Chan doan Hen
Ho hap ky, FeNO hay
Dao dong xung Ky ?

PGS.TS.BS Lé Thi Tuyét Lan



. Global
' INitiative for

Asthma“




Chan doan hen

 Chan doan hen nén dwa vao:
— Bénh st v&i cac triéu chirng dac trung
— Bang chirng vé gidi han luéng khi thay doi, tir
test gian phé quan hay cac test khac.
 C0 bang chirng chan dodn tir cic triéu chirng cla
bénh nhan, trwdc khi bat dau diéu tri kiém soat.
— Thwong cé nhiéu khé khin dé khang dinh chin
doan & bénh nhan da diéu tri.
* Hen thwong dac trung véi phan trng viém va tang
phan &*rng qua mirc dwong thd, nhwng nhirng diéu
nay khong can thiét dé chan doan hen



Nhirng diém ma&i ciia GINA 2022

Box 1-1, Diagnostic flowchart for clinical practice

Fatben! with resparatory
symptoms (Box 1-2)

Are the symptoms typecal of asthma?

Detaled history/examinabon for asthma
Hisforyexamnation supports v
asthma dragnosis?

Further history and lests for
- Semalive dagnoses (Box 1-&;._;
Alernative Bagnosis confmed?

15 pabent already (akong asthima

cordroier rreatmenst”?

GINA cap nhat lai lwu do box 1-1



See Boxes 1-3and 14 for
@Gagnastic steps in patients alreagy |« - —
on controdler reatment N

Clncal urgency, and
""" other dagnoses uniiely’

Perform sprrometryPEF wath
reversibdity test (Box 1-2)

Results support asthma dognos:s?

I - Arrange ofher lests (Box ?-z P—
7 - V1S Confirms asthma diagaosis? |
—_— 1

ruhial treatment NO

{See Boxes 34A.0D) ‘
Rewvew response

Consider inal of treatment for
Dragnostic testing wilhun MOS! Mty EONOSES, OF refed
1-3 months (Box 1-3) for further investigations

L

Tr?:"..',or A%IH3?A Treat tor alternative diagnosis |

GINA cap nhat lai lwu do box 1-1




Thuc hién HO hap ky




Gia tri tham khao va gidi han binh
thwong ciia H6 hap ky

 Nén sr dung phwong trinh tham chiéu cua
Sang kién Chlrc nang hé hap toan cau
(Global Lung Function Initiative - GLI) cho hé
hap ky, kha nang khuéch tan va thé tich
phdi dé xac dinh khoang gia tri mong doi &

(AGLI

nguoi khoe manh.

Global Lung Function Initiative



Poc mot HO Hap Ky

Co dung ky thuat khéng ?

Két qua cé binh thwong khong ?

Theo LLN (Lower Limit of Normal)
Theo -1,645 Z-score

*Nén str dung bo tri s6 tham khao GLI
Thudc loai rdi loan nao ?

-7 6 -5-4-3-2/-1 0 1|2 3 4 5 Z-Score
-1.645 +1.645




Budc 2: Két qua co binh thuwong khéng?

» Z-score bién dién khoang céch cua gia trj do duoc so vdi tri
sO dy doan (tuy thudc vao tudi, gidi, chiéu cao, dan toc)
qua do léch chuan

* Bach phan vi co thé rut ra dé dang tir Z-score

|

|

. . |

Phan tram so6 ca I
2.14% :0.13%

trong 8 phancia 0.13%

Do léch chuan -40 - -20 +30
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Phéan tram dén ; 2.3% : 15.9% 50% 84.1% 97.7% 99.9%
1
q
|
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Z-score




Budc 2: Két qua co binh thuwong khéng?

 Gia tri nho hon LLN (hoac -1,645 Z-score):
thap bat thwong

 CO thé dung -1,96 Z-score (BPV 2,5) hoac -
2,326 Z-score (BPV 1) khi tam soat dan sé
chung dé glam dwong gia

« Khdng khuyén céo str dung moc 80% cho
FEV1 hoac 0,7 cho FEV1/FVC




Budc 2: Két qua co binh thuwong khéng?

Hoi chirng han ché: (F)VC < LLN hay -1,645 Z-score
HOi chirng tac nghén: ty s6 FEV1/(F)VC < LLN hay -
1,645 Z-score

Tac nghén sém dwdng dan khi: FEF25-75% <
LLN hay -1,645 Z-score

Giam PEF: PEF < LLN hay -1,645 Z-score



Budc 2: Két qua co binh thuwong khéng?

* Phan loai mirc do

FEV1

tgﬂl:;c g;-’n Tiéu chuan sinh Iy ATS/ERS 2005 ATS/ERS 2021
8 (%Pred) (%Pred) (Z-score)
Nhe >70 -1,65 dén -2,5

Trung binh 40-59% 60-69 -2,51 dén -4,0

Trung binh nang

Rat nang



Bang chitng gi¢i han luong khi dao dong

o [t nhat c6 motlan FEV1/FVC duéi mic gidi han
binh thwong dwéi (LLN) va FEV1 thap (theo tri so
tham khao GLI)

* Sw dao dong cta chirc nang ho hap cao hon ngwoi
binh thuong:
— FEV1 tang > 200 mL va 12 %
— Tre con: FEV1 > 12 % SR
Sau test dan phé quan

hodc sau 4 tuan khang viém

GINA 2023



Bwéc 2: Két qua cé binh thwong khéng?

« Dap rng test dan phé quan theo tiéu
chudn ATS/ERS 2021

— Thay d6i FEV1 va FVC sau th( thuoc dan phe
quan nén dwoc bién dién dudi dang phan
tram so v tri s6 duw doan

— Thay d6i > 10% so v&i tri sO dw doan |a dap
trng dwong tinh
Post — Pre

4 /7 ~ h/\’ 4 — 1
Pap rng dan phe quan Pred * 100

= 05Post Pred — %Pre Pred

ATS/ERS 2021



GINA 2023 — Adults & adolescents Canfirmation of diagnosis if necessary

12+ %’!’r‘i‘é’.ﬁlﬁ?"""’é 2.2)
see BoxX 2-
years Comorbidities
Personalized asthma management mwermrecf;:/m as mce AsTInt

Assess, Adjust, Review
for individual patient needs

Symptoms

Exacerbations

Side-effects

x Treatment of modifiable risk fectors
Lung: m! o and comorbidities
ient sal i Non-pharmacalogical strategies
Patient satisfaction Asthma medications {adjust down/up/between tracks)
Education & skills trainig

TRACK 1: PREFERRED
CONTROLLER and RELIEVER
Using ICS-formoaterol as the
reliever® reduces the risk of
exacerbations compared with
using a SABA reliever, and is a See GINA
simplér regimen RELIEVER: As-needed low-dose ICS-formoterol* e

asthma gwde

TRACK 2: Alternative
CONTROLLER and RELIEVER
Before considering a regimen

with SABA reliever, check if the

patient is likely to adhere to daily
controller treatment RELIEVER: as-needed ICS-SABA*, or as-needed SABA

Other controller options (limited
indications, or less evidence for
efficacy or safety — see text)

: : e Add azithromyein (adults) or
Low dose ICS whenever llodiumdonlcacr Add LAMA or LTRA or
SABA taken or daly LTRA. | add LTRA. or add HDM SLIT, or switch fo ';‘“W‘}:j“‘m"“'*ocsmw
or add HOM SUT | HDM SLIT high dose ICS considur Side-aMects

*Anti-inflammatory reliever (AIR) Box 3-12  © Global Initiative for Asthma, www.ginasthma.org



Hen ndang dap ung tot
HHK 21/9/2023

Pre-Bronchodilator Post-Bronchodilator

Parameter Best | %Prd | Z-score Best | %Prd | Z-score
SVC (L) 192 | 46% 3141 | 74%
FVC (L) 1.91 46% 3.12 74%
FEV1 (L) 0.99 27% 2.29 63%
FEV1/FVC 0.52 0.73
FEV1/SVC 0.52 0.74
FEF25-75% (L/s) 0.46 ; 1.70
PEFR (L/s) 2.39 6.35
FEFS0/FIF50 0.84 5.05

Vext - Pre:0.54 %, 0.01 L; Post:1.53 %, 0.05L
Exp time - Pref.74 s; Post: 7.62 s




HHK 19/10/2023

Pre-Bronchodilator Post-Bronchodilator

Parameter Best | %Prd | Z-score Best | %Prd | Z-score
SVC (L) 3.47 83% - 3.51 84% -

FVC (L) 344 | 82% 3.46
FEV1(L) 300 | 83% 2.96
FEV1/FVC 0.87 0.86
FEV1/SVC 0.85 0.84
FEF25-75% (L/s) 3.36 ; 3.33
PEFR (Us) 8.69 8.45
FEF50/FIF50 | 1.94 1.93

Vol(L <l
g Vext - Pre:2.66 %, 0.09 L: Post:2.35 %, 0.08 L

Exp time - Pre4.32 s; Post: 4.08 s




Nitric Oxide tho ra (FENO)

Dai cuong
*Do FENO ngay cang pho bién

*C4H twong quan yéu (modestly) vdi so lvgng eosinophil
trong dam va mau

*FENO van chua dwoc dung dé xac dinh hay loai trir
chan dodn hen




Nitric Oxide tho ra (FeNO)

* FeNO cao & hen thudoc nhém viém do Th2

 Nhung cling tang trong nhirng tinh trang khong hen:
viém phé quan do eosinophil, co dia di &rng, viém
mii di &*ng, cham

Inflammatory mechanisms and pathobiologic features leading to severe asthma
Inflammatory mechanisms associated with granulocytic inflammation
Type 2 inflammation Moot ype 2 inflammation
| Aregem ¥rzanty, poll bes, and win,

,//l\
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Tiposin |

| Hyperresponsiveness, remodeling, mucus production, and smooth-musde canstriction and hypertrophy



Nitric Oxide tho ra (FENO)

* FENO khdng cao trong vai kiéu hinh hen: vi du hen
do neutrophil

e FENO thap & ngudi hut thudc, ldc co that phé quan
va trong pha s&m cua phan &ng di &ng

e FENO cd thé ting hodc gidm trong nhiém siéu vi
dwong hd hap



Chan doan hen

 Chan doan hen nén dwa vao:
— Bénh st v&i cac triéu chirng dac trung
— Bang chirng vé gidi han luéng khi thay doi, tir
test gian phé quan hay cac test khac.
 C0 bang chirng chan dodn tir cic triéu chirng cla
bénh nhan, trwdc khi bat dau diéu tri kiém soat.
— Thwong cé nhiéu khé khin dé khang dinh chin
doan & bénh nhan da diéu tri.
* Hen thwong dac trung véi phan trng viém va tang
phan &*rng qua mirc dwong thd, nhwng nhirng diéu
nay khong can thiét dé chan doan hen



Luu d6 chan doan hen & tré 5 -16 tudi cua ERS

|

¥

Perform Spirometry

Spirometry abnormal ?

¥

Perform reversibility testing

v

¥

Spirometry normal*?

&

Perform FeNO measurement®

v

v

BDR positive
212% and/or 2200ml

BDR negative

FeNO 225ppb

<12% and/or <200ml

L

¥

v W

Asthma confirmed

Perform FeNO measurement?

Consider PEFR

I variabiity

L

testing’

v

FeNO 225ppb

— vy

FeNO <25ppb

v

—

Perform
challenge
testing®

F_I_W

B

FeNO <25ppb

1

Consider differential
diagnoses

4

v

PEFR varia

v

Consider asthma treatment’
review after 4-8 weeks

bility 212%

PEFR varia-
bility <12%

test

Asthma unlikely.
Refer for specialist

¥

¥

opinion Asthma

Repeat spirometry

confirmed

v

v

Spirometry improved®
Symptoms improved

Challenge

positive

test

Challenge

negative

If symptoms persist
refer for specialist
opinion

v

Asthma
confirmed

Asthma
unlikely

]

Spirometry abnormal &

.){ Perform reversibility testing

Symptoms not improved I

L

Asthma confirmed

L 4

v

BDR positive

€

212% and/or 2200ml

BDR negative
<12% and/or <200ml

-

Refer for specialist

opinion

ERS 2021




Lwu d6 ERS 2021 cho nguoi Ién

Chronic or Episodic Symptoms at time of testing

Spirometry

FEV‘/FVC <75% pred

Bronchodilator reversibility
12% and 200 ml

P rima ry FeNO >50 ppb

care

No

Bronchial challenge

Secondary PC20-M (-H) < 8mg/m

Or PDZ20-M < 200 ug
care

Other Diagnosis**

FIGURE 1

Version R1
18/10/2021

Asthma

Highly suggestive if
available

Asthma
(T2-high asthma)

Asthma

95% specificity

/ Blood Eos > 6% \

(T2 high asthma)

Total IgE > 584 Ku/L

(T2 high asthma)

RV/TLC > 135% predicted
when FEV 1IFVC >90% pred

& 4

paths 1,2,3 - refer to options dependent upon access to testing and previous
testing; order of tests agreed by TF members

** GERD, chronic rhinosinusitis,
dysfunctional breathing, vocal cord
dysfunction,
tracheobronchomalacia

* Allergic rhinitis, eosinophilic
bronchitis atopic dermatatis may
be associated with raised FeNO
without asthma




C o]0 U d U O '
®
Pre-Bronchodilator Post-Bronchodilator Change
Parameter LLN Best | %Prd | Z-score Best | %Prd | Z-score %Chg| Chg (L)
SVC (L) 292 3.63 96% --- 3.62 96% - 0% -0.01
FVC (L) 292 3.60 95% | -0.35 3.54 94% -0.46 -2% -0.06
FEV1 (L) 239 299 97% | -0.24 3.03 98% -0.16 1% 0.04
FEV1/FVC 0.72 0.83 0.20 0.86 0.61
FEV1/SVC 0.72 0.83 0.84
FEF25-75% (L/s) 1.79 3.30 |106% 0.22 381 |122% 0.85
PEFR (Us) - 9.06 - - 9.31 - e 3%
FEF50/FIF50 0.69 0.96
Moy Vext - Pre: 3.88 %, 0.14 L; Post: 3.73 %, 0.13 L
6. Exp time - Pre4.83 s; Post: 487 s
5
4

ime(s




Nhung co FeNO cao

NO Exhaled(ppb)

EV (No Ex)(ml/sec)

VNO Exhale(nL/min)

Press.NO(cmH20)

Washout(L)
Conf.Index(%)

Flow Index(%)

VNO Exhale [ nl/min ] - NO [ppb]

EV (No Ex) [ ml/s ]




Dao dong xung ky

e Tré em I&n hon 2 tuodi:
— Dao dong xung ky (10S)




Tiéu chuan k{ thuit cia Dao ddng xung ky
H6 hap

Technical standards for respiratory
oscillometry

CrossMark

Gregory G. King', Jason Bates”, Kenneth |. Berger®, Peter Calverley®, Pedro
L. de Melo @°, Raffaele L, Dellacs ®*, Ramon Farré” %, Graham L Hallf",
lulia loan ! Charles G. Irvin?, David W. Kaczka @'?, David A. Kaminsky?,
Hajime Kurosawa'®, Enrico Lombardi'*, Geoffrey N. Maksym ©'5,
Francois Marchal'®"', Beno W. Oppenheimer®, Shannon J. Snmp_s'on;,

Cindy Thamrin @', Maarten van den Berge'® and Ellie Oostvee

@ERSpublications

With increasing clinical and rescarch use of oscillometric measurements of respiratory system
resistance and reactance, an update to the 2003 technical standards has been developed by an ERS task
force of international experts hittp it ly/2XBI7PF

Cite this article as: King GG, Bates ], Berger KL ot al. Technical standards for respiratory oscillometry, Eur
Respir | 2020 55: 1900753 [https//dolLorg/10.1183/13993003.00753-2019]

Oscillometry (also known as the lorced oscillation technique) measures the mechanical
propertics of the respertory system (upper and Intrathoracic alrways, l\mg tissue and chest wall) dlumg
Quict tadal breathing, by the application of an o illating pressure signal (input or forcing \|g,:u|]'. most
commonly at the mouth. With increased clinical and rescarch use, it Is critical that all technical details of
the hardware design, signal processing and analyses, and testing protocols are transparent and clearly
reported to allow standardisation, comparison and replication of clinkal and research stodies. Because of
this need, an update of the 2003 European Respiratory Society (ERS) technical stundards document was
produced by an ERS task force of experts who are active in clinical oscillomsetry research

The aim of the task force was to provide technical recommendations regarding  oscillometry
measurement including hardware, software, lesting protocols and quality control,

The main changes in this update, compared with the 2003 ERS task force document are 1) new quality
control procedures which reflect use of “within breath™ analysis, and methods of handling artefacts; 1)
recommendation to disclose signal processing, quality control, artefact handling and breathing protocols
(eg number and duration of acquisitions) in reports and publications to allow comparability and
replication between devices and laboratories; 3) a summary review of new data to support threshold values
for bronchodilator and bronchial challenge tests and 4) updated list of predicted impedance values In

adults and children




Y nghia |dAm sang va dp dung cta Dao ddng
xung ky

EUROPEAN RESPIRATORY REVIEW
REVIEW
DA KAMINSKY ET AL

Clinical significance and applications of oscillometry

David A. Kaminsky™**, Shannon J. Simpson®*’, Kenneth |. Berger’, Peter Calverley®, Pedro L. de Melo &
Ronald Dandurand®’, Raffaele L. Dellaca @*, Claude S. Farah @7, Ramon Farré'™**, Graham L. Hall®,

lulia loan ®***° Charles G. Irvin®, David W. Kaczka @, Gregory G. King”‘“’, Hajime Kurosawa'’,

Enrico Lombardi*®, Geoffrey N. Maksym®®, Francois Marchal***?, Ellie Oostveen®®, Beno W. Oppenheimer’,
Paul D. Robinson®*, Maarten van den Berge® and Cindy Thamrin ©*¢

*Dept of Medicine, Pulmonary and Critical Care Medicine, University of Vermont, Lamer College of Medicine, Burlington, VT, USA,
*Children’s Lung Health, Telethon Kids Institute, School of Allied Health, Curtin University, Perth, Australia "Division of Pulmonary,
Critical Care, and Sleep Medicine, NYU School of Medicine and André Cournand Pulmonary Physiology Laboratory, Belleuve Hospital,
New York, NY, USA. “Institute of Ageing and Chronic Disease, University of Liverpool, Liverpool, UK. "Dept of Physiology, Biomedical
Instrumentation Laboratory, Institute of Biology and Faculty of Engineering, State University of Rio de Janeiro, Rio de Janeiro, Brazil
“Lakeshore General Hospital, Pointe-Claire, QC, Canada. "Montreal Chest Institute, Meakins-Christie Labs, Oscillometry Unit of the
Centre for Innovative Medicine, McGill University Health Centre and Research Institute, and McGill University, Montreal, QC, Canada.
*Dipartimento di Elettronica, Informazione e Bioingegneria - DEIB, Politecnico di Milano University, Milan, italy. *Dept of Respiratory
Medicine, Concord Repatriation General Hospital, Sydney, Australia. ‘“Unitat de Biofisica | Bioenginyeria, Facultat de Medicina,
Universitat de Barcelona-IDIBAPS, Barcelona, Spain. “'CIBER de Enfermedades Respiratorias, Madrid, Spain. “Dept of Paediatric Lung
Function Testing, Children’s Hospital, Vandoeuvre-lés-Nancy, France. “*EA 3450 DevAH - Laboratory of Physiology, Faculty of Medicine,
University of Lorraine, Vandoeuvre-lés-Nancy, France. **Depts of Anaesthesia, Biomedical Engineering and Radiology, University of
lowa, lowa City, IA, USA. “Dept of Respiratory Medicine and Airway Physiology and Imaging Group, Royal North Shore Hospital, St
Leonards, Australia. **Woolcock Institute of Medical Research, The University of Sydney, Sydney, Australia. *"Dept of Occupational
Health, Tohoku University School of Medicine, Sendai, Japan, **Paediatric Pulmonary Unit, Meyer Paediatric University Hospital,
Florence, Italy. **School of Biomedical Engineering, Dalhousie University, Halifax, NS, Canada *“Dept of Respiratory Medicine,
Antwerp University Hospital and University of Antwerp, Belgium. “*Woolcock Institute of Medical Research, Children's Hospital at
Westmead, Sydney, Australia “Dept of Pulmonary Diseases, University of Groningen, University Medical Centre Groningen, Groningen,
The Netherlands. **These authors have contributed equally to this manuscript

Corresponding author: David A. Kaminsky (david kaminsky@uvm.edu)

European Respiratory Review 2022 31 2010208



Chan doan hen ERS 2022
Dao dong xung ky

Oscillometry: A Renewed and
Suitable tool for Asthma
Diagnosis in Primary Care?

Salman Siddiqui

1 suitabie
00! for asthima diagnogis In primary

INTERNATIONAL
CONGRESS 2022

DARCLLONA Span. 4 -6 Segnember




Thong diép mang vé nha ctia HN ERS 2022

. Dao dong xung ky la m6t phwong phap don gian, nhanh
chong, nhay bén dé danh gia sw hoi phuc cia tac nghén
luong khi trong hen

. Cac dir liéu ctia dao dong xung ky cung cap thém phan tiang
nguy co trong hen nguwoi lon

. Cac diém cat cua test gian phé€ quan & tré em va nguwoi lon
can dwoc tham dinh thém

. Cac nghién ciru vé tinh chinh xac trong chan doan hen cta
Dao dong xung ky trong cham soc ban dau can c6 nghién
ctru 1o, thiét ké tot



Tiéu chuan vé test gidn phé quan
cua Dao dong xung ky

Chau A Chau Au
-40%
40 — 60%

-80%



oN © 2 O Dao doneg D
J LJ
D NAL 0 O'Ng
Pre-Bronchodilator Post-Bronchodilator Change
Parameter LLN Best | %Prd | Z-score Best | %Prd | Z-score %Chg| Chg (L)
SVC (L) 1.95 2.04 80% 2.10 82% - 3% 0.06
FVC (L) 1.95 2.04 80% -1.40 2.04 80% -1.40 0% 0.00
FEV1 (L) 1.59 1.73 82% -1.20 1.84 87% -0.85 6% 0.11
FEV1/FVC 0.73 0.85 0.35 0.90 1.23
FEV1/SVC 0.73 0.85 0.88
FEF25-75% (L/s) 1.25 228 |102% 0.06 285 |127% 1.00
PEFR (L/s) e 4.96 =3 5.29 — — 7%
FEFS50/FIF50 1.42 285
VolL)

7 , Vext - Pre: 3.19 %, 0.07 L; Post: 2.77 %, 0.06 L

6 Exp time - Pre3.75 s; Post: 3.82 s

5
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ot
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Hen phat hién nho Dao dong xung ky

COS5Hz
CO20Hz

R5Hz

R20Hz

Delta R5-R20
X6Hz

DX5

Fres.

AX

Pre % Pre Z-Score Post % Post Z-Score % Change

0.7
0.9

292
179

583

0.7
0.9

6.42 1.22 316
2.67 0.56 174
116.00»

2.83 0.45
0.12
25.28
6.27

4

0.43
0.88

7.22
2.53

3.20




Hen phat hién nho Dao dong xung ky

Z5Hz
kPal(L/s)
20

1.5
1.0

05

o,

11.0
9.0

7.0

X RPai(Us) ' R kPa'siL
05 0.0 ; . : ; ' 0




Dao dong xung ky ho hap va hen

Dao dong xung ky hé hap — Respiratory
Oscillometry — I10S

Co thé phan biét BN hen v&i nguoi lanh
Phan bac d6 ning tac nghé&n dudng dan khi
Phan biét BN hen va COPD

Kamminsky D.A.et al EUR Respir Rev
2022 31: 210208



Dao dong xung ky ho hap va hen

 |0S dac biét hiru ich trong chan doan hen &
BN c6 hd hap ky binh thuong vi I0S nhay bén
hon vé bat thwdng cda sinh ly dwong dan khi

e Cac két qua cua IOS trong hen nguoi lén duoc
chirng minh r6 rang o nguwoi [&n hon & tré em
trwdc tudi di hoc do con it so liéu

Kamminsky D.A.et al EUR Respir Rev
2022 31: 210208



Dao dong xung ky ho hap va hen

* Cac chisb vé sirc can R5-20 va phan luc AX
hiru ich trong:
— Chan doan hen
— Theo d6i két qua diéu tri hen
— Tién doan viéc mat kiém sodt hen, con kich phat
* Nhiéu chi sé khac cta I0S ciling hitu ich va
dang duoc nghién ciru thém

Kamminsky D.A.et al EUR Respir Rev
2022 31: 210208



Phoi hop ca 3 test HO6 hap ky, FeNO va 10S khi
can khang dinh manh



0 hap J va IC O 3 an doag
a
Pre-Bronchodilator Post-Bronchodilator Change
Parameter LLN Best | %Prd | Z-score Best | %Prd | Z-score %Chg| Chg (L)
SVC (L) 2.88 366 |101% --- 390 |107% - 7% 0.24
FVC (L) 2.88 3.82 | 105% 0.39 393 |108% 0.63 3% 0.11
FEV1 (L) 243 2.61 85% -1.19 3.01 97% -0.19 15% 0.40
FEV1/FVC 0.7 0.68 -2.88 0.77 -1.43
FEV1/SVC 0.7 0.71 0.77
FEF25-75% (L/s) 2.16 1.62 47% -2.33 2.60 75% -1.08
PEFR (L/s) --- 7.76 --- --- 9.26 --- --- 19%
FEFS0/FIFS0 0.77 2.27
VolL)

/(mb-uu:mw

Vext - Pre: 1.04 %, 0.04 L; Post: 1.79 %, 0.07 L
Exp time - Pre7.88 s; Post: 6.33 s




LLN Pre %Pre Z-Score Post % Post Z-Score 9% Change
COSHz 0.8 0.8 -11
CO20Hz 1.0 0.9

RSHz 0.12 0.45 1.89 0.41 150 1.61
R20Hz 0.11 0.37 1.85 0.36 153 1.71
Delta R5-R20 20.76 14.72
X6Hz . 0.14 0.10 1.26 0.06 617 0.83
DX5 0.01 0.00
Fres. 18.75 13.42
AX 0.54 0.19

Dstage 1 1

Rc
Rno

R X
kPai(Lis)
20 0.5

03

0.1

-0.1

-0.3

-0.5
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Washout(L) :

Conf.Index(%) ;

Flow Index(%) 3
VNO Exhale [ nU/min )

8.3

VNO Exhale(nL/min)
Press.NO(cmH20)

EV (No Ex) [ ml/s ]




Th& tu tién hanh cia H6 hap ky, FeNO
va 10S

Bénh nhan cé triéu chirng ho, kho khe, kho thé
tai di tai lai nghi hen

Tran Quéc Tai
Lé Thi Tuyét Lan

2-5 tudi

y v
|0S ¢6 thir thubc GPQ H6 hap ky trwdc thube

o

Kiéu khong dac hiéu Khong do Hoi chirng tac nghén/han ché/hén hop
Tac nghén trong/ngoai Iong ngwc ’
HHK binh thwémg Te}c ngh(?n duio’ng ’dan khl trur]g tam co dinh
Tac nghén moét nhanh phé quan

}

—  FeNO (sau 1gi) —> FENO 2 25 ppb (2 12 tudi)
} = 20 ppb (< 12 tudi)

FeNO binh thwong :

4 v !

» |OS truwdc thuée —> 10S sau thir thude » HHK sau thtr thudc
*Néu do ca 3 HHK + 10S + F.NO thi th tw do 1a e A e
FLNO = 10S > HHK = [0S sau thir thuéc - HHK sau thir thudc Bac st diéu tri




U A U ( J U JIT1E
@
Pre-Bronchodilator Post-Bronchodilator Change
Parameter LLN Best | %Prd | Z-score Best | %Prd | Z-score %Chg| Chg (L)
SVC (L) 3.18 442 |109% --- 416 |103% --- -6% -0.26
FVC (L) 3.18 422 |104% 0.30 426 |105% 0.38 1% 0.04
FEV1 (L) 2.63 348 |103% 0.26 3.59 |107% 0.51 3% 0.11
FEV1/FVC 0.74 0.82 -0.10 0.84 0.22
FEV1/SVC 0.74 0.79 0.86
FEF25-75% (L/s) 215 3.76 | 105% 0.23 414 |116% 0.67
PEFR (L/s) --- 6.90 --- --- 6.85 --- --- -1%
FEFS0/FIF50 1.54 1.69
=
VonL]

7 | Vext - Pre: 3.13 %, 0.13 L; Post: 2.00 %, 0.09 L

E Exp time - Pre6.08 s; Post: 592 s

5

4 ——

3 /

2 |

le / |
L / 3 4 5 6 7 ume(
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COS5Hz
CO20Hz

R5Hz

R20Hz

Delta R5-R20
X6Hz

DX5
Fres.
AX

Rc
Rn

R

20

Pre % Pre Z-Score Post

0.8
0.9

119
101

2323

0.55
0.03

X
kPai(lUs)

0.5
03
0.1

-0.1

0.8
0.9

0.31
0.24
28.49
0.1
0.04
15.71
0.46

0

0.23
0.25

|OS binh thuong

% Post Z-Score

112
101

2461

0.34
0.04

1.25

% Change




10S binh thuong

Z5Hz Z5Hz
kPal(L's) kPai(Lls)
20 20

1.5 1.5

1.0 1.0

0.5 0.5

VL

) . ; . 0.0 b

|_RV__|
=
Pre

X kPal(U's) . X kPal(Uss)

0.5 . . - 05



FeNO binh thuong

NO Exhaled(ppb)

EV (No Ex)(ml/sec)
VNO Exhale(nL/min)
Press.NO(cmH20)

Washout(L)
Conf.Index(%)

Flow Index(%)

VNO Exhale [ ni/min | 3 NO [ppb]

EV (No Ex) [ ml/s]




Cac chan doan phan biét nguyén nhan khé thé

1. Tac nghén ngoai long nguwc:
(Tac nghén khéng ¢6 dinh, thi hit vao)
{1 o g
1.2. PVCM -VCD
1.3. Liét day thanh
1.4. Phu né day thanh
1.5. Ung thw thanh quan
1.6. U ha thanh mén
2. Tac nghén trong 16ng ngwec:
(Tac nghén khéng ¢6 dinh, thi thé ra)
2.1. Vong mach mau AN
2.2. Hach, buéu
2.3. Mém sun khi quan
2.4. Co that tam vij
3. Tac nghén co dinh
(Ca hai thi, trong hodc ngoai long nguc)
3.1. Didang phé quan
3.2. Sau m& KQ
3.3. Seo hep do lao
3.4. U khi quan

3.5. Polype khi quan
3.6. U ha thanh mén

TSI A
o Volume 2




Cac chan doan phan biét nguyén nhan khé thé

4. Héi chirng han ché
5. Ngwng th& khi ngu
6. Cac nguyén nhan hd hap khac
6.1. Di vat
6.2. HC phan &ng duwdong thé sau viém
6.3. Dan phé quan
6.4. Lao phdi
6.5. Viém tiéu phé quan bit tac
6.6. Viém tiéu phé quan lan téa
6.7. Thuyén tac phoi
6.8. HOi chirng han ché
7. Cac nguyén nhan ngoai hé hap
7.1. Suy tim (HC han ché)
7.2. Cwong giap
7.3. Tam than kinh



Két luan
e Theo ERS 2022:

— Hién nay khong co test don déc nao la hoan
hado trong chan doan hen. Nhwng khi ding
phdi hop sé gilip BS chan doan hen chinh xéac
hon, hiéu qua hon va dang tin cay hon

— Céc test khach quan trong chan doan hen Ia
kha thi va chap nhan b&i b&nh nhan ngudi
I&n 1an tré em

» Viéc khang dinh lai chan doan hen sau 1-2 dot
diéu tri l1a can thiét

* Ngoal hen va COPD con 26 nguyén nhan khac
gay kho tho



[ ®

Pon vi Quan ly Hen-COPD Ngoai tru
Asthma COPD Outpatient Care Unit

Phong kham Bénh vién Pa1 hoc Y Dugc 1
Hoi Hen-Di Ung-Mién dich Lam sang TP. HCM

Dia chi: 20-22 Dwong Quang Trung, phwdng 12, quan 10,
TP.HO Chi Minh

bién thoai: 1800 6023
Website: www.hoihendumdIstphcm.org.vn
Email: acocu.vn@gmail.com
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