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= Abstract =
A Study of Pulmonary Function and HRCT Findings in Asthma Patients
According to the Response after Treatment

Eun Kyung Namkung, M.D., Kyung Ho Kim, M.D., Ki Up Kim, M.D., Soo Taek Uh, M.D,,
Yong Hoon Kim, M.D., Choon Sik Park, M.D., Jae Sung Park, M.D.”

Department of Internal medicine, Department of Radiology™ Soonchunhyang University,
College of Medicine, Seoul, Korea

Background : In asthma, airway obstruction is usually reversible, either spontaneously or with treatment.
However, the responses to treatment are variable and some patients show an irreversible component of airflow
obstruction. This may be associated with structural changes in the airway. To assess the relationship between
the difference in airway reversibility and structural changes, we evaluated the HRCT findings and pulmonary
function test.

Methods : We studied 40 asthmatic subjgcts who had had acute exacerbation of symptoms and had showed
normal chest X-ray findings. They had monitered PEFR daily, and had performed PFT and HRCT within
three days after initiation of treatment. According to serial PEFR, they were grouped into 3 categories (Group
0 ; initial PEFR was within normal limit, Group 1 ; revealed increment of 30% in PEFR within 3 days after in-
itiation of treatment, Group 2 ; revealed within 2 weeks) and then grouped again into 4 (Group 0, Group 3 ;

reached to normal value of PEFR within 3 days after initiation of treatment, Group 4 ; within 2 weeks, Group
5 ; not within 2 weeks).

Results : (1) Age in Group 0 was significantly lower than other groups(p<<0.05), but there was no signifi-
cance In other groups. (2) Duration of asthma in Group 2 was significantly longer than Group 0, 1(p<0.05).
(3) FVC(%) and FEV,(%) were significantly decreased with delayed response to the treatment (p<0.05).
(4) FEV,/FVC(%) in Group 1, 2 were significantly lower than Group 0(p<0.05). FEV,/FVC(%) in Group 5
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was significantly lower than Group 0,3,4 (p<<0.05). (5) Air trapping was increased significantly with delayed

response to the treatment (p<<0.05). (6) Mucus impaction in Group 0 was significantly larger than Group 1, 2
(p<0.05). FEV,/FVC( %) in Group 0,4,5 were significantly larger than Group 3 (p<<0.05).
Conclusion : Difference in reversibility of airway obstruction was associated with age, duration of "asthma and

severity of initial airflow obstruction. There was no definite difference in HRCT findings in asthma.

Key words : Reversibility, Airway obstruction, PEFR, HRCT
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Table 1. Clinical features of study subjects according to the time of 30% improvement in PEFR

after initiation of treatment

Group 0(n=28)

Group 1(n=23) Group 2(n=9)

Sex(M/F){(n) 2/6
Age(year)* 39(23-58)
Duration(week )** 52 +20
Smoking(+/~)(n) 1/7
skin test(+/—)(n) 1/6
s-IgE(IU/ml)*** 380+118

10/13 5/4
55(21-73) 53(36-67)
114+39 228+ 64
10/13 4/5
7/15 2/6
693+239 442+200

Group 0 : mild Asthma

Group 1 : early response

Group 2 : late response

*mean age(range of age), Group 1 & 2 vs Group 0(p<0.05)

**mean +S.E, Group 2 vs Group 0 & 1(p<0.05)

***mean+S.E
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Table 2. Pulmonary function of study subjects according to time of 30% improvement in PEFR
after initiation of treatment

Group 0(n=8)# Group 1(n=23)# Group 2(n=9)*%
initial PEFR(%)* 90£1.9 35+3.4 50+4.2
FVC(%)* 100+3.8 87+2.1 78+5.3
FEV.(%)* 90+£4.5 75+3.6 64+6.2
FEV,/FVC(%)** 72+2.9 66+2.6 66+4.6
TLC(%) 114 +£7.2 108+4.6 96+5.8
RV(%) 128+14.2 134+11.6 135+151.1
RV/TLC(%) 34+3.2 43+2.3 48+4.3
MEFR(% ) 61+9.2 47+5.6 40+7.4
PCy(mg/ml) 52+24 3.5+1.7 0.55+0.16

Group 0 : mild Asthma Group 1 : early response Group 2 : late response

#mean+S.E
*Group 0 vs Group 1 vs Group 2(p<0.05) **Group 1& 2 vs Group 0(p<0.05)

Table 3. HRCT findings of study subjects according to time of 30% improvement in PEFR after
intiation of treatment

Group 0(n=8) Group 1(n=23) Group 2(n=9)

Air trapping(%)* 24.6+2.2 33.8+15 39.8+2.8
Mucus impaction( % )** 19.8+3.9 145+2.6 14.4+1.9
Bronchial dilatation( % )*** 12.0+4.9 19.9£4.1 19.0+7.3
Bronchial dilatation(Gr. 0/1/2)(n) 3/2/3 8/9/6 3/4/2
Wall thickness

Segment(n) 5 16

Subsegment(n) 7 22
Emphysema(n) 0 4 1

Group 0 : mild Asthma Group 1 : early response Group 2 : late response

*mean £ S.E, Group 0 vs. Group 1& 2(p<0.05), Group 1 vs. Group 2(p<0.05)
**mean +S.E, Group 0 vs. Group(p<0.05)
***mean+S.E

7] BT A fAd(p=0.047) BY
- 718A (%) 2 27T FIST A
FToll vl S7HE) Aoyt {Fold Atel= UK
7184 &7 A= (Grade), 71@AY vF djst
B Al ZollA FoA Aol & HolA ket Y
AL AFTAME BFHA Wgkoy, 27

el nsfy CTAH(E 3)

37 2EFH (%) A8 dE o] =EFF §
A HHAF(%)
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~ 1055 —



Table 4. Clinical Features of study subjects according to the time of normalization in PEFR

after initiation of treatment

Group 0(n=28)

Group 3(n=4) Group 4(n=14) Group 5(n:—= 14)

Sex(M/F)(n) 2/6
Age(year)* 39(23-58)
Duration(week )** 52+20
Smoking(+/—)(n) 1/7
skin test( +/—)(n) 1/6
s-IgE(IU/ml])*** 380+118.9

57(35-68)
113+122

314£277.5

1/13 7/7 7
48(21-73) 60(40-73)
180+ 63 116435
2/2 6/8 6/8
9/4 4/9 5/8
642 +272.4 664 +294.8

Group 0 : mild Asthma
Group 4 : late response

TAllAME 49, F7PeToAE 150] AEEU

4. PEFR HY Yel =2 A7[ol] e £
FAH(H4)

s s

gl o2 PEFRE d&54oz A ¥ =
25 7)ol gt A BAES T BEeld A4t
g Hustge). HE A ()L AFTERYG =
13RS (p=0.042), PR ST(p=0.028)
A FefatA FvtElo] Ao, F714NNgT
M feolg Aol Heolx| ggtont Frksol 9l
tl. G olg 7|7H(F)2 PEFRO] A4S =24
Zrol ZEFTE o|F 7ITbe] I AFE HYot FA
2 frelde giglon, nAke TN e 2] ¥
:?:7];‘63 ARreTEeh 7 AFgE Bt dy v

44, 97 g HAKGroup 4, 5344 247 1
B AYEA] Z3lHe) 2 84 IgEge f-elg A
ol& HolA gksitt.

5. PEFR E4 Hel =g Al7ldl iE EFZ2 o
715 HAHES)

%27] PEFR(% )& HgdEH e EBA77} &5
2 EAHoz $93F z}o] (p=0.0001)E Holy

Group 3 : early response
Group 5 : non normal
*mean age(range of age), Group 0 vs. Group 3 & 5(p<<0.05)

**mean +S.E

Bk, FVC(%)e FEV(%)= f-231A A2 (p
=0.008, p=0.003)=%c}. FEV,/FVC(%)+= 7
AFrgTAAAT g8 TEA s fo (p=0.
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Fooll vef 271373887 (p=0.05) 3 v|Z kS
T (p=0.02)M FoJ% F7He EAth. MEFR
(%)& t& ol va) v Fo4
(p=0.005)& Kol Zaso] U e FEL
Apol fldTt. PCy= 2713w o $71378%
STl M W AEFE B o} {Hog Aol HeolA
eFsket.
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71 EHF(%)& A4 EF A7I7F 282545 BA
Aol #94(p=0.009)% Holy Zrlsle 427&
BE3, AY AF(%)E 27)38e-FAA &
TEEG FHoH, FAHcE o4 (p=0.01)E
Bk 7184 #%(%)elt 1 A% (Grade), 7]
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7158 27330l A 198, T30l
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Table 5. Pulmonary function of study subjects according to time of normalization in PEFR after
initiation of treatment

Group 0(n=8)#% Group 3(n=4)#% Group 4(n=14)% Group 5(n=14)%

initial PEFR(% )* 90£1.9 48+1.3 42+£3.8 34+£4.2
FVC(%)* 100+3.8 92+3.2 85+4.2 83+25
FEV.(%)* 90+4.1 88+5.5 78+4.4 63+4.2
FEV,/FVC(%)** 72+2.9 75+6.3 72 +£3.0 58+2.4
TLC(%) 114+7.2 110+6.1 103+5.5 104 +6.9
RV(%) 128 £14.2 134+21.0 132 +14.0 137+15.5
RV/TLC(% )*** 34+3.2 46+1.3 42+3.5 47+3.2
MEFR( % )** 61+9.2 65+18.8 53 +6.3 29+2.9
PC.o(mg/ml) 52+24 1.4+04 1.7+0.6 51+4.0

Group 0 : mild Asthma Group 3 . early normal

Group 4 : late normal Group 5 : non normal

#mean+S.E

*Group 0 vs Group 3, 4, 5(p<<0.05) Group 3 vs. Group 4, 5(p<0.05)
Group 4 vs. Group 5(p<0.05)
**Group 0 & 3 & 4 vs. Group 5(p<0.05) ***Group 0 vs. Group 3 & 5(p<0.05)

Table 6. HRCT findings of study subjects according to time of normalization in PEFR after initi-
ation of treatment

Group 0(n=28) Group 3(n=4) Group 4(n=14) Group 5(n=14)

Air trapping(%)* 24.6+2.2 29.1+3.9 35.8+2.2 37.0+2.0
Mucus impaction( % )** 19.8+10.9 8.6+1.1 17.1+2.1 13.5+3.7
Bronchial dilatation( % )***  12.0+13.8 20.6 £10.3 18.8+6.6 20.1+4.1
Bronchial dilatation 3/2/3 1/1/2 7/5/2 3/7/4

(Gr. 0/1/2)(n)
Wall thickness

Segment(n) 5 2 11 10
Subsegment(n) 7 4 14 13
Emphysema(n) 0 1 2 2
Group 0 : mild Asthma Group 3 ! early normal
Group 4 : late normal Group 5 : non normal

*mean+ S.E, Group 0 vs Group 3, 4, 5(p<0.05) Group 3 vs Group 4, 5(p<0.05) Group 4 vs
Group 5(p<0.05)
**mean+S.E, Group 3 vs Group 0 & 4 & 5(p<0.05) ***mean+S.E
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