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Cas Clinique 1

e Patient agé de 28 ans, non tabagique, agent administratif, aux antécédents de rhinite
allergique traité par de la cetirizine par petites cures, et qui se plaint de toux seche
et parfois d’'oppression thoracique récidivantes tous les 3 a 4 jours surtout en
période automnale. Il rapporte depuis 2 ans des sifflements thoraciques lors de

certains épisodes de toux.
* |l rapporte aussi la notion d’une dyspnée a l'effort mMRC 1
* 'examen physique est normal.

* Dosage Vit D : 40 ng/ml



winspiroPRO 8.5 - (Modalité standard de la spirométrie) - [Résultats]

M Fichier Configuration Protocoles Patients Test Etalonnage Domicile Confid. Instruments HL7 ?

Aller au patient pour:ID [/ Nom Date naissance (> i
SQ 7/18/1994 @ h} Jﬁ‘d L e Eg é D h E& /(") \fl\!

Patent [ABCDEFGHI JKLMNOPORSTUVWXyz Viite VvM Sp02 Résult. Imprimer | POSTBd BroncCh | RxTest | Cherc. HC test
Homme - Age 28 - 179 cm - 90 kg - Caucasien
Fiche de lavisite valable 3 10/6/2022 Risques
Symptomes
|10/612022 6 CVF-PRE ; 1 POST-BD ; 1 CV; 1 Sp02 | N° années Qtéljour -
-Spirométrie PRE-POST info... -Graphiques de la spirométrie et de I'oxymétrie — gMTrend
Paramétres | LLN-ULN | Théor| PRE | %théor| | POST | %théor.| %CHG i| M aleracvipRE] [ o~ A e
VEMS (L) 3.68-552 460 422 92 425 92 1 = { E [ !
VEMSICVF (%) 720-942 83.1 816 98 827 100 1 e-l/\\
DEP (Lis) 6.43-13.26 9.85 9.65 98 10.89 M 13 L i \
CVF (L) 449-665 557 517 93 5.14 92 -1 | R S N NI
AgeP (Age) 28 43 154 42 150 -2 0B i
DEM25-75 (Ls) 296-647 471 410 87 4.36 93 6 -2 Aller a VVM
TEF (s) 6.00 6.10 102 5.99 100 -2 :::
VEXT (mL) 98 73 26l =l | 3]
SPIROMETRIE PRE . CONCLUSIONS L o e e S e — T 71T T T T
Spirométrie Normale ) .(apres bronchodilatation) 012345678 0 1 2 3 4 5 6 7 8 9 10 11 12
Spiromeétrie Normale
Bronchodil” NON significative 1:- Aller a CVF POST | 10- Test de Provocation Bronchique

5 1 {Challenge)

Interprétation CVF VEMS VEMS%
PRE 4 PRE 4 PRE 4
[ I ] 1 [ I I 1 I |
T POST [ 3 POST [ 3

Conclusion / Diagnostic ( Spirométrie )

-Oxymétrie -10/6/22 19:12:07

Temps total-00:08:12

l Oxymétrie (Sp02)/BPM)
Sp02 Moy 97.3 BPM Moy 110.9 A Index
Sp02 Min 94 BPM Min 838 ODI- Index de désaturation (1/h)
Sp02 Max 99 BPM Max 131 Distance (m)
T90 (= 90%) 0% T40 (= 40 BPM) 0% Ligne de base dyspnée (Ech. Borg)
T89 (= 89%) 0% T120 (= 120 BPM) 7.3% Fin du test dyspnée (Echelle Borg)
Conclusion/ Rapport Medical (Oxymeétrie ) @ i Aller a SpO2




Cas Clinique 2

* Patient 4gé de 30 ans, tabagique 5 cigarettes/j, comptable, sans
antécédents particuliers, qui se plaint de toux seche et de
sifflements depuis 2 mois (au décours d’un épisode de COVID)

persistants, pratiguement tous les jours.

* 'examen physique : quelques rares sibilants bilatéraux.



winspiroPRO 8.5 - (Modalité standard de la spirométrie) - [POST]

Fichier Configuration Protocoles Patients Test Etalonnage Domicile Confid.

Instruments

HL7 7

Aller au patient pour:ID / Nom Date naissance 'l o W
ﬁ 2/21/1992 +| @ b}. ﬁd w‘ﬂ v % % @_ h )-) (A
Patent ABCDEFGHI JKLMNOPGRSTUVWXyzZ Viite Sp02 Résult. Imprimer | POSTBd BroncCh | RxTest | Cherc. HC test
eeeeevoowee. Homme - Age 30 - 171 cm - 117 kg - Caucasien
¥ Courbe V-t ¥ Prov. Bronch. ¥ Info Test

14

12

=0 d
=48
-6
|Niveau de contréle qualité A |
-8 1 .
/ \Théoriques Test de référence
-10 (PRE)
0 1 2 3 4 5 6 7 8
Volume (L)

Epreuve pharmacodynamlque (POST)

1/2/2023 5:14:42 PM Toutes

9 Seul Best
3D

\
J Sélectionner Référence

E
Bﬂ Exclure

Ref. Automatique

Supprimer

Etape N° 1
Salbutamol 200 Mcg

Variation VEMS de PRE

—Liste des sessions CVF POST-

Interprétation
SPIROMETRIE PRE

—

Obstruction trés Iégére
WARNING: DEM25-75 PRE = 45%théor.

|112/2023 LI --> PRE CONCLUSIONS (APRES BRONCHO -DILATATION)

Obstruction trés 1égére
N Bronchodil® NON significative
@mncwsms I Diagnostic WARNING: DEM25-75 PRE = 45%théor.

Reproductibilité

CVF reproductible, VEMS reproductible, DEP reproductible

M Contréle de la qualité
CVF |pm: | + | ] VEMS 'm: ‘I | | VEMS% [ - ‘I | ]
1T POST T

Paramities | UN-ULN [or |ECENIEEITS SN c-c|
VEMS (L) 3.26-492 409 2.95 317
VEMSICVF (%) 722-940 83.1 67.4 81 70.0 84 4
DEP (Us) 5.58-1242 9.00 9.35 104 9.83 109 5
CVF (L) 3.98-5.91 494 438 89 453 92 3
AgeP (Age) 30 70 233 64 213 -9
DEM25-75 (LUs) 2.62-5.85 423 1.89 45 2.23 53 18
TEF (s) 6.00 713 119 5.39 90 -24
VEXT (mL) 37 9 -76
CVIF (L) 3.98-5.91 494 3.62 73
VEMSICV (%) 722-940 83.1
VEM6 (L) 3.98- 5 91 4. 94 432 87 90 3




EUROPEAN RESPIRATORY JOURNAL
ERS OFFICIAL DOCUMENTS

S. STANOJEVIC ET AL.

ERS/ATS technical standard on interpretive strategies for

routine lung function tests

Sanja Stanojevic ®!, David A. Kaminsky?, Martin R. Miller @3, Bruce Thompson®, Andrea Aliverti®,

Igor Barjaktarevic®, Brendan G. Cooper’, Bruce Culver®, Eric Derom®, Graham L. Hall*°, Teal S. Hallstrand®,

Joerg D. Leuppi***?, Neil MacIntyre'?, Meredith McCormack'®, Margaret Rosenfeld*® and
Erik R. Swenson®'®

* Eur Respir]) 2022; 60: 2101499



Statement ATS/ERS sur la spirometrie

2021 ATS/ERS technical standard

2005 ATS/ERS statement

Use of race/ethnic-specific equations preferred over using + Recommendation to use GLI reference equations for
adjustment factors spirometry, lung volumes and Dico

Reference equations

« Clarify that biological sex, not gender be used to
interpret lung function

Defining normal range + General use of LLN=5th percentile + General use of LLN=5th percentile and ULN=95th
« Use of fixed ratio FEV,/FVC <0.7 not recommended percentile
« Use of 80% predicted to define normal not « Use of fixed ratio FEV,/FVC <0.7 not recommended
recommended « Use of 80% predicted to define normal not
recommended
Bronchodilator « 212% and 200 mL in FEV; or FVC from baseline « >10% of predicted value in FEV, or FVC
response - 4 doses of 100 pg salbutamol; wait 15 min - Choice of protocol for administering bronchodilator not
specified
Severity of lung « Using FEV; (includes obstruction or restriction): « For all measures use z-score:
function impairment Mild: FEV; >70% predicted Mild: —1.65 to —2.5
Moderate: 60-69% predicted Moderate: —2.51 to —4.0
Moderate-to-severe: 50-59% predicted Severe: <—4.1

Severe: 35-49% predicted
Very severe: <35% predicted



L'interprétation chiffrée de la spirometrie :

Recommandations ATS/ERS

~ Yes

\ 4

Normal
spirometry

Y

FVC >5th
percentile?

Yes

No -

4

Possible
restriction or
non-specific

pattern

FEV,/FVC >5th
percentile?

No

Yes

4

Airflow
obstruction

Need lung
volumes

\ 4

FVC >5th
percentile?

No

\ 4

Possible mixed
disorder




Z-Score

Limites de la normale
les limites du 5eéme and 95eme percentile (-1.645 and +1.645 z-score)

de la population en bonne santé est utilisée pour identifier les
individus avec des mesures inhabituellement et respectivement basses
ou éleveées.

-4 -3 -2
: z-score
|
T T T { 1 T 1 T T 1 I Al 1
0.01 0.1 1 5 10 2030 50 7080 90 95 99
Percentile
T T T T T
1:10 000 1:1000 1:100 1:20 1:10 Probability that a healthy individual has abnormal results

FIGURE 2 The normal distribution with z-scores and percentiles displayed. Percentile can be interpreted as the
probability that a healthy individual has results inside the normal range (i.e. the false-positive rate).



winspiroPRO 8.5 - (Modalité standard de la spirométrie) - [Résultats]

M\ Fichier Configuration Protocoles Patients Test Etalonnage

Domicile Confid. Instruments HL7

?

Aller au patient pour:ID [/ Nom Date naissance
SQ 7/18/1994 J @

ﬁ} Jde LYV

R @

RN

%

cl“

(/_
' ) /\o-
\_l

Patient [_B CDEFGHIJKLMNOPGQRSTUVWXYZ |Visite VvM Sp02 Résult. Imprimer | POSTBd BroncCh | RxTest | Cherc. HC test
Homme - Age 28 - 179 cm - 90 kg - Caucasien -
Fiche de lavisite valable a  10/6/2022 Risques
- - - Symptomes
|10/612022 6 CVF-PRE ; 1 POST-BD ; 1 CV; 1 Sp02 | N° années Qtéljour -
-Spirométrie PRE-POST info... -Graphiques de la spirométrie et de 'oxymétrie — ‘AATrend
- - - - - - ~ .— i
Paramétres [ LLN-ULN | Théor| PRE | %théor|Z-score POST | %théor| %CHG T Aller @ CVF PRE e
VEMS (L) 3.68-552 460 422 92 -0.69§ 4.25 92 1 =
VEMSICVF (%) 720-942 83.1 816 98] -0.24ff 827 100 1 e-(\\
DEP (Lis) 6.43-13.26 9.85 9.65 98§ -0.09) 10.89 M 13 L \
AgeP (Age) 28 43 154 42 150 -2 0B i i
DEM25-75 (Us) 296-647 471 410 870 -053] 436 93 6 -2 Aller a VVM
TEF (s) 6.00 6.10 102 5.99 100 -2 :::
VEXT (mL) 98 73 -26 LI 8]
SPIROMETRIE PRE _ CONCLUSIONS -10 +—1—TTT1TTTT -
Spirométrie Normale (apres bronchodilatation) 012345678 0 1 2 3 4 5 6 7 8 9 10 11 12
Spirométrie Normale 1
Bronchodil” NON significative 124 Allera CVF POST | 10- Test de Provocation Bronchique
Interprétation CVF VEMS VEMS% : : )
PRE 3 PRE 4 PRE 1 -5Y
| | | | | | | | | | |
1t POST [ POST T -10 4
Conclusion / Diagnostic ( Spirométrie ) ';: 3
I -25 4
-30 4
-Oxymétrie -10/6/22 19:12:07 Temps total-00:08:12 _35 3
l Oxymétrie (Sp02)/BPM) :‘; T
Sp0O2 Moy 97.3 BPM Moy 110.9 AlIndex -50 4 ~ — — —
Sp02 Min 94 BPM Min 88  ODI-Index de désaturation (1/h) SRR TR = = e
Sp02 Max 99 BPM Max 131 Distance (m) --
T90 (= 90%) 0% T40 (= 40 BPM) 0% Ligne de base dyspnée (Ech. Borg) -
T89 (= 89%) 0% T120 (= 120 BPM) 7.3% Fin du test dyspnée (Echelle Borg) -
Conclusion/ Rapport Medical (Oxymétrie :
ppo (Oxy ) @ i Aller a SpO2 |30




winspiroPRO 8.5 - (Modalité standard de la spirométrie) - [POST]

Fichier Configuration Protocoles Patients Test Etalonnage Domicile Confid.

Instruments HL7 ?

ﬁ Aller au patient pour:ID / Nom

Date naissance

2/21/1992 J @

ﬁ} Jﬂ 4 Vv

H @ D A

O o€
\.l’

Volume (L)

\
ﬁ Sélectionner Référence

L% Ref. Automatique

.'J Supprimer
@ Exclure

=0 d
=48
-6
|Niveau de contréle qualité A |
_8 1 4 » o
/ Y Théoriques Test de référence
- (PRE)
-10 T T T T T T T
0 1 2 3 4 5 6 7 8

—Liste des sessions CVF POST-

Obstruction trés Iégére
WARNING: DEM25-75 PRE = 45%théor.

Patent ABCDEFGHI JKLMNOPGRSTUVWXyzZ Viite Sp02 Résult. Imprimer | POST Bd BroncCh Rx Test | Cherc. HC test
eeeeevoowee. Homme - Age 30 - 171 cm - 117 kg - Caucasien
Epreuv = ph armacodynamique (POST) Etae N° 1 ¥ Courbe V-t ¥  Prov. Bronch. ¥ Info Test
14 P Salbutamol 200 Mcg I L. i
n s .14, Toutes Variation VEMS de PRE nterpretation
Seul Best o SPIROMETRIE PRE
3D

|112/2023 LI --> PRE CONCLUSIONS (APRES BRONCHO -DILATATION)
Obstruction trés 1égére
N Bronchodil® NON significative
@mwusms I Diagnostic WARNING: DEM25-75 PRE = 45%théor.
Reproductibilité
CVF reproductible, VEMS reproductible, DEP reproductible
M Contréle de la qualité
PRE 4 °RE § A
CVF | I I ] VEMS | I I ] VEMS% | I I ]
e POST [y POST T
Paramétres | LLN-ULN |Théor. | IEEEIEEEE [E6tRgeR)  oscHGf
VEMS (L) 3.26-492 409 2.95 74 77 7
VEMSICVF (%) 722-940 831 67.4 8 84 4
DEP (Us) 5.58-12.42 9.00 9.35 104 109 5
CVF (L) 3.98-591 494 438 92 3
AgeP (Age) 30 70 23 213 -9
DEM25-75 (Ls) 2.62-585 423 1.89 45 53 18
TEF (s) 6.00 713 118 90 -24
VEXT (mL) 37 -76
CVIF (L) 3.98-591 494 3.62 7
VEMSICV (%) 722-940 83.1
VEMB L) 3.98- 5 91 4. 94 432 8 90 3




L'interprétation de la spirometrie : les aspects visuels

ERS/ATS technical standard on interpretive strategies for routine lung function tests 2021

a) Normal bi Mild—moderate , Severe d) variable extrathoracic
10 - 10 - Obstruction ¢ . Obstruction 10 . Obstruction
8 8 8
( 6 N 1
4 4 A | , 4 4
2 2 | 2 4
L0 L - 20 - L0 4
24| 4 4 | | 7 2 4 : ] 2 9 2 4
4 | 4 ‘ A
O G 4 O
4 g g
10 10 € 10
Volume (L) Volume (L) Volume (L) Volume (L)

Eur Respir ) 2022; 60: 2101499



L'interpretation de la spirometrie : les aspects visuels

ERS/ATS technical standard on interpretive strategies for routine lung function tests 2021

e) f) gl h)
10 : 4 - : 6 1 - 4 _ .
Fixed large/central Unilateral Restriction Mixed Disorder
1 airway obstruction i 4/ Mainstem . r
| 1 | |
6 5 | bronchial [ ) |
4 {1 | obstruction o [ |
\ 1 ' !
4 ‘) \ Vv Vv v,
20 j , 20 ; >0 0 ,
2 . 1 2 34 : ] | 2 B ] 2 B ] | 2
. A\ ) A ] | 2 4 | 1
4
% 2
0 .
H 3 3
10 4 - 6 4
Volume (L) Volume (L) Volume (L) Volume (L)

Eur Respir ) 2022; 60: 2101499



L'interpretation de la spirometrie : les aspects visuels

La Curvilinéarité de la Courbe Débit-Volume

Flow

(dv/dv)
Slope Ratio (SR) = =
V/ (FVC-V)

VEmax |- -
Shape Factor (SF) =
SF50=1/2 (\}E max5o/\}E max,s)

SF75=1/3 (VE max,s/VE max,:)

Mead J. Analysis of the configuration of maximum Te 0.75 0.50 0.25 RV

expiratory flow-vol . J Appl Physiol 1978:
wlsecs oM ourves. 7 Apes Fipmer (378, Thorax 1989:44:1015-1021



Fourteen patients (12 male and two female) with
allergic asthma (mean age 26, range 18-36 years) gave
their informed consent to participate in the study. The

Table2 Mean (SEM*) maximal expiratory flow volume values (% predicted" ) before and after treatment

Budesonide Ipratropium bromide

Baseline After treatment  pt Baseline After treatment  pt
FVC 98 (2) 103 (2) < 0-005 101 (2) 104 (2) < 0-001
FEV, 86 (2) 9% (2) < 0-001 86 (3) 95 (2) < 0-001
PEF 91 (3) 108 (4) < 0-01 95 4) 108 (4) < 0-001
VE max,, 66 (6) 80 (4) < 001 67 (7) 82 (6) < 0-001
VE maxg, 58 (5) 70 (4) < 0-005 59 (5 72 (6) < 0-001
VE max,, 48 (6) 69 (5) < 0-001 51 (6) 63 (6) < 0001

*The sample SEM.
tSignificance of differences assessed by paired ¢ tests.
Abbreviations as in table 1.



L'interprétation de la spirometrie : les aspects visuels

Modifications de la curvilinéarité de la courbe débit-volume

SF75=1/3 (VE max,5/VE max,s) SF50=1/2 (V:E maxso/\fE max,s)
2 —— 2
; \
1 i \ - 1 i
| | I ' | | | |
before after before after before after before after
(a) budesonide ipratropium (b) budesonide ipratropium

Thorax 1989;44:1015-1021



L'interprétation de la spirometrie : les aspects visuels

Modifications de la curvilinéarité de la courbe débit-volume

SR, SRy,
2 I 2 I B
—
l / "l
| I I ' | | |
before after before after before after before after

(a) budesonide ipratropium (b) budesonide ipratropium



L'interpretation de la spirometrie : les aspects visuels

La Curvilinéarité de la Courbe Débit-Volume

Changes in maximum expiratory flow-volume curve configuration after treatment with inhaled corticosteroids 1019

V(vs) (a) Vivs) (®) V(vs) ()
10~ Baseline 10 After 8 wk. Budesonide 10 [~ Inhalation of Ipratropium
8 8 8 ( 6 wk. Withrawl! of Budesonide)
6 6 6
4 4 ¢
2 2 ! 2
0 | > l p |
2 4 6 V axpll) 2 “ 6 V axpll) 2 « 6 Vel
SR SR SR
S 8 r 5
4 4 4
3 3 I
T \ 2 \ S —— 2r \
1 1 1~
) I Y ol 1 1 | b I
2 4 6 Vegl) 2 4 6 Vgl 2 4 6 Vgl



log (Eosp,. / Eos‘,o,,)
2 —

S F7w.' SF7W

Fig 5 Scatterplot of the logarithm of the ratio of blood
eosinophil cell counts ( Eos) and change in the shape factor
(SF,,) after treatment with budesonide.

0.5

We conclude that treatment with an inhaled cor-
ticosteroid causes an increase in maximal expiratory
flows and a decrease in the abnormal curvilinearity of
the MEFYV curve in patients with allergic asthma. This
effect is probably due to a decrease in inhomogen-
eously distributed inflammatory airway narrowing.
This reduction in the curvilinearity of the MEFV curve
was not seen after bronchodilatation by a single dose
of ipratropium despite a similar increase in FEV,.



L'interprétation de la spirometrie : les aspects visuels

Visuel de la courbe débit-volume : Angle

6 27 non-smoking asthmatic patients with physician-

\ confirmed wheeze and positive bronchial reversibility
Y. SFasy = 1/3(FEF250/FEF759;)

.. SFs0% = 1/2(FEFso%/FEF750) after a short-acting 82-agonist inhalation.

4
FEFasg6 |1f-+- Shape Factor
= SF,c0,=1/3(DEMM,co,/DEMMcs,)
FEFsqog [-.......0"-.

_\ SFeqy,=1/3(DEMMcy,,/DEMM.cs,)

FEFos0 | i

o E S S

25% 50% @ 75% B

Hindawi Publishing Corporation Pulmonary Medicine Volume
2012, Article ID 797495

(d)



L'interprétation de la spirometrie : les aspects visuels
Visuel de la courbe débit-volume : Angle 3

6

\..  SFasu = 1/3(FEF250/FEF759%)

Point at the level of the total lung capacity =9 | .. SFso% = 1/2(FEFs0%/FEF759)

: Angle p
FEFs096 [ - s < \_\Flow point at midvolume

25% 50%  75%

Hindawi Publishing Corporation 1 .
Pulmonary Medicine Volume 2012, Re§1dual volume (RV)
Article ID 797495 ~ point

(d)



L'interprétation de la spirometrie : les aspects visuels

Visuel de la courbe débit-volume : Angle 3

9
61 ro 6
.. B = 168.62

B =217.58 SFy506 = 0.63 B=1517

SF25% = (.28 ‘\ SFzs% =0.75

SFoge = 0.52 \ SFsge = 0.63 \\/\ SFsps, = 0.47

\ N
6 4 N
* \

(L/s)
(L/s)

(L/s)

(c)
@) ®)

Hindawi Publishing Corporation Pulmonary Medicine Volume 2012, Article ID 797495



L'interprétation de la spirometrie : les aspects visuels

Visuel de la courbe débit-volume : Angle 3

g
; B = 168.62 N
X SFass = 0.63 ' B= 1517
' =217.58 : _
: ﬁ ” i‘ SFSO% = 0.63 | \, SFa59 = 0.75
) SFZS% = (.28 ' \ SFso% =0.47
‘. SFage, = 0.52 /
| 4 '\.
\

(L/s)

(Lfs)

(L/s)

{c)

(b)

Hindawi Publishing Corporation Pulmonary Medicine Volume 2012, Article ID 797495



L'interprétation de la spirometrie : les aspects visuels

Visuel de la courbe débit-volume : Angle 3

B = 168.62

Y
B =217.58 SF2s9 = 0.63 A B=1517
SF50, = 0.28 ~ SFs5005 = 0.63 ; ' SFa54, = 0.75
IR Y —
SFSQ% = 0.52 X SFso% = 0.47

(Lfs)

0 o -~
\ E
250 7 Shape Factor

SF25%=1/3(QEM MZS%/DEMM75%)
SF50%=1/3(DEM|V|50%/DE|V||V|75%)

(a) (b)

Hindawi Publishing Corporation Pulmonary Medicine Volume 2012, Article ID 797495



winspiroPRO 8.5 - (Modalité standard de la spirométrie) - [POST]

Fichier Configuration Protocoles Patients Test Etalonnage Domicile Confid.

Instruments HL7

?

Date naissance

ﬁ Aller au patient pour: 1D / Nom

7/18/1994 E| @

B A 4w v

e

@

A A~ ¥

7 LU

{ i

/“) "
>+ N

Patent [ABCDEFGHIJKLMNOPGQRSTUVWXYZ Visite Résult. Imprimer | POSTBd BroncCh | RxTest | Cherc. HC test
Age 28 - 179 cm - 90 kg - Caucasien
Epreuve pharmacodynamique (POST) ——— ¥ Courbe V-t ¥ Prov. Bronch. ¥ Info Test
14 P Salbutamol 200 Mcg I .. i
¥ O/ LUU; Toutes Variation VEMS de PRE nterpretatlon
— 3| | 2 | [Spirométrie Normale
10
—Liste des sessions CVF POST
B |10/6I2022 ;| --> PRE CONCLUSIONS (APRES BRONCHO -DILATATION)
Spirométrie Normale
6 . Bronchodil® NON significative
P @Conclusionsmia nostic
“ 4 g - e, -
3 Reproductibilité
3 2
el
-
~Q 0
e M Contréle de la qualité
-2
-4
PRE 4 PRE 4 PRE
CVF [ I ] VEMS [ I I ] VEMS% [
2l T POST 1t
| (iveau de controle qualité D | Paramétres | LLN-ULN |Théor  |IEEENIEEEA -score|-_ %CHG|
- (PRE) VEMSICVF (%) 72.0-94.2 83.1 81.6 98 -0.24 82.7 100 1
e e - — — DEP (Us) 6.43-1326 985 965 98  -0.09 10.89 11 13
Volume (L) CVF (L) 4.49-6.65 557 517 93 -0.61 5.14 92 -1
\ - = — AgeP (Age) 28 43 154 42 150 -2
S Réf
{7/ Selectionner Refcrence DEM25-75 (Us) 296-647 471 410 87 -053 436 93 6
= Ref. Automatique TEF (s) 600  6.10 102 5.99 100 =2
VEXT (mL) 98 73 -26
& - CVIF (L) 4.49-6.65 557  3.87 69 -2.61 3.67 66 -5
il VEMSICV (%)  720-942 831 859 103 048
VEMS (L) 449- 6 65 5. 57 517 93 -0 61 5.14 92 -1
Exclure e e - . - .- .- - - o .
4 | I

EMeileur @ B O Pire [ Exclus




winspiroPRO 8.5 - (Modalité standard de la spirométrie) - [POST]

Fichier Configuration Protocoles Patients Test Etalonnage Domicile Confid.

Instruments HL7

?

Aller au patient pour:ID / Nom Date naissance 'l @ W
ﬁ 2/21/1992 ~| @ h} _ﬂd 'f}}‘ﬁ v % % @ h /*) U
Patent ABCDEFGHI JKLMNOPGRSTUVWXyzZ Viite Sp02 Résult. Imprimer | POSTBd BroncCh | RxTest | Cherc. HC test
eeeeevoowee. Homme - Age 30 - 171 cm - 117 kg - Caucasien
Epreuv = ph armacodynamique (POST) Etae N° 1 ¥ Courbe V-t ¥ Prov. Bronch. ¥ Info Test
14 P Salbutamol 200 Mcg I L. i
N /2 :14: Toutes e nterprétation
e ocicion te 1t
3D 1 2 | Obstruction trés Iégére
10 WARNING: DEM25-75 PRE = 45%théor.
\ ~Liste des sessions CVF POST
8 |112/2023 LI --> PRE CONCLUSIONS (APRES BRONCHO -DILATATION)
Obstruction trés 1égére
6 N Bronchodil® NON significative
) @mwusms I Diagnostic WARNING: DEM25-75 PRE = 45%théor.
4
= Reproductibilité
o2 CVF reproductible, VEMS reproductible, DEP reproductible
2
~Q 0
2 M Contréle de la qualité
-2
| 3 3 3
PRE E E
CVF [ I I ] VEMS [ I I VEMS% [ I I ]
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L'interprétation de la spirometrie : les aspects visuels
Visuel de la courbe débit-volume : Angle 3

TaBLE 2: Correlation between % changes of angle 8, SF,sq,, and SFsgq, and % changes of spirometric parameters after SABA inhalation.

Angle 8 versus SFxsy versus SFsou, versus
r P r P r P
FVC (% change) 0.0043 0.98 —0.085 0.57 -0.32 0.11
FEV) (% change) 0.32 0.1 -0.23 0.24 -0.32 0.1
PEF (% change) —0.15 0.47 0.096 0.63 0.0067 0.97
FEF;5_754 (% change) 0.57 0.0017 —0.43 0.024 -0.31 0.12
FEF2s% (% change) 0.075 0.71 —0.12 0.54 —0.35 0.074
FEFsqq, (% change) 0.71 <0.0001 —0.35 0.078 —0.25 0.21
FEF;s4, (% change) 0.47 0.013 —0.53 0.0046 —0.54 0.0041
SFso0, (% change) 0.12 0.54 -0.9 <0.0001 — —
SFas% (% change) 0.33 0.089 — - — —

Angle 8 (% change) - — — — — —

Bold text indicates significant correlation between the parameters.

Hindawi Publishing Corporation Pulmonary Medicine Volume 2012, Article ID 797495



L'interprétation de la spirometrie : les aspects visuels
Visuel de la courbe débit-volume : Angle 3

In our analysis, angle B proposed by Kapp et al. reflected
the configuration of the MEFV curve. Based on our defini-
tion of the concave shape, direct observation of the curve
is simple. Even a patient with the curve seen in Figure 1(a)
has wheeze and positive bronchial reversibility. Of note,
two patients (7.4%) with wheeze and positive bronchial
reversibility had normal values of FEV,, FEV/FVC, and PEF,
but showed a concave shape in their MEFV curves.

Here, we emphasize the importance of the shape of the

MEFV curve as a simple indicator of airflow limitation, even
in patients with normal values of FEV,, PEF, and FEV,/FVC.
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COPD, ACO, and asthma (N = 65, 15, and 53, respectively).
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Figure 6. Schematic illustration of Obstructive Index.”




Expiratory Flow (L/s)

Q

Expiratory Flow (L/s)

N=20

Airways Collapse

inflection point

Volume (L)

FVC

. Curvilinear

Volume (L)

FVC

o

Expiratory Flow (L/s)

Expiratory Flow (L/s)

PEF

1
5PEF
FEF ]

FEF, 1

N =
B
n

N=5
Intermediate
inflection point

Volume (L)
FVC =

N=34

Normal

Volume (L)

FVC "

2]

Expiratory Flow (L/s)

N=1
inflection point
Intermediate
Volume (L)
FVC -

Figure 2. Schematic representation of MEFV curves. The AC (a) has an abrupt decrease in flow rate and an



['nie Oepgrrueriye leielar

Relationship between visual assessment of the MEFV Curve and the Obstructive Index
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The Obstructive Index and the Obstructive Diseases

354 182 14 234

Obstructive Index (04410568 |(GA110769) |(34810613) |(190w310) | <0000 0.801 0.0001 | <0000
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Probabilité Pre-test (Clinique) d'Asthme

Indicator Regression coefficient Odds ratio (95% Ci) p Value Score points*
Indicator (1):
Wheezing as symptom 0.42 1.52 (0.91 to 2.55) 0.14 0
Diurnal variation of symptoms 0.91 2.47 (1.67 to 3.67) 0.002 1
Recurrent episodes of symptoms 1.32 3.72(2.11 to 6.56) <0.001 2
Medical history of allergic diseases 0.87 2.39(1.61 to 3.55) 0.001 1
Family history of allergic diseases 0.17 1.19(0.73 t0 1.93) 0.46 0
Indicator (l):
Wheeze sound 1.30 3.68(1.78 to 7.62) 0.002 2

*Score points are assigned using conseguent value of regression coefficient.

Patient agé de 28 ans, non tabagique, agent administratif, aux
antécédents de rhinite allergique traité par de la cetirizine par
petites cures et qui se plaint depuis 2 mois d’une ‘gene’
thoracique persistante mais variable dans la journée.
rapporte des sifflements thoraciques lors de certains épisodes
de toux.

'examen physique est normal.

- Pre-test probability
of asthma

High probability
Symptom-sign score = >3
(accuracy = 90%)

Intermediate probability
Symptom-sign score = 1, 2
(accuracy = 68%)

Low probability
Symptom-sign score = 0
(accuracy = 31%)

Prim Care Respir J. 2013 Mar; 22(1): 51-58.
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Probabilité Pre-test (Clinique) d'Asthme

Indicator Regression coefficient Odds ratio (95% Ci) p Value Score points*

Indicator (1):

> Wheezing as symptom 0.42 1.52 (0.91 to 2.55) 0.14 0

} Diurnal variation of symptoms 0.91 2.47 (1.67 to 3.67) 0.002 1

Recurrent episodes of symptoms 1.32 3.72(2.11 to 6.56) <0.001 2

> Medical history of allergic diseases 0.87 2.39(1.61 to 3.55) 0.001 1

Family history of allergic diseases 0.17 1.19(0.73 t0 1.93) 0.46 0
Indicator (l):

Wheeze sound 1.30 3.68(1.78 t0 7.62) 0.002 2

*Score points are assigned using conseguent value of regression coefficient.

- Pre-test probability

Patient agé de 30 tabagi t administratif X =
atient 4gé de 30 ans, non tabagique, agent administratif, aux Figh probabiity
antécédents de rhinite allergique traité par de la cetirizine par Symptom:-sign score = >3

(accuracy = 90%)
Intermediate probability

Symptom-sign score =1, 2

(accuracy = 68%)

petites cures et qui se plaint depuis 2 mois d’une ‘gene’

thoracique persistante mais variable dans la journée.

rapporte des sifflements thoraciques lors de certains épisodes Low probability
Symptom-sign score = 0
de toux. (accuracy = 31%)

'examen physique est normal. _ _
Prim Care Respir J. 2013 Mar; 22(1): 51-58.
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asthma and asthma-COPD overlap (ACO)

TABLE 3 General sample: diagnostic parameters of bronchodilator reversibility cut-off points for current doctor-diagnosed

Sensitivity % Specificity % Positive Negative Positive Negative Diagnostic
(95% ClI) (95% Cl) predictive predictive likelihood likelihood OR (95% CI)
value % value % ratio ratio
(95% CI) (95% CI) (95% CI) (95% CI)
Asthma
AFEV, (mL) ULN" 16 (11-23) 92 (91-93) 11(7-16) 95 (94-96) 2.09 0.9 2.30
(1.42-3.09) (0.85-0.98) (1.45-3.65)
AFEV,% of initial 20 (14-27) 92 (91-93) 13(9-19) 95 (94-96) 2.58 0.87 297
FEV, ULNT (1.81-3.68) (0.80-0.94) (1.93-4.57)
AFEV,% of 15 (10-21) 94 (93-95) 13 (8-19) 95 (94-96) 2.40 0.91 2.b4
predicted FEV, (1.58-3.63) (0.85-0.97) (1.63-4.27)
ULN*
AFEVy 12% of 9 (6-15) 97 (96-98) 16 (9-26) 95 (94-96) 3.26 0.93 3.50
initial+200 mL (1.89-5.65) (0.89-0.98) (1.92-6.37)
AFEV, 15% of 5 (2-9) 99 (99-99) 23 (10-41) 95 (94-95) 4.83 0.96 5.02
initial+400 mL (2.12-11.02) (0.93-1.00) (2.13-11.85)
ACO
AFEV, (mL) ULN" 42 (28-57) 92 (91-93) 9 (5-13) 99 (98-99) 5.40 0.63 8.56
(3.70-7.88) (0.49-0.81) (4.59-15.98)
AFEV,% of initial 60 (46-74) 92 (91-93) 12(8-17) 99 (99-100) 7.96 0.43 18.62
FEV, ULNT (6.03-10.52) (0.30-0.62) (9.92-34.93)
AFEV/% of 40 (26-54) 94 (93-95) 10 (6-16) 99 (98-99) 6.37 0.65 9.89
predicted FEV, (4.27-9.51) (0.51-0.82) (5.25-18.62)
ULN*
AFEV, 12% of 47 (33-61) 97 (96-98) 22 (14-32) 99 (99-99) 16.05 0.55 29.14
initial+200 mL (10.82-23.80) (0.42-0.73) (15.30-55.48)
AFEV, 15% of 12 (5-24) 99 (99-99) 17 (6-36) 98 (98-99) 11.87 0.89 13.30
initial+400 mL (4.75-29.64) (0.80-1.00) (4.82-36.72)
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TABLE 4 Symptomatic sample: diagnostic parameters of bronchodilator reversibility cut-off points for current

doctor-diagnosed asthma and asthma-COPD overlap (ACO)

Sensitivity %  Specificity % Positive Negative Positive Negative Diagnostic
(95% CI) (95% CI) predictive predictive  likelihood likelihood OR (95% Cl)
value % value % ratio ratio
Symptomatic Patients (95% CI) (95% CI) (95% Cl) (95% Cl)
Asthma
AFEV, (mL) ULN" 17 (12-24) 89 (86-91) 23 (15-32) 85 (82-88) 1.54 0.93 1.65
(1.01-2.36)  (0.86-1.01) (1.00-2.74)
AFEV,% of initial FEV, ULNT 20 (14-28) 88 (85-90) 24 (17-33) 85 (83-88) 1.68 0.91 1.85
(1.14-2.49)  (0.83-0.99) (1.15-2.99)
AFEV,% of predicted FEV, ULN® 16 (10-23) 91 (89-93) 26 (17-36) 85 (82-88) 1.82 0.92 1.97
(1.15-2.89]  (0.86-1.00) (1.16-3.37)
AFEV, 12% of initial+200 mL 10 (6-17) 95 (93-96) 27 (16-42) 85 (82-87) 2.00 0.95 212
(1.11-3.60)  (0.89-1.00) (1.11-4.04)
AFEV, 15% of initial+400 mL 5 (3-10) 98 (96-99) 30 (13-53) 85 (82-87) 2.32 0.97 2.39
(0.97-5.52)  (0.93-1.01) (0.96-5.92)
ACO
AFEV, (mL) ULN" 41 (28-57) 89 (86-91) 18 (11-27) 96 (95-98) 3.72 0.66 5.65
(2.45-5.66) (0.51-0.85) (2.91-10.97)
AFEV,% of initial FEV, ULNT 61 (46-74) 88 (85-90) 23 (15-32) 98 (96-99) 5.09 0.44 11.47
(3.71-6.98]  (0.30-0.65) (5.89-22.35)
AFEV,% of predicted FEV, ULN* 41 (28-57) 91 (89-93) 22 (13-33) 96 (95-98) 4.82 0.64 7.53
(3.12-7.45)  (0.50-0.83)  (3.83-14.77)
AFEV, 12% of initial+200 mL 49 (34-64) 95 (93-94) 35 (23-49) 97 (95-98) 9.35 0.54 17.30
(6.00-14.57) (0.40-0.73)  (8.62-34.70)
AFEV, 15% of initial+400 mL 12 (5-26) 98 (96-99) 24 (8-47) 95 (93-97) 5.40 0.90 6.02
(2.08-14.02) (0.80-1.01)  (2.09-17.34)

AFEV,: change in forced expiratory volume in 1 s; ULN: upper limit of normal. *: 280 mL; 1: 9.2%; *: 8.8%.




Analyse
décisionnelle

History :

Score 2 Intermediate

AFEV, 12% of initial+200 mL

Positive Negative
likelihood likelihood
ratio ratio
(95% CI) (95% Cl)

3.26 0.93
(1.89-5.65) (0.89-0.98)
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Probabilité Post-test d'Asthme

Presentation with suspected asthma

l

Clinical assessment using the
symptom-sign score
' o , Pre-test Additional test Post-test
Diurnal variation of symptoms . 1 point G
Recurrent episodes of symptoms : 2 points Test LR+ prObab"'ty
Medical history with allergic diseases : 1 point High probability, FEV1/FVC <0.7 114 G994,
Wheeze sound : 2 points n=143 IgE >1201U/mL 32 96%
(accuracy = 90%) Positive reversibility 3.1 96%
/ \ Intermediate probability, Positive reversibility 124 96%
— N=297 FEV1/FVC <0.7 6.0 93%
High probability Intermediate Low probability (accuracy = 68%) FeNO >35ppb 2.2 82%
Score = 3 or more probabllity Score =0 G T e
Score =1 or 2 Low probability, Positive reversibility 15.6 88%
n=126 FEV/FVC <0.7 3.0 57%
l l (accuracy = 31%) FeNO >35ppb 2.6 54%
FEV4/FVC Positive
<0.7 reversibility
Probabilityv 90% d 68% 193% l '31 % 188%

Asthma diagnosis

Prim Care Respir J. 2013 Mar; 22(1): 51-58.
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is a 28 years-old man with personal history of allergic rhinitis, thoracic tightness since 2
months and variable symptoms with PFT showing a FEV192% pred and FVC 93% predict
can be considered as asthmatic

Based on the information provided, it is possible that the 28-year-old man has asthma, but
further evaluation would be necessary to confirm a diagnosis.

Allergic rhinitis and thoracic tightness are both common symptoms of asthma. The fact that
the symptoms have been present for two months also raises the possibility of asthma, as
symptoms typically persist for at least that long in individuals with the condition.

However, PFT results alone are not enough to diagnose asthma definitively. While the FEV1
and FVC values are within the normal range, further testing such as bronchoprovocation
testing or measurement of airway inflammation may be necessary to confirm the diagnosis.

It is important for the individual to discuss their symptoms and concerns with a healthcare
provider, who can perform a thorough evaluation and make a proper diagnosis.
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