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IIpotn omipoueTpia

John Hutchinson (1811-
1861):
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EvOeiéelc oripopetplac

Awayvwon (puon dtatapoaxnc — evromion PAABNC)
A&loAoynon Baputntag

A&loAOynon mopeiac vooou

EkTipnon avtamokplong otn Beparmneia

EKTLLLNON UTIEPATIOVTNTLKOTNTOG
[MPOEYXELPNTIKOC EAEYXOC

EKTLUNON opevepyELWV aKTvoBeparetlag -
XNUeLoBepartelag

Kaslovsky R, Sadof M. Pediatrics in review 2014
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7ABLE 1. The Planned Asthma Visit

e All patients >4 years old receive the Asthma Control Test

e Practitioner reviews results

e Asthma action plan is reviewed or created

e Follow-up appointment 1-6 months based on severity and/or
control

* Office visit code 99214 Kaslovsky R, Sadof M. Pediatrics in review 2014

e Simple spirometry code 94010

e Spirometry with bronchodilator code 94060
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TABLE 1

Chest or abdominal pain of any cause
Oral or facial pain exacerbated by a mouthpiece

Stress incontinence |

Dementia or confusional state Miller MR ERJ 2005



Miller MR ERJ 2005

TABLE 2

Smoking within at least 1 h of testing

Consuming alcohol within 4 h of testing

Performing vigorous exercise within 30 min of testing

Wearing clothing that substantially restricts full chest and abdominal expansion
Eating a large meal within 2 h of testing



TN Possible order for unc

Dynamic studies: spirometry, flow-volume loops, PEF

Static lung volumes

Inhalation of bronchodilator agent (if used)

Diffusing capacity Miller MR ERJ 2005
Repeat dynamic studies (if a bronchodilator was given)

PEF: peak expiratory flow.
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Pellegrino MR ERJ 2005
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Coaching the patient...
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Get Valid Spirometry Resulis EVERY Time

Flat {plateau) 4 Sharp peak

A Valid Test has:

b in A

1L' (BTPS}

before 15 seconds long +
3 or More Good Curves
and Repeatuble FVC and FEV1* 3 3 2

FLOW (L'S) (ETPS)
=]

ﬁ:i:nth EUrve
“Use mest owrrenl American Therade Sedety,’

Eurepean Respirotory Society (ATS/ERS) stondards & Stoop climb
[v] 1 i 1

L ; i L L
2 = 1 El =] ] T 51 g 10 "M 12 13
TIME {sac)

Mn kaBvotepnuévn Evapén (< 5% FVC 1 <0,150L)

EAdyiotn d1apkela skmvong 3 sec (< 10 etmv) kou 6 sec (> 10 et.)

Plateau = un petopoin dykov yio tovidyiotov 1 sec (< 0,025 L)

ATroucia BAxa (s1dwkd oto 10 sec ekmvon|g)

Amovcia yeipiopov Valsalva, arovcio anmAigiog omd 10 EMGTOUO

AvVaTTapaywyiuoTNTA: TOUAAXIOTOV 3 OTTOOEKTEG TTPOCTTAOEIES
(max 8), drapopd FVC < 0,150 L kan FEV1 <0,150 L (0,1 Lyww FVC<1L)




Table 1#- Suggested quality control criteria for technically acceptable spirometry data according to different age
groups

Quality control criteria Adult School-age children Preschool children
(6-16 yrs) (<Byrs)
Start of test criteria: back- ~ <5% or 150 mL FVC, <5%or 100 mL FVC',  <10%or 75 mL FVC[9, 57]'
extrapolated volume whichever is greater whichever is greater
Within test criteria The FV loop should be free  The FV loop should be ~ The FV loop should be free

from artefact, e.g. cough,  free from artefact, eg.  from artefact, e.g. cough,
glottic closure that cough, glottic closure that  glottic closure that influences

influences measurement  influences measurement measurement
End of test criteria Duration of FE >6's Duration of FE: no Duration of FE: no specified
specified duration” duration
End-expiratory volume End-expiratory volume End-expiratory volume
plateau <0.025 L plateau’ (“eyeballed”) plateau’ or approaching a
for >1s plateau (“eyeballed’)
Repeatability: difference Within 150 mL Within 5% FVC or <100 mL <100 mL or within 10% of
between two highest it FVC <1000 mL highest value

Lum S, Stocks J. Forced expiratory manoeuvres.
VH'UE‘S Df FVC ﬂﬂd FEW In: Frey U, Merkus PJFM, editors. Paediatric Lung Function 2010
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Epunveio amoteAeocpuatmy

.+ A&loAOynon TToIOTNTAG SOKILAGTOG

+  ZOYKPIOT OTOTEAECUATOV L PUOIOAOYIKEG TIMEG
VYOV OTOU®OV

. ZVYKPION OTOTEALECUATOV LE YVOOTA TTOOOAOYIKA
ouvopoua

. Z0YKpIoM LE TTPONYOUMEVES TIMEG TOV 1010V ATOLOV

. Amdvtnon KAIVIKOU EPWTAMATOG mov TibeTon yio Tov
GUYKEKPIUEVO acOeVT



Kaslovsky R, Sadof M. Pediatrics in review 2014

Koumdin ponc-oykov

. Pretreatment
| ——— Posttreatment
1 eee——- Predicted
44
3] FEV1 =191
27 FEV3 =215
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6 Time
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Predicted Actual % predicted

dvcloloyikn 1 OyL;;; TUCS

values

l

% Ref

109
127
131
141
111

% Ref

132
128
98
114
125

Spirometry
Parameter Units Ref Pre
FVC L 1.48 1.61
FEV1 L 1.27 1.61
FEVy / FVC % 90 100
FEF i L/s 1.61 2.27
pEF%QS% 75% L/s 2.96 3.28
FET sec 1.05 «
FIF509 L/s 1.57
FEFs509% / FIF5004 1.62
Kaslovsky R, Sadof M. Pediatrics in review 2014
Spirometry
Parameter Units Ref Pre
FVC L 1.70 2.24
FEV1 k. 1.49 1.91
FEV1 / FVC % 87 85
FEF2506-75% L/s 1.80 2.05
PEFR L/s 3.09 3.87
FET sec 6.24
FIF5004 L/s 1.48
FEFs09 / FIF500 1.76
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2 0VOPOLO OTTOPPOKTIKOD
TUTTOV

a) 8- ,'
Ji
.« Avcavaroyn ueimon g LEYIoTNG 4 .
POTC a€PO. GE GYECT LLE TOV _ 2-; ""\\E._’ipi\’a\“°”\*
LEYIGTO OYKO g S -
. Xopn\j oxéon FEV1/FVC N
L S
= Ins;-)i:ation
.« XoaunAég tyég FEF7s, MEF25.75 81 . ;
Volume L
. Av&non RV, TLC, RV/TLC
FEV1 38%;
Pellegrino MR ERJ 2005 FEV1/FVC 46%);

PEF 48%; TLC 101%



Flow Volume & Volume Time

a y Pretreatment
I ’ \ “—= Posttreatment
%7 \\ """"" Predicted
4 \
3l | \ l\\\ FEV1 =199
I
= al ' \\ FEV3 = 2.46
Q 4.4 N
8 1 | 1\
<17 N . S—
= NN 2| 3 4 5 6
o 1 \ »
" \\ [ |
2 \.» /'//' " FET=58
34 -4 ~3 3IFVC =268
/ Nt [ ————
-4 ] g 2 (11 r.nn
Sk
s 0T 3% 5678 9
6. Time
Volume (L)
Spirometry
Parameter Units Ref Pre %Ref Post %Ref %Chg
FvC = 213 2.68 126 2.63 123 -2
FEV L 183 1.99 109 2.28 1 15
g - - 87 1 18
0 7E0s : 2.62 127 115
DEFR /S k: R: ) 6.03 156 &
FET sec 5.81 7.25 25
FIF509 Ls 4.55 2.08 -54

FEFs09s / FIF500 0.37 1.82 392



ATtodppaKkTLkoU TUTIOU SLATAPAYEC

AcBua
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2UPopNTIKA KAPSLOKN AVETIOPKELL



2 0VOPOLO TEPTIOPIGTIKOD TUTOV
81 ..

- Meiwon TLC

.« OLCIOAOYIKN M AVENUEVN OYEOT 2-
FEV1/FVC

. 2vvomdpyel ueimon FVC, FEV1 -6

0 1 2 3 4
Volume L
FEV1 66%; FEV1/FVC

80%; PEF 79%; TLC
Pellegrino MR ERJ 2005 62%



Flow Volume & Volume Time

6 Pretreatment
Posttreatment
4 -===== Predicte
4 4
3 FEWY = 49
21 FEV3= 52 .
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o 1
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- Time
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Volume (L)
Spirometry
Parameter Units Ref Pre % Ref
EVC L 2.47 0.62 25
EEV4 L 214 0.49 23
|FEV, / FVC % 85 79 83
FEF2504_759% Us 3 31 0.49 15
PEFR Lis 574 1.27 22
FET sec 9.38
FIF500; Lis 0.58

FEFsgag / FIFs5pag 1.74



[MepLOPLOTIKOU TUTTIOU SLATAPAYEC

Nevpopuika voonpuoto
> KOAlwon
[MveupoviKn lvwon




Pellegrino MR ERJ 2005

M1KTOU TOTTOV OLUTOPOYEC

» Meiowon TLC

- Meioon Adyov FEV1I/FVC #

® @ b N O N A o ®

2 3 4 5
Volume L
(FEV1 64%;
FEV1/VC 64%;

PEF 82%;
TLC 72%



11:103 Y Types of ventiatory defects and tei diagnoses

Abnormality Diagnosis Pellegrino MR ERJ 2005

Obstruction FEVINC <5th percentile of predicted
A decrease in flow at low lung volume {5 not specific for small ainvay disease In individual patients
A concomitant decrease in FEV1 and VC is most commonly caused by poor effort, but may rarely reflect aiflow obstruction
Confimation of ainvay obstruction requires measurement of lung volumes
Measurement of absolute lung volumes may assist in the diagnosis of emphysema, bronchial asthma and chronic bronchits. It
may also be useful in assessing lung hyperinflation
Measurements of airflow resistance may be helpful in patients who are unable to perform spirometric manoeuvres
Restriction TLC <5t percente of predicted
A reduced VC does not prove & restrictive pulmonary defect. It may be suggestive of lung restriction when FEVIVC i normal or
Increased
Alow TLC from a single-breath test should not be seen as evidence of restriction
Mixed defect FEVINVG and TLC <5th percentie of predicted

FEVS: forced expiratory volume in one second; VC: vital capacity; TLC: total lung capacity.
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Pellegrino MR ERJ 2005
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.- R Ll | ung function parameters capable of |
differentiating extrathoracic from intrathoracic
obstruction

Pellegrino MR ERJ 2005

Extrathoracic obstruction Intrathoracic
obstruction
Fixed Variable
PEF Decreased Nomal or decreased Decreased
MIFso Decreased Decreased Normal or decreased
MIFso/MEFso ~1 <1 =1

PEF: peak expiratory flow; MIF50: maximum inspiratory flow at 50% of forced
vital capacity (FVC); MEF50: maximum expiratory flow at 50% of FVC.
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Flow Volume & Volume Time

Pretreatment

Kaslovsky R, Jadof M.Pediatrics in review 2014

Posttreatment
------ Predicted

FEV1 = 4.15

FEV3 = 4.56

Flow (L/sec)
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Teyvun Aoxipociog
Bpoyy00106T0ANG

. Extiunon ¢ mvevuovikng Aettovpyiac tpv & 15 min

LETA TN YOPNYNOT GAABOVTAUOANG

(M 30 min petd tn yopnynomn Ppouiovyov 1mpaTpoTion)




AocoLoyia caAPovtapoing 6t
O0KIUaGio BPOYY0O10GTOANC

>12 etwv: 4 X 100 ug sarPovtapoding pe aepobdiapo pe EmMcTOUO

<12 etav: 2 X 100 pug carBouvtapnding pe KatdAAnio yio tnv nAtkic
aepoBaAaLLO

.+ EvoAlaxtikd Bpouiodyo mpotpoémo 160mg (4 x40 mg)  (kvpiwg o€

X.AIL)

.« EvoAdoktikd umopet va ypnoponon et veperomomtg 11 DPI

Pellegrino R ERJ 2005
ERS Handbook Paediatric Respiratory Medicine 2013



[10te Oempeiton OeTikn;

- AvEnon tov FEV1 kata tovhayietov 12% 11 200 mL
HETA TN PPOYY00L0GTOM).

- H ooxipacio pmopet va givorn Oetikn Ko o€ pkpotTepeg
owapopomomcel Tov FEV1, epdoov ehattwveton o
VTTEPAEPIGUOC TOV TTVELLUOVODV

«  H xAwvikn amdvinon ot BpoyyootacTOATIKY] 0y®Yn OEV
ATOKAEIETOL ETTL APVNTIKNG 0OKILUOGIOS PPOYYOOLUGTOANG

GTO EPYOCTNPLO
PY np *Pellegrino R ERJ 2005

*ERS Handbook Paediatric Respiratory Medicine 2013
Pellegrino R Chest 1998
«Tan WC Thorax 2012






20YKPLOT] OTTOTEAEGUATOV

Test History
Parameter Units  Today

212712014 | 5/29/2013
FVC 4.58 4.14
FEV1 4.15 3.84
FEVy / FVC 93
FEF250-759% 5.00 D92




Brypa 1

* MeAetnoTe TNV KAUTTUAN ponc - oykou (flow —
volume curve)

* Eivaw n FVC ¢pucroAoyikn;

e KolAavon (scooping); T
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Bripa 2

e Auéavetal n KALlon TG
KOLUTTUANC;

14 FlowL:s?




Bripa 3: Evoeiéelc yia PAaPec otouc
LEYAAOUC QLEPOYWYOUC;

Pellegrino MR ERJ 2005
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Bripa 4

FEV1

FEV:1/ FVC

FEF 25-75

Aokipaoia BpoyxodLaoToANC




2 VUTEPOC LOTIKA

- H ompopetpio ota matotd eivor kTN Kot E0KOAN
TPOYLLOTOTOIN G

« IIpwv v avdivon TV 0£00UEVOV, TTPETEL VO,
aCLOAOYELTOL I OPTIOTITA TNG TEYVIKNG

«  2VVEKTIUNGT OA®V TOV TOPAUETPOV Y0 TNV EEQYOYN
GUUTEPACUATOV UE PAon TO KAMVIKO TpOBAN UL









Epwtoelc;




An 8-year-old presents to your office with a prolonged cough.
You perform spirometry, and

his initial forced expiratory volume in 1 second (FEV1) is 1.30 L.
After use of an inhaled

bronchodilator, which of the following FEV1 results represents
the most significant positive

* response?
A 1.151L.
B.1.25 L.
C.1.35L.
D. 1.40 L.
E.1.55L.



2. Which of the following spirometry

measurements reflects the flow from the smaller
airways?

A. Forced expiratory flow between 25% and 75%
of vital capacity (FEF25%—75%).

B. Forced expiratory time (FET).

C. FEV1.

D. FEV1/forced vital capacity (FVC) ratio.
E. FVC.




To gather the most useful and accurate information from
spirometry testing, the child

should perform the test at least 3 times and:

* A. The child should exhale slowly and steadily for a
minimum of 10 seconds.

* B. The child should exhale through the nose and mouth
forcefully for 1 to 2 seconds.

e C. The child should hyperventilate for 30 to 45 seconds
before testing.

 D.The FEV1 should increase by at least 12% each time.

 E.The highest FEV1 and FVC values should not differ by
more than 5%.



When interpreting spirometry results, the most
likely condition causing diminished FEV1

and FEF25%—75% and resulting in a flow-volume
loop with a scooped-out appearance is:

A. Asthma.

B. Pneumoconiosis.

C. Pulmonary fibrosis.

D. Scoliosis.

E. Vocal cord dysfunction.



Which of the following clinical conditions is most
likely to cause the following findings on

spirometry: a small but normal-shaped flow-volume
loop and demonstration of increased

ratio of FEV1/FVC?

 A. Asthma.

* B. Bronchiectasis.

* C. Chronic obstructive pulmonary disease.
* D. Muscular dystrophy.

e E. Sarcoidosis.



