional exhaled nitric oxide
testing: diagnostic utility in asthma, chronic obstructive pulmonary


file:///C:/Users/dr.sehat/Downloads/بررسی%20ارتباط%20نیتریک%20اکسید%20بازدمی.docx%23_ENREF_15
file:///C:/Users/dr.sehat/Downloads/بررسی%20ارتباط%20نیتریک%20اکسید%20بازدمی.docx%23_ENREF_9
file:///C:/Users/dr.sehat/Downloads/بررسی%20ارتباط%20نیتریک%20اکسید%20بازدمی.docx%23_ENREF_17
file:///C:/Users/dr.sehat/Downloads/بررسی%20ارتباط%20نیتریک%20اکسید%20بازدمی.docx%23_ENREF_18
file:///C:/Users/dr.sehat/Downloads/بررسی%20ارتباط%20نیتریک%20اکسید%20بازدمی.docx%23_ENREF_19
file:///C:/Users/dr.sehat/Downloads/بررسی%20ارتباط%20نیتریک%20اکسید%20بازدمی.docx%23_ENREF_20
file:///C:/Users/dr.sehat/Downloads/بررسی%20ارتباط%20نیتریک%20اکسید%20بازدمی.docx%23_ENREF_21
file:///C:/Users/dr.sehat/Downloads/بررسی%20ارتباط%20نیتریک%20اکسید%20بازدمی.docx%23_ENREF_21
file:///C:/Users/dr.sehat/Downloads/بررسی%20ارتباط%20نیتریک%20اکسید%20بازدمی.docx%23_ENREF_17
http://idap.ir/article-1-33-en.html

[ Downloaded from idap.ir on 2025-08-19 ]

Oer 5 G ey slage

disease, or asthma-chronic obstructive pulmonary disease overlap McLachlan CR, et al. Factors affecting exhaled nitric oxide
syndrome. Cureus. 2019;11(6). measurements: the effect of sex. Respiratory research. 2007;8:1-9.

15. Eslaminejad A, Taghavi K, Moradpour S, Emami H. Prevalence of  19. Olivieri M, Talamini G, Corradi M, Perbellini L, Mutti A, Tantucci
Asthma Control in Iran, assessing asthma control test running head: C, et al. Reference values for exhaled nitric oxide (reveno) study.
Asthma control in Iran. J Respir Med Lung Dis 2017; 2 (5). 2017;1028. Respiratory research. 2006;7:1-6.

16. Khurana S, Lyness JM, Mallett S, Nelsen LM, Prazma CM, Albers 20. Nerpin E, Olivieri M, Gislason T, Olin AC, Nielsen R, Johannessen
FC, et al., editors. Association of depressive symptoms with health A, et al. Determinants of fractional exhaled nitric oxide in healthy
status and markers of uncontrolled severe asthma. Allergy Asthma men and women from the European Community Respiratory Health
Proc, 2019;40(4):252-8. Survey lll. Clinical & Experimental Allergy. 2019;49(7):969-79.

17. Kavitha V, Mohan A, Madan K, Hadda V, Khilnani G, Guleria R. 21. Olin A-C, Rosengren A, Thelle DS, Lissner L, Bake B, Torén K.
Fractional exhaled nitric oxide is a useful adjunctive modality for Height, age, and atopy are associated with fraction of exhaled nitric
monitoring bronchial asthma. Lung India. 2017;34(2):132-7. oxide in a large adult general population sample. Chest. 2006;

18. Taylor DR, Mandhane P, Greene JM, Hancox RJ, Filsell S, 130(5): 1319-25.

Original

Relationship Between Fractional Exhaled Nitric Oxide (FeNO), Forced Expiratory Volume
in One Second (FEV1), and Asthma Control Test (ACT) Score in Asthmatic Patients

Elnaz Ezzati, Keivan Gohari Moghadam?, Rasoul Aliannejad 2, Mahnaz Pejman Sani**, Marjan Akhavan'

1. Department of Internal Medicine, Tehran University of Medical Sciences, Tehran, Iran

2. Respiratory Disease Ward, , Tehran University of Medical Sciences, Tehran, Iran

3. Division of Pulmonary and Critical Care, Tehran University of Medical Sciences, Tehran, Iran

4. Endocrinology and Metabolism Research Center, Endocrinology and Metabolism Clinical Sciences Institute, Tehran University of Medical
Sciences, Tehran, Iran
Corresponding Author: mpsani@sina.tums.ac.ir

Abstract

Background: The primary goal of asthma management is to achieve and maintain clinical control of the disease. In
patients with asthma, the presence of various factors influencing disease control highlights the importance of
monitoring treatment response through measures beyond clinical criteria. Pulmonary function indices such as forced
expiratory volume in one second (FEV1) and fractional exhaled nitric oxide (FeNQO) play a role in assessing asthma
severity and control. The Asthma Control Test (ACT) is also a validated tool for evaluating disease control levels in
these patients. This study aimed to assess asthma control status based on ACT scores, spirometry results, and FeNO
levels, while examining correlations among these indicators.

Methods: This cross-sectional study was conducted on adult asthma patients visiting the spirometry unit at Dr. Shariati
Hospital, Tehran. Patients completed the ACT questionnaire, and were categorized into three groups based on the
Global Initiative for Asthma (GINA) criteria: well-controlled, partially controlled, and uncontrolled asthma.
Subsequently, the patients underwent spirometry, and their FeNO levels were measured.

Results: The study included 92 asthma patients (52 women and 40 men), who were categorized into three groups based
on their level of asthma control: uncontrolled (n=38), partially controlled (n=27), and well-controlled (n=27). The mean
age of participants was 46.18+14.58 years. There were no significant differences between groups in terms of age,
gender, regular medication use, history of atopy, family history of asthma, smoking status, or corticosteroid use
(P > 0.05). Patients with well-controlled asthma had significantly higher FEV1 values than other groups (P=0.025),
while no significant difference was observed in FEV1/FVC (P=0.141). FeNO levels were significantly higher in the
uncontrolled asthma group compared with other groups (P=0.026), and were also higher in men than in women
(P=0.007). Correlation analysis showed a weak but significant inverse correlation between FeNO and FEV1 (r=-0.262,
P=0.019), as well as between FeENO and ACT scores (r=-0.230, P=0.028). A weak positive correlation was observed
between FEV1 and ACT scores (r=0.229, P=0.041).

Conclusion: An inverse correlation was found between FeNO levels and both FEV1 values and ACT scores, while a
positive correlation was observed between FEV1 values and ACT scores. These findings emphasize the importance of
spirometry in clinical follow-up of asthma patients. Additionally, FENO levels can serve as a biomarker for asthma
control alongside pulmonary function parameters.

Keywords: Asthma, Asthma Control Test, Fractional Exhaled Nitric Oxide, Forced Expiratory Volume in One Second,
Spirometry
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