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- Diagnosis -

Sung Hak Park, M.D.

Department of Internal Medicine, Catholic University Medical College, Seoul, Korea

M =

ZIBAPAALS AF oz sledFol  FlEss)
(reversible airway obstruction)Z4-g Ho|wA], W)
Aelgrle g y\EIuiskg(airway hyperresponsi-
veness)& LR, zAe|tdog: 7|5 9F
&7(airway inflammation)o] A== A5 7154
ghog Aolg 4 k™. webA] @A 2
37] SleliAE oleh e Hojdel BAES BF Fv)
ok shedl, 7159 AZEAE S 9 H E—'E‘
FAES e E JIRARAALE Al
A olEiug, A illAlE 7HedEel 7L-—J=ﬂ
A gl 7| =alubge] FHnko g 38 wialA| lﬂ“‘l
7350l wEtAe 7= °§3‘4ﬁ~€ HH e
817 913l oleivkA] Qs AAES E3et *;T’r‘@
AHeo] EU=E Sk st 7]*41 x2)e] zickabg

A Wi 5 gle dEom= AR WY g A
= Xl QL RERIAL o3lRiA} 1l Ea] e
© ARSS s 13 7A, ZERRks )
23 AAEE £ 7 ek ol Atzigol MAKY
o8 & o|FoiA3 1 A} AdsiAl EAl=loiopt
At X EAe] AA e opdel, Xg st gl o

w“

ol ST skalA Hols AL PazsluiA, Z22ke)
Ackzgel] sy AR oz dolR 72 s

712X @A Q) Tk
1. 93 3 AMNEY

71BN 0] Aol o] iR A
Z93F FxhAe) chajr} ¥lc}. 713 E A 5
e AFAQ Ao 2= WA v Y AYe
Fuket g 3EESE 4 olo), o] RS

S A4 714, T b A% ol 57t 32
¥ I5TASIE Sawte AGE Ytk 59

713144 wbzk) wbgAololle F54)1 A9 &
of A Ao EE 7| HARAS Axdshed
Sz ek e 23 SdEel ofd 5% 3
o aZgoga wHaH oz JeplAl, e
(diurnal variation)& Ho|= ¥Zo] Q& 745l Ut
Z1BAAAE o8 & Hart Qlck Ml 75,
2", o duEsA Agke] I Tl digh

AT ale Fasp ™,

f

]
:

F
ki

—_—

0
¢

z
re, N

r\l

nﬁh
)
F.A..

Aol o3 s ¢

— 635 —



Table 1. Severe Asthma

Feature Finding

Expiratory flo wrate  PEFR reduced to <10OL/min

Wheeze

chest”)

Pulsus paradoxus
Contraction of

accessory muscles stoid

Arterial blood gases

Usually high-pitched, througout both inspiration and expiration; may be absent("silent

Often <20 mmHg; may not be presemt when respiratory effort decreases
Palpable, sustained contraction of scalenes; visible inspiratory contraction of sternocleidoma-

PaCO, Generally <40 torr with alkaline pH; increase of PaCOx(respiratory acidosis) indicates very

severe asthma

P20, 50~80 torr; mild to moderate hypoxemia

Metabolic acidosis
caused by severe asthma

Acid pH with normal or reduced PaCO, and anion gap > 15 mEq/L suggests lactic acidosis

Table 2. Diagnosis of Asthma

Patient’s condition  Criterion

Asymptomatic
reversal by bronchodilator
Symptomatic

Induce 25% fall in expiratory flow rate by provocation(exercise, inhalation challenge) with

Observe 25% or greater improvement of expiratory flow rate with bronchodilator

A3 340wy} £3] dow, A7} Fgo] 3 )
ol o84 A AYY + ek viAE ez Jlukx]
A HhEAjollE SR, W) Sk delol &
7kl 73571 gk A% 71 3AAA] whA ol 3
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(Table 1, 3-2, 3-3).
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Table 3-1. Classification of Asthma by Serve-
rity of Disease

Characteristics Mild Moderate  severe
FEV1(% predicted) >60% 30~60% <30%
PEFR(% predicted) >80% 60~80% <60%

Variability <20% 20~30%  >30%

Methacholine PC20 >20mg/dl 20~2mg/dl <2mg/d]

prostaglandins, nonisotonic saline, distilled waterG-2]
tloket B4 5e] A8 7 glow, S5-I 718A
A2 BRI el SERAIo] As)|S
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Table 3-2. Classification of Asthma

D Signs
Stage FEF(L)  PEFR(L/min) yspnea g :
and wheezing Wheezes Retraction Hypercapnia
Mild(1) 2.0+ 200+ + + - -
Moderate(2) 1.0~2.0 80~200 + + - —
Severe(3) 1.0 80 ++ ++ + +
Table 3-3. Grading of Severs(Stage 3) Asthma
Grade FEV (L) PEFR(L/min) PaCO,(mmHg)  Pulsus paradoxus Distrubed consciousness

3A 0.75~1.0 60~80 <35 + -

3B <0.75 <60 35~45 ++ +

3C —* —* >45 +++ +

FEV =forced expriatory volume in 1 second; PEFR=peak expiratory flow rate, measured with a Wright peak flowrneter.

* Values severely restricted; accurate measurements are not usually possible because of patient’s inability to cooperate.
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Table 4. Cumulation Doses for Bronchial In-
halation Challenge by Bronchocon-
strictive Agents at Breaths per Dilu-
tion

Serial No. of Cumulative units Total
concentration breaths per concentration cumulative units

LENGTHY PROTOCOL

0.03 5 0.15 0.15
0.06 5 0.30 0.45
0.12 5 0.60 1.05
025 5 1.25 2.30
0.50 5 2.50 4.80
1.0 5 5.00 9.80
2.0 5 10.00 19.80
5.0 5 25.00 44.80
10.0 5 50.00 94.80
25.0 5 125.00 219.80

SHORTENED PROTOCOL(FOR METHACHOLINE)

0.025 5 0.125 0.125
0.25 5 0.125 0.125
0.25 5 1.25 1.373
25 5 12.5 13.88
10.0 5 50.0 63.88
25.0 5 125.0 188.88

A& FAog Aade HE vl e, ol
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N

Fig. 1. Cumnlative dose of a bronchoconstrictive
agent such as methacholine(abscissa) versus
response expressed as percent of diluent con-
trol aerosol)ordinate). the PD.o(FEV;) refers
to the cumulative dose of bronchoconstrictor
that corresponds to a 20 percent fall in FEV,.

Table 5. Cumulative Doses for Bronchial In-
halation Challenge with Antigen at
five Breaths per Dilution

Antigen of Cumulative  Total

concentration® units per cumulative

(wfv) ca concentration units
1:1,000,000 5 0.025 0.025
1:500,000 5 0.05 0.075
1:100,000 5 0.25 0.328
1:50,000 5 0.5 0.825
1:10,000 5 25 332
1:5,000 5 5.0 8.32
1:1,000 5 250 333
1:500 5 50.0 833
1:100 5 250.0 300.3

* At concentrations of antigens of 1:100 and above, the
clinical meaning is unclear.
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Table 6. Laboratory Methods for Diagnosing Allergic Asthma

1. IgE mediated
A. Antigen challenge
1. In vivo
a. Direct
(1) Skin test (2) Bronchopulmonary challenge
2. in vitro
a. Direct
(1) Antigen-specific 1gE
(a)y RAST (d) RAST inhibition
(b) FEIA (e) CRIE
¢y CLIA (f) Immuno-blotting
(2) Total IgE PRIST/IRMAJELISA
(3) Antigen-induced basophil histamine release
(4) Spontaneous basophil histamine releasability
(5) Antigen-induced cellular proliferation
(6) Antigen-induced lymphokine or mediator release
b. Indirect
Passive sensitization of normal nonallergic human basophils
B. Mediator measurement
1. With antigen challenge

a. Histamine e. Cytokines
b. Tryptase f. Eosinophil factors: ECP, EDN, MBP
c. Leukotrienes i g. Neutrophil factors: MPO
d. Prostaglandins/thromboxanes h. Other: PAF, NCF-A, ECF-A
2. Sources

a. Urine: PGD», LTE,
b. Blood: NCF-A, ECF-A, PAF, LTC,, Histamine, Tryptase, ECP, EDN, MPO
1. Complement mediated
A. Immune-complex detection C. Pathologic examination of tissue
B. Measurement of complement components
T. Arachidonate mediate(i.c., aspirin, tarirazine, and nonsteroidal antiinflammatory agents)
A. In vivo: arachidonate metabolite measurements
B. In vitro: bronchoalveolar lavage cellular metabolites in presence of ASA
IV. Lymphocyte mediated
A. Bronchopulmonary challenge C. Transbronchial biopsy
B. Bronchoalveolar lavage
V. Direct mast cell-or basophil-mediated release

A. In vivo
1. Skin tes 3. Nasal pharyngeal lavage
2. Bronchoalveolar lavage
B. In vitro
1. Basophil histamine release 2. Human lung fragment histamine release

RAST-=radioallergosorbent test; PRIST=paper radioimmunosorbent test; PAF=platelet-activating factor; ELISA=enzyme-
linked immunosorbent assay; IRMA=immunoradiometric assay; LTEs=leukotriene Es; LTCs=leukotriene Cy; NCF-A=
neutrophil chemotactic factor of anaphylaxis; ECF-A=eosinophil chemotactic factor of anaphylaxis; PGD;=prostaglandin
D1; ASA=acetylsalicylic acid; FEIA=fluorescence enzyme immunoassay; CLIA=chemiluminescent immunoassay; CRIE=
crossed radio immuno-electrophoresis; ECP=eosinophil cationic protein; EDN=eosinophil-derived neurotoxin, MBP=
major basic protein; MPO=myecloperoxidase.

— 639 —



o} e AAlE olad Hhy2 qbAle] Fudold
AHoz ZAE thor, A4 A RS 55
3 5otk AkEH o Al 9= Agole”
(Table 6).

4) J|et FASH HAl

YR AARAN B3}, B LAl2A4 7)RAHA

statel Zgelle 8% F IgE st 85 Ao
Z7HE Hole), AR2e 4Rl oF £9%el,
7134l ik Ak 7hx)e gl e R & Zle
2 9eiA Qlok aeig B st 22 718
A gl QoA BF 2abrrst #7lse €%
HEo] AR AP} gleke Hae ck bl

Table 7. Cellular and Biochemical Composition of Bronchoalveolar Lavage and Bronchial wash Fluid
Obtained by Fiberoptic Bronchoscopy in Atopic Asthmatics: Comparison with Nonasthmatic

Control Subjects

Total Cell Populations L .
Type of Lavage Cells Macro- Mast Eosino- Neutro- Lympho- Epithelial Other Findings
3 Cells in BAL Fluid
(n) phages Cells phils  phils cytes
BAL, five 20-ml - - 1 - - —  No difference in super-
aliquots natant MBP
BW, 20ml — - 1 — — -
BAL, three to five NA NA - NA NA NA NA  No difference in super-
50-ml aliquots natant histamine and
mast cell histaming
content
BAL, 180ml - NA NA NA NA T Total NA T; lymphocytes
Lymphocytes correlated with PCyo
TTs
lymphocytes
BAL, three 60-ml - - 1 - NA NA T Histamine/mast cell
aliquots T spontaneous histamine
release
BW, 50ml - - NA - 1 1 Epithelial cell number
correlated with PCyp
histamine
BAL, 180 to 240ml - — I - T 7 | Histamine release in
symptomatic and
hyperreactive asth-
matics
BW, 20ml - - ] - 1 1 No difference in hista-
minefmast cell
T supernatant MBP
BW, 20ml - - NA - 1 7 1 Supernatant LTE,
BAL, five 20-ml aliquots — - 1 - NA NA T Supernatant histaming
BAL, two to eight 50-ml — i NA 1 - -
aliquots

BAL-=bronchoalveolar lavage; BW=bronchial wash; MBP=major basic protein;
LTEs=leukotriene Ei: NA=not analyzed; | =increased in asthmatics by comparison to normal subjects;

| =decreased in asthmatics by comparison to normal subjects

Reprinted from “Djukanovic R, et al.: Mucosal inflammation in asthma. Am Rev Respir Dis 142:437, 1990”
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Table 8. Sputum Cells and Particulates in Chronic Bronchial Diseases During Clinically Stable

Periods

Cells

Chronin bronchitis Chronic bronchial asthma

Curschmann’s spirals
Charcot-Leyden crystals

Creola bodies

Cell concentration/mi [59]
Brnchial epithelial cells [59]
Polymorphonuclear leukocytes {59]
Polymorphonuclear leukocytes with bacteria [59]
Histocytes[59]

Monocytes{59]

Lymphocytes[59]

Plasma cells{59]

Eosinophils[59}

Occasionally present Increased
Occasionally present Increased
Rarely present Increased {61]
11.2:44.14% 821+2.31%
37.54£3.19% 26.7£19.9*
198 +141* 53.4+44.2%
18.1+18.7* 4.56+7.64%
25.4:+32.7F 10.3:£7.53*
1.77 £1.93*% 0.234+0.32%
1.15+1.14* 0.40+0.71*
0.32+0.55* 0.011+0.03*
1.76 +:2.48* 11.6:110.6*




Wheezing
and
dyspnea

Bronchial asthmas

Extrinsic asthma

Intrinsic asthma

Asthmatic bronchitis

Exercise-induced asthma

Aspirin triad

Allergic occupational asthma

Hidden asthma(variant [cough]
asthma; medication-induced
asthma)

<

Nonasthmatic diseases

Pulmonary infiltration with
eosinophilia (PIE) syndrome

Pulmonary embolism
Cardiac asthma
Microvascular angina
Sarcoidosis

AIDS

Acute respiratory diseases
Cocaine toxicity

Central airway obstruction
Endobronchial tuberculosis
Angicedema

Laryngeal dysfunction
Gastroesophageal reflux
Carcinoid syndrome
Bronchiolitis

Cystic fibrosis
Envircnmental toxins
Industrial toxins
Psychosomatic iliness
Factitious asthma

Chronic obstructive pulmonary

disease(COPD)

- Bronchocentric granulomatosis

Loffler's syndrome

Chronic PIE

Idiopathic hypereosinophilic
syndrome

Tropical pulmonary eosinophitia

Churg-Strauss syndrome

Allergic bronchopulmonary
aspergillosis(ABPA)

./

Fig. 2. The three classes of diseases to be considered in the differential diagnosis of patients with

wheezing and dyspnea.
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