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Pendahuluan
ADiagnosis asma dan PPOK kadang tidak mudah dibuat

ASpirometry merupakan metode terbaik untuk diagnose asma dan
PPOK.

ABronchodilator reversibility test merupakan kriteria diagnosis kunci
utk asma dan utk membedakan dengan PPOK

ADefinisi bronchodilator reversibility belum seragam secara
Internasional



Utility of test

ATo establish reversibility of airflow obstruction
ATo aids in diagnosis, and

to help plan longerm bronchodilator therapy



Diagnosis of asthma 1T variable airflow limitation

Confirm presence of airflow limitation

Document that FEV,/FVC is reduced (at least once, e.g. when FEV,
is low)

FEV,/ FVC ratio is normally >0.75 17 0.80 in healthy adults, and
>0.90 in children

Confirm variation in lung function is greater than in healthy individuals

The greater the variation, or the more times variation is seen, the greater probability that the
diagnosis is asthma

Excessive bronchodilator reversibility (adults: increase in FEV,; >12% and >200mL; children:
increase >12% predicted)

Excessive diurnal variability from 1-2 w e e k s-daily PEF noratoring (daily amplitude x
100/daily mean, averaged)

Significant increase in FEV, or PEF after 4 weeks of controller treatment
If initial testing is negative:
Repeat when patient is symptomatic, or after withholding bronchodilators
Refer for additional tests (especially children

GINA 2018, Box 1-2 © Global Initiative for Asthma www.ginasthma.org



DIAGNOSTIC FEATURE CRITERIA FOR MAKING THE DIAGNOSIS OF ASTHMA
' 1. History of variable respiratory syrrrptmﬁ

Wheeze, shortness of breath, chest « (Generally more than one type of respiratory symptom
tightness and cough (in adults, isolated cough is seldom due to asthma)
Descriptors may vary befween cultures and | « Symptoms occur variably over time and vary in intensity
by age, e.g. children may be describedas | « Symptoms are often worse at night or on waking

having heavy breathing » Symptoms are often triggered by exercise, laughter, allergens, cold air

« Symptoms often appear or worsen with viral infections
| Nl
2. Confirmed variable expiratory airflow limitation &Q‘:—“
' Documented excessive variability in lung The greater the variations, or the:more occasions excess variation is

function® (one or more of the tests below) seen, the more confident the didgnosis

AND documented airflow limitation® At least once during diagnostic process (e.g. when FEV, is low), confirm
that FEV./FVC is reduced (normally =0.75-0.80 in adults, =0.90 in
childran)

Positive bronchodilator (BD) reversibility Adults: increase-in FEV, of =12% and =200 mL from baseline, 10-15

test* (more likely to be positive if BD minutes after200—400 mcg albuterol or equivalent (greater confidence if

medication is withheld before test SABA increase 15-=15% and =400 mL).

=4 hours, LABA =15 hours) Children increase in FEV, of =12% predicted

Excessive variability in twice-daily PEF over | Adults: average daily diumal PEF variability =10%*

2 weeks® (Children: average daily diurnal PEF variability =13%*

Significant increase in lung funclion after Aduits: increase in FEV, by =12% and =200 mL {or PEF" by =20%) from

4 weeks of anfi-inflammatory treatment baseline after 4 weeks of treatment, outside respiratory infections

Paositive exercise challenge fest® Adults: fall in FEV, of =10% and =200 mL from baseline
Children. fall in FEV, of =12% predicted, or PEF =15%

Fasitive bronchial challenge test Fall in FEV, from baseline of =20% with standard doses of methacholine

(usually only performed in adults) or histamine, or =15% with standardized hyperventilation, hypertonic

saline or mannitol challenge

Excessive variation in lung function between | Adults: vanation in FEV, of =12% and =200 mL between visits, outside of
visits™ (less reliable) respiratory infections
Children; variation in FEV, of =12% in FEV, or =15% in PEF' between
visits (may include respiratory infections)




OVERALL KEY POINTS:

* COPD should be considered in any patient who has dyspnea, chronic cough or
sputum production, and/or a history of exposure to risk factors for the disease.

e Spirometry is required to make the diagnosis; the presence of a post-bronchodilator
FEV,/FVC < 0.70 confirms the presence of persistent airflow limitation.



Figure 2.2A. Spirometry - Normal Trace Figure 2.2B. Spirometry - Obstructive Disease
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Variety of method

AL ack of evidence in this area,

AlLeading to consensumased rather than evidencdahased practice.




Variation in bronchodilator test

AAgents: short actin@,-agonist:salbutamol,fenoterol
longacting,-agonist:
anticholinergic:ipratropium
combinationf3,-agonist +anticholinergic
ICS
ATime between administration of bronchodilator and repeat spirometry
ADose
AMode of administration:MDI+Spacer or without,nebulizer
ADefinition of significant response
ABronchodilator withholding time
AParameter to evaluated:FE¥VC



Bronchodilation

* Possible dosage protocols are 400 meg short-acting betas-agonist, 160 meg short-acting anticholinergic, or the two
combined.” FEV, should be measured 10-15 minutes after a short-acting beta,-agonist is iven, or 30-45 minutes after

short-acting anticholinergic or a combination of both classes of drugs. GOLD 2018
’ o\
Positive bronchodilator (BD) reversibility Adults: increa%ﬁ FEV, of >12% and =200 mL from baseline, 10-15
test* (more likely to be positive if BD minutes aftér200-400 mcg albuterol or equivalent (greater confidence if

medication is withheld before test: SABA increase |5>15% and >400 mL).

24 hours, LABA 215 hours) Chi!d\@lf increase in FEV, of >12% predicted




The length of time before repeating spirometry

AStudi pd pasien asma,perbaikan fungsi ventilasi didapat dim
5 menit setelah pemberian salbutamol 200 ug MDI,
mencapal puncak pd 50 menit set pemberian.

ARespons bronkodilator pd PPOK belum banyak diketahui.

AWaktu ant spirometri pertama dan kedua bervariasiG}
menit dg median 10 menit

MJA 2004,180:61813, Br J Dis Chest 1970;643% RespiMed 200;94:607611



4: Time between bronchodilator
administration and repeat
spirometry

15

Number of laboratories

<5 5-<10 10 >10-15 >15
Time (min)

MJA 2004:180;61613



Administration of agent

Salbutamol MDI 100 mcg bervariasi
2-8 puff

10r

Number of laboratories
=
|

£ 3 4 i B i ]
NMumber of actuations (100 pg each)

MJA 2004;180:63613



Bronchodilator
withholding time

Median Range Response

Drug (hours) (hours) rate
Salbutamol 4 1-8 86%
Terbutaline 4 1-12 76%
lpratropium 4 1-8 81%
bromide

Fenoterol 4 1-24 51%
Salmeterol 12 1-24 /6%
Eformeterol 12 1-24 70%

MJA 2004:180:610-613 Theophylline 12 0.5-24 62%



Parameter

AFEV Paling sering direkomendasivacoLp acta Med ranica 2010:48:226.
AFEE5-75%
AFEE,,

AFVC

Clin Chest Med 1989;10:18%4



Bronchodilator test in COPD: GOLD 2012

Reversibility testing needs to be interpreted in the light of the patient’s clinical history and
examination. Some patients with COPD can have greater reversibility and some, especially those
with late-onset or longstanding asthma, demonstrate very little FEV; change in response to
bronchodilators.

* Spirometry should be undertaken when the patient 1s clinically stable and free from a
respiratory tract infection.

* Short-acting bronchodilators should be withheld for the previous 6 hours, long-acting
bronchodilators for 12 hours, and sustained release theophylline for 24 hours.

* FEV/FVC should be measured before and 15-20 minutes after bronchodilator 1s given.

* The bronchodilator should be given by metered dose inhaler, ideally through a spacer. A
nebulizer may be used but generally larger doses are delivered by this route.

* The dose administered should be high on the dose-response curve.

* Possible dose protocols include 400 ug salbutamol, up to 160 pg ipratropium, or the two

combined.



Calculating bronchodilator reversibility

Post BD FEVPre BD FEV
%FEYReversibility= X 100
Pre BD FEV



FIGURE 3. VOLUME-TIME CURVES (before and after bronchodilator)
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Metode (rangkuman)

AAgent:salbutamol MDI dg atau tanpa spacer
ADosis :208400 pg

AWaktu:1015 menit

APersiapan:SABA stop minimal 4 jam sebelum tes
A LABA stop minimal 12 jam sebelum tes

ADefinisi:reversibel:FEWneningkat >12% dan 200 ml dibanding
baseline

Post BD FEVPre BD FEV
%FEYReversibility= X 100
Pre BD FEV



Kasus







Calculating bronchial reversibility

33202710
A% FEYreversibility: X 100 =22,5%
2710

AFEV post BD:3200 mli
AFEV pre BD :2710 mli
Delta 610 ml

Result:bronchial reversilibilty test is reversible
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