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Abstract : Twenty six patients with bronchial

asthma was classified by clinical

symptoms and singns (clinical diagnosis), and the classification by clinical diagnosis
was compared with the classification by a score calculated from clinical findings and
examinations (score diagnosis). 1. Of 12 subjects with type la classified by clinical
diagnosis , 8 cases with 0 to 49 mf/day of expectoration were evaluated as type la by
score diagnosis. While four type la cases with 50 to 99mf“day of expectoration were
calssified as type |Ib by score diagnosis. The increased incidence of eosinophils in
bronchoalveolar lavage fluid (BALF) of these four cases was similar to the incidence
in type Ib cases with hypersecretion. 2. All of 6 subjects with type Ib by clinical
diagnosis were estimated as type Ib by score diagnosis. 3. Of 8 cases with type Il
by clinical diagnosis, 7 cases were assessed as type Il by score diagnosis. One case with
type Il by clinical diagnosis and with the score of 10 points was evaluated as

questionable type Il by score diagnosis.
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Introduction

Bronchial asthma has been often classified
by the criterion described by Swineford in
Japan®. According to this criterion, bronchial
asthma is ciassified into three types, atopic,
infectious and mixed types. The criterion for

asthma classification has been suggested

asthma classification, bronchoconstriction,

hypersecretion, bronchiolar

not to be suitable for clinical application
because of unclear definition about mixed
and infectious types.

Asthma calssification is also carried out

according to presence or absence of IgE-

2,3

mediated reaction®*?®, atopic and non-atopic,

or extrinsic and intrinsic. In atopic or

extrinsic asthma, IgE-mediated allergic
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reaction can be found by clinical examinations
such as skin test for allergens, serum IgE
levels, specific IgE antibodies for allergens,
histamine release from basophils induced by
allergens and anti-IgE*® and provocation test.
Diagnosis of non-atopic or intrinsic asthma
is, however, very difficult in some adult
asthmatics, because we don’t have any
procedures to clarify absence of IgE-mediated
reactions.

The authors have tried to classify asthma
types
symptoms and signs™. In the present study,

into three according to clinical

asthma classification is performed by a score
relating to clinical findings and examinations,
and the classification by a score was
comapred with the classification by clinical

symptoms.

Subjects and Methods

The subjects were 26 patients with bronchial
asthma (15 females and 11 males). Their me-
an age was 49.0 years with a range of 23 to
67 years. The mean level of serum IgE was
445 TU/mf (18—2439U,/mf). Of the 26 subje-
cts, 19 were sensitive to allergens with a
RAST score of 2+ or more. The subjects
were ciassified into three asthma types by
clinical symptoms and signs ( clinical
diagnosis)*™®. The criterion was as follows ;
type la ( simple bronchoconstriction )
asthmatics, whose symptoms, wheezing and
dyspnea, mainly elicited by bronchoconstriction,
type Ib (bronchoconstriction + hypersecretion)
cases, whose symptoms are due to hypersecre-
tion (more than 100m/,“day), in addition to
bronchoconstriction, and type II (bronchiolar
obstruction) cases, whose symptoms are
mainly elicited by bronchiolar obstruction.
In the diagnosis of each astima type, type

Ia was assessed as the fundamental type.

When hypersecretion or bronchiolar obstruc-
tion was added to the symptoms of a type
Ia case was evaluated as type Ib or type IL
A case with both hypersecretion and bronchi-
olar obstruction was diagnosed as type IL
The subjects were also ciassified by a score
calculated from clinical findings and examina-
tions (score diagnosis). In the score diagnosis
for asthma classification, a score from 1 to
5 points was given to each positive finding
and examination. Cases with score from 0
to 4 points was diagnosed as type la, cases
with score from 5 to 11 points as type Ib,
and cases with score of 12 points or more

as type U, as shown in Table 1.

Table 1. Score for classification of asthma

1. Expectoration more than 100mt a day” 5 points

2. Expectoration between 50 and 99mt s day 4 points
Presence of sputum in many sareas of the airways on

3. suscuitation . . 1 point

4. Difficulty in expectoration all day long 1 point
Transient  bubbl rales in both lower lung fiekis

5. suscultation fing °" 4 points

8. _‘Nvaolar ,b':"“l, sounds Ln ol:'olh lov!er 'Iung fields are markedly 4 points

7. The valus of % Vas less than 10% 4 points

8. The frequency of neutrophils in BALF more than 20 % 4 points

¥ Mesn for thres dsys during asthma atlacks. AN of clinical findings described above
should be observad for longer than three days during asthma attscks.
Classification scors : from 0 to 4 points : type la

tfrom 5 to 11 points:type 1b

: 12 polmts or more : type 1

Bronchoalveolar lavage (BAL)®" was car-
ried out in all subjects except one case who
had anaphylactic reaction to lidocaine. In-
formed consent for the BAL examination was
accepted by all subjects. After a bronchoscope
was routinely wedged in a segment of right
middle lobe, 4x50m{¢ aliquots of sterile isotonic
salineat 37°C were introduced into the segme-
nt, and immediately aspirated into siliconized
glassware. After filtration through sterile
steel mesh, the aspirates were centrifuged at
1200 rpm for 10 min at 4°C. The cell pellet
was resuspended in Tris ACM. Smear prepara-
tions were made using the cell. suspension.
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The slides were air-dried, and stained with
May Giemsa. A differential cell count was
performed on 500 cells excluding epithelial
cells. The results were expressed as a percent-
age of the total cells.

Total IgE concentration in sera was mea-
sured by radioimmunosorbent test (RIST).
Specific IgE antibodies for allergens was
estimated by radioallergosorbent test (RAST).

Results

Table 2 shows the characterisitics of each
asthma type classified by clinical diagnosis.
In this study, type Ia cases were divided into
two subtypes, cases with sputum from 0 to
49mf, day and from 50 to 99mf,“day according
to the amount of expectoration a day. The
mean age in each asthma type ranged from
37.8 years to 54.6 years. The mean level of
total IgE was from 173 1U/mf to 792 1U/
m/, and any significant difference was not

observed among them (Table 2).

Table 2. Asthma classification by clinical

symptoms and signs ( clinical

diagnosis)
Asthma Sputum No of Sex Age, IgE
type (ml/day) cases F M years (1U/ml)

0-49 8 5 3 48.8 173+ M”
Ila
50-99 4 2 2 37.8 7922612
Ib 100+ 6 6 0 51.2 6354831
11 - 8 2 6 54.6 4032360
*
Meanssd

A score calculated from clinical findings
and exeminations as shown in Table 1 was
given to each subject. The type la cases with
sputum from 0 to 49mf, day (case no, 1—8)
showed the score from 0 to 2 points, and
they were classified as type la by score
diagnosis. While the score of type la with

sputum from 50 to 99mf, day (case no, 9—12)
was from 5 to 6 points. These cases evalu-
ated as type la by clinical diagnosis were
classified as type Ib by score diagnosis. The
type Ib cases estimated by clinical diagnosis
(case no, 13~18) showed the score from 6
to 7 points, and they were also diagnosed as
type Ib by score diagnosis. The score of type
II cases evaluated by clinical diagnosis was
from 13 to 17 points except one case whose
score was 10 points. Therefore, they were cl-
assified as type II by score diagnosis. One
case showing the score of 10 points was as-

sessed as questionable type II by score diagn
o-sis (Fig 1).
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Fig 1. Scores of all subjects with different
asthma types classified by clinical di-
agnosis. *This case was classified as
questionable type II by diagnosis.

Ventilatory function was compared between
asthma types classified by clinical and score
diagnosis. The value of FEV g was not dif-
ferent between the two classification methods.
The vaiue of %Vz in asthma classified by
clinical diagnosis was similar to the value
in types by score diagnosis. The value of
%Vs was, however, significantly lower in
type II cases compared with the value in type
Ia (in both clinical and score diagnosis ; p<C
0.01), and the value in type Ib (in clinical
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diagnosis ; p<(0.02, in score diagnosis ; p<
0.02) (Table 3).

Table 3. Comparison of ventilatory function
between clinical (A ) and score
diagnosis (B)

Asthma No of rxvl W

type cases A 'O‘B A 25 B
Ia 12 735 7.4 32.82 31.2°
+ 8.9 t 7.0 215.6 + 9.7
b 8 70.2  72.7 29.3% 31,99
+ 8.0 + 9.8 $10.0 $16.7
I 8 65.1  65.5 14.82% 15,299
1

+ 8.6 + 9. + 6.2 + 6.5

*man:sd, a,b and c; p¢0.01, d; p£0.02

Incidence of neutrophils and eosinophils in
BALF was compared between clinical and
score diagnosis. The incidence of neutrophils
in BALF was not different in each asthma
type between the two classification imethods.
A significant difference was, however, found
in the frequency of neutrophils in BALF
among asthma types classified by both clini-
cal and score diagnosis. The frequency of
neutrophils in the type Il cases was significa-
ntly higher than the frequency in the type la
cases (in both clinical and score diagnosis ;
p<0.001), and in the type Ib cases (in clinical
diagnosis ; p<{0.01, in score diagnosis ; p<<
0.001). The incidence of eosinophils was not

Table 4. Comparison of % neutrophils and
%eosinophils in BALF between clin-
ical (A) and score diagnosis (B)

Cells in BALF

Asthma SNeutrophils SEosinophils

type A B A B

Ia 1.92 1.6"  2.12 1.8°  17.0222.0  5.0s 2.9°
) 11.8211.8°  8.1510.59  17.1213.6  27.6222.5°
1 40.7£19.8%° 44.9:17.7°% 10.3s13.0  11.3s13.6

.
Meanssd, a,c and d; p{0.001, b; p{0.01, e; p<0.05

significantlydifferent in each asthma type
between clinical and score diagnosis. A sing-
nificant difference was observed in the inci-
dence of eosinophils in BALF between type
la and type Ib classified by score diagnosis,
although any difference was not found bet-
ween the two asthma types when the subjects

were classified by clinical diagnosis (Table 4).

Discussion

Bronchial asthma is characterized by tran-
sient wheezing and dyspnea. The symptoms
are mainly elicited by bronchoconstrisction,
mucus hypersecretion in airways and edema
of mucous membrane. In addition to these
pathophysiological changes of asthma,
number of cases with bronchiolar obstrution
during asthma attacks has been increasing in
recent years, and these patients show a ten-
dency to be more intractable for treat-
ment™®.

The authors have tried classify asthma into
three types by clinical symptoms and signs,
which are associated with pathophysiological
changes in the airways of asthmatics™?.
The asthma classification by clinical symp-
toms and sings (clinical diagnosis) has sever-
al problems for clinical application. Firstly,
in the clinical diagnosis, cases with expecto-
ration over 100m{, day are classified as type
Ib.bronchoconstriction + hypersecretion. While
cases with expectoration from 50 to 99mf,~
day are evaluated as type Ia.simple broncho-
constriction. It is a problem to debate in the
clinical diagnosis whether these cases with
sputum from 50 to 99mf{, day have a
characteristic of type Ia or type Ib. Clinical
observations have demonstrated thsat some
cases with expectoration from 50 to 99m¢,/

day show the clinical feature of type Ib
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rather than type Ia. Thus, in the score diagn-
osis, the score of 4 points was given for the
findings of 50 to 99mfday expectoration.

The incidence of eosinophils in BALF of
the type la cases by clinical diagnosis was
not different from the incicence in the type
Ib cases. On the contrary, the incidence of
eosinophils in the type Ib was significantly
higher than the incidence in the type la when
the subjects were classified by score diagnosis
(Table 4). The results suggest that cases exp-
ectoration from 50 to 99mfday classified
as type la by clinical diagnosis have a simi-
larity to type Ib in an increased eosinophils
in BALF.

Secondly, some difficulties have been sug-
gested in diagnosis for cases with type I
bronchiolar obstrution when asthma classifica-
tion is performed only by clinical symptoms
and signs. In the present study, asthma clas-
sification was carried out by a score relating
to clinical findings and examinations. The
results from the present study show that
score diagnosis makes it easier to evaluate
type II cases compared with clinical
diagnosis. It is a further problem how to
evaluate cases with type Il classified by clin-
ical diagnosis and with a score less than 12
points.

References

1. Swineford O Jr. Classification and etiolo-
gic diagnosis of asthma. Verginia Monthly
82 :64—7T1, 1955.

2. Ishizaka T, Ishizaka K, Conrad DH,
Froese A. A new concept of mechanism of
IgE-mediated histamine release. J Allergy
Clin Immunol. 64 : 320—326, 1978.

3. Ishizaka T. Analysis of triggering events
in mast cells for immunoglobulin E-medi-
ated histamine release. J Allergy Clin Imm

unol. 67 : 90—96, 1981.

4. Tanizaki Y, Komagoe H, Morinaga H,
Kitani H, Goda Y, Kimura [. Allergen-
and anti-IgE-induced histamine release from
whole blood. Int Archs Allergy Appl
Immunol. 73 : 141—145, 1984.

5. Tanizaki Y, Komagoe H, Sudo M, Mori-
naga H, Kitani H, Nakagawa S, Takahashi
K, Kimura L
human basophils, as expressed by histamine
release. Jpn J Allergol. 33 : 463—468, 1984.

6. Tanizaki Y, Komagoe H, Sudo M, Mori-
naga H, Kitani H, Nakagawa S, Matsuoka
T, Tada S, Takahashi K, Kimura [. Candida-

induced histamine release from basophils :

Reactivity of sensitized

Relationship to house dust- and anti-IgE-
induced secretion. Acta Med Okayama 39:
191—197,1985.

7. Tanizaki Y, Komagoe H, Sudo M, Kitani
H, Nakagawa S, Tada S, Takahashi K,
Kimura [. Basophil histamine release in-
duced by Candida albicans. Relation to
specific IgE and IgG antibodies. Jpn J
Allergol. 34 : 422—427, 1985.

8. Tanizaki Y, Komagoe H, Sudo M, Mori-
naga H, Kitani H, Kimura I. Comparison
of basophil histamine reiease induced by
the cross-linking of IgE receptors. Acta
Med Okayama 39 : 441 —446, 1985.

9. Tanizaki Y, Komagoe H, Sudo M, Mori-
naga H, Shiota Y, Tada S, Takahashi K,
Kimura I. Classification of asthma based
on clinical symptoms : Asthma type in rela-
tion to patient age and age at onset of
disease. Acta Med Okayama. 38 : 471 —477,
1984.

10. Tanizaki Y, Komagoe H, Sudo M, Mori-
naga H. Clinical effect of spa therapy on
steroid-dependent intractable asthma. Z
Physiother. 37 : 7425—438, 1985.



68 Asthma classification by score

11. Tanizaki Y, Sudo M, Kitani H, Araki
H, Oki K, Soda R, Tada S, Takahashi K,
Kimura . Clinical studies on steroid-depen-
dent intractable asthma. Comparison bet-
ween early and late onset asthma. Jpn J
Allergol. 38 : 68—73, 1989.

12. Tanizaki Y, Sudo M, Kitani H, Kawau-
chi K, Mifune T, Takeyama H, Kohi F,
Tada S, Takahashi K, Kimura I. Character-
istic of cell components in bronchoalveolar
lavage (BALF) in patients with bronchial
asthma. Jpn J Allergol. 39 : 75—81, 1990.

13. deMonchy JGR, Kauffman HF, Venge P,
Koefer GH, Shuiter HJ, Jansen HM,

ERERFTRE L URBRMN SO 7 —IC k5%
BARORS

AR, BE Ot FETE, EREE, St
X8, BARHER, AR, B, SEHEHEY,
HEEZ, AHHRER

R RZE A ERBE =8 5 Be M, © R
AM, P EREFEEINM

K[UEX R E36H) xR, BRIKREIC X 2R
OS5 (BaPRasWr) %3R4, CONMEEEKMR
BLUBERREBLORDILAIT— I 50
(Ra7 =58 EOHBR%ET-

1. BRRRSMHCla BMHREBGER L2l h

IR0 S %, 1RERE—49nl DSTEH L,

deVries K. Bronchoalveolar eosinophilia

during allergen-induced late asthmatic reac-
tion. Am Rev Respir Dis. 131 : 373—376,

1985.

14. Tanizaki Y, Sudo M, Kitani K, Kuwau-
chi K, Mifune T, Okuda H, Takahashi K,
Kimura [. Clinical characteristics of bron-
chial asthma in the elderly in relation to
cell component in the airways. Jpn J
Geriat. 27 : 589—59%4, 1990.

15. Tanizaki Y. Improvement of ventilatory
function by spa therapy in patients with
intractable asthma. Acta Med Okayama.
40 : b5—59, 1985.

Za7-NETRERILBESHEINT,
—7, 1HEHES0 —9OnDMER|IZ X 2 7 — 4y
FTRbE (IEXSRE+ASWE) L98
Ehic, THSUER OBALFHIFRLERES 13
Ib BUCHE LIFREECTH - 120
2. BEERZMncX b RUC/HE S W6\ W
Thbza7—-ZWTcobhb.BEAEE N,
3. ERREENC X OILE (MXEXAER) &9
HMEAN/BERDH L, TERIRR 27 —2M T
IR ENFFENH, HEFIZR 27 —10TIL
BoZMERICED S, questionable ILEIE
ZWrahi,

F—7—FBESHE SEXEE B29W, M
SEXHE a7 -2





