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Table 1 Patient characteristics

Numbers of patients
Gender (Male/Female)
Mean age (year)
Severity of COPD N (%)

Stage 1

Stage 2

Stage 3

Stage 4

Unknown
Duration of COPD (years)

<lyr

=1-3<yr

=3-5<yr

=5-7<yr

=7-10<yr

10=yr

175
156/19
71.3+10.3
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58 (33.1
40 (229

2 (126

15 (8.6)
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Present smoker : ex-smoker : never smoker : unknown
20 (11.4%) : 141 (80.6%) : 11 (6.3) : 3 (1.7%)

Co-morbid conditions (%)
None
Hypertension
Allergic rhinitis
Ischemic heart disease
Diabetes mellitus
Hypercholesterolemia
Hyperuricemia

49.1
137
8.0
6.3
5.1
51
51

Others each of them <5.0 (%)
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Use rate of medicine by

The most used I:I The 2" most used The 39 most used

severity
— . . long acting . Sustained ., |Short acting
(%) C:g;ﬁr:;f)n ICS anti::c;\og:ter inhaled Le;l;zti:::\e release Bz-aiZEISt inhaled Other unclear

glcag ‘ (,-agonist theophyline P B,-agonist
Stage1(n=40) - 30.0 1 275 7.5 40.0 32,5~ 2.5 2.5 -
Stage2 (n=58) 29.3 39.7 -36.2 17.2 29.3 13.8 3.4 - —
Stage3 (n=40) 15.0 60.0 375 20.0 40.0 27.5 15.0 2.5 -
Stage4 (n=22) 36.4 [40.9 27.3 18.2 68.2 31.8 9.1 - —

Fig. 1

The rates of medicine use according to COPD severity. Medications used by the patients with

COPD at the time of the measurement of inspiratory flow were administered according to COPD se-
verity. The drugs used most frequently were anticholinergics (42.5%), sustained-release theophyllines
(40.0%) and Pz-agonist patches (32.5%) in stage 1; anticholinergics (70.7%), inhaled corticosteroids (ICSs)
(39.7%), and inhaled long-acting Pe-agonists (36.2%) in stage 2; anticholinergics (85.0%), ICSs (60.0%) and
inhaled long-acting Bz-agonists (37.5%) in stage 3; and anticholinergics (81.8%), sustained-release theoph-

yllines (68.2%) and ICSs (40.9%) at stage 4.

MRME L, AF—=Y 2Tk [Hay »#]707%, [
AAFT T A FHI (ICS) 139.7%, [F e B2 il i
& A% (long-acting p2-agonist ; LABA) 136.2%, A7 —
V3T Hay »3#]850%. [1CS]600%, LABA]
375%, AT —T4 Tk [ia ) vl »818%, [T
F 7 4 ) UAEEA]] 682%, [ICS] 409% DIETH -
7z. COPD % Bl o> SE W i 358 ) A W St 3 & ARGt L 72 2%
ZIIED SN o7z,

e &

WS sndEx 1 H & 2 M EOEMD ) H RO T 2 iR
ML, RO S5HEDFI1E 9751 + 29.6L/min TdH
D, 30L/min D\ F OREFIZ KD 1.1% 24%) Tho
72 (Fig.2). 1B L 2 M EHOWKRFEZ KT 5 &,
F¥ A1 B £91.3+20.0L/min (2 & L T2 H
95.9+298L/min & 2 H CHEICE» o 7. TR
WHEDOGAD 7T 7% AT, SARMIZTREIZER2
B H O F ARG DS & D B NEIZ A L Tn b 2 et
5% (Fig. 3).

PER - SRR TR AT HE % T 5 & BT 999+
29.1L/min, &PETIX 779L +26.7L/min & B THEIC
I HAR TR ROV S m o 72, F 724 T
(& 55 & Al T 127.0£24.1L/min 1% L T 75 & LA LT
1t 82.6L +28.3L/min & B % 513 &R AU AU <
e Bl TH -7z (Fig. 4)

COPD » /B & HIEE T A M ki L2 2 &
%, FEBEEC X o TGIREICBIAIE R S e o 7z
— T EIEEN TIZEREED stage BH 35T L, AT
WAL B EMADR SNz (Fig 5). F72WAHE &

Bitkfe DR TIX, WA HEE FEVIO XA B MHE %
R, FEVL0 2%Rw 13 SR b K% - 7= (Fig. 6).

BMI T A% &5 &, BMI VK & Wi BT
BIIAEICEL o7z (Fig. 7).

£ o 175 10> COPD OMET T, WA HAS 30.0L/
min LT THo7zDiX 2B DA T, 1Hid stage 4 D 86
MET, HE 14lem, 1AE 36Kg TH 0, 2 B H iZ stage
3D EDELMT, ¥ K 152cm, AE 43Kg & COPD
DEIEEDFHVIMALBEESATH 7.

£ =

LM O COPD O R TIZ, YR IR Y1247
IHEPET L e Sh, FoYpikodLayvci s Stk
BHETHY, ZOBRGRIBEIVADIRIBD LN TW
%Y. SROMETTIE, BICHRERE - 7LV X -3
EMRETLZHAEND 5 ik OBAETH %25, COPD
DEWIZB W T stage 1~4 bz oy VHEEOWA
MEE—BPERE L O S, COPDICBIFBHEM L
RREXEEMREOZDFEHIN T b0 L EbN
L. oL, #ia) YEBEACKRCHEAEICBWTIZR
FodsbeEZAHT, BURTOIPRISREDIEREZ L
TWwbdnstBbhsb, 7272 COPD BB O IEYy ik 5 5l
IR & MR L 722322 3580 o L o 7.

DPT 2B TSR A ERIR RN R B % 5 2 5 %5,
TR TEANIRA T34 A DR & W AT 5 BB DWW AL
BB INSL. WMAT/NA ZADOFEHIZ L ) IR
BV, W URABHICE > THWKRBEIE D LY. K
HTHHTESLDPITIEA V¥ —NVAE AT —, T4



482 HIF 2k 49 (7), 2011

peak inspiratory
flow (n=175) Average PIF=
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Fig. 2 Graphic distributions of peak inspiratory flow rates (PIFs) in COPD patients. The highest rate
was chosen from the rates measured in the first and the second trials. The mean PIF of all patients
was 97.5%29.6 L/min. Two patients (1.1%) showed a PIF of 30 L/min or less.
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Fig. 3 Graphic representation of comparison of PIFs in the first and second trials. The mean PIF in the
second trial (95.9=+29.8 L/min) was significantly higher than that in the first trial (91.3=20.0 L/min).
The distribution in the graph shows that PIFs in the second trial were generally higher than those in

the first trial.
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Fig. 4 Comparison of PIF by age and sex. The older patients had a lower PIF (82.6 £28.3 L/min in the
patients aged> 75 years vs. 127.0£24.1 L/min in the patients aged <55 years). The mean PIF of men
(99.9+29.1 L/min) was significantly higher than that of women (77.9 £26.7 L/min).
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Fig. 5 Comparison of PIF by duration and severity of COPD. The duration of COPD was unrelated to
PIF. However, patients with more severe COPD had a lower PIF.
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Comparing inspiratory flow rates at different Correlation between FEV1 and inspiratory
FEV1 values flow rate (n=103
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Fig. 6 Correlation between FEV and inspiratory flow rate. Inspiratory flow rates are represented ac-
cording to FEVi level. The patients with a higher FEV; level showed a higher inspiratory flow rate.
FEV levels showed a significant correlation with inspiratory flow rates.
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Fig. 7 Correlation of PIF with body mass index (BMI). Inspiratory flow rates are represented according
to BMI. The patients with a greater BMI had a higher inspiratory flow rate. BMI levels showed a sig-
nificant correlation with inspiratory flow rates.
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Abstract
Examination of the inspiratory flow rates of COPD patients in Japanese medical facilities

Mitsuhide Ohmichi”, Hiroyuki Ohbayashi”, Kazuhiko Oki®,
Soichiro Hozawa” and Akihiko Miyatake®
YOhmichi Clinic of Internal and Respiratory Disease
?Department of Internal Medicine, JA Tohno-Kousei Hospital
®Oki Clinic
"Hiroshima Allergy and Respiratory Clinic
YMiyatake Asthma Clinic

Chronic obstructive pulmonary disease (COPD) is treated primarily with inhalation therapy. However, as
many COPD patients are elderly, whether or not patients inhale dry powder at an adequate inspiratory flow rate
requires investigation. We therefore conducted a multicenter investigation of the effects of height, body weight,
age, disease severity, and other factors on inspiratory flow rate in COPD patients. Methods : We measured inspira-
tory flow rates and forced expiratory volume in the first second (FEV)) with the In-Check Dial® (Clement Clarke)
fitted with a discus adapter in 175 COPD patients of 40 years old and over (mean age 71.3, men 89.1%, women
10.9%). Results : A total of 98.9% of the patients had an inspiratory flow rate exceeding 30L/minute. Two patients
had a rate of 30L/minute or less. The mean inspiratory flow rate was 98 = 30L/minute overall, 104 + 27L/minute in
mild COPD, 109 = 28L/minute in moderate COPD, 91 = 26L/minute in severe COPD, 71 + 24L/minute in very se-
vere COPD, and 83 + 28L/minute in patients 75 years and older. Inspiratory flow rates significantly correlated
with body mass index and FEV,. Conclusion : Most elderly patients with COPD maintained a sufficient inspiratory
flow rate when inhaling dry powder.



