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Ventilation (Breathing)
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Milliliters (ml)
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3100 ml

Tidal volume 500 ml
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Residual volume
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—— Vital
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4800 ml

— Total lung
capacity
6000 ml
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Asthma is reversible in early stages

~ 1%
.o '_—




Asthma is commonly categorized into two types:

= Extrinsic or allergic (Atopic)

= intrinsic or non-atopic:

= exercise, hyperventilation, cold air, drugs and chemicals, hormonal changes
and emotional upsets, air-borne pollutants, and gastroesophageal reflux



Allergens/Atopy: Responsiveness or genetic background for

responding to allergens in the air is the most potent factor in
asthma.

Exercise

Respiratory Infections
Nose and Sinus problems
Drugs and Food Additives
Emotional Stress
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Asthma Is a complex disorder that contains biochemical,
Immunological, infectious, endocrine and psychological disorders.

Mast cells, eosinophils, T lymphocytes, macrophages, neutrophils, epithelial cells Causes variable
and recurrent episodes of wheezing, breathlessness, chest tightness, cough - especially at night
or early morning



Asthma Pathophysiology
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Asthma Pathophysiology

'Individual Inflammation Impact

|

Airway
Obstructlon

INFLAMMATION ) - 2707 ospasm

Airway
Remodehng (?7)

" =

Genetic predisposition Inflammation underlies disease Clinical symptoms also vary by
Intrinsic vulnerability Ll individual and over time
Genefenvironment Phenotype varies by individual
Interact: and over time
Atopy / allergy
Infection

\\ AHR = airway hyperresponsiveness



Triggers™
e Infection
e Allergens
® Exercise
e |rritants

v

IgE-mast cell mediated response

v

mast cells, eosino

Release of mediators from
hils,
macrophages, lymphocytes

Early phase

response

Late phase
response

i Peaks in 5 to & hr

Peaks in 30
to SO min

e Infiliration with
eosinophils and
neutrophils

o Inflammation™

e Bronchial
hyperreactivity

h 4

e Bronchial smooth
muscle constriction™
Mucus secretion
Vascular leakage
Mucosal edema

\

l Within 1 to 2 days

Infiltration with
monocytes and
lymphocytes

/

e Obstruction of large
and small

e Air trapping

® Respiratory acidosis

e Hypoxemia

airways
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~ » Pathology

/ Normal bronchiole Asthmatic bronchiole
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During Attack



Normal bronchial tube Inflamed bronchial tube
of an asthmatic
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Spirometry -Body box- DLCO -
PEFR (Peak Expiratory Flow) -
Blood Gas -

chest X-ray -



Spirometetry:

1. FVC = Forced Vital Capacity LS Sl cus)b
35 b 4y 5l Gy (o Sl dpp GAB L Bres 23 S5l A &5 2len oo

2. FEV 1 = Forced Expiratory Volume over 1 second

SV 3 oS odsl celym Adlue 7 A

1. FEV 1 /FVC is forced expiratory ratio should be > 75

= useful for diagnosis
= accurately measures degree of impairment
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Changes in the Asthmatic Airway

Inflammation

Smooth Muscle
Changes
\ |

Flow Expiration Flow Expiration
Degree of FEV1 loss
determines severity of
/ obstruction:
Volume |. <350 mild. Volume

e <70% Mod.
e <50% Severe.
e <30 % Very severe

Inspiration Inspiration

| FEV1/FVC < 75-80% = Obstruction |



Spirometer

r—r

Seconds
Figure 1-1. Measurement of Forced Expiratory Volume (FEV,) and Vital Capacity (FVC).




Spirometry: Normal Trace Showing
FEV, and FVC

FVC

FEV, = 4L
FVC =5L
FEV,/FVC = 0.8

Volume, liters




Spirometry: Obstructive Disease

Volume, liters

FEV, = 1.8L
FVC =3.2L
FEV/FVC =056 |

1 1 1
2 3 4

I
5 6

Time, seconds

. Obstructive




Patterns of Spirometric Curves

Interpretation FEV1/FVC%
(Tiffeneau index)

Healthy person | Normal Normal Normal

(>80%) (>80%) (>0.7)

Airway Low/normal Low Low

obstruction

Restrictive Low Low/normal | Normal/
increased(>0.7)

Mixed Low Low Low




% Restrictive vs

* Interstitial fibrosis
« Stiff hard lung
* Increased tissue
* Normal FEV1:FVC ratio
* Normal PEFR.
» Types:
— Fibrosis,
— Pneumoconiosis

PAS-Aespratay Patophysology

Obstructive

» Obstruction to air flow.
« Soft lung

 Loss of tissue.

 Low FEV1:VC ratio

« Low PEFR.
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Flow-Volume Loops

PERR

Volume

Ve

Normal

Volume

- vC -

Obstruction

Expiratory Loop

AIR FLOW (L/s)

Volume (L)

Volume (L)

AIR FLOW (L/s)

Inspiratory Loop

Example of a normal spirometry loop on the left and spirometry loop of someone with obstructive lung disease (right)



PEFR (Peak Expiratory Flow Rate)
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PEAK FLOW
L/min

650

600

250

=00

450

400

350

HEIGHT

/]

/S

AGE (years)

PEAK EXPIRATORY FLOW RATE
For use with EU / EN13826 scale PEF meters only
Height | Predicted EU Height | Height | Predicted EU
(ft) PEFR (L/min) (m) (ft) PEFR (L/min)
29" 87 1.30 43 212
211" 95 1.36 4% 233
31" 104 140 47" 254
3 115 145 49’ 276
3% 127 1.50 41 299
) g 141 1.55 5'1 323
39" 157 1.60 o 346
311" 174 1.65 S% 370
41" 192 1.70 or 393




Flow (L/sec)

Expiratory limb

Tc

Inspiratory
limb

Volume (L)

FEV1/FVC =2.0/3.9=0.51

—

| S
N

) ] 1 I

3 4 5 6
Time (sec)




Poak Now

Expiratory flow
volume loop

Vital capacity (%)

JL

Insparatory flow
volume loop

J

| | | | | |

| | | | | |

| | | | | FVC I

FEV | | | | |

; ‘S'ubw«'l l. : :

o — '

l | |
= | | |
2 | : |
g , | | : |
= b ¢
§ , Subject 2 M | | |

| 1 | |

| 1 | |
| | | |

| 1 ] | | 1

| | | |

| | | |

| | | |
1 1 L 1 ]

5 3 4 5 6 7
Time (s&c)

Subject 1: A non-asthmatic child
FEV, « 3.4 (100% of predicted)
FVC = 3.8 (100% of predicted)
FEV,/FVC = 0.86

Subject 2: An asthmatic child
FEV, = 2.1 (62% of predicled)
FVC = 3.7 (97%: of predicted)
FEV/FVC = 0.57




Ref Pre Pre Post Post Post
Meas %Ref Meas %Ref %Chg

FVC Liters 4.28 4.03 94 3.95 92 -2

FEV.S/FVC % 68 68 69

FEV1 Liters 3.31 3.38 102 3.33 101 -1

FEVIIFVC % 76 84 84

FEF25-75% Usec 3.59 3.69 103 3.81 106 3

IsoFEF25-75L/sec 3.59 3.69 103 3.79 106 3
8. FEF75-85% LUisec 1.04 0.96 92 0.93 89 -4

FEF25% L/sec 8.18 7.90 -3

FEF50% Li/sec 4.07 416 102 414 102 -1
41 FEF75% Lisec 1.59 1.49 94 1.68 106 13
N S TR Gaaam FEF200-1200L/sec 7.03 9.02 128 8.76 125 -3

PEF L/sec 798 10.60 133 9.88 124 -7
4 FET100% Sec 7.76 11.21 44
: FIVC Liters 4.28 3.97 93 3.53 82 11
81 FIF50% L/sec 5.60 4.00 -29

PIF L/sec 5.64 5.41 4
' FEFI/FIF50 <1.00 0.74 1.03 39
12 MV L/min 144 153 107
0 Jonme 98 @ f BPM 95

Diffusion

Ref Pre Pre
Volume % Gas Meas % Ref

8, (0.3 DLCO mbL/mmHg/min 23.7 23.8 100

6 [ DLAdj mUmmHg/min 237 237 100

al s VA Liters 5.06

k DLCO/VA mUmHg/min/L 427 470 110
. DL/VA AdjmL/mHg/min/L 4.69

0

2 10 12 14 16 IvC Liters 3.72
me

0246"
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Management Of Asthma

General Principles

* The long-term goals of asthma management are symptom control and
riskreduction.



Patient with respiratory
symptoms

Are the symptoms typical of asthma?

I NO

J
Yis
Detailed history/examination
for asthma
History/examination supports v
asthma diagnosis?
Further history and tests for
NO alternative diagnoses
| , and oth ' : . _
: Cl'n'glig%rg:en: fm"’,'lze,;’ ... YES Alternative diagnosis confirmed?
Perform spirometry/PEF with
reversibility test
Results support asthma diagnosis?
EE—— Repeat on another
occasion or arrange other
<— YES tests NO—
Confirms asthma diagnosis?
! |
Empiric treatment with YES NO YES
ICS and prn SABA ‘
Review response . A
. . p - Consider trial of treatment for
Diagnostic testing within most likely diagnosis, or refer
1-3 months for further investigations

y Y

Treat for ASTHMA [ Treat for alternative diagnosis
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= [Vline *

= 02 Therapy with mask 10-15 lit/min to achive goal SP0O2 saturation 2 90% & in
pregnancy 2 95%

= Spray Salbutamol give 6-12 puff,every 20min ,then every 1-4h
= Spray Atrovent give 8 puff ,every 20min ,then every 1-3h

= Tab Prednisolone 50mg orally

Tab Montelukast 10mg stat

CXR

ECG

CBC/BUN/ Cr

CheckNa/ K
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(] Amp Lidocaine 100mg over Imin IV

1 Amp Fentanil 200mcg over Imin IV

] Amp Ketamine 60-80mg over Imin IV




PRIMARY SITTING FOR PERMISSIVE
HYPERCAPNIA
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Review :

v’ Anatomy

v'Definition - category - Triggers of Asthma
v'Pathophysiology

v'Signs and symptoms

v'Diagnostic Studies (spirometry)
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