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Outlines

PULMONARY

CRH;ICALCARE 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 (Jawa + 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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3 COPD Initial treatment: ABE Assessment Tool
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Dyspnea that is Progressive over time
Worse with exercise Spirometrically Assessment of
Persistent confirmed diagnosis airflow obstruction

Recurrent wheeze

Assessment of
symptoms/risk of
exacerbations

Chronic cough May be intermittent and may be unproductive
Recurrent lower respiratory I G rou p
tract infections 1
Post-BD FEV_ %predicted
History of risk factors Tobacco smoke (including popular local preparations)
Smoke from home cooking and heating fuels FEV1 EXACERBATION
Occupational dusts, vapors, fumes, gases and other chemicals GRADE (% predicted) HISTORY
Host factors (e.g., genetic factors, developmental abnormalities, low
birthweight, prematurity, childhood respiratory infections etc.) > 2 moderate
GOLD 1 >80 exacerbations or E
) > 1 leading to
Post-bronchodilator GOLD 2 50-79 hospitalization
+ FEV1/FVC<0.7 L
GOLD 3 30-49 Oor1l modferate
Tud . " exacerbations A B
A ULABIREN !.]_.I' g9 QL mumnmiﬂuum (>308az 75) (not leading to
n1siiaanlsa ﬁ'aaa’lﬁ’ﬂﬁ'ﬂgnmnﬂiﬁ'ﬁé’mﬁ'ﬂﬂﬂﬁ'ﬂmm 81115 N15A573 GOLD 4 <30 ) hospitalization) )
$79M8 MWSIANS98n uaziingunisitaselasmsasaslulsiwess Sefiaanw
ml.flu‘lun"ﬁﬂmn:m'nz airflow limitation Lm:-'aiizmummgmm (3zAUNANG 1% NOTE 8 O - 5 O - 3 O mClXITRC :(l)(-)l mMRC = 2
A, uneiinag19ds) lasnsamaslulsiwei s dasanailadihofannisaef < CAT210 )
. o ; <50 — Severe (GOLD3)
(stable) uazlaifionmsiiSuvaslsaatnaian 1 1haw SYMPTOMS

mmmqmﬁﬁﬁ]ﬁ’ﬂuag%’nyﬂsﬂﬂ@ﬂq@ﬁ”m’ga%q N.A.2565 © 2025 Global Initiative for Chronic Obstructive Lung Disease



D Modified Medical Research Council Dyspnea Score: i J-

(2
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CRITICAL CARE mMRC
AL mMRC dyspnea scale
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1| ansEnnilagewziladaaausu g nsatdulunati
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4 rr]mmuaul.nunﬂ'ﬂfn:aanmﬂu*m‘lm wIatnilagliadaesinaiasys=917u vin l&da naalia

mMRC 0-1 —> Less symptoms

mMRC 22 —>» More symptoms

https://www.thoracicsocietythai.or: content/uploads/2018/06/CPG-COPD-by-TST.pdf Accessed date : 110ct21
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Initial Pharmacological Treatment in COPD
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mss$nuU2e COPD Bovisudu nstintkmssnunAsousn
KnSalnrglasumssSnunlutkurzau”

> 2 moderate GROUPE High exacerbation risk

il LABA + LAMA* LAMA or

eading to

hospitalization consider LABA+LAMA+ICS* if blood eos > 300 LAMA LAMA + LABA* or
y ICS + LABA**

=“Cc3|15idel’ if highly symptomatic (e.g., CAT > 20)

0 or 1 moderate GROUP A GROUP B Symptomatic L L **Consider if EOS > 300

exacerbations -

oo A bronchodilator LaBA + LAavA* | | EEEES

hospital admission)

: A long-acting bronchodilator
’ ’ A bronchodilator E - \
(LABA or LAMA)
mMRC 0-1, CAT < 10 J mMRC 2 2, CAT 2 10 J

*Consider LAMA + LABA if highly symptomatic (e.g., CAT > 20)

*single inhaler therapy may be more convenient and effective than multiple inhalers

mMRCO-1,CAT< 10 mMRC 2 2, CAT 2 10

- il % o : ,
nginefldivanzan 1y 1Aen ICS NenatinuRen wiaen SABA (short-acting B, agonist) %38 SABA/SAMA
(short-acting anti-muscarinic agent) teaeAEn (eniuludilon COPD ngu A) wzaliitn theophyliine iesataifen

© 2025 Global Initiative for Chronic Obstructive Lung Disease u,umNmﬁﬁfuﬁmmg%”ﬂyﬂmﬂaﬂqﬂﬁ’uﬁa%”q WAI565



Initiating ICS Treatment in COPD
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» Against use :

pisiie st » AEC <100 cells/uL
Factors to consider when adding ICS to long-acting bronchodilators: » Recurrent pneumonia

(note the scenario is different when considering ICS withdrawal)

Factors to Consider when Initiating ICS Treatment

» Pulmonary TB
History of hospitalization(s) for exacerbations of COPD*

STRONGLY 2 2 moderate exacerbations of COPD per year” o > (] = a QI QI W
FAVORS USE Blood eosinophils 2 300 cells/pL ﬂ’]ﬁﬂiqqgu ﬂ'ﬂ LN ﬂ Lﬂﬂ ﬂqu]qoﬁu ﬂrﬂ ﬂcﬁ u ﬂ
History of, or concomitant asthma

a A [ 9y ° Y ! Y [
» Ansanizumssnmais ICS/LABA wuzihldingideasdiaios 1 nss
L molersite escerbation of CORD peryeac Tagasluvaen Geavnangiu B, uuziiedas)
Blood eosinophils 100 to < 300 cells/pL -

(=} o A A
® ‘lmmmsmﬁu nie

Repeated pneumonia events

M Yo = 4 1 1 9 % 4
o
AGAINSTUSE 81t comtneomile < 100 cll oL li'lasvenamesesannglunuinousdiaios 4 diland

History of mycobacterial infection

> nsamdihoisedusTeaTuilaludeagads lisufudounsd i
"despite appropriate long-acting bronchodilator maintenance therapy (see Table 3.4 and Figure 4.3 for recommendations); NIUN ﬂ AYUICAUD LY LUNA LULADA q\j 1A MNINUUADIIITAANTY cV;l f)
*note that blood eosinophils should be seen as a continuum; quoted values represent approximate cut-points; eosinophil o o 0 I A

counts are likely to luctuate, (seavnang1u B, uuzihesag)

Adapted from & reproduced with permission of the © ERS 2019: European Respiratory Journal 52 (6) 1801219; DOI: 1 ' Y ]

10.1183/13993003.01219-2018 Published 13 December 2018 o M Z 300 —> AUAUDINDNITINHINIY ICS/ I ,A BA

* M <100 > hinevaussdemssnuais ICS/LABA

© 2025 Global Initiative for Chronic Obstructive Lung Disease an o o 2 X o
UMMtz Nk 13nloaganuTesa w.f.2565



3 Follow-up Pharmacological Treatment
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Bronchodilator

P EXACERBATIONS
ONLY DYSPNEA

LABA or LAMA J LABA or LAMA J * Hx of asthma

l ifblood —___J Eos = 300
eos < 300
Eos =100 » Exacerbation

6037500
LABA + LAMA* LABA + LAMA* J

if blood
€05 <100 i piood
eos 2 100

* Consider switching inhaler device or _) LABA+LAMA +ICS*
molecules y

¢ Implement or escalate
non-pharmacological treatment(s) 1

v

» Consider adding ensifentrine
* Investigate (and treat) other causes

fd Roflumilast Azithromycin Dupilumab
of dyspnea FEV1 < 50% & preferentially in chronic
chronic bronchitis former smokers bronchitis

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

Consider de-escalation of ICS if pneumonia or other considerable side-effects. In case of blood eos 2 300 cells/ul de-escalation is more
likely to be associated with the development of exacerbations.

Exacerbations refers to the number of exacerbations per year.
© 2025 Global Initiative for Chronic Obstructive Lung Disease
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Diagnosis

Management 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

1

Initial Assessment

FEV1-GOLD1-4

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

Q/lanage comorbidities )

)

© 2025 Global Initiative for Chronic Obstructive Lung Disease
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Non-Pharmacological Treatment in COPD Lo
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LTOT (>15hr/day)

Indication:

1. PaO, gfuzWin S55 mmHg nSoa1 Spo, SSS%

2. PaO, 9fusWn S:nd10 55 - 60 mmHg N59@1 SpO2 5:1nd10 88-90%
llaZQ’UD8ﬁﬂ13:0&i1010]0%j'10hd0 l@tn pulmonary hypertension, cor
pulmonale, polycythemia (Hct. >55%)

(Us=Dumau Stable COPD llas N0 exacerbation 4- 6 wk IngUs=1iu 2 aso r1onu 2-3 wk)

9 Y
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oy Vaccination for stable COPD
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Vaccination for Stable COPD

Figure 3.6

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

Yearly influenza vaccination (Evidence B)  Influenza COVID-19

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

Pneumococcal
Either one dose of 21-valent pneumococcal conjugate vaccine (PCV21) or one dose PCV20, as

recommended by the CDC (Evidence B). Pneumococcal vaccination has been shown to reduce the
incidence of community-acquired pneumonia and exacerbations for people with COPD (Evidence B)

Respiratory syncytial virus (RSV) vaccination for individuals aged > 60 years and/or with chronic heart or
lung disease, as recommended by the CDC (Evidence A) RSV (gﬁoy)

Tdap (dTaP/dTPa) vaccination to protect against pertussis (whooping cough) 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
CDC (Evidence B) Zoster (> 5Oy)

© 2025 Global Initiative for Chronic Obstructive Lung Disease




Evidence Supporting a Reduction in Mortality with Pharmacotherapy

and Non-pharmacotherapy in COPD Patients Table 3.6
Therapy RCT* Treatment effect on mortality Patient characteristics
Pharmacotherag
LABA+LAMA+ICS' § Yes | Triple compared to dual LABD relative risk Symptomatic people with a

reduction: history of frequent and/or
IMPACT HR 0.72 (95% Cl: 0.53, 0.99) severe exacerbations

ETHOS HR 0.51 (95% Cl: 0.33, 0.80)

Non-Pharmacological Therapy

Smoking (Sm) Yes | 8.83/1000 person-years (Sm cessation) vs Asymptomatic or mildly

Cessation? 10.38/1000 person-years (UC) (p = 0.03) symptomatic

Pulmonary Yes | After early PR: RR 0.58 (95% Cl 0.35, 0.98) and at § Hospitalized for exacerbations

Rehabilitation the longest follow-up RR 0.55 (95% C1 0.12, 2.57) § of COPD (during or < 4 weeks

(PR)? post d/c)

LTOT* Yes | NOTT, = 19 hours of continuous oxygen vs < 13 PaO, <55 or < 60 mmHg with
hours: 50% reduction MRC, = 15 hours vs no cor pulmonale or secondary
oxygen: 50% reduction polycythemia

Yes | 12% in NPPV (high IPAP level) and 33% in Stable COPD with marked
control (HR 0.24; 95% Cl 0.11, 0.49) hypercapnia

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

*RCT with pre-specified analysis of the mortality outcome (primary or secondary outcome)

1. IMPACT and ETHOS trials (Lipson et al. 2020; Martinez et al. 2021). 2.Lung Health Study (Anthonisen et al. 2005). 3. Review and meta-analysis
(Ryrso et al. 2018) 4. NOTT and MRC trials (NOTT 1980; MRC 1981) 5. Kohlein et al., trial (Kohlein et al. 2014) 6. NETT trial (Fishman et al. 2003)

ICS: inhaled corticosteroid; LABA: long-acting B2-agonist; LAMA: long acting anti-muscarinic; LTOT: long-term oxygen therapy; NPPV: noninvasive
positive pressure ventilation; LVRS: lung volume reduction surgery; UC: usual treatment control group.

© 2025 Global Initiative for Chronic Obstructive Lung Disease
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Contraindication : NIV

SN

QL'A\

Cardiac arrest v3e respiratory arrest

Hemodynamic instability
Unstable cardiac arrhythmia
GCS <10, Drowsiness, Severe encephalopathy
Massive upper GI bleed
maavinulunid guamai lumi sUwihAalng
AthorAnauDe HIANYADADIN1S
Upper airway obstruction
Tildanusiuiiolunssnun
ITNRSUN
desmomsdidnga
Am J Respir Crit Care Med. 2001; 163(1):283-91.
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Non-pharmacologic

Smoking cessation
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vunnsIed1 MCQ : B-Brain, NM, Varenicline-psychi./lae
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udiadn 150 a - e -wonlund (35- | -a@30aA337 (pregnancy
Fuas 2 a3 (1914 Nortrip-MI (Isar1dlv) 1‘ﬂﬂﬂ1uwﬂ‘lﬂ 40%) category C)

Varenicline- Psychiatric, (018 fiian:duat
S

Varenicline L'%“:umamaﬁaﬂ 1-2 fUavinen 12-24 3.1 4.0 - lenagiga - aawnld (30%) - §A3AINSIA (pregnancy +
WHALRS 5 Taulduua 0.5 un. (2.5-3.8) | (2.1-7.7) | - aq positive - abnormal category C)
suﬂ?mu“mwﬂiﬂu 3 U reinforcement | dreams (5%) - fthelanyszozgaring
4N 9N 0.5 N Tuaz 2 e - fithalsaaudn wiad
a3 (13-18w) Twiudl 4-7 uae 1 - laldlugthe psychiatric disorders
un. Tuaz 2 939 (1En-Liw) 1u Isawala
Fud 8 (udul
# uwuzihsudssmunsau
2113 teaaatmsaawld
BNALU)

Nortriptyline L%:Nﬂ’laf_i’h‘lﬁﬂﬂ 10-28 1% 1w 12 1.8 TN - 1hnuws nauka | - aa3aanss (pregnancy ++
NUAUNI '[ﬂﬂ'lwumﬂ 25 an. (1.3-2.6) - dr9uau category D)
suﬂ?mmuﬂ*ﬂsa udILia - Nﬂjuhﬂmlmnnﬂ?mn
mu’lm‘ful%aﬂﬁ] ﬂﬂ 3-5 ’]u - NﬂLﬂﬂfL‘ﬁﬂﬁﬂﬂil MAOI
auiha 75-100 un. Suazad milu 2 gk

é &) uuomoms3aod sua:snunlsalaogariudaso w.a. 2565
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Asthma

PULMONARY ] ]
CRITICAL CARE Diagnosis of Asthma
Hx of characteristic symptom patterns ' | | Evidence of variable airflow limitation
(wheeze, shortness of breath, chest tightness, cough) L

“day-to-day variation”

Confirm presence of airflow limitation (Spirometry)

Document that FEVI/ FVC is reduced (At least once)
(Normal FEV,/ FVC > 0.75-0.80 in healthy adults)

Confirm variation in lung function

e Excessive bronchodilator reversibility (Tin FEV,>12% and >200 mL)

e Average daily diurnal (twice-daily) PEF variability over 2 weeks (>10%)

e Significant T in FEV1 (>12% and 200 ml) after 4 weeks of anti-inflammatory treatment (outside respiratory infections)

e Other tests to assist in diagnosis: Bronchial challenge tests (Exercise or Methacholine challenge test)

Global Strategies for Asthma Management and Prevention GINA report 2024



access a patient with asthma

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

=
FEII;MBNA% . A. Asthma symptom control Level of asthma symptom control { 'h
In the past 4 weeks, has the patient had: co:rreolllled coI:I?rrtt)lI)I(ed Uncontrolled /
¢ Daytime asthma symptoms more than twice/week? Yes[ Nold
e Any night waking due to asthma? Yes[ Nol None 1—2 3.4
e SABA reliever for symptoms more than twice/week?* YesO NoO |of these of these of these

e Any activity limitation due to asthma? YesO NoOl Asthm a

B. Risk factors for poor asthma outcomes

Assess risk factors at diagnosis and periodically, particularly for patients experiencing exacerbations. ( I,OHtI’Ol

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'?387 and
mortality particularly if 21 x 200-dose canister per month®82°); inadequate ICS: not Symptom

prescribed ICS; poor adherence;®° incorrect inhaler technique®’ Having any of

e Other medical conditions: obesity;?°2 chronic rhinosinusitis;®* GERD;®® confirmed food these risk factors Control
allergy;®* pregnancy®® increases the
e Exposures: smoking;® allergen exposure if sensitized;® air pollution®”-9° patient’s risk of +

exacerbations

even if they have few Future riSk

e Context: major psychological or socioeconomic problems'°®

e Lung function: low FEV1, especially <60% predicted®:'°"; high BD reversibility®3102.103 asthma symptoms
e Other tests in patients with Type 2 inflammation: blood eosinophils;®3.194.195 glevated FeNO \ /
(in adults with allergic asthma taking ICS)'%¢

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 months'08.109



GINA 20 24 MOderate-Severe Symptoms most days, or
aSthma Waking with asthma

once aweek
or more

Daily symptoms, or
Waking with asthma
once a week
& Low lung function

Symptoms STEP S

Add-on LAMA
sM 3 1 d h <4-5days/week STEP 4

N Refer for pheno
pivilld asthma STEP 3 Medium dose el
S , maintenance ICS- .

= SIErR 1 2 retioy formoterol il

As-needed-only low dose ICS-formoterol maintenance |CS- Saas h',gh LiEE
formoterol ICS-formoterol

Track 1

RELIEVER: As-needed low-dose ICS-formoterol

MART - Maintenance and reliever

Symptoms

ICS-formoterol as
Controller & Reliver

ICS/FORM PRN

Symptoms
<4-5days/week
o~ <2 days/month STEP 4 Add-on LAMA

. Tl Refer for assessment of
[N STEP 3 Medium/high phenotype. Consider high
,A;.;;ﬁ,’,f STEP 2 Low dose dose maintenance dose maintepance’ ICS-
- ";.'w STEP 1 Low dose maintenance ICS-LABA LA.BA‘ + antu-lgE, )

; anti-IL5/5R. anti-IL4R, anti-
Take ICS whenever maintenance ICS ICS-LABA TSLP
Track 2 SABA taken

LIEVER: As-needed SABA or As-needed ICS-SABA* (for STEP3-5)

Regular ICS/LABA + PRN SABA

Global Initiative for Asthma. Global strategy for asthma managementand prevention. 2023. Available at https://ginasthma.org/gina-reports/. Accessedin Apr 2023

Controller : ICS, ICS/LABA

Reliver : SABA, ICS/SABA Regular ICS + PRN SABA
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Equivalent dose of ICS

Inhaled corticosteroid

Beclometasone dipropionate (CFC)

Beclometasone dipropionate (HFA)

Budesonide (DPI)

Ciclesonide (HFA)

Fluticasone propionate (DPI or HFA)
Mometasone furoate

Triamcinolone acetonide

Total daily dose (mcg)

Low

200-500
100-200
200-400
80-160
100-250
110-220
400-1000

| Medium |

>500-1000
>200-400
[ >400-800 |
>160-320
>250-500
>220-440
>1000-2000

High
>1000
>400
>800
>320
>500
>440
>2000




Stepwise approach p s
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Before “STEP UP” or adjust treatments ... Check....

1. Compliance with treatment . -
¢ Incorrect or inadequate use of medications remains 4C
¢ Incorrect inhaler technique

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

3. Comorbidities that may aggravated asthma symptoms
¢ Chronic rhinosinusitis
¢ Allergic rhinitis, vasomotor rhinitis
Obstructive sleep apnea
Gastroesophageal reflux

Psychological problems

m

Confirm diagnosis of asthma



C 3 Stepdown approach
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A E—3N
N 7 N A
4SaT UNY

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

« 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
drugs Safety (US FDA) a1s10f 14 stauoveitslunisthvalsaiialukijodonssa

Drug class Drug FDA Category
Inhaled corticosteroids® Budesonide B
1 / 3 Fluticasone C
Beclomethasone C
Mometasone C
aeﬁu il f.i ad Systemic corticosteroids Prednisolone C
VA Dexamethasone C
e B2-Adrenergic agonists Salbutamol C
Terbutaline B
Formoterol C
/ Salmeterol C
Most asthma medicines are Safe fo use in A NEIICY: [Leukotrienes receptor antagonist (LTRA) Montelukast B ]
v Keeping asthma well-controlled during pregnancy reduces Al B
Cromoglycates Cromolyn B
chances of fetal or newborn death.
Methylxanthines Theophylline
Aminophylline C

* Preferred inhaled corticosteroid



INITIAL ASSESSMENT

A: airway B: breathing C: circulation

Are any of the following present?

< Drowsiness, Confusion, Silent chest >

1

NO

YES

uWwudn 6 nissnuUselsaHanISUIRBUWAUTUKUDEUSNISASISTUUY

na:HovQNIau

AUsuAlamsAamEUEaUwaU

-

—p (uamsRanusuSauwau

Ustougdos — OdodadavdonsiFosioonisaka

¥ AdwsuusouaulsA (WolstnonaImshusian)

| oimssuusodseKsalunaio o1mssuuse (agoday 1 0a) duaswiiob3a
Further TRIAGE BY CLINICAL STATUS Consult ICU, start SABA and O,, . woldiiuusTon dold . waldiiudh o Gonuluinosh - By duau
according to worst feature and prepare patient f Tnssuns:ne nSUNSIE - Silent breath
i - dosimiskislo <30 ASo/wnd - doswmiskislo 230 ASo/ud sound
& -8 - Ild accessory muscle - I8 accessory muscle
- fiwos 100-120 ASB/LNA - fiwos >120 AS/LNA
"‘D or MODERATE EVERE * 5p0, (room air) 90-95% - 5p0, (room air) <30%
Talks in phrases Talks in words » Peak flow >50% best or predicted » Peak fiow <30% best or predicted
Prefers sitting to lying Sits hunched forwards
Not agitated Agitated Jv v -
Respiratory rate increased Respiratory rate >30/min BUMSssSnu I5UMSSNUT IEUMsSnW
Accessory muscles not used Accessory muscles being used + SABA 4-10 puffs WU spacer + SABAJSAMA 1 nebule nn 20 Ui + Wolsn
Pulse rate 100—120 bpm Pulse rate >120 bpm nn 20 uifi uw 1 BaTuo iy 1 #aTue (3 doses) intubation
O, saturation (on air) 90-95% O, saturation (on air) < 90% - Prednisolone 40-50 Dadnsu - Prednisclone 40-50 D0adnsu KiD - admit 1CU
F >50% predicted or best PEF <50% predicted or best - Oxygen therapy IRs=0U Dexamethasone IV 6-8 Daansy - Wonsoun Iv
Sp0, 93-95% - Oxygen therapy lAs=0u SpO, magnesium
Short-acting beta,-agonists Short-acting beta,-agonists

Consider ipratropium bromide
Controlled O, saturation 93-95%

Oral corticosteroids

Ipratropium bromide
Controlled O, saturation 93-95%

Oral or IV corticosteroids

Consider IV magnesium

If continuing deterioration, treat as

N

93-95%

Usadunissnun 1 GoluokEanaukin /

amsalu
- RR =22 ASo/uif Bwos <100 ASo/unf
- 5pO, 294%
- Peak flow 270% best or predicted
(o)

oamsliadu
- RR 222 Aso/uif Gwos =100 ASo/UR

- Peak flow <70% best or predicted ]
101

Asthma
related
death
Wolsnun
admit

severe and re-assess for ICU :
IPIIIISY l T

Usaifurwadnring i b 4

- omsou Tudanls SABA

- Athudenua:aunsoikuzay

IossuTkLhe U

« ENUSSINTMS WG SABA HED SABASSAMA

- FIADUALDIMS 1SUEN ICS KEDLWUULNGEN
ICS/LABA

- OsJpdoUIEMsIGenLatumsidenalaus

ASSESS CLINICAL PROGRESS FREQUENTLY

funsodiud asthma-related death
Wonsoun admit KEaUsADUMSSIEE
fi 1 dxluodow Wmssnwdos
bronchodilator ciodion SABASSAMA
1 nebule NN 20-30 WA
cadn 1-2 doses Duriuwwngwnsoon

MEASURE LUNG FUNCTION
in all patients one hour after initial treatment

L] X

Managing
Asthma
exacerbation

FEV, or PEF <60% predicted or best, or

FEV; or PEF 60-80%predicted or best e
lack of clinical response

and symptoms improved

MODERATE e + Prednisolone 40-50 adndu/5u
; 7 Z Continue treatment as above i - e
Consider for dischar lannin MU 5-7 U anmisluaiu
2z I 9 L and reassess frequently GINA 2021
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Table 3 — Diagnositic Criteria of ABPA

Allergic bronchopulmonary aspergillosis (ABPA)

FEATURE Essential for Diagnosis?

1. Asthma Yes

2. Immediate cutaneous reactivity to Yes

Aspergillus (prick or ID)

3. Total Serum IgE > 1000 ng/mL Yes

4. Elevated serum IgE-4fand/or IgG-Af Yes

5. Central bronchiectasis Yes*

6. CXR infiltrates ! No

7. Peripheral blood eosinophilia > 500/ mm” No

8. Precipitating antibodies to Af No

* If Criteria 1-4 are present, but Criteria 5 is absent, diagnosis is

seropositive ABPA (ABPA-S)

Adapted from: Greenberger PA_ Allergic bronchopulmonary aspergillosis. J Allergy Clin

Immunol. Nov 2002;110(5):685-692.

precipitating antibodies to A. fumigatus

nnlongv=avds ABPA 1o

v Difficulty controlled asthma despite using
many medications

v Eosinophil T

v Central bronchiectasis (finger in glove) +/-

mucous plugging

Rx: Oral corticosteroids +/- Anti—-fungal

medications.
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Primary spontaneous pneumothorax (PSP)

Secondary SP (SSP)

Known or
Sylll tom? PSP No suspected lung Yes —»  SSP
p disease?
Ambulatory NA Conservative N

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 Insert chest E.il’al n
expertise and F/U ¢ Asymptomatic PSP and admit
facilities. (regardless of size) (Usual practice)

Suggest ambulatory device
in symptomatic patients
where ambulatory care

available
Conditional recommendation,

Recommend needle
aspiration in symptomatic
patients

Strong recommendation,

Suggest conservative care
in minimally symptomatic
patients who are clinically

stable
Conditional recommendation,

Resolved

low certainty of evidence low certainty of evidence very low certainty of evidence on CXR and no No —
8 Fr + Ambulatory air leak?
(one-way)|valve device
Discharge home Resolved Stable after
with outpatient [#— Yes period of
. on CXR? .
review observation Yes
4 hr. l
No No Yes h 4
Early VATS i} ! Discharge home Consider ABP
Insert chest drain Discharge home with outpatient .
Early surgical intervention for and admit |« with regular e (PICO 5)
initial treatment of PSP in (Usual practice) outpatient review

patients who prioritise *
recurrence prevention
(Tension pneumothorax or high
risk occupations)

Suggest consideration of VATS
in patients who prioritise
recurrence prevention
(PICO 4)

Conditional recommendation,
low certainty of evidence

European Respiratory Journal 2024 63: 2300797.



Pleural fluid glucose <60 mg/dL

Suspected pleural

frankly purulent > 7

> 1

or 3.3 mmol/L (Strong-by consensus)

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
infection, fluid not immediately after aspiration.

pH — delayed, air
pH — local anesthesia, heparin

Suspected pleural infection,
non-purulent fluid

No indication for immediate ICD

Pleural LDH

Monitor clinical progress, reassess
need for repeated aspiration if lack

. T
improvement

Strong-by consensus

No indication for immediate ICD

for repeated aspiration if lack of
improvement’

Monitor clinical progress, reassess need » Large pleural fluid volume

Consider ICD, especially if any of:

* 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

............................................................ Small bore chest tube (12-14F)

Conditional-by consensus

: . . auls Ar%h A Lo AZUW
- - emplrlcal — Renal Urea (mmol/L) <5 0
Consider surgical refer: 58 1
1. Unstable Review clinical > 2
2. Profound pleural thickening/ @, 48h Age <50 11 0
solid pleural collection 50-70 1 1
>70 1 2
Purulence of pleural Wunuag 0
Poor : Good : effusion Taiifunua 1
Persistent pleural shadow + Resolving pleural collection + Infection source ﬁm’gﬂlwqu’m 0
Static/worsening inflam. marker Reducing inflam. marker fauelusm. 1
Dietary factor Albumin <27 0
Thoracic CT (mmol/L) %07 1

[ a
daMsiEnTinf sifen

o ‘ 4 < o &
MIIANFUANULNDY fATHUY 0-2 AULRLIN <ja8az1

Suitable surgical candidate? Continue current treatment

Remove chest drain when little
residual pleural shadowing

o
ATHUY 3-4 anuisthunay  Sapaz 1-3

AU 5-7 ﬂ'TILILﬁF_I\‘lE\‘l S0URz 31-51

Switch to oral antibiotic therapy mmol/L = UARLUANAANAT
when significant reduction in
inflammatory markers

D) onSensus

Consider intrapleural Tx : = Single agent TPA or DNAse should not be considered for treatment of pleural infection.
> TPA + DNAse (available?, (Conditional — by consensus)

4 s risk/benefit) = Streptokinase should not be considered for treatment of pleural infection. (Conditional
Conditional » Intrapleural irrigation (high P p ( )
: bleeding risk)

Reconsider Failed intrapleural
surgical options Tx

Consider:

« Switch in empirical antibiotic therapy
« Prolonged antibiotic therapy

Recommendation
10 mg TPA (0 5mg) two times/day + 5 mg DNase two times/day (for 3 days)
uugzih 18 ugausnvesmsine melu 48 92 Tue ieszezusnves fibropurulent
wazvmzii i dosliondilndae

« Non intubated surgical options (rib resection)
» Indwelling pleural catheter
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Annual LDCT for lung cancer screening

PULMONARY
CRITICALCARE

Medicine] Thammasat University

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

Solitary pulmonary nodule (SPN)
|

SPN: Definition

|
Sub-solid

nodule (SSN)
I

Single, discrete, well-margin, round opacity,
Solid nodule

S 3 cm, completely surround by lung

parenchyma ure grouno

Part-solid
glass nodule

nodule (PSN) (PGGN)

JAMA 2021, 325(10): 962-70.
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Approach to SPN

Benign or Malignant ? _

. 018, (U) J'<as, Qa0
1. Clinical | > .
N1SguUUNS luasgu g9duoag, >5U0U/dU
2. Imagmg US:OGITS?U::[SOYI T .
@A1unuodU *

3. Probability of malignancy

Investigations ?

F/U? or Tissue biopsy? or Surgery ?
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Imaging ]

/[/fﬂA A\\\\\
@4 Sha "F 1 \\\Q,

e rere—— i Malian

® < 20 days — Infection, Inflammation

Jula (Uaaluas) >20
ﬂD']UEJ']:)laU(AnUﬂUEJﬂafl\) Jou 159U 30 TuiSau spiculated
T 26% Volume doubling time (JU) * <20, >400 20-400

® > 400 days — Benign, Slow growing adenocarcinoma

SPN VDT (day)

Solid 149
Part-solid 457
Pure ground glass 813

Ground-glass opacity nodule —> F/U 3-8 vyears

Truong et al. RSNA 2014;34(6):1658-79. Br J Radiol. 2000;73(876):1252-9. Radiology 2017;284: 228-43.



Imaging

@ . @ Calcification * TuD, Stipple, Punctate taz

. dense central v. laminated . diffuse 9. popcorn
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FFFFFF y of Medicine, Thammasat Universit

benign calcification

Dense central, Laminated,

Diffuse, lla= Popcorn Eccentric

YoUISyU, U <4 Uadluams,| oudsys:, nul >15 Uaawas

Cavitation

non-benign calcification Fungal ball

Q U -

a. stipple 2. eccentric
Enhancement (HU) * <15

PET/CT uptake (SUV) <2.5
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Faculty of Medicine, Thammasat University

Subject with SPN by CT scanning

r

Clinical information

r

Radiological features

h

SPN scores by the Scoring System

Moderate risk

Decimal precision

Probability of malignancy

o

Received: 31March 2022 | Accepted: 19 May 2022

DOI: 10.1111/jebm.12476

GUIDELINE

Malignancy risk stratification for solitary pulmonary nodule: A
clinical practice guideline

TABLE 1 Recommended scoring system for malignancy risk stratification of solitary pulmonary nodules

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

5-10mm

10-20 mm

>20mm

No spiculation nor lobulation

With spiculation or lobulation

Ground-glass opacity

Partial ground-glass opacity

Scores
1
1.5

[y

N S e
w

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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Approach to SPN

Clinical & Imaging

Probability of malignancy

Low

<5%

Work up other causes

v

F/U Chest CT

Low dose

Slice thickness < 1.5 mm

v

Intermediate

S5%-65%

l

Investigation

v Bronchoscopy

X

l

High
>65%

Staging
v % PET/CT

v Bone scan/ MRI or CT brain
v

Fit for surgery

A

v' TINA/ TTNB

v Surgery

R/0 pulm TB

V\/

Surgery. VATS > Fit for Sx
>  Dx+Tx

Spirometry: FEV, > 1.5 L



Solitary pulmonary nodule

in1sz4R m3eainene wiladedes 3 =
g >2 1 (=5 Tllusubsolid) »  Aepnseslsa
CPULMONARY v
RII!CAJ:NCARE wWEeieuny chest x-ray/ chest CT 111
iy = o o o
AFIALANNZ LT H ladeidesaesinedsn v
o « a4 . TUNA LT
ulsnA winawinlsatlen v
| > Chest CT <
1l
Solid « > Sub solid
>8 HH. < > <8 w4l. Part- solid < » Pure ground glass
IEAEGIT LR _
= , - AARATN chest CT
UszidiuAa Wrazihenziie
WnaluNz ; . i
. RARIM chest CT M (<5%) —— 0 wau v ¥

> A (<5%) > 4 — S4 L >8 . <8 . >5 ddl. <5 W4,

3,6,9,12,18,24 1Aau S
Uunaenegs —s = -
¥ y 12 1haY
(137 m‘Emu) v RAMN chest CT
4 4
o : CT at 3 1Ay 3,12, 24 haU LAz
—> 1l1unan9 (5-65%) Non surgical biopsy £ (<59 -
o 12 e t Nnilauasy 5 1
L p| >4, <6 1. '
(£ PET/CT) " antimicrobial
UUNaNINgY | 6-12, 18-24 L5ian " v v
erapy .
Ly 49(>65%) » surgical biopsy %’!nﬁ@um“u 511 advised
l Ly D s6 <8 M (<8%) L ——» 612, 18241700 ¥
Nonsurgical +

surgical resection

unansiNgs —» 3, 6,12 e

surgical biopsy

Chest. 2016;150(4):877-93.
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Dx LAM (HRCT + 1 of following) :

Presence of TSC

Typical renal Angiomyolipomas

4
)

)
)
3) Cystic lymphangioleiomyomas
)
) | Serum VEGF-D, >800 pg/ml

CThylous effusions

() — “Lung biopsy”

Brain

* 90% epilepsy

* 80-90% SEN

* 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

Other

* 50% oral Aibromas

* 50% retinal astrocytic
hamartomas

| Lung

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

Lzmnhangnolenomzomatosns gLAM[ " 'T\ﬁ"n"w

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

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

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

Management :

j mTOR inhibitor (Sirolimus)
— Stabilize lung function decline
— Prevent/Tx complications

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

Multiple, bilateral, diffuse
Surrounded by normal lung parenchyma
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Vascular diseases
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Suspected acute PE

Shock or hypotension

Wells score
Clinical signs of DVT
Alternative dx unlikely
HR > 100/min

A

\ 4

Heparin 80 IU/kg iv

A NN

EKG: look for RV strain, exclude ACS

Echo: confirm RV dysfunction, exclude other cardiac cause
Oxygen * mechanical ventilation

Ringer’s lactate or NSS 200-500 ml iv

Inotropes and/or vasopressors

Stable

A 4

Immobilization previous 4 d.
Previous DVT/PE
Hemoptysis

o Ot n

A 4

Malignancy (Tx in last 6 mo.) 1
PE unlikely 0-4
PE likely = 5

Clinical probability for PE (Wells/Geneva)

\4

A\ 4

Low or intermediate—prob. or PE unlikely

High-prob. or PE likely

No

\4

CTPA

PEl Confirm PE
v

No treatment/
further investigation

Treatment

| ()
Initial stabilization ; PERC (option) -----,
E v v
N (=) ! . .
v O ! Age-adjusted D-dimer
Yes Consider ECMO i l (+)
)
v v E CTPA
CTPA: confirm PE i No PE lconﬁrm PE
v v
No PE Confirm PE
v / No treatment Treatment

Look for other causes

Reperfusion therapy

Thrombolysis
Surgical or catheter embolectomy

Modified from ESC Guidelines 2019

Age-adjusted D-dimer
Age<50: cutoff = 500 ng/mL
Age>50: cutoff = [age in years]x10 ng/mL

Pulmonary Embolism Rule out Criteria

Age =50 years

PR = 100/min

Oxygen saturation (RA) <95%
Unilateral leg swelling
Hemoptysis

Surgery or trauma within 4wk
Prior DVT/PE

Oral hormone use




Reperfusion

~Thrombolytic

-Surgical or catheter

embolectomy
(Bleeding risk)

Acute PE

A

Anticoagulant (AC)

Shock or hypotension

No

A 4

+ B e+

e—
i)

(1) Clinical severity risk (PESI Class IlI-IV or sPESI =>1)
(2) RV dysfunction (CTPA/TTE)

>

(1) or (2) presentl

A

Neither (1) nor (2) present

Intermediate risk

Low risk

y

Cardiac biomarker

Troponin (+)
and RVD

\ 4

High risk ‘ Intermediate-high risk

\4

!

(=)

\ 4

Intermediate-low risk

!

Reperfusion
Hemodynamic Rx

ﬁ(;ed mom

N

ey

. Rescue reperfusion®

Hospitalization

Early D/C
Home treatment

Modified from ESC Guidelines 2019
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Pulmonary Embolism Severity Index (PESI)

PULMONARY

CRITICAL CARE Original versionM4 Simplified version?'®
Age Age in years | point (if age >80 years)
Male sex +10 points -
Cancer +30 points | point
Chronic heart failure +10 points

| point

Chronic pulmonary disease +10 points
Pulse rate 2110 b.p.m. +20 points | point
Systolic blood pressure <100 mm Hg +30 points | point
Respiratory rate >30 breaths per minute +20 points -
Temperature <36 “C +20 points -
Altered mental status +60 points -
Arterial oxyhaemoglobin saturation <90% +20 points | point

Risk strata?

PESI & éd—&ag} mortality risk

Class I: S 65 points, 0-1.6%
Class II: 66-85 points, 1.7-3.5%

Class IlI: 86-105 points, 3.2-7.1%
Class IV: >125 points, 10.0-24.5%

0 points= 30-day mortality risk 1.0%
(95% CI 0.0%-2.1%)

( 2| point(s)= 30-day mortality risk 10.9%
95% Cl 8.5%—13.2%)

Mo




v'Acceptability: Volume-time curve

l

Flow-volume loop morphology

1

Obstruction: $FEV /FVC

1

Restriction: FVC %pred

|

Severity: FEV, %pred

!

BD response: AFEV or FVC

Flow-Volume

FIV ex B Pre A.0-
—— Post “vel [
354
Low PEF
Scooping 3.04
BD response -

3

w F= w (%] —_ = —_ (%] () F= [Sa]
L 1 1 1 1 | 1 1 1 1 1

FNV in

Vol [L] Vol%%-"gr"lax
100404
4 ]

Volume-Time

Slow airflow & BD
response

[=F=_Pre__—#—_Post]

VCmax

40}
20027

.0

801 5
60
hod

Time [s]
.

Variable

Expiraboey

Violuimaa

Inspratory
Intrathoracic
UAO

Volume

_/

Inspiratory

Extrathoracic
UAO

Flow
Expiratary
| A
Wepiratory
Fixed UAO
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Flzxw
3
“_cé / FEFg5qe,
g h\ >
= | Volume
] :
Intrathoracic UAO

Upper Airway Obstruction (UAO)

Variable

+ Tracheomalacia
- Polychondritis

«  Tumors of trachea or
main bronchus

lew Fl?\w
3 I
< o FEFson = Wi
: -
(%] | jYN} 1
1 |
§ u Volume § U Volume
g i g- |
5 =~ g :
g FiFson % ™ FIF
Extrathoracic UAO Fixed UAO
Vocal cord paralysis . .
(unilateral/bilateral) = Benign stricture
Vocal cord .
»
constriction/adhesion Goiter
Laryngeal edema =» Endotracheal tumors
Chronic neuromuscular
disorders, OSA
Extrathoracic tracheomalacia
Polychondritis

Credit slide: Assoc. Prof. Narongkorn Saiphoklang




Main bronchial obstruction

Volume Flow

(L)

Volume

Credit slide: Assoc. Prof. Narongkorn Saiphoklang




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

FEV,/FVC =LLN

No
Yes
FVC =LLN FVC =LLN
Ye No Yes N
Normal TLC >LLN Obstruction +X5- TLC =LLN
IM) vNO
Restriction Mixed
\ 4 ‘ \ 4
DLCO =LLN DLCO =LLN DLCO =LLN
vey” o o NN ve” o
Normal || Pulmonary NMD or ILD Asthma || Emphysema

vascular ds

Chest wall ds

Chronic bronchitis




Thank you for your attention
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Questions?
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