
373 
 

Original Article 
 

ก����ก���	�
ก������
�
ก���������������������� 
ก�������ก�����
����
������� ��!"����#�ก��� 

������ ������������1, ������ !��� !"#$%����1, �&'�$  ก �)*�&+*�2, ก����� ./#.0��3, �����  ����!&ก#$3, 1��� %/23�*3, 
�*&#ก�) 4�56/��3, �&ก#�7��%1�7 ��$! 4, �/9�����  �ก*����5 

 

��	���
� 

�����: ก �;'<� ;*=* #%$>920�"ก�<��3�?*���@ %$>%A ;@<3ก�#� ก �920�B���5��4�) กก �;'<� CD5
*A 9��"0ก �3ก�#.DD&�1�%$>920#$Cก0."<�E��%$>2$ก �%A � *=��9�6ก��0�� )B�2$4� 2�A 4&�%$>)5�<����&6=* #� ;@<
2$4� 23@2 5�2;*."<�E��C�0D5� � ก ��BกF *$G2$�&��/��5��4�3�H>��BกF �"�C66CD5=* #=��ก ���&6=* #
� %$>9203@2 5�2 3�H>�*A C*�% �ก ���&6=* #� 9�;'<;*."<�E��9�6ก��0�� "&'(�����&�ก��"&)��:
%A ก ��BกF C66��#� 29�=< �@*<  (prospective study) ;*."<�E��9�6ก��0��%$>�<��2$ก ���&6=* #� � 2
ก �%A � *=��9�%$>3=< �&6ก ��&กF ;*@�."<�E��� �/�ก��2 R���� 6 D������%1���5��4� �5@�0 �3#H�*
���@ 42 S �/D 42 �.�. 2559 � �� *.D�"�C66CD5=* #=��ก ���&6=* #� %$>9203@2 5�2#<�������3'��
����*  �*ก��"&)��:) ก."<�E��)A *�* 1,235 � � %$>9#<�&6ก �4&#ก����6�0 2$."<�E��! �59�6ก��0��
)A *�* 180 � � (14.6%)ZB>�2$."<�E��%$>9#<�&6ก ���&6=* #� %$>9203@2 5�2 21 � � (11.7%);*)A *�*."<�E��
180 � �2$)A *�*� �ก �� %$>�<��2$ก ���&6=* #� ��2%&G���G* 232 � �ก � 2$� �ก �� %$>9#<�&6ก ���&6
=* #� 3@2 5�2 211 � �ก � (90.9%) CD59203@2 5�2 21 � �ก � (9.1%) ) กก �3�*�C*5C�%��3�H>�
��&6=* #�  21 � �ก � �6�0 C�%����2�&6=<�C*5*A ;*ก ���&6=* #�  14 � �ก � (66.7%) ��#�
�*ก��"&)��: ก ��BกF *$GC�#�;@<3@[*�0 2$."<�E���B� 11.7% %$>9#<�&6� %$>2$=* #9203@2 5�2 R#��0�*;@�0
3�?*� ;*กD/02�< *)/D'$� (antibiotics) CD5กD/02� R�4@D�#3DH�#CD5@&�;) (cardiovascular drugs)#&�*&G*
ก ��&+* C*�% �ก ���&6=* #� )B�� )3�?*��5R�'*�%$>*A 9��"0ก ���&6��/�C*�% �ก ���&6=* #� ;@<
3@2 5�2ก&6�! �5ก �%A � *=��9�;*."<�E��C�0D5� � 3�H>�*A 9�;'<6*@�."<�E���0�9� 
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Abstract 
Introduction:Drug dosing errors are common in renally impaired patients. Appropriate 

dosage adjustment is important to ensure patient safety and to avoid adverse drug effects or poor 
outcomes. The objective of the present study was to assess the pattern and number of the 
inappropriate dosage adjustment in hospitalized patients with renal impairment to improve future 
renal dosage adjustment guidance. Methods:The prospective study was conducted in patients with 
renal impairment from August to October 2016 at Internal Medicine wards of the Sunprasittiprasong 
Hospital. Inappropriate dosage adjustment was reported by using descriptive statistics. 
Results:1,235 patients were evaluated. The study found 180 patients (14.6%) had renal impairment. 
21out of 180 patients (11.7%) with renal impairment received inappropriate dosage regimens. The 
study also found that 232 medications required dosage adjustment. 211 (90.9%) medications were 
renally adjusted appropriately while 21 (9.1%) were inappropriately adjusted. Of the 21 pharmacist 
recommendations, physicians accepted a total of 14 (66.7%). Conclusion: The study identified a 
number of renal impaired subjects who received inappropriate dosage regimens. The two most 
common drug classes that were not renally adjusted appropriately are antibiotics and cardiovascular 
drugs. Therefore, this renal dosage guidance may be useful to improve future renal dosage 
guidance to be used in other medical units. 
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 R�49�3�?*! �5%$>2$ก ��"�3�$�ก �%A � *
=��9� ZB>�ก �%A � *=��9�%$>.�#�ก��2&ก�"ก60�'$GR#�
�&�� ก �ก��� (glomerular filtration rate; GFR)%$>
D#D� R#�ก �2$�! �5ก �%A � *=��9�%$>6ก��0��
�0�2ก&6ก �;'<� @D �'*�# %A ;@<3��>24� 23�$>��;*
ก �3ก�#� ก �920�B���5��4�) กก �;'<� 9#< 3*H>��) ก
ก �2$! �5=��ก �%A � *=��9�%$>6ก��0���0�.D�0�
3!�&')D*� ����=��� @D �'*�# 3'0* ก �#"#ZB2=��
� , ก �ก�5) �� ,ก �32� 6�D��2 CD5ก �กA )&#
��ก3�?*�<* (Dipiro JT et al.,2014) 
 ) ก=<�2"D=���2 42R�49�C@0���53%�9%� 
(Thai seek project)9#<2$ก ��BกF �B�4� 2'/ก=��
R�49�3�HG��&�;*��5' ก�9%� ;*�~ �.�.2552 ;*
��5' ก��&���0 � 3,459 � � �6�0 2$."<�E��R�49�
� �3�HG��&�)A *�*%&G���G* 17.5% (Thanakitjaru, 
2015) CD5) กก ��A ��)36HG���<*R#�3!�&'ก�
4D�*�ก%$>�a�6&��� *6*@�."<�E�� ;*R���� 6 D
������%1���5��4�ZB>�3�?*R���� 6 D�5#&6����!"2� 
=* # 1,188 3�$�� ;*�~ 2558 �6�0 2$."<�E��%$>3=< 
�&6ก ��&กF ;*@�."<�E��� �/�ก��2��52 � 360 
� ��0��&* ZB>�;*)A *�**$G2$."<%$>2$ก �%A � *=��9�
6ก��0���B���52 � 50% =��."<�E��%&G�@2##&�*&G*
3!�&'ก�CD56/4D ก�% �ก �C�%��)B�2$4� 2
)A 3�?*�<����5@*&ก�B�ก �;@<ก ��&กF ."<�E��;*กD/02
#&�กD0 � 
 ก �;'<� ;*=* #%$>9203@2 5�23�?*���@ 
%$>�A 4&�;*."<�E��R�49� ZB>�� )%A ;@<3ก�#� ก �920
�B���5��4�) กก �;'<� CD5� )*A 9��"0ก �3ก�#.D
D&�1�%$>920#$Cก0�&�."<�E��) กก ��BกF =�� Hassan Y 
CD54�5 ZB>��BกF 3ก$>��ก&6�&�� ก ���&6=* #� %$>
9203@2 5�2;*."<�E��R�49�3�HG��&�CD53�H>���532�*
.DD&�1�) กก ���&6=* #� R#�3!�&'ก� ;*
R���� 6 D%&>�9� ��53%�2 3D3Z$��6�0 ;*กD/02%$>
920 9#< �& 6=< �C*5*A  ;*ก ���&6=* #� ( pre-
intervention) 2$;6�&>�� %$>2$ก ���&6=* #� ��0 �

9203@2 5�2 53% �0�*กD/02%$>9#<�&6=<�C*5*A ;*ก �
��&6=* #� (intervention)2$;6�&>�� %$>2$ก ���&6
=* #� ��0 �9203@2 5�2 27.5% *�ก) ก*$G�&�
�6�0 ก �6��ก ���&6=* #� Cก0."<�E��%$>2$ก �
%A � *=��9�6ก��0��R#�3!�&'ก�� 2 ��3��>2
�&#�0�*ก �;'<� ;*=* #%$>�"ก�<��CD5D#ก �3ก�#
���@ ) กก �;'<� 9#<(Hassan et al., 2009)ZB>�
3�?*9�;*% �3#$��ก&*ก&6ก ��BกF =�� Falconnier AD 
CD54�5ZB>�%A ก ��BกF 3ก$>��ก&6.D=��ก �;@<
=<�3�*�C*5;*ก ���&6=* #� =��3!�&'ก� ;*
R���� 6 D2@ ��%� D&� ��53%�����3Z���CD*#� 
ZB>��6�0 ;*กD/02%$>9#<�&6=<�C*5*A 2$� %$>�"ก��&6
=* #� 2ก �%A � *=��9� 81% ;*=�5%$>กD/02
4�64/22$� %$>�"ก��&6=* #� 2ก �%A � *=��9� 
31% (Falconnier AD,et al., 2001) 
 *�ก) ก*$G2$ก ��BกF =�� Chutinara W
CD54�5 ZB>��BกF 3ก$>��ก&6ก ���#� 2CD5��&6
=* #� �a�'$�*5;*."<�E��%$>2$ก �%A � *=��9�
6ก��0��;*R���� 6 D�"*�� �6�0  ก �#A 3*�*� *
=��3!�&'ก�� 2 ��'0����&6=* #� �a�'$�*5;*
."<�E��%$>2$ก �%A � *=��9�6ก��0��;@<2$4� 2
3@2 5�29#< %&G��&�'0��D#40 ;'<)0 �;*ก ��&กF 
(Chutinara W,et al., 2012) 
 ) ก=<�2"D#&�กD0 �)B�2$4� 2�A 4&���0 ���>�
%$>)5�<����&6=* #� ;@<2$4� 23@2 5�2;*."<�E��
R�49�C�0D5� �CD5*�ก) ก*$G�&��6�0 �&�9202$
ก ��BกF %$>3ก$>��=<��ก&6ก ��&+* C*�% �;*ก �
��&6=* #� �A @�&6."<�E��9�6ก��0��%$>�BกF ;*� 
%/กกD/02%$>�<��9#<�&6ก ���&6=* #� � 2�! �5ก �
%A � *=��9�;*��53%�9%� #&�*&G*)B�3�?*%$>2 =��
ก ��BกF R4��ก �*A �0��ก ���&6=* #� ;@<
3@2 5�2ก&6�5#&6ก �%A � *=��9� 6*@�."<�E��
� �/�-ก��2 R���� 6 D������%1���5��4� 3�H>�;@<
3ก�#��5��%1�.D;*ก ��&กF �"��/#CD53ก�#� ก �920
�B���5��4�) กก �;'<� *<��%$>�/# 
 ก ��BกF *$G2$�&��/��5��4�3�H>��BกF �"�C66
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CD5=* #ก ���&6=* #� %$>9203@2 5�2 3�H>�*A C*�
% �ก ���&6=* #� 9�;'<;*."<�E��9�6ก��0�� 
 
"&'(�����&�ก��"&)�� 

%A  ก ��BกF C66��#� 29�=<  �@*<   
(prospective study);*."<�E��9�6ก��0��%$>�<��2$ก �
��&6=* #� � 2ก �%A � *=��9�%$>3=< �&6ก ��&กF 
;*@�."<�E��� �/�ก��2R���� 6 D������%1���5��4�
�5@�0 �3#H�*���@ 42-�/D 42 �.�. 2559 R#�2$
=&G*��*;*ก �#A 3*�*ก ���)&�#&�*$G 

�&+* C*�% �ก ���&6=* #� 3�H>�;'<
3�?*34�H>��2H�;*ก ���532�*4� 23@2 5�2=��=* #
� ก&6�! �5ก �%A � *=��9�R#���6��23ก$>��ก&6
ก ���&6=* #� ;*."<�E��%$>2$! �59�6ก��0�� R#�
�< ����) ก The Drug Information Handbook CD5 
Drug Prescribing in Renal Failure (Lexi Comp, 
2016; Aronoff GR et al.,2007) ZB>�C*�% �ก ���&6
=* #� )52$=<�2"Dก ���&6=* #� %$>2$;'<;*@�
."<�E��� �/�ก��2 � 26&�'$� =��R���� 6 D C60�
�  2 � 5 #& 6ก  � %A  �  * = � � 9�  4H �  creatinine 
clearance (CrCl) CD5 glomerular filtration rate 
(GFR) ZB>�)&#3�$��=<�2"D� � 2กD/02R�4 #&�*$G Gastro-
intestinal system, cardiovascular system, respiratory 
system, central nervous system, infections, 
endocrine system, obstetrics, gynaecologyCD5 
urinary tract disorders, malignant disease CD5 
immunosuppression, Nutrition CD5 blood, musculoskeletal 
CD5 joint diseases, vaccineCD5anaesthesia R#�
C*�% �ก ���&6=* #� ;*."<�E��! �59�6ก��0��
2$� �D53�$�#9#<Cก0 'H>��  (Drug), =* #� �ก�� 
(Usual dose), =* #� %$>�<����&6��) �� � 2
�5#&6 CrCl  (Dosage adjustment based on CrCl) 
CD5=* #� %$>�<����&6��) �� � 2�5#&6 GFR  
(Dosage adjustment based on GFR) %&G�*$GC*�% �
*$G9#<�&6ก �Cก<9=CD53@[*'�6) กC�%��."<3'$>��' �
3�� 5% �9� 3!�&'ก�4D�*�ก 3!�&'ก�� ��*3%� 
� ) ���3!�&'ก�% �4D�*�ก � ) ���3!�&'� �����&�42

CD5�����  
3ก[6��6��2=<�2"DR#�4&#3DH�ก."<�E��� �/

�&G�C�0 18 �~=BG*9�%$>2$! �59�� �3�HG��&� CrCl<50 
ml/min ZB>�4A *��R#��2ก � CockcroftSGault @�H� 
."<�E��%$>2$! �59�6ก��0��'*�#3�$�6�D&*� 2
3�H>�*9= AKIN (Acute Kidney Injury Network) 
classification CD59#<�&6� %$>�<��2$ก ���&6=* #� 
� 2�! �5ก �%A � *=��9�3=< ก ��BกF �A @�&6
."<�E��%$>��"0;*! �5��ก��ZB>�2$4� 2)A 3�?*�<��9#<�&6
� ;*=* #�ก��� 2#/D���*�)=��C�%��3)< =��9=<, 
."<�E��%$>9#<�&6� %$>2$4� 2)A 3�?*%$>�<��9#<�&6;*=* #
%$> 9#< �& 6ก ���&6� 2.D=���5#& 6� ;*3DH �# 
(Therapeutic drug monitoring, TDM) R#�@*0�� 
TDM =���E �3!�&'ก��2,."<�E��%$>3�?*R�4กD< 23*HG� 
(muscular dystrophy, polymyositis CD5 rhabdomyolysis), 
."<�E��%$>กA D&��&G�4��!�CD5."<�E���5�5�/#%< �/ก �#"CD
C66��54&6��54�� (palliative care) )5�"ก4&#��ก
) กก ��BกF ZB>�) กก �4A *��=* #�&���0 �3�H>�
��52 �40 � � 2� 3���� ;*กD/02��5' ก�3#$��
กA @*#;@<2$ก �3ก[6=<�2"D."<�E��%&G���G* 303 4* 

."<%A ก ��BกF %&G�24* )5C�กก&*��532�*
C66C.*ก ��&กF %$>�<��2$ก ���&6=* #� R#�
��) �� � 2C*�% �ก ���&6=* #� %$>."<�BกF 
�&+* =BG*CD53=$�*6&*%Bก�B�C�%�� 3�H>�C)<�C66
C.*ก ��&กF %$>�<��2$ก ���&6=* #� R#��56/�B�C66
C.*ก ��&กF %$>3@2 5�2ก&6�! �5ก �%A � *=��9�
3�H>�;@<C�%����) ��  CD53ก[6��6��2=<�2"D3�H>�
��532�*.Dก ���2�&6=��C�%��) กก �*A C*�% �ก �
��&6=* #� ;*."<�E��! �59�6ก��0��2 ;'<  CD5
��34� 5@�=<�2"D R#�C�#�.D=<�2"D;*�"�C66�����3'��
����*  9#<Cก0 �<��D5, 40 3�D$>�3D=4���,40 2&1�� *, 
�0�*36$>��36*2 ��� * CD5���&��5@�0 �4����9%D� 

�A @�&6#< *ก ���34� 5@�4� 2*0 3'H>��H�
=��=<�2"D � *��)&�*$G9#<%A ก ����)��64� 2�"ก�<�� 
R#�%A ก ��/02)A *�*."<%$>3=< �0�2ก ��BกF 4�#3�?*
�<��D5 5 3�H>����)��64� 2�"ก�<��;*ก ���532�*
4� 23@2 5�2=��C66C.*ก ��&กF %$>."<�E��9#<�&6
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�5@�0 �."<%A ก ��BกF ��)&�%&G� 2 4* (Cross check) 
� *��)&�'�G**$G9#<�&6ก ��*/2&��;@<#A 3*�*ก �

9#< R#�.0 *ก ���) �� ) ก4�5ก��2ก �)���1��2
ก �%A ��)&�;*2*/F��=��R���� 6 D������%1�
��5��4� �@&�3�ก� ��&6��� 044/2559 D��&*%$>8 
ก&*� �* 2559 
 
�*ก��"&)��   
���� *8̂_�`����
ก*#
���"��
�
 
 ) ก."<�E��)A *�* 1,235 � � %$>9#<�&6ก �
4&#ก����6�0 2$."<�E��! �59�6ก��0��)A *�* 180 
� � (14.6%) =<�2"D�HG*� *=��กD/02�&���0 � 180 
� � %$>;'<;*ก ��BกF 4�&G�*$G�6�0  กD/02�&���0 �
2$2&1�� *=��� �/4H� 62±19 �~ R#��6�0 �0�*;@�0

3�?*3��' � (60.5%) � ก ��A 4&�%$>�62 ก%$>�/# 
4H�R�4��#3'HG� (infection diseases), R�49� (kidney 
diseases) ,R � 4 @ D � # 3 DH � # C D 5 @& � ; ) 
(cardiovascular diseases) กD/02�&���0 �2$ serum 
creatinine(SCr) 3�D$>� 5.5±5.3 mg/dL, CrCl 3�D$>� 
18.0±12.1 mL/min CD5 eGFR 3�D$>�19.0±14.6 
mL/min/1.73 m2 R#�2$."<�E��%$>3�?* acute kidney 
injury 21 � � (11.7%), chronic kidney disease 
130 � � (72.2%) CD5920�56/�! �54� 26ก��0��
=��9� 29 � � (16.1%) ZB>�;*)A *�*."<�E��%$>3�?* 
chronic kidney disease 130 � � �0�*;@�03�?*
."<�E��%$>)&#��"0;*�5#&64� 2�/*C��=��R�4 stage 4 
CD5 stage 5 )A *�* � � 116 � �(� � �%$>1) 
 

  
����
�(a 1 =<�2"D�HG*� *=��กD/02�&���0 � 

���� *8̂_�`�� )���"� (%) 
�8�(���) 
   Male 
   Female 

 
109(60.5) 
71(39.5) 

���#(�c) 
Median±IQR 

 
62.0±19  

Serum Creatinine(mg/dL) 
Mean±SD 

 
5.5±5.3 

Creatinine Clearance (mL/min) 
Mean±SD 

 
18.0 ±12.1 

eGFR(mL/min/1.73m2) 
Mean±SD 

 
19.0 ±14.6 

,�"�	"���ก8�
�
��
��(���) 
   Acute kidney injury  
   Chronic kidney disease 
     stage 3A 
     stage 3B 
     stage 4 
     stage 5 
 920�56/! �54� 26ก��0��=��9�* 

 
21(11.7) 
130(72.2) 

4(3.1) 
10(7.7) 
38(29.2) 
78(60.0) 
29(16.1) 

 

* @2 ��B�."<�E��%$>2$�5#&6 CrCl<50 ml/minC�09202$ก ��56/4� 26ก��0��=��9��0 )&#3�?*acute kidney injury @�H�chronic kidney disease 
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�*ก�����i�"��
ก���������������-���
� ��!"����ก8�
�
 
1. )A *�*CD5'*�#=��� %$>�<��9#<�&6ก ���&6=* #�  

) ก."<�E��)A *�* 180 � � %$>9#<�&6ก �4&#
ก���4A �&>�ก �;'<� R#���) �� � 2�5#&6ก �
%A � *=��9�2$."< �E ��%$> 9#< �& 6� ;*=* #%$> 920
3@2 5�2%&G �@2# 21� � (11.7%)R#�2$)A *�*
� �ก �� %$>�<��2$ก ���&6=* #� ��2%&G���G* 232

� �ก � ZB>�;*)A *�*."<�E��%$>9#<�&6� %$>�<��2$ก ���&6
=* #� *&G*2$� �ก �� %$>9#<�&6ก ���&6=* #� 
3@2 5�2 211 � �ก � (90.9%) CD52$� �ก �� %$>
9209#<�&6ก ���&6=* #� ;@<3@2 5�2 21� �ก � 
(9.1%) ZB>��0�*;@�0�6�0 3�?*� กD/02�< *)/D'$�
(antibiotics), CD5� กD/02R�4@D�#3DH�#CD5@&�;) 
(cardiovascular drugs)(� � �%$>2) 

 
����
�(a 2 =<�2"DกD/02� %$>�<��9#<�&6ก ���&6=* #�  

-^a��� 
)���"�ก����a
�-� 

(	��_
) 

�(ก�������������(a��

�������  

(���ก��) (%) 
Antibiotics 176 18(10.2) 
Cardiovascular drugs 44 3(6.8) 
Antihyperuricemic drugs 12 0(0) 
Analgesics 10 0(0) 
Antihistamines 8 0(0) 
Diuretics 1 0(0) 
Antihyperglycemic drugs 1 0(0) 
Antimalarials 1 0(0) 
Antipsychotics 1 0(0) 

 

 
2..Dก ���2�&6) กC�%��;*ก �3�*�=<�C*5*A ;*ก �
��&6=* #�  
 �A @�&6."<�E��%$>9209#<�&6ก ���&6=* #� %$>
3@2 5�2� 2ก �%A � *=��9� ."<�BกF 9#<%A ก �3�*�
=<�C*5*A Cก0C�%��3�H>���) �� ;*ก ���&6=* #� 
� 2�5#&6ก �%A � *=��9�=��."<�E�� ) กก �3�*�
=<�C*5*A ;*� �ก �� %$>9209#<�&6ก ���&6=* #� ;@<
3@2 5�2 21� �ก � �6�0  �&�� ก ���2�&6=<�C*5*A 
;*ก ���&6=* #� =��C�%�� 4H� 14� �ก � (66.7%) 
 

�,&����i*���#��*ก��"&)�� 
) กก �4&#ก���."<�E��6*@�."<�E��� �/�ก��2 

R���� 6 D������%1���5��4� %&G�@2# 1,235 � � 
�6�0 2$."<�E��%$>2$  CrCl *<��ก�0  50 mL/min 
)A *�* 180� � (14.6%) ZB>�2$4� 2��#4D<��ก&6
ก ��BกF 3�H>��ก ���532�*�/6&��ก ���ก �;'<� %$>920
3@2 5�2=��� %$>=&6��ก% �9�;*."<�E��R�49�%$>
*�*R���� 6 D (Falconnier AD et al., 2001) C�0
��0  � 9�ก[� 2ก ��BกF *$G 4& # 3DH �ก."< �E �� 3=<  
ก ��BกF 9#<3�$�� 180 � � ZB>�920 3�?*9�� 2
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)A *�*=��กD/02�&���0 �%$>4��%A ก ��BกF CD5
ก ��BกF 4�&G�*$G�6�0 ;*."<�E��%$>2$ก �%A � *=��9�
6ก��0��2$."<�E��%$>9209#<�&6ก ���&6=* #� ;@<
3@2 5�2� 2ก �%A � *=��9�11.7% ZB> �920
��#4D<��ก&62 ก ��BกF %$>�BกF 3ก$>��ก&6ก �@ 
4� 2'/ก=��ก �;'<� %$>920�"ก=* #;*."<�E��%$>2$ก �
%A � *=��9�6ก��0��ZB>��6)A *�*."<�E��%$>9209#<
�&6ก ���&6=* #� ;@<3@2 5�2� 2ก �%A � *=��9� 
15.0%CD5 17.5%� 2DA #&6 (Joosten H et al., 
2013;Via-Sosa MA et al., 2013)%&G�*$G3*H>��) ก
=<�)A  ก&#;*#< *�5�53�D ;*ก � 3ก[6=<�2"D%$>
40�*=< ��&G* ��2�B�ก ��BกF *$G3�?*ก ��BกF C66 
prospective ZB>�)A *�*กD/02�&���0 �=��ก ��BกF %$>
)5�"ก4&#3DH�ก3=< ก ��BกF *&G*=BG*��"0ก&6)A *�*=��
."<�E��%$>3=< �&6ก ��&กF ;*@�."<�E��� �/�ก��2 

'*�#=��� %$>�<��9#<�&6ก ���&6=* #� 
;@<3@2 5�2� 2ก �%A � *=��9��0�*;@�0�6�0 
3�?*� กD/02�< *)/D'$� (antibiotics) CD5� กD/02R�4
@D�#3DH�#CD5@&�;) (cardiovascular drugs) ZB>�
��#4D<��ก&6ก ��BกF 3�H>��.D=��ก �;@<6��ก �
ก ���&6=* #� ;*."<�E��R�49�3�HG��&�  C�0) ก.D
ก ��BกF �6�0 � %$> 9209#<�&6ก ���&6=* #;@<
3@2 5�2 4H� antibiotics 3�?* 10.2%=��)A *�*
ก ��&>�;'<�  antibiotics %&G�@2# ZB>�920��#4D<��ก&6
ก ��BกF #&�กD0 �%$>�6�0 �  antibiotics %$>2$ก �
��&6=* #� 9203@2 5�2 27.0% ZB>�� )3�?*.D2 
) ก�5�53�D ;*ก �3ก[6=<�2"D=��ก ��BกF *$G
40�*=< ��&G* %A ;@<2$."<�E��%$> 3=< ก ��BกF *<�� 
��2�B�2$)A *�*� �ก ��  antibiotics %$>2$;'<;*
R���� 6 D2$4� 2@D ก@D �*<��ก�0  *�ก) ก*$G
;*ก ��BกF *$G9209#<��23� � �ก ��  vancomycin
3=< 2 ;*ก ��BกF  3*H>��) ก3�?*� %$>2$4� 2)A 3�?*
%$>�<��9#<�&6;*=* #%$>9#<�&6ก ���&6� 2.D=��
�5#&6� ;*3DH�# (Therapeutic drug monitoring, 

TDM)R#�@*0�� TDM =���E �3!�&'ก��2 C�0
ก  � �B ก F  #& � ก D0  � 2$ ก  � � � 2 �  � ก  � �   
vancomycin 3=< 2 ;*ก ��BกF  )B�� )%A ;@<2$
�&#�0�*=���  antibiotics %$>2$ก ���&6=* #� 920
3@2 5�22 กก�0  (Hassan Y et al.,2009) 

�A @�&6.Dก ���2�&6) กC�%��;*ก �
3�*�=<�C*5*A ;*ก ���&6=* #�  �6�0 2$�&�� 
ก ���2�&6 66.7%ZB>���#4D<��ก&6ก ��BกF =�� 
Hassan Y. CD54�5 CD5 Joosten H. CD54�5%$>
�6�0 2$ �&� � ก ���2�&6  54 .6%CD5  66 .0% 
� 2DA #&6%&G�*$G3@�/.D=��ก �920��2�&6=<�C*5*A 
;*ก ���&6=* #� � )3*H>��2 ) ก� %$>�<����&6
=* ##&�กD0 �9209#<�&2�&*1�ก&6� ก ��A 4&�%$>."<�E��
�<��*�*R���� 6 D4�&G�*$G@�H�� )3�?*.D2 ) ก
C�%��."<�&>�;'<� 9203@[*=<�C*5*A ;*ก ���&6=* #
�  3*H>��2 ) ก;*ก ��BกF *$G2$ก �3�*�=<�C*5*A 
;*ก ���&6=* #� R#�ก �3=$�*6&*%Bก�B�C�%��
CD5��) �� �0 2$ก ���2�&6=<�3�*�C*532H>�C�%��
2$ก �3�D$>�*4A �&>�;'<� 3�?*=* #%$>3@2 5�2ก&6
�! �5ก �%A � *=��9�ZB>�� )%A ;@<3ก�#4� 2
4D #34DH>�*;*ก ��H>�� �9#< %&G�*$G 3*H>��2 ) ก
=<�)A ก&##< *'0��3�D ;*ก �%A ก ��BกF  ZB>�920
� 2 ����#� 2.Dก ���2�&6ก&6C�%��."<�&>�;'<� 9#<
��0 �'&#3)*3%0 %$>4�� )B�%A ;@<�&�� ก ���2�&6� )
3ก�#4� 24D #34DH>�*9#< (Hassan Y et al., 2009; 
Joosten H et al.,2013)  

Kidney Disease: Improving Global 
Outcomes (KDIGO)9#<C*5*A ;@<;'<40  CrCl ) ก
�2ก � CockcroftSGault (C-G);*ก ���&6=* #� 
;*."<�E��%$>2$�! �59�6ก��0�� ZB>�3*H>��) กก �
4A *��R#��2ก � CockcroftSGault (C-G)*&G * 
)A 3�?*�<��;'<3��, � �/, *GA @*&ก CD5 SCr ��0 �9�
ก[� 2) กก �%A ก ��BกF ;*4�&G �*$G�6�0 ;*
� *=<�2"D=��R���� 6 D��2�B�C��2��5�&��."<�E��
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9202$ก �6&*%Bก*GA @*&ก�&�=��."<�E��9�< %A ;@<� )
�<��;'<ก ���6� 2*GA @*&ก�&�) ก."<�E��C�0D5� �
R#����@�H�;'<ก �4 #ก ���=��."<%A ก ��BกF  
*�ก) ก*$G;*ก ��BกF � )2$ก ���532�*�! �5ก �
%A � *=��9�;*'0��3�D %$>C�ก�0 �ก&*3'0*6 �� �
��532�* � �&*C�ก�&6@�H� 32H>�� ก �4�%$>CD<�ZB>�)5
�0�.D;@<.Dก ���532�*C�ก�0 �ก&*9#<)B�� )%A ;@<
3ก�#4� 24D #34DH>�*;*ก ���532�*�! �5ก �
%A � *=��9�9#< (Matzke GR, et al.,2011) 

;*�0 �*=��4� 2�" ก�< � � =� �=< �2" D
ก ��BกF *$G9#<2$'0��*A �0��ก0�*%A ก �3ก[6=<�2"D)��� 
ก0�*3��>2%A ก ��BกF  3�H>�;@<3ก�#4� 23=< ;)%$>�"ก�<��
CD5���ก&*�5@�0 �."<�BกF ��)&�%&G�24*%&G�*$G3�H>�'0��
D#4� 2.�#�D #=��ก �3ก[6=<�2"D%$>� )3ก�#=BG*9#< 
*�ก) ก*$G�5@�0 �ก �3ก[6=<�2"Dก ��BกF *$G9#<%A ก �
�/02)A *�*."<%$>3=< �0�2ก ��BกF 4�#3�?*�<��D5 5 3�H>�
���)��64� 2�"ก�<��;*ก ���532�*4� 23@2 5�2
=��C66C.*ก ��&กF %$>."<�E��9#<�&6�5@�0 �."<
%A ก ��BกF %&G� 2 4*(Cross check)ZB>��6�0 2$.D
ก ���532�*���ก&*�<��D5 100 (% agreement) 

*�ก) ก*$G�&��6�0 ;*� �ก �� %$>9209#<�&6
ก ���&6=* #� ;@<3@2 5�2� 2ก �%A � *=��9�
%&G�@2# 21� �ก � 3�?*� �ก �� ) ก."<�E��%$>920
�"ก�56/�B��! �54� 26ก��0��=��9��B� 7� �ก � 
(33.3%)%&G�*$G� 3@�/%$>3�?*9�9#<3*H>��) ก! �59�
6ก��0��� )920;'0���@ @D&ก;*ก �3=< �&6ก �
�&กF �� 6 D C�%��."<�&>�;'<� � )9209#<4A *B��B�
�! �5ก �%A � *=��9� )B�� )�0�.D;@<."<�E��9209#<
�&6ก ���&6=* #� %$>3@2 5�2  ZB>�C�#�;@<3@[*�0 
;*�0�**$G� )3�?*�$ก@*B>�6%6 %=��3!�&'ก�%$>)5
3=< 9�2$�0�*�0�2;*ก �'0��4&#ก���CD5���)��6
4A �&>�;'<� 3�H>�;@<."<�E��9#<�&6� ;*=* #%$>3@2 5�2
ก&6�! �5ก �%A � *=��9�  

R#���/�CD<�ก ��BกF *$GC�#�;@<3@[*�0 2$

C*�R*<2=��."<�E��%$>9#<�&6� %$>2$=* #9203@2 5�2
�B�  11.7%R#��0�*;@�0 3�?*� กD/02�< *)/D'$� 
(antibiotics)CD5  � กD/0 2 R�4@D�#3DH�#@&� ;) 
(cardiovascular drugs)ZB>�ก ��&+* C*�% �ก �
��&6=* #� 3�H>�*A 9�;'<6*@�."<�E��)B�� )3�?*
��5R�'*�;*ก ��&+* CD5��&6��/�C*�% �ก �
��&6=* #� ;@<3@2 5�2ก&6�! �5ก �%A � *=��
9�3�H>�;'<;*R���� 6 D�0�9�3'0* ก ��&+* C*�
% �ก ���&6=* #� ;*."<�E��9�6ก��0��R#�3*<*
� ;*กD/02�< *)/D'$� (antibiotics)CD5 � กD/02R�4
@D�#3DH�#@&�;) (cardiovascular drugs) @�H� ก �
�&+* ;@<2$�566ก �C)<�3�H�*� %$>�<����&6� 2
�! �5ก �%A � *=��9�% ���3D[ก%��*�ก��@�H�
�566� *=<�2"D�0 �� ;@<%/ก��' '$�%$>2$�0�*;*ก �
#"CD."<�E��9#<3=< �B�3�H>�3��>24� 2�5#�ก;@<Cก03!�&'ก� 
CD56/4D ก�% �ก �C�%���H>*� ;*ก ��H64<*=<�2"D
3ก$>��ก&6ก ���&6=* #� ;*."<�E��R�49� %&G�*$G
3�H>�;@<3ก�#��5��%1�.D;*ก ��&กF �"��/#CD53ก�#
� ก �920�B���5��4�) กก �;'<� *<��%$>�/# 

3*H>��) กก ��BกF *$G;'<�����3'������*  
ZB>��56/3�$��C*�R*<2=��� �ก �� CD5ก �3ก�#
�/6&��ก ���=��ก �9#<�&6� ;*=* #%$>9203@2 5�2 
CD5�&�= #ก ��BกF ;*��53#[*%$>3ก$>��ก&6.DD&�1�
% �4D�*�ก@D&�) ก%$>9#<�&6ก ���&6=* #� ;@<
3@2 5�2 ��2�B�= #=<�2"D%$>�*&6�*/*;@<3@[*�0 
3!�&'ก�2$6%6 %;*ก ���&6=* #� ;@<3@2 5�2
� 2ก �%A � *=��9� ZB>�4��%A ก ��BกF �B�
.DD&�1�% �4D�*�ก%$>2$ก �3��$�63%$�6�5@�0 �กD/02
4�64/2CD5กD/02%$>9#<�&6=<�C*5*A ;*ก ���&6=* #
� ) ก3!�&'ก��0�9�  

 

ก&��&ก������ก�� 
 ก ��BกF *$G 9#<�&64� 2'0��3@DH�) ก   
*�.��3'� @D0���*�)*&*%� ;*ก �;@<4A C*5*A �&*3�?*
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��5R�'*� ;*ก �%A  �� )&�  CD5=�=�6��54/�
� � �2&4�%/ก%0 *%$> 3=< �0�2ก ��BกF *$G ��2�B�
R���� 6 D������%1���5��4�%$>3�HG�3������ *%$>;*
ก ���)&� 
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