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CRIT]CALCARE v MCQ tutorial for R2 in 60 minutes — Pulmonary / Perioperative / Critical care

1. AIRWAY:
» COPD (Stable/Exacerbation/Ventilator setting/Smoking cessation)
» Asthma (Exacerbation/Uncontrolled/pre-op/EIB)
> ABPA, Bronchiectasis
> Sleep apnea

4. PLEURA :

> Pleural effusion (IJawa + Mx)

> Pneumothorax

S. MUSCULAR :

2. LUNG PARENCHYMA : > Diaphragmatic paralysis

> SPN, Malignancy (CA lung & paraneoplastic syndrome)
> Infection (Pneumonia, TB, COVID-19 pneumonia, ARDS)
> LD (LAM)

> Occupational lung disease: silicosis

INVESTIGATION :

» PFT (FV loop —> UAO)
> Imaging; CXR, CT

3. VASCULAR :

> Pulmonary hypertension

> Pulmonary embolism

Target audience: R2 Med
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CA‘J Update COPD guidelines
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Cﬂkj COPD Initial treatment: ABE Assessment Tool
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Dyspnea that is Progressive over time Spirometry Assessment of airflow Assessment of symptoms/risk
::::;::h exercise confirmed limitation of exacerbations
diagnosis
Recurrent wheeze
Chronic cough May be intermittent and may be unproductive

Recurrent lower respiratory
tract infections

History of risk factors Tobacco smoke (including popular local preparations)
Smoke from home cooking and heating fuels

Occupational dusts, vapors, fumes, gases and other chemicals

Host factors (e.g., genetic factors, developmental abnormalities, lov Exacerbation
birthweight, prematurity, childhood respiratory infections etc.) .
Post-BD FEV % predicted fr—

+ Post bronchodilator Post bronchodilator FEV,
FEV,/FVC< 0.7 (% predicted)
GOLD 1 FEV,>80

GOLD 2 50 £ FEV, < 80
GOLD 3 30 < FEV,<50
GOLD 4 FEV,<30 Zero (0) GROUP A

I Group

One or more (21)
moderate or severe
exacerbations in the

previous yer

GROUP E

LABA + LAMA
consider LABA+LAMA+ICS* if blood EOS > 300

o A de o 4 @ a A o
ﬂ'ﬂquLﬂﬂﬂﬂﬁ'—] ﬂéﬂﬂ;"ﬂ vl.ﬂLl.ﬂ ﬂju'ﬂqﬂnqiﬁﬂ‘]{ﬂi (>3p8\8z 75)

GROUP B

) a e o o e A
msifaaslsa dasadutayannlszidsudaladuians 81013 N13ATI9 g:g:rf:zg;:f:':;z A bronchodilator LABA + LAMA
' an & A
$9M8 NINSIANTEN uazdudunisitaanlasnisanaslllswesd afiaanw NOTE: 80-50-30 previous yer
Fudulunsiuduniie airflow limitation LAZIATEAUAINTULTY (SEAUUAND M
q g

o 4 A aed A wr 4 < 50 ) Severe (GOLDS) mMRC 0-1, CAT < 10 I mMRC > 2, CAT > 10

A, unziragviv) lasnsasslllsaeidiasdaiasiaudagiadiainisa

(stable) uaz'lifianmsmisuaslsnadnetos 1 1@au Symptoms
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Cﬁk modified Medical Research Council Dyspnea Score
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EEAh] mMRC dyspnea scale
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mMRC 0-1 —> Less symptoms
mMRC 22 —> More symptoms

https://www.thoracicsocietythai.org/wpcontent/uploads/2018/06/CPG-COPD-by-TST.pdf Accessed date : 110ct21
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Q&J COPD Exacerbation
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» Defined as an event characterized by dyspnea and/or cough and sputum that worsen over <14 days.

> Exacerbations of COPD are often associated with increased local & systemic inflammation caused by airway

infection, pollution, or other insults to the lungs.

Mild : treat with SABDs only

2

Moder

SABDs + antibiotics and/or OCS

Severe . Hospitalization or ER visit, acute respiratory failure

© 2026 Global Initiative for Chronic Obstructive Lung Disease
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Initial Pharmacological Treatment in COPD
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EXACERBATION
HISTORY
(PER YEAR)

Oneormore (> 1) High exacerbation risk : 1 Moderate exacerbation

moderate or severe LABA + LAMA*

exacerbations in the
previous year consider LABA+LAMA+ICS* if blood eos 2 300

Zero (0) GROUP A GROUPB Symptomatic

Meacatonsn. | A bronchodilator LABA + LAMA*

exacerbations in
the previous year

A

mMRC 0-1, CAAT < 10 J mMRC 2 2, CAAT 2 10 J

SYMPTOMS

*Single inhaler therapy may be more convenient and effective than multiple inhalers; single inhalers improve adherence to

treatment
Exacerbations refers to the number of exacerbations per year; eos: blood eosinophil count in cells per microliter; mMRC:

modified Medical Research Council dyspnea questionnaire; CAAT™: Chronic Airways Assessment Test™.

© 2026 Global Initiative for Chronic Obstructive Lung Disease



Initiating ICS Treatment in COPD
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= Against use :
Factors to consider when adding ICS to long-acting bronchodilators: » AEC <100 cells/uL

(noteAthe scenario is different when considering ICS withdrawal)

» Recurrent pneumonia

History of hospitalization(s) for exacerbations of COPD*
STRONGLY > 2 moderate exacerbations of COPD per year"
FAVORS USE Blood eosinophils 2 300 cells/pL

History of, or concomitant asthma

» Pulmonary TB

-y (~ P a o —N =\
NI15ASIATZALLNALRDAUNITUAD LT LUNS

' 9
T ——— » ansanaumsinuais ICS/LABA uugihlinnzideastaies 1 ads Ta

FAVORS USE X 51 d‘ : o [ o ] Aa
Blood eosinophils 100 to < 300 cells/uL ATV LUVUSN (Teaany B, HUZUIDYNEN)

1= o A A
o lrliliJ’E]”Iﬂ”I‘iﬂ”l!,i‘iJ nie

Repeated pneumonia events o hldsvenaimesesannguuuinneusdiaios 4 dulan
AGAINST USE Blood eosinophils < 100 cells/pL

History of mycobacterial infection

> nsaindiheliszaud Ted Tuilaludeagwds Tusuiludeunzaaaunnil (o0

wangu B, uuzihes1dg)
"despite appropriate long-acting bronchodilator maintenance therapy (see Figures 3.8 & A3.1 for recommendation

1 1 [y 9

that blood eosinophils should be seen as a continuum; quoted values represent approximate cut-points; eosinophi ® 1 2 300 —> A9UAUBINDNITINHIAY ICS/LABA/LAMA
are likely to fluctuate. , ‘1 ' , o . L. .
Adapted from & reproduced with permission of the © ERS 2019: European Respiratory Journal 52 (6) 1801219; DC ¢ M <100 — luppuauosnemisnyInig ICS contalmng regimen

10.1183/13993003.01219-2018 Published 13 December 2018

AV o ¥ X o
© 2026 Global Initiative for Chronic Obstructive Lung Disease uuImumsiiieuasSnulsnleaganuises w2565



Cﬂk Follow-up Pharmacological Treatment
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» CONTINUE CURRENT TREATMENT unless dyspnea or
exacerbation management require optimization

» IF ONE OR MORE MODERATE OR
SEVERE EXACERBATION

» IF PERSISTENT DYSPNEA
Bronchodilator

ONLY

LABA or LAMA J

LABA or LAMA J

former smokers

LABA + LAMA® Low
symptom
load
» if blood
* Consider switching inhaler device or 08 2 300
molecules
* Implement or escalate
non-pharmacological treatment(s) Continue
« Consider adding ensifentrine treatment
* Ir}v‘;esngate (and treat) other causes Roflumilast Azithromycin Biologic Therapy:®
or dyspnea if FEV1 < 50% & preferentially in (see Figure 3.11)
chronic bronchitis

Dupilumab
if chronic bronchitis®
Mepolizumab

Patient currently on

* No current exacerbations
* Previous positive treatment
response*

LABA+ICS

" No relevant
exacerbation history

l

High Consider
symptom changing to
load LABA+LAMA

» Current exacerbations

eosinophils
>100/pL

Consider
escalating to

LABA+LAMA+ICS

*Patient previously had exacerbations and responded to LABA+ICS treatment

© 2026 Global Initiative for Chronic Obstructive Lung Disease
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Management

Diagnosis

of COPD

Symptoms
Risk factors
Spirometry (repeat if borderline)

( > Adjust
Review Pharmacotherapy
Non-pharmacological
Symptoms (CAT or mMRC) therapy
Exacerbations
Smoking status J
Exposure to other risk factors <

Inhaler technique & adherence
Physical activity and exercise
Need for pulmonary rehabilitation
Self management skills
breathlessness
written action plan
Need for oxygen, NIV, lung volume
reduction, palliative approaches
Vaccination
Management of comorbidities
Spirometry (at least annually)

t

!

Initial Assessment

FEV1-GOLD 1-4

Symptoms (CAT or mMRC) 1 GOLD
Exacerbation history ABE
Smoking status

al- antitrypsin

Comorbidities

!
[Initial Management\

Smoking cessation
Vaccination

Active lifestyle and exercise
Initial pharmacotherapy
Self management education

risk factor management
inhaler technique
breathlessness

written action plan

Qlanage comorbidities j

)

© 2026 Global Initiative for Chronic Obstructive Lung Disease
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Non-Pharmacological Treatment in COPD
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Indication:
1. PaO, gruzwn S55 mmHg nSo@1 Spo, SSS%

2. PaO, gfuzwn s:nd1o 55 - 60 mmHg nNSa@1 SpO2 S:nd10 88-90%

A F= | o J = F= PN = — [ [ e 3 [
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pulmonale, polycythemia (Hct. >55%)

(Us:umau Stable COPD lla: a0 exacerbation 4- 6 wk lagus=1iu 2 aso WU 2-3 wk)
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Q#Q Vaccination for stable COPD [
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Vaccination for People with COPD

Figure 3.6

Influenza
People with COPD should receive all recommended vaccinations in line with the relevant local guidelines:

Yearly influenza vaccination (Evidence B)

COVID-19
SARS-CoV-2 (COVID-19) vaccination based on WHO and CDC updated recommendations (Evidence B)

We recommend either one dose of 21-valent pneumococcal conjugate vaccine (PCV21) or one dose
PCV20 (Evidence B). Pneumococcal vaccination has been shown to reduce the incidence of community-
acquired pneumonia and exacerbations for people with COPD (Evidence B) Pneumococcal

Respiratory syncytial virus (RSV) vaccination for individuals aged 2 50 years and/or with chronic heart or
lung disease, as recommended by the CDC (Evidence A) RSV (>50y)

Tdap (dTaP/dTPa) vaccination to protect against pertussis (whooping cough), in addition to tetanus and
diphtheria, for people with COPD that were not vaccinated in adolescence, as recommended by the CDC
(Evidence B) Tdap

Zoster vaccine to protect against shingles for people with COPD aged > 50 years, as recommended by the

© 2026 Global Initiative for Chronic Obstructive Lung Disease



“Reduction in Mortality”

Evidence Supporting a Reduction in Mortality with Pharmacotherapy

and Non-pharmacotherapy in COPD Patients Figure 3.19

Therapy RCT* Treatment effect on mortality Patient characteristics
Pharmacotherap

LABA+LAMA+ICS? Yes | Single inhaler triple therapy compared to dual Symptomatic people with a
LABD therapy relative risk reduction: history of frequent and/or

IMPACT: HR 0.72 (95% CI: 0.53, 0.99)" severe exacerbations
ETHOS: HR 0.51 (95% CI: 0.33, 0.80)*

Non-pharmacological Therapy

Smoking Yes | HR for usual care group compared to Asymptomatic or mildly
cessation? intervention group (smoking cessation) symptomatic
HR 1.18 (95% CI: 1.02, 1.37)*

Pulmonary Yes | Old trials: RR0.28 (95% CI 0.10, 0.84)* Hospitalized for exacerbations
rehabilitation® New trials: RR 0.68 (95% Cl 0.28, 1.67)* of COPD (during or < 4 weeks
after discharge)

Long-term oxygen Yes | NOTT: = 19 hours of continuous oxygen vs < 13 PaO, <55 mmHg or < 60
therapy* hours: 50% reduction* mmHg with cor pulmonale or
MRC: 2 15 hours vs no oxygen: 50% reduction*® § secondary polycythemia

Noninvasive Yes | 12% in NPPV (high IPAP level) and 33% in Stable COPD with marked
positive pressure control hypercapnia
ventilation® HR 0.24 (95% CI1 0.11, 0.49)°

Lung volume Yes | 0.07 deaths/person-year (LVRS) vs 0.15 deaths/ Upper lobe emphysema and
reduction surgery® person-year (UC) RR for death 0.47 (p = 0.005)® low exercise capacity

© 2026 Global Initiative for Chronic Obstructive Lung Disease
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gﬁg Contraindication : NIV
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Cardiac arrest v3e respiratory arrest

Hemodynamic instability

Unstable cardiac arrhythmia

GCS <10, Drowsiness, Severe encephalopathy
Massive upper GI bleed

maavusnaluvih giidwian lunid suvwiraing
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Upper airway obstruction
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Non-pharmacologic

Pharmacologic
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CVS disease: if unstable, avoid nortriptylline
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Diagnosis of
asthma

Does the patient have
severely uncontrolled
respiratory symptoms/
signs?
Treat as exacerbation
(Box 9-4)

Is the patient already
taking ICS treatment?

See Boxes 1-3and 1-4
for diagnostic approach in
patients already on ICS

4

Consider
biomarkers
S——

A

If other diagnoses are
unlikely, treat empincally with
ICS-containing treatment
(Boxes 4-5 & 4-11)

5

Review response in
1-3 months, including PEF
or spirometry if available
Have symptoms (and
lung function if available)
improved?

v

Refer for higher
level advice

Patient with chronic or

recurrent respiratory symptoms
Are the symptoms typical

of asthma?

{m

v

Petailed history & examination

Do history & examination

support diagnosis of asthma?

Is spirometry or PEF
available?

4 v

Perform lung function
test(s), e.g. spirometry or
PEF before and after
bronchodilator (Box 1-2)

Is variable expiratory
airflow confirmed?

Further history and tests for

Is alternative diagnosis

Features are increase the possibilityv that patient has asthma

More than one sympiom (wheeze, shortness of breath, cough , chest tightness)

Symptoms worse at night or in the early morning
Symptoms vary overtime and in intensity

Symptoms are triggered by viral infection (cold), exercise, allergen exposure,

change in weather, irritant such as care exhaust fume, smoke, strong smell

Patient takes a deep breath

and blows as hard as possible A=
into tube. V-
8 Clip { il Technician monitors
iy \ ") and encourages
g patient during test

alternative diagnoses

confirmed?

Post BD: TFEV1 >12% and >200 ml or TPEF >20%

or consider

additional test (greater confidence: FEV1 >15% and >400 ml)

( B OxX
ES

-2)

Daily diurnal PEF variability >10%

“Variable expiratory airflow”

YES

YES
“,
Treat for asthma with

ICS-containing treatment
(Boxes 4-5 & 4-11)

Investigations Treatment

*In 2 patient with typical asthma symptoms, elevated FeNO or elevals
support a diagnosis of Type 2 asthma. Lower levels do not rule out as

Others:

FEV1 between visit

(+) Exercise challenge test

(+) Methacholine challenge test : MCT

Excessive variation in lung function
between visits

Treat for alternative
diagnosis

DRI

Hood ecsnophds can

GINA 2025
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A How to access a patient with asthma

PULMONARY Box 2-2. GINA assessment of asthma control in adults, adolescents and children 6-11 years

.....................................

A. Asthma symptom control

In the past 4 weeks, has the patient had:

¢ Daytime asthma symptoms more than twice/week?
e Any night waking due to asthma?
e SABA reliever for symptoms more than twice/week?*

e Any activity limitation due to asthma?

B. Risk factors for poor asthma outcomes

Level of asthma symptom control

Well Partly Uncontrolled
controlled controlled
Yes[ Nol
YesHINoH L None 1-2 3-4
YesO NoO |of these of these of these
Yes[ Nol

Assess risk factors at diagnosis and periodically, particularly for patients experiencing exacerbations.
Measure FEV+ at start of treatment, after 3—6 months of controller treatment to record the patient’s personal best lung

function, then periodically for ongoing risk assessment.

Having uncontrolled asthma symptoms is an important risk factor for exacerbations.?®

Additional potentially modifiable risk factors for flare-ups (exacerbations), even in patients

with few symptomsT include:

e | Medications: high SABA use (associated with increased risk of exacerbations'?38” and
mortality particularly if 21 x 200-dose canister per month®82°); inadequate ICS: not
prescribed ICS; poor adherence;®° incorrect inhaler technique®’

Having any of

e | Other medical conditions: obesity;%?°3 chronic rhinosinusitis;** GERD;®? confirmed food

allergy;®* pregnancy®®

these risk factors
increases the

Exposures: smoking;®® allergen exposure if sensitized;®® air pollution®7-9°

patient’s risk of

e Context: major psychological or socioeconomic problems'°®

(in adults with allergic asthma taking ICS)'%¢

Lung function: low FEV1, especially <60% predicted®'°'; high BD reversibility

exacerbations
even if they have few

93,102,103 asthma symptoms

Other tests in patients with Type 2 inflammation: blood eosinophils;®3194.105 glevated FeNO

Other major independent risk factors for flare-ups (exacerbations)

e Everintubated or in intensive care unit for asthma'%”

e =1 severe exacerbation in last 12 months08.109

Asthma
Control

Symptom
Control

+
Future risk

\ J




Adults & adolescents GINA 2025_

12+ years

Personalized asthma management MOderate-Severe aSthma

Assess, Adjust, Review
for individual patient needs

Symptoms most days || Daily symptoms, or

° (4-5 days/week), or Waking with asthma
ICS-formoterol Mlld aSthma el U SR once aweek
s Controller & Reliver once aweek or & Low lung function or

low lung function _Recent exacerbation |

Symptoms <3-5days/week \/ STEP 5
) P / STEP Add-on LAMA

MO Refer for assessment
TRACK 1: PREFEF .
CONTROLLER and RELIEVER STEP 3 m:‘cﬁlm"‘(’j'éze of phenotype. Consider
Using ICS-formoterol as the STEPS 1-2 LMARJ* with maintenance rég;fdose tmallntenance
reliever” reduces the risk of AIR-only*: low dose ICS-formoterol as needed oW dose ICS-formoterol D
. ; maintenance + anti-IgE, anti-IL5/5R,
exacerbations compared with . .
ICS-formoterol anti-IL4R, anti-TSLP
Perception See GINA
l P RELIEVEREAs-needed low-dose ICS-formoterol* S,:fere

SRS " asthma guide
Controller : ICS, ICS/LABA ymp Symptoms ETERE
3 . _ — <3-
liever : SABA, ICS-SABA 1-2 days/week 3-5days/week STEP 4 Add-on LAMA
T e Refer for assessmept
fTEdP 3 TR of phenotype.. Consider
RACK 2: Altemati STEP 2 Ow cose ICS-LABA high dose maintenance
: Altemative maintenance ICS-LABA, + anti-IgE
CONTROLLER and RELIEVER S e ICS-LABA TILS/5R, ant-ILAR
Before considering a regimen Reliever only; if SABA, maintenance ICS anti= » ant- ’

take ICS with each dose anti-TSLP

Compliance RELIEVER: As-needed ICS-SABA* or as-needed SABA

Other controller options for either

. A Low dose ICS whenever Medium dose ICS, or Add LAMA or LTRA or /Z\?g:zghr ;)mty cin (zdul ts) .gr
track (limited indications, or less SABA taken, or daily LTRA, | add LTRA, or add HDM SLIT, or switch to AA. AAS [ast resort consider
idence for effi fot or add HDM SLIT " | HDM SLIT high dose ICS b oioiiaeculCCelat

eviaence ior eriicacy or sare y) consider side-effects

* Anti-inflammatory relivers (AIR) © Global Initiative for Asthma, www.ginasthma.org



Cﬁkj Equivalent dose of ICS

PULMONARY

Inhaled corticosteroid Total daily dose (mcg)

Low | Medium | High
Beclometasone dipropionate (CFC) 200-500 >500-1000 >1000
Beclometasone dipropionate (HFA) 100-200 >200-400 >400
Budesonide (DPI) * 200400 | >400-800 | >800
Ciclesonide (HFA) 80-160 >160-320 >320
Fluticasone propionate (DPI or HFA) 100-250 >250-500 >500
Mometasone furoate 110-220 >220-440 >440

Triamcinolone acetonide 400-1000 >1000-2000 >2000



( | ;ﬁg Stepwise approach

PULMONARY

Faculty of Medicine, Thammasgat University

Before “STEP UP” or adjust treatments ... Check....

Compliance with treatment “q0C”
Incorrect or inadequate use of medications remains
Incorrect inhaler technique

Correct exposure to agents : Allergen, Tobacco smoke, Indoor/outdoor air pollution,
Medication (NSAIDs, BB)

Comorbidities that may aggravated asthma symptoms
Chronic rhinosinusitis
Allergic rhinitis, vasomotor rhinitis
Obstructive sleep apnea
Gastroesophageal reflux
Psychological problems

Confirm diagnosis of asthma



gng Stepdown approach

PULMONARY
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Find the Lowest treatment that control both symptoms and
exacerbations and minimized side effects.

Duration and Adjustments to Treatment

 Symptoms control 3 months + Normal & stable lung function
for 1 year + Low risk for exacerbation

e Appropriate time for step-down (no infection, not travelling, not
pregnant, air pollution)

* Step-down through available formulations to reduce ICS dose by 25-50%
at 2-3 month intervals

* Do not completely withdraw ICS in adult
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Asthma & Pregnancy

MG = & 5 - y
128 é (&) wudnv3uddsua:tiualsaratuyixny

drugs Safety (US FDA) a1s1on 14 UDOUaomﬁ;?z}’mmsmdmismﬁa'(t.tm@oﬁomssﬁ

Drug class Drug FDA Category

Inhaled corticosteroids* Budesonide B

1 / 3 Fluticasone C

Beclomethasone C

Mometasone C

ok ! Systemic corticosteroids Prednisolone C
AVU TGGR

. Dexamethasone C

Ul B2-Adrenergic agonists Salbutamol C

Terbutaline B

Formoterol C

Salmeterol C

v Most asthma medicines are safe to use in pregnancy. [Leukotrienes TEE———

v Keeping asthma well-controlled during pregnancy reduces

Montelukast

mw
—

chances of fetal or newborn death.

Zafirlukast
Cromoglycates Cromolyn B
Methylxanthines Theophylline C
Aminophylline C

* Preferred inhaled corticosteroid
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Severe asthma
|

Assess severe asthma phenotype

Type 2-low Type 2-high

» Review: Ddx, adherence & technique, comorbidities, side effect Eleol\? g igg s;s O/pl

» Avoid exposure (tobacco smoke, allergen, irritants) ) Sputun—1 s S0k

» Consider investigation: HRCT, bronchoscopy, laryngoscopy -

% Consider trial add:on T > Consider adherence test - Allergen-driven asthma
v LAMA = ConsiderICS.dQSe fQL3-AlN0m wm = = = — — — —
v Low dose azithromycin { » Consider add-on non-biologic Tx for specific Type2 clinical phenotypes:
v Anti-IL4R (if taking maintenance OCS) v Aspirin-exacerbated respiratory disease(AERD) — LTRA, aspirin
v" Anti-TSLP (Thymic stromal lymphopoietin) l desensitization ‘
v' Consider add-on low dose OCS (As last resort) I v ABPA — add-on OCS + antifungal

> Consider bronchial thermoplasty v" Chronic rhinosinusitis/Nasal polyposis — INS + Sx I

> Stop ineffective add-on therapies | v" Atopic dermatitis — Topical steroid or NSAIDS

-______l__________/

Add-on biologic therapy available/affordable?

—

Available/affordable NOT available/affordable

» Consider add-on Type 2 targeted biclogic therapy for pts. with
exacerbations or poor symptom control on high dose ICS-LABA who
have evidence of Type2 inflammation

» Test for parasitic infection (Strongyloid) if bl eos. 2300/uL

Consider higher dose ICS, if not used.

Consider other add-on therapy (LAMA, LTRA, low dose azithromycin)
Consider add-on low dose OCS (As last resort)

Stop ineffective add-on therapies

YV VYV

Which biologic? > Anti-IgE (omalizumab)

» Anti-IL5/Anti-IL5R (benralizumab, mepolizumab, reslizumab)
Local payer eligibility criteria » Anti-IL4AR (dupilumab)
Type 2 comorbidities: atopic dermatitis, » Anti-TSLP (tezepelumab)
nasal polyposis

Predictors of asthma response: blood

eos., FeNO, allergen-driven symptoms

Cost

Dosing frequency

Deliver route (1V, SC)

Patient preference

AN

AN

AR NN



#kj Allergic bronchopulmonary aspergillosis (ABPA)

PULMONARY
CRITICAL CARE

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

TABLE 1 Revised International Society for Human and Animal Mycology (ISHAM)-ABPA working group
consensus criteria for diagnosing allergic bronchopulmonary aspergillosis (ABPA)

¢ o ~t
Predisposing conditions (asthma, cystic fibrosis, chronic obstructive lung disease, bronchiectasis) or ’\')’lﬂi’\')naf\'):a\)aa ABPA [UO

dcompatible clinico-radiological presentation
Essential components e .
“Serum total IgE >500 IU-mL™*
Other components (any two)
dPositive 1gG against A. fumigatus
Blood eosinophil count =500 cells-uL ™" (could be historical) / T
Thin-section chest computed tomography consistent with ABPA (bronchiectasis, mucus plugging and EOSinOphil
“high-attenuation mucus) or fleeting opacities on chest radiograph consistent with ABPA
Important considerations

Expectoration of mucus plugs, finger-in-glove and fleeting opacities on chest radiograph, lung collapse,
and others.

°A positive type 1 skin test is acceptable when Aspergillus-IgE is unavailable. + /= mucous plugglng
“Serum total IgE <500 IU-mL™" may be acceptable if all other criteria are fulfilled.
9A. fumigatus-specific IgG can be detected using lateral flow assays or enzyme immunoassays. The cut-offs

for A. fumigatus-specific IgG must be developed for specific populations (e.g. >27, >60 and >40 mgA-L™!

for India, Japan and the UK, respectively). In the absence of population-specific cut-offs, we suggest using

manufacturer recommendations. Rx: Oral corticosteroids +/- Anti—furlgal

®High-attenuation mucus is pathognomonic of ABPA and confirms ABPA diagnosis even if all other criteria
are not fulfilled. . .
Elevated IgE against rAsp f1, f2 and 4 supports the diagnosis of ABPA and could be used as another medlcathﬂS.
component for diagnosing ABPA.

using many medications

v Central bronchiectasis (finger in glove)

A. fumigatus: Aspergillus fumigatus; rAsp: recombinant A. fumigatus.

Agarwal R, et al. Eur Respir J 2024; 63: 2400061.
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INITIAL ASSESSMENT Are any of the following present? . —
" . . ’ llatHDOgNilau
A: airway B: breathing C: circulation rowsiness, confusion, quiet chest . L e a L h
EU]E.II'ILID'II"I"ISHCIHT[SULDEJUWE{U

‘: —p (uamsRanusuSauwau
VES Usadulos — DUodedavtamsiFasioonisafa

NO )

I ¥ AwsuusouavlsA (Fonsnonemsiusian)
[ I 1
Further TR'AFE BY CLINICAL STATUS equest urgent respiratory suppo - oimssuusotoekSaiunaio 21mssuuse (aghodaw 1 Ua) suasisfoiia
SICODRONG S WOTS: Sesfre Obtain arterial blood gases - walduus:Ton dold - waldwurh @ douluihosth - u duau
Iuns=ounsoe NS:UNSIE - Silent breath
) - dosimiskislo <30 ASo/wnd - dosimskialo =30 ASo/unf sound
- Ild accessory muscle - I8 accessory muscle
"-D or MODERATE EVERE - Bwos 100-120 ASD/LNA - Bwos >120 ASo/LA
Talks in phrases Talks in words * 5p0, (room air) 90-95% - 5p0, (room air) <30%
Prefers sitting to lying Sits hunched forwards - Peak flow >50% best or predicted - Peak fiow <50% best or predicted
Not agitated Agitated unfi
Respiratory rate increased Respiratory rate >30/min 7 ¢ ¢
Accessory muscles not used Accessory muscles being used 1BUMssnuw 1SUMSSMI IEUMsSnW
Pulse rate 100-120 bpm Pulse rate >120 bpm + SABA 4-10 puffs WU spacer - SABA/SAMA 1 nebule nn 20 i - Wonso
0, saturation (on air) 90-95% 0, saturation (on air) < 90% nn 20 WA L 183Tuo iy 1 831w (3 doses) intubation
PEF >50% predicted or best PEF <50% predicted or best - Prednisolone 40-50 Dadnsu - Prednisclone 40-50 Jadnsy Keo - admit ICU
« Oxygen therapy [As:du Dexamethasone IV 6-8 Daansu  Wolsmun IV
Short-acting beta,-agonists Short-acting beta,-agonists Sp0; 93-95% * Oxygen therapy lAs:du SpO; magnesium
Controlled O, to maintain Ipratropium bromide 93-95%
saturation 93-95% (children 294%) Controlled O, to maintain \ /
For moderate exacerbation: saturation 93-95% (children 294%) Ussidunissnenn 1 toluoksSanaukm
» add ipratropium bromide Oral or IV corticosteroids I I
- oral corticosteroids, or consider Consider IV magnesium e .
high dose inhaled corticosteroids . DUTSC . . mnjsEunuu . Am_mm
\ . . J - RR =22 Aso/uf Bwos <100 AsSo/uni - RR =22 Aso/unf Swos =100 ASO/UIA related
l l ’ * 5p0,; 294% death
If continuing deterioration, treat as . F'Lea_.l-c flow =z70% best or predicted - P?a_k flow <70% best or predicted ] Wolsou
severe and re-assess for ICU l (o) o admit
< —
ASSESS CLINICAL PROGRESS FREQUENTLY Usaidurivaskuhe — b 4

MEASURE LUNG FUNCTION in all patients one hour after initial treatment

- omsGou Tudaold sABA

Tunscdlud asthma-related death
CONTINUE TREATMENT Managing - ﬁﬁmﬁmua:qdnsnjmm:au

_ I _ - i
Wos0UT admit KSoUS:IDUNISSNWE

A h iosSsudkiheglos fi 1 @2lundau IRmssnundoe
{ } St ma « ENUSSINTMS WG SABA HED SABASSAMA bronchodilator ciodag SABASSAMA
- ENAOUALZIS 1SUEN ICS KEDIWUDLIGEN 1 nebule nn 20-30 A
<A00 J e e -
FEV, or PEF 60—80% of predicted or BEai Rzl s o exacerbation ICS/LABA fodn 1-2 doses DufLLWNEFIISILY

personal best,or lack of clinical response

personal best and symptoms improved

Consider for discharge planning
(see Box 9-5)

- OsJoanuIEmsifenuaiunmsisenaliaus
- Prednisolone 40-50 Jaansu/3u
IALU 5-7 Ju

Continue treatment as above
and reassess frequently

Obtain expert advice if not improving GINA 2026

e
amsiudiu




PULMONARY
CRITICAL CAR

Faculty of Medicine, Thammasat University

Pleural disease



Primary spontaneous pneumothorax (PSP)

Secondary SP (SSP)

Symptom? PSP |« No
Ambulatory NA Conservative
Should be considered for Considered for initial Tx ¢ Minimally symptomatic
initial Tx of PSP with of PSP (Not suitable for - No significant pain
good support and in conservative or - No breathlessness
centers with available ambulatory) - V/S stable
expertise and F/U ¢ Asymptomatic PSP

facilities.

(regardless of size)

Conditional re

Suggest ambulatory device
in symptomatic patients
where ambulatory care

available

commendation,

low certainty of evidence

Recommend needle
aspiration in symptomatic
patients

Strong

Suggest conservative care
in minimally symptomatic
patients who are clinically

stable
Conditional recommendation,
very low certainty of evidence

8 Fr + A
(one-way)

mbulatory
valve device

Discharge home
with outpatient
review

Early VATS

Early surgical intervention for
initial treatment of PSP in
patients who prioritise

recurrence prevention

(Tension pneumothorax or
risk occupations)

Conditional recommendation,

low certainty of evidence

4— Yes

Resolved
on CXR?

No

4

Insert chest drain

and admit
(Usual practice)

-

F Y

high

Suggest consideration of VATS

in patients who prioritise
recurrence prevention
(PICO 4)

Stable after
period of
observation

4 hr.

Yes

.

Discharge home
with regular
outpatient review

Known or
suspected lu
disease?

Yes —» SSP

ng

Insert chest drain
and admit
(Usual practice)

Resolved

on CXR and no No —
air leak?
Yes
l :
with ouematien | | Consider AP
P (PICO 5)

review

European Respiratory Journal 2024 63: 2300797.




and assessment with
thoracic ultrasound

History, clinical examination, CAR J

Staging CT
scan

Pleural
malignancy?

CT scan and
treat the cause

A contrast enhanced CT thorax, abdomen and
pelvis should be performed

Undertake a pleural aspiration using ultrasound
guidance

Send for: cytology, protein, LDH, glucose, pH
and MC&S as appropriate

If ultrasound reveals a good target for obtaining
pleural tissue — consider performing TUS
guiding cutting needle biopsy at the same time

If patient has history of previous ashestos
exposure and mesothelioma suspected,
consider going straight to thoracoscopy

Perform a pleural aspiration, using ultrasound guidance.

Send for: cytology, protein, LDH, glucose, pH and MC&S as
appropriate
(Additional pleural tests if warranted — See Box 1)

N 2

o ey

W&

Ae—3
G

Undiagnosed
unilateral
pleural effusion

Blood tests should include C-reactive protein, FBC, renal, liver
function tests and albumin

(Additional blood and/or blood tests if warranted — See Box 1)

(See Tables 1-6 on the next two pages for interpretation of
results and causes)

Unless pleural infection is the cause a contrast enhanced CT
thorax should be performed. It will add value in most cases
and help exclude dual pathology

YES
Cause found?

NO

/

Treat
appropriately

Thoracoscopy

> PET imaging (selected case)

PE, TB, CHF, lymphoma

» Malignancy cannot be
\_ excluded : F/UCT

» Re-consider treatable causes:

~

J

Thorax 2023;0:1-34. doi:10.1136/thorax-2022-219784.

Box 1: Additional pleural fluid tests and blood tests




Suspected pleural

infection, fluid not 1
frankly purulent > 7

> 1

High risk for CPPE
/ pleural infection

Very low risk for CPPE
/ pleural infection

Strong-byconsensus
Insert ICD*

Strong-bwconsensus

0.5-1 ml drawn up into a heparinized blood gas syringe

mmediately after aspiration.
pH — delayed, air
pH — local anesthesia, heparin

Suspected pleural infection,
non-purulent fluid

Pleural LDH No indication for immediate ICD

Monitor clinical progress, reassess
need for repeated aspiration if lack

. T
improvement

Strong-by consensus

No indication for immediate ICD

Monitor clinical progress, reassess need
for repeated aspiration if lack of

. 1
improvement

Consider ICD, especially if any of:

» Large pleural fluid volume

* Low pleural fluid glucose (72 mg/dL / < 4.0 mmol/L)
* Pleural contrast enhancement on CT (if done)

» Septation on ultrasound

* Assuming ultrasound demonstrates safe volume of accessible pleural fluid.

T As evidenced by ongoing temperature, persisting elevation of inflammatory markers. Those with septations and pleural pH >7.4

should also be considered for drainage.

of

Initial pH Level of risk for CPPE / | Initial action regarding drainage
pleural infection

>72t0<7.4 Intermediate risk Check LDH and review other parameters which may support CPPE /
pleural infection. Consider ICD insertion if LDH > 900, especially if any
of the following:

« Large pleural fluid volume

« Low pleural fluid glucose (72 mg/dL / < 4.0 mmol/L)
« Pleural contrast enhancement on CT

« Septation on ultrasound

=74 Very low risk No indication for immediate ICD

CPPE, complex parapneumonic effusion; LDH, lactate dehydrogenase; ICD, intercostal drain.



Requiring ICD treatment

Condjtional

Pleural infection RAPID score

treatment pathway

+ empirical ATB

h 4
Consider surgical refer:
1. Unstable
2. Profound pleural thickening/
solid pleural collection

Review clinical
@48h

Condition#l-by consensus
Small bore chest tube (12-14F)

T—

%) _,,/am\f\\,

Poor:
Persistent pleural shadow +
Static/worsening inflam. marker

Thoracic CT

Suitable surgical candidate?

auls Ar%h
Renal Urea (mmol/L) <5 0
5.8 1
>8 2
Age <50 11 0
50-70 11 1
>70 1l 2
Purulence of pleural Wunuag 0
Good : effusion Taiifunua 1
Resolving pleural collection + Infection source ﬁm’gﬂu’qu’m 0
Reducing inflam. marker Aadalusm. 1
Dietary factor Albumin <27 0
(mmol/L) >27 1
danmsidodiaf aifien
Continue current treatment mﬁ'fmmﬁummsm AU 0-2 AL <$oeazi
Remove chest drain when little AZUUL 3-4 arudnathuna  Sanas 1-3
residual pleural shadowing AZUUW 5-7 m"lmﬁmga S0URz 31-51

Switch to oral antibiotic therapy
when significant reduction in
inflammatory markers

mmol/L = UARALUAADAAT

) i\ -l ONSENSUS
Consider intrapleural Tx :
» TPA + DNAse (available?,
risk/benefit)
» Intrapleural irrigation (high

i Conditional

Single agent TPA or DNAse should not be considered for treatment of pleural infection.

(Conditional — by consensus)
Streptokinase should not be considered for treatment of pleural infection. (Conditional)

bleeding risk)

Failed intrapleural
Tx

Reconsider
surgical options

Consider:
= Switch in empirical antibiotic therapy
« Prolonged antibiotic therapy

« Non intubated surgical options (rib resection)
» Indwelling pleural catheter

10 mg TPA (

Recommendation
5mg) two times/day + 5 mg DNase two times/day (for 3 days)
uugzih 18 ugausnvesmsine melu 48 92 Tue ieszezusnves fibropurulent
azvaz il dealdowmlndae
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Annual LDCT for lung cancer screening (&

PULMONARY
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The United States Preventive Services Task Force (USPSTF) updated its
Recommendation for lung cancer screening in 2021.

What does the USPSTF Adults aged 50 to 80 years who have a 20 pack-year smoking history and currently smoke or have quit within the past 15 years:

recommend? = Screen for lung cancer with low-dose computed tomography (CT) every year.
« Stop screening once a person has not smoked for 15 years or has a health problem that limits life expectancy or the ability
to have lung surgery.
Grade: B JAMA 2021; 325(10): 962-70.

Solid subsolid ‘Ground-glass

SPN: Single, discrete, well-margin, round opacity, < 3 cm, completely surround by lung parenchyma



g{kj Approach to SPN
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Benign or Malignant ? _

- 219, (U) J'<as, Qao 3= a5, Qao
1. Clinical | > |
N1SguUUNS Wiasau g0duod, >5U0U/JU
2. Imagmg l]S:OGlTSle:lSOYl T .
@1UnuUodU *

3. Probability of malignancy

Investigations ?

F/U? or Tissue biopsy? or Surgery ?

J Evid Based Med. 2022;15:142-151.
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Probability of malignancy

Subject with SPN by CT scanning

r

Clinical information

r

& —

GUIDELINE

Malignancy risk stratification for solitary pulmonary nodule: A

clinical practice guideline

Radiological features

h

SPN scores by the Scoring System

v

<7 points

r

Low risk

Decimal precision

Moderate risk

Factors

Age

Smoking history

History of malignancy

Family history of malignancy

Nodule size

If the SPN is solid:
Nodule border

If the SPN is subsolid:

Nodule density

Categories

Male < 45 y/o; Female < 40 y/o
Male > 45 y/o; Female > 40 y/o
No

Yes

No

Yes

No

Yes

<5mm

5-10 mm

10-20 mm

>20 mm

No spiculation nor lobulation

With spiculation or lobulation

Ground-glass opacity

Partial ground-glass opacity

Scores

How to get tissue diagnosis?

aORs pooled from the linked meta-analysis
Reference

1.79 (calculated risk at year 10)
Reference

2.54

Reference

4.39,5.66

Reference

3.17,3.18

Reference

1.48 (calculated risk at 3 mm)
3.71 (calculated risk at 10 mm)

7.14 (calculated risk at 15 mm)

Reference

1.26,3.75

Reference
3.26,6.00

J Evid Based Med. 2022;15:142-151.
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Clinical & Imaging

Probability of malignancy

Low

<5%

Work up other causes

\4

F/U Chest CT

Low dose

Slice thickness < 1.5 mm

v

Intermediate

S%-65%

l

Investigation

v Bronchoscopy

X

l

High

>6

A

Fit for

3%

Staging
v % PET/CT

v Bone scan/ MRI or CT brain
4

surgery

A

v TINA/ TTNB

A

v Surgery

R/0 pulm TB

Surgery: VATS > Fit for Sx

> Dx + Tx

Spirometry: FEV, > 1.5 L



(m Solitary pulmonary nodule
-

N
FnilsAR mzaainane wntladeides ' ,,Zij\ }
CPI%I?M?F&%E | A3f >2 T (=5 Ylusubsolid) »  Fapusenls
ool TS R R oR TSPy \ 4
wFefieuny chest x-ray/ chest CT N1 —
ATIRLANUCINTE e tladedesasiulsas : >
. < . > PUNA LA
Jnulan wileuinlzatlan v
| > Chest CT <
Taifl
Solid < > Sub solid
) Smm . ,
B 3. « ” =8 4. Part- solid -t » Pure ground glass
teziumAana
- , - RAMIN chest CT
ARG nazilunzide m
WAzl : . ! !
= o,
- AARN chest CT A1 (<5%) ——> 0indu
—» 71 (<5%) —> " L =4 >8 Ha. <8 . >5 . <5 Wil
3,6,9,12,18,24 \s813 -
U unaenegs —» = -
& - 12 e
(134 @Tm,ﬂu) v FIAFT3 chest CT
= =4
. . CT at 3 LAau >
—»  11UNaNg (5-65%) Non surgical biopsy [;]',] (<5%) > R 3,12, 24 1pau Llf«
J o4 <63 [ * nnilauasy 5 1
(+ PET/CT) " . antimicrobial
6mm LUNaNINE | —» 612, 18-24 LRy therapy - v - v
L »| 9(>65%) »  surgical biopsy NNLAUATL 5 advised
BN (<5% =
l vy —» =6, <8 Wi. (9%) | —» 6-12, 18-24 1A y

Nonsurgical +

surgical resection

=8 =
UUnNaNnegs —» 36,12 1Aew surgical biopsy

Adapted from Chest. 2016;150(4):877-93.




Pulmonary tuberculosis @ Wadaoiasvnwuuas nas nudniovaue

WOruv au, lubwu — TH9160 + anti-histamine WumeaMNWU@onuonlusuusoun

WU MP rash — N8I + anti-histamine + oral steroid - enlnuiiasoo Hor R — E — 2
- ISUguNa 1/3 0o % naotiiugunagodalu 3 du

WU involved mucosa —> NIAY1 + admit + systemic steroid . . , - .
- dwugungla lingae1aonald sewugudosuadI1ln

aUONIAU YA 1o (5:1D100N TB active UIA' S, O, E) ~Fulminant hepatitis AU 1H&18n

~5Utlo AST/ALT < 2x nas TB <1.5 mg/dL
1. Enzyme T e I5Udo AS < ux ua‘ <. 5 mg/d
-H — R —> Z (nazadan lagisuguralna)

2. Enzyme T 5x (lusiovionns) . . i , L e e
-1 AST/ALT nSo TB godumuinmuni ngaginazrniulgsuu

TB > 3 mg/dL — ngalawi: R 30
[ & ol g—
orulsalunsawidy
81 nmsuUsuen aueefinusi
Isala . o < — —
INH, RMP Tuaaodsuaula INH Tins ilouidn
RMP Taiusu WiiauLAN
EMB 15u D . n15-20 gaaninEndy, 3 TusadUann
AW J BN § W \V 4
= ) s e s ) PZA g 20-30 daaniusady, 3 JusodUmn
AVASSA - dASUIASEIU AAUINUNADNDUAVASSA + Pyridoxine 50-100 mg —
® SM Taiuuai A1
- 1Aa®9Y Aminoglycosides
sac 5 g il fifiwasion1siuzesdiu 2 sia gostniifiefifinasion1sviausesdiu 1 oila
>
SAAU IsaauiSosy + ALT >3x SHRE/7HR :> 2 SHE/6 HE (5. 1)

6-9 RZE (+ Il 18-24 HE + Fluoroquiniolone (+, ) (o CECRBIC IS



Suspicious of ILD
e Symptom & sign (Extra-pulm: CNTD)
e Chest X-ray
* Initial investigation

= b =
i = v veg | = B

N

[ ~l\,

Multidisciplinary discussion (MDD)

Diagnosis

» Severity assessment Diagnosis
» (Diagnosis)

Bronchoscopy
can make diagnosis

Bronchoscopy SLB or TBCB

IP, interstitial pneumonia Diagnosis Diagnosis
UIP, usual interstitial pneumonia
NSIP, non-specific interstitial pneumonia . .
OP, orgainizing pneumonia Diagnosis

Yes
Credit slide: Assoc. Prof. Supparerk Disayabutr




Cﬁkj Lymphangioleiomyomatosis (LAM)
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Dx LAM (HRCT + 1 of following) :
1) Presence of TSC

2) Typical renal Angiomyolipomas
3) Cystic lymphangioleiomyomas
)
)

v Sporadically (S-LAM)
Tuberous sclerosis complex (TSC-LAM)

B o = (W]

e
I

S

Infiltration of lung interstitium with abnormal smooth muscle cells
(Anti HMBA45 antibody +)

Gender, av. Age of 1° Pneumothorax Q, 35 years

4) Chylous effusions
) Serum VEGF-D, >800 pg/ml
() — “Lung biopsy”
Brain Other
* 90% epilepsy * 50% oral ibromas
* 80-90% SEN * 50% retinal astrocytic

* 10-15% SEGA

* 90% TAND

* 50% intellectual
disability

* 40% autism spectrum
disorder

Heart

Infants

* 90% cardiac
rhabdomyoma

Adults

* 20% cardiac
rhabdomyoma

Kidney

* 70% angiomyolipoma

* 35% simple multiple
cysts

* 5% polycystic kidney
disease

* 2-3% renal cell
carcinoma

hamartomas

7Lung

Women

* 80% asymptomatic
LAM

* 5-10% symptomatic
LAM, can lead to
respiratory failure

Men and women

* 10% MMPH

Skin

* 75% angiofibroma

* 20-80% ungual
fibroma

* 25% fibrous cephalic
plaques

* >50% shagreen
patches

* 90% focal
hypopigmentation

Management :

\f mTOR inhibitor (Sirolimus)
- Stabilize lung function decline
- Prevent/Tx complications

H;CT finding :
Uniform, thin-walled cysts
\j Variable in sizes

Multiple, bilateral, diffuse
Surrounded by normal lung parenchyma
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v'Acceptability: Volume-time curve

1

Flow-volume loop morphology

1

Obstruction: $FEV /FVC

1

Restriction: FVC %pred

!

Severity: FEV, %pred

!

BD response: AFEV or FVC

Flow-Volume

w F= w (%] - = - (%] w F= [Sa]
L 1 1 1 1 | 1 1 1 1 1

FNV in

FMV ex —=- Pre A.0-
—#— Post “Ivel L
35]
Low PEF
Scooping 3.0
BD response -
Vol [L] Vol%YCmax
100¢0
3 4 | VCmax

Volume-Time

Slow airflow & BD
response

[=F=_Pre__—#—_Post]

40}
20027

.0

80 5]
601
104

Time [s]
.

Variable

Expiratory

(N ..

\/

Inspiraiory

Intrathoracic
UAO

oW Expiratory

Volume

___/

Inspiratory

Extrathoracic
UAO

Flow

Expiratory

[
-

Fixed UAO
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Q#Q Upper Airway Obstruction (UAO)
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FI?\W Flﬁw FI?W
z 2
z S 2
“_; /FEFso% g /FEFSD% % i /FEFSO%
o 1 | =
] : | |
% : ' g K_:_/ ‘ g ; .
o I Volume = ! Volume S , Volume
3 ' ] ' T ,
2 ' ' < 2 |
‘§' : g FIFSO% 'g
= N eic - _V:_\ l F”:SO%
Variable
Intrathoracic UAO Extrathoracic UAO Fixed UAO
- Tracheomalacia - Vocal cord paralysis .
- Polychondritis (unilateral/bilateral) = Goiter
. Tumors of trachea or main - Vocal cord constriction/adhesion » Tracheal tumor
bronchus - Laryngeal edema
« Chronic neuromuscular disorders, = Tracheal stenosis
OSA .
- Extrathoracic tracheomalacia = Vocal cord paraly31s

- Polychondritis



Main bronchial obstruction

Flow

Volume

Volume
L)
[ [ | I I [ T
1 2 3 4 5 6

Credit slide: Assoc. Prof. Narongkorn Saiphoklang
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PFT interpretation

FEV,/FVC =LLN

No
Yes
FVC =zLLN FVC =ZLLN
Ye No Yes N
Normal TLC >LLN Obstruction +X5- TLC =LLN
1&) lNo
Restriction Mixed
y y 4
DLCO =LLN DL.CO =LLN DLCO =LLN
Yem Yes‘/\\T 0] Yef/\qo
Normal || Pulm HT, anemia NMD or ILD Asthma || Emphysema
carboxyhemoglobinemia Chesi WG" dS Chronic bronchitis

Adapted from: Pellegrino et al. Eur Respir J. 2005;26:948-968.
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Thank you
for your attention

Questions?



	Slide 1
	Slide 2: Outlines
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17: Smoking cessation
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25: Before  “STEP UP” or adjust treatments  …. Check….
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47: Upper Airway Obstruction (UAO)
	Slide 48
	Slide 49
	Slide 50

