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49351204 : MAJOR : CLINICAL PHARMACY 
KEY WORDS  :  PHARMACEUTICAL CARE / ASTHMA / CLINICAL OUTCOME / HEALTH 

RELATED QUALITY OF LIFE / MiniAQLQ  
 PANUWAT  SANGPHUM : OUTCOMES OF PHARMACEUTICAL CARE PRIOR TO 
PHYSICIAN VISIT IN ASTHMA CLINIC AT PRANUNGKLAO HOSPITAL. THESIS ADVISORS : 
ASSOC. PROF. NALINEE  POOLSUP, Ph.D., NUNTHALUXNA  STHAPORNNANON ,Ph.D.  
145 pp. 

 This study aimed to evaluate the effects of pharmaceutical care prior to physician 
visit on clinical outcome; lung function, level of asthma control, emergency room visit (ER 
visit) and hospitalization, and health-related quality of life (HRQoL) in asthmatic outpatients 
who were treated at asthma clinic, Pranungklao Hospital. Medication compliance and 
knowledge about asthma and its medication were also assessed.

A total of 70 patients were randomly allocated into pharmaceutical care group or 
control group. Patients in the intervention group received pharmaceutical care at their first and 
second visits to the hospital at 2 months interval. Patients in the control group did not receive 
pharmaceutical care. Both groups received regular treatment and pharmaceutical dispensing 
according to the hospital process. Outcomes were evaluated 2 months after the second visit. 
Statistical analysis was based on intention-to-treat analysis. There were 35 patients in each 
group. Seven patients in the pharmaceutical care group and 5 patients in the control group 
did not complete the study. The results showed that the clinical outcomes of the patients in 
the pharmaceutical care group improved significantly better than patients in the control group; 

peak expiratory flow rate (PEFR) (323.4 67.9 L/min VS 282.7 97.3 L/min, p=0.046) and 

percent predicted PEFR (81.5 20.2 % VS 71.9 16.4 %, p=0.034). However, there was no 

significant difference between the two groups in the proportions of patients in each level of 
asthma control although there were more patients in the pharmaceutical care group who 
became “controlled” than in the control group. ER visit and hospitalization also did not differ 
between the two groups. The HRQoL as measured by MiniAQLQ, total scores was 

significantly better in the pharmaceutical care group than in the control group (5.6 1.0 VS 

5.1 0.9 points, p=0.048). At the end of the study, medication noncompliance of the patients in 

the pharmaceutical care group became less than that in the control group (mode (range); 0 
(0-1) VS 1 (0-4) problems, p<0.001) Patients in the pharmaceutical care group were able to 
use the inhaler devices correctly more than control group (91.7% VS 4.1%, p<0.001) and had 
higher scores on knowledge about asthma and its medication than did the control group 

(10.7 1.9 VS 7.5 2.1 points, p<0.001).

Pharmaceutical care prior to physician visit in asthma clinic at Pranungklao 
Hospital improved clinical outcome and HRQoL, lessened patient’s medication 
noncompliance, improved the correct used of the inhaler devices and also improved patient’s 
knowledge about asthma and its medication.
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 >20,000 7 (20.0) 4 (11.4) 

 ( ) (mean SD) 63.8 11.1 61.3 12.0

 ( ) (mean SD) 160.0 7.3 156.0 6.2
*

;  ( ) 5 (14.3) 3 (8.6) 

;  ( ) 12 (34.3) 12 (34.3) 

;  ( ) 8 (22.9) 7 (20.0) 

;  ( ) 13 (37.1) 16 (45.7) 

 ( ) (mean SD) 16.2  11.1 18.1 12.1

 ;  ( )   

 Inhaled corticosteroid 35 (100.0) 35 (100.0) 

 Inhaled short acting 2 agonist 24 (68.6) 23 (65.7) 

 Other controller  27 (77.1) 31 (88.6) 

;  ( )

 ( ) 28 (80.0) 31 (88.6) 

( ) 12 (34.3) 10 (28.6) 

 (

)

7 (20.0) 7 (20.0) 

 ( ) 4 (11.4) 1 (2.9) 

 (

)

1 (2.9) 2 (5.7) 

*
 p = 0.028 
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 37.1  45.7 

32

34
 Mehuys st al 

54

 2 

(controller)  (reliever) 

 GINA 2006, EPR – 3 

9, 10, 12
 budesonide dry 

powder inhaler (Giona  easyhaler)  budesonide + formoterol dry powder inhaler 

(Symbicort  turbuhaler)  fluticasone + salmeterol dry power inhaler (Seretide  accuhaler) 

 68.6  65.7 

 short acting 2 agonist 

 77.1  88.6 

 xanthine derivative (theophylline), 2 agonist 

(procaterol), antihistamine (loratadine, cetirizine, desloratadine), leukotriene modifier 

(monteleukast)  corticosteroid (triamcinolone, mometasone, fluticasone) 

 1.2 

 (p = 0.006)  8  

 (  PEFR 

)
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 8 

 (n = 35)  (n = 35) 

 (mean SD)

PEFR ( / ) 297.7 64.7 296.6 74.9

 PEFR 75.0 19.2 76.6 17.4

 ;   ( )

Controlled 21 (60.0) 24 (68.6) 

Partly controlled 12 (34.3) 10 (28.6) 

Uncontrolled 2 (5.7) 1 (2.9) 

 (mean SD)

5.2 0.8 5.2 0.9

5.3 0.9 5.4 1.1

5.9 1.0 5.9 1.0

4.8 1.2 4.7 1.4

4.5 1.0 4.3 1.0

   

 (mean  SD) 0.8 0.9 1.3 1.1

 ;   ( ) 19 (54.3) 25 (71.4) 

 ( ) 45 (77.6) 57 (95.0)
*

(mean  SD) 7.6 2.0 7.8 1.7

(mean  SD) 4.7 1.1 4.8 1.0

(mean SD) 2.9 1.2 3.1 1.3

*
 p = 0.006 
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 2 

 2.1 

   

 Dejsomritrutai et al 
64

 PEFR  PEFR 

 PEFR 

 PEFR 

 297.7 64.7 /  323.4 67.9 /

 296.6 74.9 /  282.7 97.3

/  PEFR  PEFR 

 9 

 9 

 (n=35)  (n=35) 

PEFR; /  (mean(SD)   

297.7 64.7 296.6 74.9

323.4 67.9 282.7 97.3
*

 PEFR  (mean(SD)  

75.0 19.2 76.6 17.4

81.5 20.2 71.9 16.4
**

*
 p = 0.046, 

**
 p = 0.034 

   

19, 26 32

28

21, 34, 54, 69, 70
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 2.2 

   

 GINA 2006  3  controlled 

( ) partly controlled ( )  uncontrolled (

)
9

 EPR 3  2007
10

 2551
12

controlled  partly controlled  80.0  20.0 

 uncontrolled  60.0 

 controlled  37.1  2.9 

 partly controlled  uncontrolled  10 

 10 

 (n=35);  ( )  (n=35);  ( )

 controlled 
partly

controlled
uncontrolled controlled 

partly

controlled
uncontrolled

 21 (60.0) 12 (34.3) 2 (5.7) 24 (68.6) 10 (28.6) 1 (2.9) 

 28 (80.0) 7 (20.0) 0 (0.0) 21 (60.0) 13 (37.1) 1 (2.9) 

    GINA 

2006  EPR 3  2007 

 3  controlled ( ) partly controlled ( )

 uncontrolled ( )
9, 10, 51

 GINA 

2006
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9
 EPR-3 

10

. . 2552
12

 (controlled) 

52

 (controlled) 

28.7  36.6  (uncontrolled) 

 18.2  12.2 

 2.3 

   

 5 

14.3  3  1  1  2 

 1  3 

 1  1  2 

 1 

 11

 11 

 (n=35)  (n=35) 

 ( ) 5 (14.3) 2 (5.7) 

 9 2 

 ( ) 1 (2.9) 0 (0.0) 

 1 0 
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18, 54

 Weinberger et al
28

 Weinberger et al 

19

   

 3  1 

 4  58  64 

   

 2 
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 3 

(MiniAQLQ)

 4 

 12  

-  ( )

 12 

(n=35) (n=35) (n=35) (n=35)

 (mean SD) 5.2 0.8 5.2 0.9 5.6 1.0 5.1 0.9
*

 (mean SD) 5.3 0.9 5.4 1.1 5.5 1.0 5.2 1.0

 (mean SD) 5.9 1.0 5.9 1.0 6.1 1.1 5.8 1.0

 (mean SD) 4.8 1.2 4.7 1.4 5.5 1.2 4.8 1.4
**

 (mean SD) 4.5 1.0 4.3 1.0 5.1 1.3 4.4 1.1
***

*
 p = 0.048, 

**
 p = 0.030, 

***
 p = 0.017 

 5.2 0.8  5.2 0.9
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 Chen et al
71

 (5.3 1.2 )

Strandbygaard et al 
72

(median = 5.53 )

 (5.6 1.0  5.1 0.9 , p = 

0.048) 
18

 Mehuys et al 
54

 (5.5 1.2  4.8 1.4 , p = 0.030)  (5.1 1.3

 4.4 1.1 , p = 0.017) 

18
 McLean et al

73
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 2 

   3.1 

 1 

 2 

 3  2 

   3.2 

 alpha 

 alpha 

 (0.618  0.827 ,  3) 

 alpha 

 4

 2 

 
 
 
 

 
 
 
 

 
 



52

  4.1 

   

 35 

 27  44 

 13  

 24  43 

 (13  24  24  43 

)

 2  1  theophylline 

 2  1 

 (6  24  15  43 

)

 (5  24 

 4  43 )

2  1 

 3  1 

 (p<0.001)  13

   

 17.9 

 70.0 

 14 
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 13 

(n=35) (n=35) (n=28) (n=30)

;

Mode (range) 

27

0 (0-3) 

44

1 (0-4) 

5

0 (0-1) 

37

1 (0-4)* 

 3 1 0 1 

 2 1 0 1 

1 0 0 0 

 24 43 5 36 

 5 4 0 6 

13 24 4 17 

6 15 1 13 

 0 0 0 0 

*
 p < 0.001 

 14 

(n=35) (n=35) (n=28) (n=30)

;   (

)

16 (45.7) 10 (28.6) 23 (82.1) 9 (30.0)
*

;   ( ) 19 (54.3) 25 (71.4) 5 (17.9) 21 (70.0) 

 1 13 (37.1) 14 (40.0) 5 (17.9) 11 (36.7) 

 2 4 (11.4) 4 (11.4) 0 (0.0) 5 (16.7) 

 3 2 (5.7) 6 (17.1) 0 (0.0) 4 (13.3) 

 4 0 (0.0) 1 (2.9) 0 (0.0) 1 (3.3) 

*
 p < 0.001
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 19.2 – 97.9 
32, 74, 75 29, 31, 

32, 52, 75

 54.3  71.4 

  4.2 

    23  35 

2 agonist  (Ventolin  evohaler  Berodual  metered dose inhaler; 

MDI)

 easyhaler  turbuhaler  accuhaler 

9

2 agonist 

2 agonist 

   

 77.6 

 95.0 
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 53.9 – 96.8 
76, 77

 8.3 

 95.9  15 

 15 

MDI n 23 23 22 21 

 ( ) 15 (65.2) 23 (100.0)
*
 4 (18.2) 21 (100.0)

***

DPI  n 35 37 26 28 

 ( ) 30 (85.7) 34 (91.9) 0 (0.0) 26 (92.9)
***

 Turbuhaler n 9 10 4 5 

 ( ) 6 (66.7) 9 (90.0) 0 (0.0) 4 (80.0)

 Accuhaler n 4 2 2 1 

 ( ) 3 (75.0) 2 (100.0) 0 (0.0) 1 (100.0) 

 Easyhaler n 22 25 20 22 

 ( ) 21 (95.5) 23 (92.0) 0 (0.0) 21 (95.5)
***

 n 58 60 48 49 

 ( ) 45 (77.6) 57 (95.0)
**

 4 (8.3) 47 (95.9)
***

*
 p = 0.004, 

**
 p = 0.006, 

***
 p < 0.001,  p = 0.048 

   

 MDI 

 DPI 

 MDI  46.3 - 91.7  DPI 

 49.0 - 100 
18, 26, 30, 32, 58, 76, 78, 79

 4-94  turbuhaler 

 8-57  accuhaler  55  easyhaler 
26, 32, 76, 79-82
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 DPI  MDI 

 18.2  MDI 

    MDI 2 agonist 

 (Ventolin  evohaler  Berodual  MDI)  (reliever) 

 DPI  3  (controller) 

 MDI 

 DPI (controller) 

 (controller)  (DPI) 

 (controller) 

 MDI 

   

 (  16) 

 5  6  1 , 3 

 4  2 

 6 

 4 

 1 

 1  5 

 6 

    17 – 20 

 21 
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 16 

;

 ( )

;

 ( )

;

 ( )

;

 ( )

1  13 (28.9) 9 (15.8) 4 (100.0) 6 (12.8) 

2  8 (17.8) 18 (31.6) 0 (0.0) 18 (38.3) 

3  12 (26.7) 10 (17.5) 0 (0.0) 16 (34.0) 

4  12 (26.7) 10 (17.5) 0 (0.0) 6 (12.8) 

5  0 (0.0) 8 (14.0) 0 (0.0) 1 (2.1) 

6  0 (0.0) 2 (3.5) 0 (0.0) 0 (0.0) 

 45 (100.0) 57 (100.0) 4 (100.0) 47 (100.0) 

 17  MDI 

(n=23);

( )

(n=23) ; 

( )

(n=22) ; 

( )

(n=21) ; 

( )

1.  2 (8.7) 1 (4.3) 0 (0.0) 0 (0.0) 

2.  5 (21.7) 12 (52.2) 0 (0.0) 10 (47.6) 

3.  1-2 0 (0.0) 1 (4.3) 0 (0.0) 1 (4.8) 

4.  1 8 (34.8) 14 (60.9) 1 (4.5) 13 (61.9) 

5. 9 (39.1) 15 (65.2) 3 (13.6) 17 (81.0) 

6.  1 9 (39.1) 14 (60.9) 0 (0.0) 10 (47.6) 

7. 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

8.  0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 
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 18  turbuhaler 

(n=9);

( )

(n=10);

( )

(n=4);

( )

(n=5);

( )

1. 1 (11.1) 1 (10.0) 0 (0.0) 0 (0.0) 

2. 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

3.  3 (33.3) 3 (30.0) 0 (0.0) 1 (20.0) 

4.  Turbuhaler 2 (22.2) 2 (20.0) 0 (0.0) 0 (0.0) 

5.  Turbuhaler 5 (55.6) 8 (80.0) 0 (0.0) 4 (80.0) 

6. 0 (0.0) 1 (10.0) 0 (0.0) 0 (0.0) 

7. 1 (11.1) 1 (10.0) 0 (0.0) 0 (0.0) 

8.  (

 20 )

5 (55.6) 8 (80.0) 0 (0.0) 4 (80.0) 
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 19  accuhaler 

(n=4);

( )

(n=2);

( )

(n=2);

( )

(n=1);

( )

1. 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

2. 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

3.   2 (50.00) 0 (0.0) 0 (0.0) 0 (0.0) 

4. 1 (25.00) 1 (50.0) 0 (0.0) 0 (0.0) 

5. 0 (0.0) 2 (100.0) 0 (0.0) 1 (100.0) 

6. 2 (50.00) 1 (50.0) 0 (0.0) 1 (100.0) 

7. 0 (0.0) 1 (50.0) 0 (0.0) 0 (0.0) 

8.  (  0) 2 (50.00) 0 (0.0) 0 (0.0) 0 (0.0) 
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 20  easyhaler 

(n=22);

( )

(n=25);

( )

(n=20);

( )

(n=22);

( )

1.   0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

2.  7 (31.8) 5 (20.0) 0 (0.0) 0 (0.0) 

3.  3 (13.6) 8 (32.0) 0 (0.0) 0 (0.0) 

4.  10 (45.5) 16 (64.0) 0 (0.0) 18 (81.8) 

5. 6 (27.3) 13 (52.0) 0 (0.0) 13 (59.1) 

6. 13 (59.1) 16 (64.0) 0 (0.0) 16 (72.7) 

7. 5 (22.7) 5 (20.0) 0 (0.0) 0 (0.0) 

8.  (  0) 12 (54.5) 18 (72.0) 0 (0.0) 10 (45.5) 
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 21 

 1  2  3 

MDI 5. 6.  1 4.  1 

Turbuhaler 5.  Turbuhaler 

8.  (

 20 )

3.  4. 

Turbuhaler

Accuhaler 6. 3.

4.

5.

8.

(  0) 

7.

Easyhaler 8. 

(  0) 

6. 4.
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 MDI  easyhaler 

   

 MDI, turbuhaler  accuhaler 
20, 26, 32, 

76, 77, 80 18, 26, 32, 34, 80
 accuhaler 

26, 32, 80

   

 MDI 

 turbuhaler 

 easyhaler 

1
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 5 

 22 

 12 

 6  (  1 – 6  6 )

 6  (  7 – 12  6 )

 (

)

 2.9 1.2  3.1 1.3

 4.7 1.1  4.8 1.0

18, 20, 27, 32, 34

 22 

(n=35) (n=35) (n=35) (n=35)

 (mean SD) 4.7 1.1 4.8 1.0 5.7 0.8 4.6 1.1
*

 (mean SD) 2.9 1.2 3.1 1.3 5.1 1.3 2.9 1.3
*

 (mean SD) 7.6 2.0 7.8 1.7 10.7 1.9 7.5 2.1
*

*
 p<0.001 
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 10.7 1.9

 7.6 2.0

5.7 0.8  4.6 1.1

 5.1 1.3

 2.9 1.3

 MDI  Turbuhaler  MDI, Turbuhaler, 

Accuhaler  easyhaler  

 2 
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 5 

 randomized controlled trial 

 2552  2552

 70 

 35  2 

 2 

 2  2 

 7  5  intention-to-treat analysis 

 1 

    

(p=0.028) 

 short acting 2 agonist 

65
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 (p = 0.006) 

 2 

   2.1 

    

 PEFR 

297.7 64.7 /  323.4 67.9 /

 296.6 74.9 /  282.7 97.3 /  (p = 0.046)  PEFR 

 (p = 0.034) 

   2.2 

    

 controlled  partly controlled  80.0  20.0 

 uncontrolled 

 60.0  controlled  37.1 

2.9  partly controlled  uncontrolled 

   2.3 

    

 5  14.3  3 

 1  1  2  1  3 

 1  1 

 2  1 
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 3 

    

 (p = 0.030, 0.017  0.048 )

 4

   4.1 

     27 

 44  0.8 0.9

 1.3 1.1

 24  43 

 3  1 

 0.2 0.4

1.2 1.1  (p < 0.001)

   4.2 

    

 (p = 0.004)  77.6 

 95.0 

 8.3 

 95.9 

 (p < 0.001) 

 5 

    

 (  2.9 1.2

 4.7 1.1 ,  3.1 1.3  4.8 1.0 )
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 (p 

< 0.001) 

  1.  2 

  2.  4 

 3–12 

  3. 

 GINA 2006  PEFR 

  4.  PEFR 

 Dejsomritrutai et al 
64

 3,954 

 10-92 

 r
2

 0.443 
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 0.290 

 r
2

  5. 

 (prednisolone burst) 

2 agonist 

  6. 

  7. 

  8. 

 Kuder-Richardson 20 (KR-20)  0.469 

  9. 

  10. 

29  12 

 28  30 
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  11. 

 ( )

  1. 

  2. 

 (bronchial provocation test) 

 PD20 (provocative dose that decreases the FEV1 by 20%;  histamine 

methacholine  FEV1  20%) 

  3. 

 15 

(AQLQ(S))  32 
20
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  4. 

 2 

  5. 

 MDI 

 accuhaler 

 turbuhaler 

  6. 

  7.  3 

 ( )

 2 
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  8. 

  9. 
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 1 

1.  1.  2. 

2. ……………..

3.  1.  2.  3. 

4.  1.  2.  3. 

 4.  5. / /

 6.      7.  ………………………………………. 

5.  1.  2.  3. 

 4.  5.  6.  7.  …… 

6.  1.  2.  3. 

 4.  5.  …………….…. 

7.  ( )

 1. < 5,000  2. 5,000 – 10,000  3. 10,001 – 20,000  4. >20,000 

8.  1.  2. …………… …………………..

9.  1. 

 2. …………. ………… …………

 3. ……….. …………

10.  1. 

 2. ………………….. ………………..

11.  1.  2. …………….. …………

12.  1 .

 1. 

 2. ……………………………. ………………………

 2 

13.  1.  2.  3.  4. 

 5. …………….  6. ………………..  7.  …………. 

…………………………………………ID………………………HN…………………..

 – ……………………………………………………. ……… ….... .

………………………………………………………………………………………….

………………………………………. ………………………………
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14.  1.  2. 

15. …………….. …………… ……………..

16.  1. 

 2. ………….  3. …………………

 3 

17.  ( )

 1.  2. 

18.

 1.  2. ……………….  3. ………………………….

 4. ………………………………….  5. ………………………..

19.

1.     

2.     

3.     

4.     

5.     

20.  1 

1.    

2.    

3.    

4.    

5.    

 (reliever) 

 1.  (allergic rhinitis)  2.  3.  4.  …….. 

… (  1 )

 1.  2.  3.  4.  5. ……...

 
 
 
 

 
 
 
 

 
 



85

21. ……….

 1. MDI  2. Terbuhaler  3. Accuhaler   4. Easy haler  5. Nasal spray  6. Tablet 

 Dose/day 

1. Inhaled corticosteroids     

2. Inhaled short acting 2 agonist     

3. Inhaled long acting 2 agonist     

4. Inhaled long acting 2 agonist+corticosteroids     

5. Oral corticosteroids     

6. Oral methylxanthines     

7. Oral leukotriene modifiers     

8. Corticosteroids nasal spray     

9. Oral antihistamine     

10. Oral 2 agonist      
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ID……………….. ………. ……………

 HN……………………. …………………………………….…

1.  4

 0. 

 1. 

 2. 

 3. 

 4. 

2.  4 

 0.

 1.   1-2 

 2.   3-6 

 3.

 4.  1 

3.  4  (

)

 0.

 1.   1-2 

 2.   1 

 3.   2-3 

 4.   4 

4.  4 

 0.

 1.   1 

 2.   2-3 

 3.   1-2 

  4.   3 
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5.  4 

 0. 

 1. 

 2. 

 3. 

 4. 

6.  1 …………..

PEFR………….……L/min = ……….….%predicted

FEV1……………….L = ……….…%predicted 

FEV1 …………….L = ……………..%predicted 

 1. Controlled 

 2. Partly controlled 

 3. Uncontrolled 
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Metered Dose Inhaler  1  2  3 

1.     

2.     

3.  1-2     

4.  1     

5.

6.  1     

7.     

8.     

Turbuhaler  1  2  3 

1.     

2.

3.     

4.  Turbuhaler 

5.  Turbuhaler 

6.     

7.     

8.  (  20 )    
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Accuhaler  1  2  3 

1.

2.

3.      

4.     

5.

6.

7.     

8.  (  0)    

Easyhaler  1  2  3 

1.      

2.     

3.     

4.     

5.     

6.

7.     

8.  (  0)    
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- ………………………………………HN……………………..ID………………………..

……………. …………………………………

:  [  ] 

1.     

2.     

3.    

4.    

5.      

6.     

7.  ( )    

8.  ( )      

9.  ( )

( )  ( )

   

10.  2      

11.  ( )    

12.  ( )  2    

 1-2 

/ /
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(Naranjo’s ADR probability scale) 

1.  +1 0 0 

2.  +2 -1 0 

3. +1 0 0 

4. +2 -1 0 

5.  -1 +2 0 

6.  -1 +1 0 

7. +1 0 0 

8. +1 0 0 

9. +1 0 0 

10.

( , LAB) 

+1 0 0 

1.  (definite)  9 

2.  (probable)  5 – 8

3.  (possible)  1 – 4

4.  (unlikely)  1 
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 (wheeze) 

 3 

 1.  (airway inflammation) 

 2.  (reversible airway obstruction) 

 3.  (airway hyper-responsiveness) 

 1. 

 2. 

 3. 

 4. 

 5. 

 6.  chronic  irreversible airway obstruction 

 7. 

 1. 

 2. 

 3. 

 4. 

 2 

 1.  (long tern control medication, controllers) 
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1.1 Inhaled corticosteroids 

1.2 Inhaled long acting beta2 agonist 

1.3 Methylxanthine sustained release 

1.4 Leukotriene modifiers 

 Inhaled corticosteroids 

 2.  (quick relief medication, reliever) 

2.1 Short acting beta2 agonist 

2.2 Anticholinergic drugs 

 1. 

 2. 

 OPD card 

 3. 

 OPD card 

 4. 

 5. 

 (rational use of drug) 

 (actual drug therapy problem) 
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 5 

 1. 

   1.1 

   1.2 

   1.3 

   1.4 
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 23 

 (

)

 (

)

 (  2 /

)

> 2 /  3 

/

/

 (  2 /

)

> 2 /

 (PEFR 

FEV1)

 <  80 

 ( )

 1 / ) 1

1.  4

0.

1.

2.

3.

4.

2.  4 

0.

1.   1-2 

2.   3-6 

3.

4.  1 
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3.  4  (

)

0.

1.   1-2 

2.   1 

3.   2-3 

4.   4 

4.  4 

0.

1.   1 

2.   2-3 

3.   1-2 

4.   3 

5.  4 

0.

1.

2.

3.

4.

6.  1 …………..

PEFR………….……L/min = ……….….%predicted

FEV1……………….L = ……….…%predicted 

FEV1 …………….L = 

……………..%predicted

 1. Controlled 

 2. Partly controlled 

 3. Uncontrolled 
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 6  GINA 2006 

 GINA 2006 

 7 
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  1.  (intermittent asthma)  

 1  2 

 PFR  FEV1  

 80  20 

  2.  (mild persistent asthma)  

 1  1 

 2 

 PEFR  FEV1 

 80  20-30 

  3.  (moderate persistent asthma)  

 1 

 B2 agonist  

 PEFR  FEV1 

60-80  30 

  4.  (severe persistent asthma)

 PEFR  FEV1  60 

 30

 Strand et al 

(1998)  10 

 1.  (Need for additional drug therapy)

   1.1  inhale corticosteroid 

bronchodilator
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   1.2  controller  long acting beta2 agonist 

   1.3 

 2.  (Improper drug selection)

 dry powder inhaler 

 inhaler 

 inhale corticosteroid  antileukotriene 

 theophylline 

 3.  (Improper dosage regimen)

inhale corticosteroid 

 4.  (Non compliance)

 5.  (Failure to received drug)

 (medication error) 

   5.1  (prescribing error) 

   5.2  (dispensing error) 

   5.3 

6.  (adverse drug reaction)

 naranjo’s algorithm
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 7.  (drug interaction)

 Theophylline  Clarithromycin 

 8.  (unnecessary drug therapy)

 prednisolone 

 9.  (duplicated medication or repeated medication)

   9.1  inhale long acting beta2 agonist plus corticosteroid 

 inhale corticosteroid 

   9.2 

 10.  (miscellaneous)

 medication error 

 (unclear order) 

 (intervention to physician)

 1. 

 2. 

 3. 

 4.  (dosage regimen) 

 5. 

 6. 

 7. 
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 8. 

 1. 

 2. 

 (controller) 

 (reliever) 

   2.1  (controller) /

 inhaled corticosteroids 

   2.2  (reliever)  

 beta2 agonist 

     

 3. 

 (placebo)

 4. 

 inhale 

corticosteroids

 5. 
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 6. 

 24 

metered dose 

inhaler (MDI) 

meter dose 

inhaler (MDI) 

2 agonist Ventolin

evohaler

Salbutamol 100 g 200 

doses

Berodual

MDI

Ipratropium 0.02 mg + 

fenoterol 0.05 mg 200 

doses

dry powder 

inhaler (DPI) 

Turbuhaler

budesonide

formoterol 

2 agonist 

Symbicort

turbuhaler

Budesonide 160 g + 

formoterol 4.5 g 60 

doses

 Accuhaler 

fluticasone

salmeterol

2 agonist 

Seretide

accuhaler 

Fluticasone 250 g + 

Salmeterol 50 g 60 

doses

 Easyhaler  budesonide Giona

easyhaler

Budesonide 200 g 200 

doses

1.

2.

3.

4.
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 8  MDI 

 9  turbuhaler 
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 10  accuhaler 

 11  easyhaler 

 
 
 
 

 
 
 
 

 
 



117

 
 
 
 

 
 
 
 

 
 



118

 12 

 
 
 
 

 
 
 
 

 
 



119

 
 
 
 

 
 
 
 

 
 



120

 
 
 
 

 
 
 
 

 
 



121

 
 
 
 

 
 
 
 

 
 



122

 
 
 
 

 
 
 
 

 
 



123

 
 
 
 

 
 
 
 

 
 



124

 
 
 
 

 
 
 
 

 
 



125

peak flow meter 

 13 peak flow meter (Mini-Wright ) 
 
 
 

 
 
 
 

 
 



126

 
 
 
 

 
 
 
 

 
 



127

( )

 (bronchial hyper-reactivity) 

 “

”

 4  3 

 2  1  3 
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 08-9602-7183 

 02-528-4567 
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 ( )

 (bronchial hyper-reactivity) 

 “

”

 4 

 2  4 
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 08-9602-7183 

 02-528-4567 
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 1. ……………………………………………….

 2. 

 3. 

 4. 

………………………………….. …………. ………………… . ………………

( )

………………………………….. …………. ………………… . ………………

( )

………………………………….. …………. ………………… . ………………

( )

………………………………….. …………. ………………… . ………………

( )
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 25 

 (mean SD)

(n=35)

(n=35)

(n=35)

(n=35)

1. 5.1 0.9 5.0 1.5 5.0 1.4 5.0 1.4

2. 4.3 1.1 4.2 1.3 4.9 1.3 4.2 1.4

3. 5.3 1.1 5.1 1.5 5.6 1.2 4.8 1.5

4. 4.7 1.6 5.3 1.3 5.3 1.5 5.1 1.2

5. 4.3 1.9 4.1 1.8 5.4 1.6 4.3 1.9

6. 5.6 1.2 5.6 1.3 5.7 1.2 5.4 1.5

7. 4.2 1.4 4.3 1.2 4.9 1.5 4.1 1.3

8. 5.5 1.4 5.6 1.5 5.7 1.6 5.2 1.7

9. 4.9 1.5 4.9 1.5 5.5 1.7 5.1 1.8

10. 5.5 1.1 5.5 1.3 5.6 1.2 5.4 1.2

11. 4.9 1.4 4.5 1.3 5.5 1.7 4.9 1.3

12.  (

)

5.4 1.3 5.2 1.2 5.7 1.3 5.3 1.2

13.  (

)

5.9 1.3 5.9 1.3 6.1 1.3 5.7 1.4

14.  (

)

6.3 1.0 6.4 1.1 6.4 1.2 6.2 1.1

15.  ( ) 6.1 1.0 6.2 1.2 6.4 1.0 5.9 1.2
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 26 

; ( )

 (n=35)  (n=35) 

 18 (51.4) 23 (65.7)
*

 14 (40.0) 6 (17.1) 

 4 (11.4) 6 (17.1) 

 2 (5.7) 4 (11.4) 

 0 (0.0) 4 (11.4) 

 3 (8.6) 6 (17.1) 

 3 (8.6) 1 (2.9) 

 2 (5.7) 2 (5.7) 

 1 (2.9) 0 (0.0) 

 20 (57.1) 21 (60.0) 

 11 (31.4) 6 (17.1) 

 4 (11.4) 7 (20.0) 

 2 (5.7) 2 (5.7) 

 0 (0.0) 2 (5.7) 

 4 (11.4) 8 (22.9) 

 4 (11.4) 0 (0.0) 

 1 (2.9) 1 (2.9) 

 3 (8.6) 3 (8.6) 
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 26 ( )

( )

 (n=35)  (n=35) 

 20 (57.1) 22 (62.9) 

 10 (28.6) 6 (17.1) 

 2 (5.7) 6 (17.1) 

 4 (11.4) 2 (5.7) 

 0 (0.0) 2 (5.7) 

 5 (14.3) 7 (20.0) 

 2 (5.7) 2 (5.7) 

 3 (8.6) 3 (8.6) 

 2 (5.7) 0 (0.0) 

 15 (42.9) 23 (65.7)
**

 18 (51.4) 7 (20.0) 

 4 (11.4) 8 (22.9) 

 1 (2.9) 5 (14.3) 

 2 (5.7) 5 (14.3) 

 2 (5.7) 5 (14.3) 

 4 (11.4) 1 (2.9) 

 1 (2.9) 0 (0.0) 

 0 (0.0) 1 (2.9) 
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 26 ( )

( )

 (n=35)  (n=35) 

 12 (34.3) 18 (51.4) 

 19 (54.3) 10 (28.6) 

 6 (17.1) 10 (28.6) 

 3 (8.6) 2 (5.7) 

 1 (2.9) 7 (20.0) 

 4 (11.4) 7 (20.0) 

 5 (14.3) 1 (2.9) 

 1 (2.9) 2 (5.7) 

 1 (2.9) 1 (2.9) 

*
 p = 0.033, 

**
 p = 0.006 

 -0.5  0.5 

 0.5 

 -0.5 

 1.0 

 -1.0 

 1.5 

 -1.5 
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 27  ( - )

(n=35) (n=35)

 (mean SD) 5.3 0.9 5.5 1.0 5.4 1.1 5.2 1.0

 (mean SD) 5.9 1.0 6.1 1.1 5.9 1.0 5.8 1.0

 (mean SD) 4.8 1.2 5.5 1.2
*
 4.7 1.4 4.8 1.4

 (mean SD) 4.5 1.0 5.1 1.3
**

 4.3 1.0 4.4 1.1

 (mean SD) 5.2 0.8 5.6 1.0
***

 5.2 0.9 5.1 0.9

*
p<0.001,

**
p=0.002,

***
p=0.007
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 28 

 ( )

(n=35)

(n=35)

(n=35)

(n=35)

1.

 ( )

24 (68.6) 27 (77.1) 32 (91.4) 28 (80.0) 

2.

( )

23 (65.7) 21 (60.0) 32 (91.4) 14 (40.0) 

3.

 ( )

35 (100.0) 34 (97.1) 35 (100.0) 33 (94.3) 

4.

 ( )

29 (82.9) 30 (85.7) 34 (97.1) 31 (88.6) 

5.

 ( )

22 (62.9) 20 (57.1) 31 (88.6) 22 (62.9) 

6.

( )

32 (91.4) 35 (100.0) 34 (97.1) 33 (94.3) 

7.  ( )

 ( )

8 (22.9) 8 (22.9) 26 (74.3) 7 (20.0) 

8.  ( )

 ( )

8 (22.9) 10 (28.6) 29 (82.9) 8 (22.9) 

9.  ( )

 ( )

 ( )  ( )

17 (48.6) 16 (45.7) 28 (80.0) 19 (54.3) 

10.

 2  ( )

22 (62.9) 21 (60.0) 31 (88.6) 20 (57.1) 

11.  (

)  ( )

32 (91.4) 34 (97.1) 34 (97.1) 32 (91.4) 

 
 
 
 

 
 
 
 

 
 



144

 28 ( )

 ( )

(n=35)

(n=35)

(n=35)

(n=35)

12.  ( )

 2 

 ( )

13 (37.1) 18 (51.4) 30 (85.7) 17 (48.6) 

 29 

Kuder-Richardson 20 (KR-20) 
 alpha 

 20 0.469 

 70 0.467 

 58 0.787 
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