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2021 3 2022 2
20

(Pharmaceutical Care Network Europe- Drug Related Problems, 
PCNE-DRPs) 354 106 (29.9%) 142

72.8±13.3 56.8% 17.6 ± 9.4
66.2% 38.5% 29.1% 60.7%
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(drug related problems, DRPs)

[1]
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[5]
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5.35% [9]  
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unit) 3.3 DRPs(
1 1~25) ICU

DRPs
[10] 67.7%

[11]
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[12]

[1]  

[1,2,13]

[2,14]
[2]

[14]
[15]

[11]

1 2  

2024 1 22    2024 4 19  

57 E-mail: a0925047008@gmail.com 



Drug-Related Problems in the ICU  

416  Formosan J Med 2024 Vol.28 No.4 

[16] 82.7~86.2%
[2,4]  

[2, 
4,10,12-14,17-19]

[12,17-18]
[19] [17]

39.1~81.7%

17.9~41.0% 
[2,14,17] 16.1% 
[2]  

[11]
71~ 97.3% [6,10,14,17] ICU

[6,14]

[20]

 

[21]
PCNE-

DRPs

 

2021
3 2022 2

20

3-4

 

(
glucose-6-phosphate dehydrogenase deficiency)

(therapeutic drug monitoring, TDM)

 

2 PCNE-DRPs v 9.1 (Europe, 2022)
PCNE

DRP
PCNE-DRPs

( ) (
)

( )
( )
( )  

WHO
(ATC) [23]

ICU
 

ICU
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2021 3 2022 2
354 2,920

106 142
48.6 /

1.34±0.62 1 3
72.8±13.3

56.8% (CCr)
47.7% CCr < 30 mL/min 86%

35.0%
24.9% ICU 8.3±7.1

17.6 ± 9.4 ( )  

66.2%
33.1% 1

0.7%
38.5%

21.6% 11.5%
(TDM)

31.1% 3
17.6% 8.8%

6.8%
12.8%

97.2% 280
50.7%

33.6% 15.7%

 
55.3%

19.2%
10.6% 13.8%

1
73.2% 23.9%

71.8%
14.2% 14.1%

( )  

7 122
(antiinfectives for systemic use) 64.8%

(blood and blood forming organs) 
12.3% (respiratory system) 9.0%

(alimentary tract and metabolism) 
8.2% (cardiovascular system) 2.5%

(nervous system) 2.5%
(systemic hormonal preparations) 0.8%

(antiinfectives for systemic use)
(antibacterial drugs) 93.7%  

(n=354) 
 (n=354) DRP(n=106) NON-DRP(n=248) 
(mean±SD) 72.8±13.3 73.8±13.7 72.4±13.1 

(%)    
 56.8 25.9 74.1 
 43.2 35.3 64.7 

( )(%)    
< 30 mL/min 47.7 37.9 62.1 
30-59 mL/min 27.4 26.8 73.2 

60 mL/min 24.9 18.2 81.8 
ICU (mean±SD) 8.3±7.1 9.4±7.4 7.8±6.9 

(mean±SD) 17.6±9.4 19.7±8.9 16.8±9.5 
(%)    

 85.9 28.9 71.1 
 14.1 36.0 64.0 
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DRP DRP  

 
   

 
(N) 

 
(%) 

  
(N) 

 
(%) 

      
P1  47 33.1   23 27.7  

P1.1  - -  - - 
P1.2  34 23.9   17 20.5  
P1.3  13 9.2   6 7.2  

P2  94 66.2   59 71.1  
P2.1  94 66.2  59 71.1  

P3  1 0.7 
 

1 1.4  
P3.1  - -  - - 
P3.2 ( ) 1 0.7  1 1.4  

Total 142 100  83 100 
      

C1  26 17.6 
 

16 18.0  
C1.1  10 6.8  9 10.1 
C1.2  - -  - - 
C1.3  2 1.4   1 1.1  
C1.4  

1 0.7   - -       
C1.5  

13 8.8  6 6.7        
C1.6 /  - -  - - 

C2  19 12.8 
 

1 1.1  
C2.1 /  19 12.8  1 1.1 

C3  57 38.5  53 59.6  
C3.1  4 2.7  

 
4 4.5  

C3.2  17 11.5  
 

15 16.9  
C3.3  4 2.7   4 4.5  
C3.4  32 21.6   30 33.7  
C3.5  - -  - - 

C4  - -  - - 
    C4.1  - -  - - 
    C4.2  - -  - - 
C5  - -  - - 
    C5.1  - -  - - 
    C5.2  - -  - - 
    C5.3  - -  - - 
    C5.4  - -  - - 
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DRP DRP  

 
 

 
 

 
(N) 

 
(%) 

  
(N) 

 
(%) 

C6  - -  - - 
    C6.1  - -  - - 
    C6.2  - -  - - 
    C6.3  - -  - - 
    C6.4  - -  - - 
    C6.5  - -  - - 
    C6.6  - -  - - 
C7  - -  - - 
    C7.1  - -  - - 
    C7.2  - -  - - 
    C7.3  - -  - - 
    C7.4  - -  - - 
    C7.5  - -  - - 
    C7.6  - -  - - 
    C7.7  - -  - - 
    C7.8 /  - - - - - 
    C7.9 /  - -  - - 
    C7.10 - -  - - 
C8  - -  - - 

C8.1  - -  - - 
C9  46 31.1  19 21.3  

C9.1 TDM  43 29.1   17 19.1  
C9.2  3 2.0   2 2.2  
C9.3  - -  - - 

Total 148 100  89 100 
      

I1  142 50.7   83 50.9  
I1.1  3 1.1   3 1.8  
I1.2  1 0.4   - - 
I1.3  138 49.3   80 49.1  

I2  - -  - - 
I3  94 33.6   61 37.4  

I3.1 … 18 6.4   3 1.8  
I3.2 … 52 18.6   47 28.8 
I3.3 … 1 0.4   - - 
I3.4 … - -  - - 
I3.5  10 3.6   5 3.1 
I3.6  13 4.6   6 3.7 

I4  44 15.7   19 11.7  
I4.1  44 15.7   19 11.7  
I4.2  - -  - - 

Total 280 100  163 100 
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(cephalosporins)
(aminoglycoside antibacterials)

(quinolone 
antibacterials) - (beta lactam 
antibiotics) (blood 
and blood forming organs) 93.3% 

(antithrombotic agents)
(alimentary tract and metabolism)

70% ( )  

58.5%

71.1% 27.7%
59.6%

50.6%

(28.8%)
78.3% 74.7% ( )  

29.9%

DRP DRP  

 
   

 
(N) 

 
(%) 

  
(N) 

 
(%) 

      
A1 ) 104 73.2   65 78.3  

A1.1  97 68.3   62 74.7  
A1.2  4 2.8   1 1.2  
A1.3  3 2.1   2 2.4  
A1.4  - -  - - 

A2  34 23.9   15 18.1  
A2.1  - -  - - 
A2.2  - -  - - 
A2.3  24 16.9   13 15.7  
A2.4  10 7.0   2 2.4  

A 3 ( ) 4 2.8   3 3.6  
A3.1  
A3.2  

- 
4 

- 
2.8 

 - 
3 

- 
3.6  

Total 142 100  83 100 
DRP       
O0  20  14.1   9  10.8  

O0.1  20  14.1   9  10.8  
O1  99  69.7   62  74.7  

O1.1  99  69.7   62  74.7  
O2  3  2.1   2  2.4  

O2.1  3  2.1   2  2.4  
O3  20  14.2   10  12.0  

O3.1  - -  - - 
O3.2  10  7.1   6  7.2  
O3.3  - - - - - 
O3.4  10  7.1   4  4.8  

Total 142 100  83 100 
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1.34±0.62
1~1.9

[1-2,4,11,18] 3.3 /

[10] 1000  (48.6 /1000
) Klopotowska [6] 62.5~190.5

/1000

(n=122) 
 /  (n) (%) 

(antiinfectives for systemic use) 79  64.8  
antibacterial drugs 74  60.7  
       beta lactam antibiotics, penicillins 7  5.7  
       other beta-lactam antibacterials 37  30.3  
       sulfonamides and trimethoprim 1  0.8  
       aminoglycoside antibacterials 1  0.8  
       quinolone antibacterials 11  9.0  
       other antibacterial drugs 17  13.9  
antimycotic drugs 

        _antimycotics for systemic use 
1  0.8  

antimycobacterials 
        _drugs for treatment of tuberculosis 

1  0.8  

antiviral drugs 
        _direct acting antiviral drugs 

3  2.5  

(alimentary tract and metabolism) 10  8.2  
drugs for constipation 1  0.8  
antidiarrheals, intestinal anti-inflammatory/anti-infective agents 
    -intestinal adsorbents 

2  1.6  

mineral supplements_potassium 7  5.7  
(blood and blood forming organs) 15  12.3  

antithrombotic agents 14  11.5  
antihemorrhagic drugs_antifibrinolytics 1  0.8  

(cardiovascular system) 3  2.5  
cardiac therapy_ class 1 and 3 antiarrhythmic drugs 1  0.8  
calcium channel blockers_ 

    _selective calcium channel blockers with mainly vascular effects 
1  0.8  

agents acting on the renin-angiotensin system 
    _ angiotensin ii antagonists, combinations 

1  0.8  

(systemic hormonal preparations, 
excluding reproductive hormones and insulins) 

1  0.8  

pituitary and hypothalamic hormones and analogues 
    _ posterior pituitary lobe hormones 

1  0.8   

(nervous system) 3 2.5 
antiepileptic drugs 1  0.8  
antiparkinson drugs 

       _dopaminergic agents 
1  0.8  

psycholeptics drugs  
       _antipsychotic drugs 

1  0.8  

(respiratory system) 11  9.0  
cough and cold drugs 

     _expectorants, excluding combinations with cough  
   suppressants 

11  100.0  
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[8]  

[6,24]

60.7% ICU 22%~46.3%
 [9,10] ICU

59.7%  
42.1% 

[14] 71.1%

50.6%

[14]  

cephalosporins [15]

(antithrombotic agents)
(alimentary tract and metabolism)

(cardiovascular system)
(nervous system) [6,9-10,14]

 
Hua [9]

(66.2% vs 43.9%)

[1,2]
Garin [13]

Hailu [2] Li [14]
 

97.2%
Tefera [4] 86.2%

[2,4,10,12-14,17-19]
Hisham [17] ICU

71% [6,10]
73.2%

94.8~97.3%[14,17]  

78.3%
66.1%

 

69.7%
Hailu [2] Tefera [4]

66~67% Garin [13] Sell
[3] 74~85%

 

(computerized 
physician order entry system, CPOE)

(computerized clinical decision support 
system, CCDSS)

[25]

 

80%[26] COPE
CCDSS 85%

12% [27]

CCr
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TDM
 

 

29.9% 
(106/354)

73.2% 71.8%
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Drug-Related Problems in the Intensive Care Units 
 

Hsiu-Ling Kuo1, Wen-Der Lin2 
 
Abstract: Based on the importance of medication safety, this study analyzes the distribution of drug-related 
problems in the intensive care units of a teaching hospital in southern Taiwan, aiming to provide reference for 
healthcare professionals and reduce the occurrence of medication errors. This study was a cross-sectional 
retrospective medical record review study. Patients over the age of 20 who were admitted to the ICU from March 
of 2021 to February of 2022. Descriptive statistics were used to present the distribution of drug-related problems. 
The clinical pharmacists identified 142 drug-related problems in 29.9% of 354 study population. The mean age of 
the participants was 72.8 ±13.3 years with male (56.8%) predominance and they took an average of 17.6 ± 9.4 
medications. The principal problem was drug safety (66.2%). Regarding the cause of DRPs, the most frequently 
domains was dosing problems (38.5%), followed by therapeutic drug monitoring (29.1%). 60.7% of the drugs 
involved were antibiotics. For the clinical pharmacist interventions, the prescriber acceptance rate was 73.2% and 
71.8% of the problems were solved. Overall, through the assessment and management of medication-related risks, 
the effectiveness and safety of medication treatment can be improved, thereby promoting the health of patients. 
Keyword: drug-related problems, pharmacist, pharmaceutical care, ICU 
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