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 ��"-�: �� ���E�����FG�����H��9"%��I�ก���"กJ�)�2&*,'&�9&��ก���"กJ��9�� 2�7��K� INR I3*,�/K
I�%K '�FO�3�����+H,I3*ก���"กJ���F�$1����;��)-$F-,9;"� ��3-��FP55"���H��Q-&K,ก��,,กR���:6,'�� ���E����
1K'Q-I3*ก��� 2�7��K� INR�S�>9*��กก���TกJ�;��&"96 �'%��9 �����$3���.��6T.���+H,�TกJ�FP55"���H��Q-&K,ก��
� 2�7��K�ก��)6U'&" 6,'�-+,9)-$ก���ก�9�-+,9,,กI�Q/*FV ���H>9*�"2�� ���E���� ��7��-��"�"ก�������: ก-7K�
&" ,�K�'�+,Q/*FV ���H>9*�"2�� ���E���� ! ��'���2�- ����%S���2 �$3 K�'�9+,��RJ;��� �.�. 2558 - 
�RJ;��� �.�. 2559�9��กU26*,�/-5�ก� %�$�2���I�9*��6*,�/-�"H >F6,'Q/*FV � F�$ "&���'1"'�� F�$ "&�ก��
�"กJ� )-$Q-&� 5��'�"��7ก�����H��Q-&K,�� �����$3�6*,�/-�9�I%*14�&��%�'���!��)-$ก�� �����$3�ก��
494,��-5�1&�ก 
�ก�������: Q/*FV ���H�6*��K �ก���TกJ� 60 ��� 1K �I3#K��6*,2K'I%*6,'�� ���E�����+, ;� $
3" I53*,'2�1"H��-�. �K �ก"2���-�.�3" I5Q�9Fก&� ��9�FG��*,�-$ 46.7 �9�Q/*FV ��*,�-$ 83.3 &*,'ก���K� INR 
�FO�3���,�/K��H 2.0-3.0 \TH'�*,�-$ 36.7 6,'ก-7K�&" ,�K�'���K� TTR ��H��กก K��*,�-$ 60 Q-ก�� �����$3�ก��
494,��-5�1&�ก�%�'�374T'FP55"���H��Q-&K,�K� TTR �2 K� ก��I%*��,+H��K ���กก K� 3 %��9 ��Q-&K,�K� TTR ��H�*,�ก K�
�*,�-$ 60 ����2ก"2ก��I%*��,+H��K �>�K�ก�� 3 %��9 (OR 50.156, p 0.031))-$�2 K�1"91K ����3#�'����2ก"2
1"91K ����%����H�ก�9;� $�-+,9,,ก���K��*,�-$38.7 )-$ 10.3 &��-S�9"2 (OR 5.747, p0.011) 1"91K �Q/*FV ���H�� 
GFR<60 mL/min/1.73 m2 ����2ก"21"91K �Q/*FV ���H�� GFR >60 mL/min/1.73 m2 ��H�ก�9;� $�-+,9,,ก���K��*,�-$
46.7 )-$ 18.6 &��-S�9"2 (OR 3.828, p 0.033) 8���
�ก�������: ก��I%*��,+H��K ���กก K� 3 %��9 �FG�FP55"���H��
Q-&K,ก��� 2�7��$9"2 INR I3*,�/K�,ก%K '�FO�3��� I�6!$��H���3#�')-$ GFR <60 mL/min/1.73m2 ,�5�FG�
FP55"��1�H�'I�ก���ก�9�-+,9,,ก5�กก��I%*�� ���E���� \TH'Q- �5"���.,�51����4F�$�7ก&�I%*�"=��ก��9/)-Q/*FV �
��+H,���H�� ��1S���U5I�ก���"กJ�9* ��� ���E����>9* 
 

�-�8-���9:  ���E����, ;� $�-+,9,,กINR, TTR 

���8����8�,:�8��'��8�" 2560; 13 (C���+��:D): 301-310 
     
1 �"ก�TกJ��;1"%��1&�� �!$�;1"%��1&�� �3� ����-"�,72-��%���� ,S��;, ����%S���2 5"'3 "9,72-��%���� 
2 �;1"%ก���'���2�- ����%S���2 ,S��;, ����%S���2 5"'3 "9,72-��%���� 
3 )���� ��'���2�- ����%S���2 ,S��;, ����%S���2 5"'3 "9,72-��%���� 
4 Q/*%K ���&��5���� �!$�;1"%��1&�� �3� ����-"�,72-��%���� ,S��;, ����%S���2 5"'3 "9,72-��%���� 
5 ,�5���� �!$�;1"%��1&�� �3� ����-"�,72-��%���� ,S��;, ����%S���2 5"'3 "9,72-��%���� 
* ����
�
#$"�+"7': ��� "=�� 5����,'>�� �!$�;1"%��1&�� �3� ����-"�,72-��%���� ,. ����%S���2 5.,72-��%���� 34190  
     ��� 045-353632 e-mail: peerawat.j@ubu.ac.th 



Factors affecting INR control and bleeding of warfarin-treated patient, Warinchamrab hospital          IJPS 
Pithayathon Yomsrikhen  et al.                  Vol.13 (Supplement) Jan w Mar 2017 
 

302 
 

Factors affecting INR control and bleeding of warfarin-treated patient, 
Warinchamrab hospital 

Pithayathon Yomsrikhen1, Tipwanee Thunyawan1, Rachata Mungkornkaew1, Ronnachai Chommueang1, Kunlayarat Tungtragool2, 
Sataporn Suebsing3, Sathaporn Manee3, Somwang Janyakhantikul4, Saksit Sripa5 , Peerawat Jinatongthai6 

 

Abstract 
Introduction:Warfarin is a narrow therapeutic index drug which is needed a monitor to 

maintain INR within the target range for optimal efficacy and safety. Due to its action could be 
affected by many factors, INR target is sometimes difficult to control. This analytical, cross-sectional 
study was designed to determine factors affecting INR control and bleeding in warfarin-treated 
patients. Methods:Patients who visited the warfarin clinic at Warinchamrab hospital during May 2015 
to May 2016 were enrolled. Patient data were collected from medical records including demographic, 
social history, medical history, and pharmacogenetics testing. Data were analyzed with descriptive 
statistic and logistic regression analysis. Results:Sixty patients were included into the study. Atrial 
fibrillation with valvular heart disease was the most indication of warfarin with 46.7%. The INR target 
for most patients (83.3%) was between 2.0 and 3.0. Percentage of patients achieving TTR over 60% 
was 36.7%. The results from multivariate logistic regression analysis showed that factor related to 
TTR under 60% was polypharmacy (OR 50.156, p 0.031). Patient who had bleeding showed that the 
ratio of female patient compared with male patient were 38.7% and 10.3%, respectively (OR 5.474, 
p 0.011). The ratio of patient who had bleeding in patient with GFR <60 and >60 mL/min/1.73m2 
were 46.7% and 18.6%, respectively (OR 3.828, p 0.033).Conclusion:Polypharmacy was the 
significant factor related to INR out of target, whereas female and GFR <60 mL/min/1.73m2 could be 
risk factors for bleeding in patient receiving warfarin. The results could be applied to improve in INR 
control of warfarin clinic. 
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 �� ���E�����FG���&*��ก��)6U'&" 6,'
�-+,9�/F)22�"2F�$�����H��6*,2K'I%*��'�-���ก��H
3-�ก3-�� ก��I%*�� ���E����I���'�-���ก5S��FG�
��H5$&*,'&�9&��Q/*FV �,�K�'Iก-*%�9��+H,'5�ก����
9"%��ก���"กJ�)�2)-$��� ���1�H�'I�ก���ก�9;� $
�-+,9,,ก5�ก��1/'ก���"กJ�5S��FG���H5$&*,'&� 5
&�9&�� "9�K� International Normalized Ratio 
(INR)��+H,F�$����F�$1����;��)-$� ��F-,9;"�
6,'ก��I%*�� ,�K�'>�กU&���K�9"'ก-K� ��� ��)F�
Q"�I�)&K-$��".'6,'ก��&� 5 FP5572"�1����)����
���3" I5)3K'F�$���>��5T'กS�3�9�FO�3���)-$
&" %�. "9��'�7!;��6,'�-���ก��HI3*2��ก��Q/*FV ���H
>9*�"2�� ���E�����9�F�$����5�ก�$�$� -���H�K� 
INR ,�/KI�%K 'ก���"กJ� (time in therapeutic 
range, TTR) )�� ,"���+H,'5�กก���2 K��K� TTR 
��� ��1"��"���ก"2,"&��ก���ก�9;� $�-+,9,,ก
Q�9Fก&�3�+,;� $3-,9�-+,9,79&"� (Van Den 
Hamet al., 2013 )-$ Nieuwlaat et al., 2012) 5T'
4+ , � FG � FP 5 5" � 3 �TH ' ��H 1S � �" # I � ก � � F � $ � �� �
F�$1����;��ก���"กJ�9* ��� ���E���� 
 )�*FP5572"�5$��6*,�/-��ก�����H2K'%�.4T'
FP55"���H��Q-&K,ก��� 2�7��$9"2 TTR I�Q/*FV ���H
>9*�"2�� ���E���� (Ansell et al., 2008 )-$ 
Apostolakis et al., 2013) ,�K�'>�กU&��FP55"�
9"'ก-K� ,�5)&ก&K�'I�)&K-$�*,'��H>9*9* ��3&7��.5T'
�FG���H��6,'ก�� �5"���.��+H,�TกJ�4T'FP55"���H��Q-&K,ก��
� 2�7��K�ก��)6U'&" 6,'�-+,9I3*,�/KI�%K '�FO�3���)-$
ก���ก�9�-+,9,,ก5�กก��I%*�� ���E����I�Q/*FV ���H�6*��"2
ก���"กJ� ! ��'���2�- ����%S���2 
 

��7��-��"�"ก������� 

 ก�� �5"���.���/F)22ก�� �5"��+, ก���TกJ�

;��&"96 �'�%�' � ����$3� (Analytical cross-
sectional study) �TกJ�4T'FP55"���H��Q-&K,ก��I%*��
I�Q/*FV ��,ก��H>9*�"2�� ���E�������FG��$�$� -� 1 
�9+,�6T.�>F )-$��Q-&� 5�K� INR ,�K�'�*,� 3 ��".' 
! � �'���2�- ����%S �� �2  � $3 K � ' � 9+ ,�
�RJ;��� �.�.25584T'�9+,��RJ;��� �.�.
2559Q/*FV �3#�'�����;�5$4/ก�"9,,ก5�กก���TกJ�
�S�ก���กU26*,�/-5�ก���6*,�/-� %�$�2���)-$
2"��Tก5�ก'��2��2�-�;1"%ก���6,'��'���2�-
�9�)2K'6*,�/-,,ก�FG�41K � >9*)กK 6*,�/-�"H >F6,'
Q/*FV �F�$ "&���'1"'��6*,�/-9*��ก���"กJ�)-$
6*,�/-Q-&� 5��'�"��7ก�����H��Q-&K,�� 
 �9�ก���TกJ�FP55"���'�"��7ก�����H��Q-
&K,ก��� 2�7��$9"2 TTR I�Q/*FV ���H>9*�"2�� ���E����
5$ก�$�S��9��S�&" ,�K�'�-+,96,'Q/*FV ���H�3-+,5�ก
ก��&� 5��'3*,'F��2"&�ก��6,'��'���2�-\TH'5$
4/ก2��57,�/KI� blood collection tube ��F����!
0.5-1 ��--�-�&���+H,�S���1ก"9 DNA 9* �%791ก"9 
DNA 1S���U5�/F (QIAamp DNA Blood Mini Kit : 
Qiagen, Hilden, Germany) 5�ก�".� DNA ��H1ก"9>9*
5$4/ก�S�ก�� "9F����!)-$F�"2� ���6*�6*�I3*>9* 
10 ng/µl )-$�S���&� 53�5���>�F� 6,' CYP2C9*2, 
CYP2C9*3 )-$ VKORC19* �������ก�����H�F����!
�9�F��ก�����-/ก�\K��-���,��1)-$ก��I%*�,�>\��&"9
5S����$�K �9* � (polymerase chain reaction-
restriction enzyme fragment polymorphism 
technique; PCR-RFLP) \TH'6*,�/--S�9"2>�����,�� 
�,�>\��&"95S����$��HI%* )-$ ���ก��)F-Q--S�9"2�21 
! 2��� !,"--�-��H�S�ก���TกJ�)19'9"'&���'��H 1
1S�3�"2,7!3;/����HI%*I�ก�����H�F����! DNA �9�
F��ก�����-/ก�\K��-� ��,��1 (PCR) �FG�9"'��. 
VKORC1 )-$CYP2C9*2 I%*,7!3;/�� 95°C ��� 5 
���� 5�ก�".�I%*,7!3;/����H denaturation ��H 95°C 



Factors affecting INR control and bleeding of warfarin-treated patient, Warinchamrab hospital          IJPS 
Pithayathon Yomsrikhen  et al.                  Vol.13 (Supplement) Jan w Mar 2017 
 

304 
 

��� 30  �����  &K,9* �,7!3;/����H  annealing��H 
60°C ��� 30  ����� )-$,7!3;/����H extension��H 
72°C ��� 45  ����� �FG�5S�� ��".'3�937 �,2 
5�ก�".�&K,9* � extension��H 72°C ���,�ก 5 ���� 
1S�3�"2 CYP2C9*3I%*,7!3;/�� 94°C ���5 ���� 
5�ก�".�I%*,7!3;/����H denaturation ��H 94°C ��� 20 
 ����� &K,9* �,7!3;/����H annealing��H 59°C ��� 
10  ����� )-$,7!3;/����H extension��H 72°C ��� 
10  ����� �FG�5S�� ��".'3�9 35�,2 5�ก�".�&K,
9* � extension ��H 72°C ���,�ก 5 ���� 

1S�3�"2ก�� � ����$3���'14�&�  6*,�/ -
�+.����6,'Q/*FV ��$3 K�'ก-7K�ก���TกJ�5$ �����$3�

)5ก)5'9* �14�&��%�'���!� ก�� �����$3�3�FP55"�
��H��Q-&K,ก��� 2�7��$9"2TTR 5$ �����$3�9* �
 ���ก����'14�&�ก�� �����$3�ก��494,��-5�1&�ก 
( Logistic Regression Analysis) ��+H ,3 �
� ��1"��"���6,'FP55"�6,'Q/*FV ���H��Q-&K,ก��I%*
�� ���E���� �".'I�9*��F�$1����;���+,ก�����$9"2 
TTR &".')&K�*,�-$ 60 )-$Q-9*��� ��F-,9;"��+,
ก�� �ก�9;� $ �-+ ,9,,กก���TกJ���. QK ��ก��
��5��!�5�������ก�� �5"�I���7J�� �3� ����-"�
,7 2 - � � % � � �� � - 6 ��H UBU-REC-16/2558) - $
��'���2�- ����%S���2 

 
 


�ก������� 

 6*,�/-�"H >F6,'Q/*FV ���H�"2F�$����� ���
E���� ��H��'���2�- ����%S���2 ��H�6*�I�ก���TกJ�
5S�� � 60 �� �FG�9"'&���'��H 2 

5�ก5S�� �Q/*FV � 36 ����H>9*�"2ก��&� 5
Q-��'�"��7ก����2 K� (&���'��H3) ������'�*,�-$ 
8.3 ��H��Q-�"��7ก���6,'��� VKORC1 �FG�)22 
wildtype (GG) I�6!$��HQ-�"��7ก���6,'���
CYP2C9*2 )-$ CYP2C9*3��H�FG�)22 wildtype 

�21/'4T'�*,�-$ 100 )-$ 97 
 Q/*FV �1K �I3#K (�*,�-$ 83.3) ���$9"2
�FO�3��� INR ,�/K��H 2.0-3.0 �9�Q-ก��� 2�7�
�$9"2 INR ��+H,��5��!�5�ก�K� TTR �2 K��K� TTR 
��-�H���K�ก"2 49.52 &���'��H4 )19'�K� TTR 5S�)�ก
&���$9"2 INR �FO�3��� �����'��Q/*FV ���H�ก�9
;� $�-+,9,,ก�$3 K�'ก��I%*��5S�� � 15 ��� 
(�*,�-$ 25) \TH'�".'3�9�FG�;� $�-+,9,,ก��H>�K
�7�)�' 

 
����*��� 1 6*,�/-,"--�- -S�9"2>�����,�� �,�>\��&"95S����$��HI%* )-$ ���ก��)F-Q--S�9"2�21 ! 2��� !,"--�-��H1�I5 

������ �-��a"
*��8���
�ก��ก��
������"���* 

�-����&+��	��'(5�-3�) b"��

�����cd' 
DNA (bp) 

��"&e	' 
���
�-��+�� 

b"�� DNA ���a��*ก��
����$����"&e	'���
�-��+�� (bp) 

VKORC1 G/A F:ACAGACGCCAGAGGAAGAGA 753 MspI G = 100, 181 )-$ 472 

R: AAGCTGTGGGCCAGATGA A = 181 )-$ 572 
CYP2C9*2 C/T F: GAAGAGGCATTTTCCCACTG 494 AvaII C = 183 )-$ 311 

R: CCGCTTCACATGAGCTAACA T = 494 

CYP2C9*3 
 

A/C F_mismatch1: TGCACGAGGTCCAGAGATGC 156 NsiI A = 21 )-$135 
R:GATACTATGAATTTGGGGACTTC C = 156 

F_Mismatch2:TGCACGAGGTCCAGAGGTAC 156 KpnI A = 156 
R:GATACTATGAATTTGGGGACTTC C = 20 )-$136 



 .�;1"%��1&��,�1��                          FP55"���H��Q-&K,ก��� 2�7��$9"2 INR )-$ก���ก�9;� $�-+,9,,กI�Q/*FV � 
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5�ก6*,�/-ก��I%*��)-$ก��&�9&��ก���"กJ�
�9��;1"%ก�F�$5S��-���ก �2 K���Q/*FV ���H>9*�"2����H
1����4�ก�9,"�&�ก������$3 K�'��5S�� � 39 �� (�*,�-$ 
65) �9�����H1����4�ก�9,"�&�ก�����ก"2�� ���E������H
Q/*FV �1K �I3#K>9*�"2��ก��H179 4 ,"�9"2)�ก >9*)กK 
paracetamol (�*,�-$ 45), tramadol (�*,�-$ 20), 

omeprazole (�*,�-$ 11.67) )-$ amitriptyline (�*,�-$ 
11.67) &��-S�9"2 �;1"%ก���1K ��K �I�ก��I3*
�S�)�$�S�I�ก��F�"26��9��5S�� � 44 ��".' �9���
ก��F�"2�F-�H��ก���"กJ���H1,9�-*,'&���S�)�$�S�
6,'�;1"%ก���9�FG��*,�-$ 77.5 

 

����*��� 2 -"กJ!$6*,�/-�+.����6,'ก-7K�&" ,�K�' 

������ �-�"�"
#$�%�� 
60 �"(�$����) 

���  
     3#�' 31 (51.67) 
     %�� 29 (48.33) 
,��7 (Mean±SD) 59.01±14.67 
BMI (kg/m2)  
<18.50 5 (8.33) 
     18.50 w 22.90 26 (43.33) 
     23.00 w 24.90 7 (11.67) 
     25.00 w 29.90 11 (18.33) 
>30.0 5 (8.33) 
GFR (mL/min /1.73 m2)  
>90.00 20 (33.33) 
     60.00 w 89.90 23 (38.33) 
     30.00 w 59.90 13 (21.67) 
<30.00 2 (3.33) 
ก��9+H�),-ก,�,-�  
    >�K9+H� 52 (86.67) 
     9+H� 2 (3.33) 
ก��1/2273��H   
     >�K1/2 3�+,���1/2)&K�-�ก)-*  46 (76.67) 
     1/2 9 (15.00) 
6*,2K'I%*  
     Atrial Fibrillation with Valvular Heart Disease 28 (46.67) 
     Atrial Fibrillation 22 (36.67) 
Valvular Heart Disease 4 (6.67) 
     Venous thromboembolism 3 (5.00) 
     Atrial Fibrillation with stroke 1 (1.67) 
Stroke 1 (1.67) 
     Cerebrovascular disease 1 (1.67) 
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����*��� 3 6*,�/-� ��)F�Q"���'�"��7ก���6,'�����H��Q-&K,ก��I%*�� ���E���� 
��" �-�"�"
#$�%�� 36 �" (�$����) 
VKORC1  
     GG (wildtype) 3 (8.30) 
     GA 12 (33.30) 
     AA 21 (58.30) 
CYP2C9*2  
     CC (wildtype) 33 (100.00) 
     CT 0 (0.00) 
     TT 0 (0.00) 
CYP2C9*3  
     AA (wildtype) 32 (97.00) 
     AC 0 (0.00) 
     CC 1 (3.00) 
 

 
����*��� 4 �K� TTR 6,'Q/*FV �5S�)�ก&��%K '�$9"2 INR �FO�3��� 
����� INR ��g�a	�� �-�"�"
#$�%�� (�$����) 

TTR>60 TTR<60 
2.0-3.0 21 (42.00) 29 (58.00) 
2.5-3.5 1 (10.00) 9 (90.00) 
  
5�กก�� �����$3�3�� ��1"��"����$3 K�'&" )F�&K�'� 
ก"2�K� TTR 6,'Q/*FV � �9��S�FP55"���H,�5��Q-ก�$�2
ก"2�K� INR 6,'Q/*FV ��� �����$3�3�� ��1"��"�����
-$FP55"� (univariate) �2 K�FP55"�9*�����, ,��7, 9"%��
� -ก��, GFR, � ��)F�Q"���'�"��7ก���6,'��� 
VKORC1, CYP2C9*2, CYP2C9*3, ก��9+H�),-ก,�,-ก��
1/2273��H� ��>�K�K ��+,I�ก��I%*��,"�&�ก������$3 K�'
�� )-$ก��I%*��,+H��K � >�K��� ��1"��"���&K,�K� TTR 
��H�*,�ก K��*,�-$ 60 
 ,�K � ' > � กU & ��  Q - ก�� � � � � �$3� 3 �
� ��1"��"���)22�37FP55"� (multivariate) �9��S��,�
FP55"�&K�'� �� �����$3���+H,3�FP55"���H��Q-&K,ก���K� 
TTR ��H�*,�ก K��*,�-$ 60 �2 K�FP55"�ก��I%*��,+H�
�K ���กก K� 3 %��9��Q-&K,�K� TTR ��H�*,�ก K��*,�-$ 
60 ,�K�'���"�1S��"#��'14�&� �9��2 K�Q/*FV ���HI%*��
,+H��K ���กก K� 3 %��9��� ��1"��"���&K,�K� TTR ��H

�*,�ก K��*,�-$ 60 ��กก K�Q/*FV ���HI%*��,+H��K �>�K
�ก�� 3 %��9 50.156 ��K� (95% CI:1.44-1750.50,       
p-value 0.031) 9"'&���')19'��H 5 

Q-ก�� �����$3�� ��1"��"����$3 K�'&" )F�
&K�'� ก"2ก���ก�9;� $�-+,9,,ก)22��-$FP55"��2 K�
�����Q-&K,ก���ก�9;� $�-+,9,,ก �2 K�Q/*FV ����
3#�'5$��� ��1"��"���ก"2ก���ก�9;� $�-+,9,,ก 
��กก K�Q/*FV ����%����9�FG� 5.747 ��K� (95% CI: 
1.354-22.122, p-value 0.011) )-$�"'�2 K�Q/*FV ���H��
�K� GFR �*,�ก K � 60 mL/min/1.73m2 5$��
� ��1"��"���ก"2ก���ก�9;� $�-+,9,,ก��กก K�
Q/*FV ���H���K� GFR ��กก K� 60mL/min/1.73m2 ��9�FG� 
3.83 ��K� (95% CI: 1.07-13.66, p-value 0.033)
,�K�'>�กU&��Q-9"'ก-K� >�K�2�"�1S��"#��'14�&���+H,
�S��� �����$3�3�� ��1"��"���)22�37FP55"� 
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����*��� 5 Q-ก�� �����$3�� ��494,��-5�1&�ก)22�37FP55"��$3 K�'FP55"�&K�'�ก"2�K� TTR 
������ Odd ratio (95% CI) p-value 
���3#�' 3.61 (0.62-20.93) 0.15 
,��7 1.00 (0.93-1.07) 0.93 
BMI  1.43 (0.06-36.96) 0.82 
GFR <60 mL/min /1.73m2 0.25 (0.03-2.20) 0.20 
ก��9+H�),-ก,�,-� 0.00 (0.00-3.97) 0.12 
ก��1/2273��H 7.57 (0.24-237.47) 0.25 
� ��>�K�K ��+,I�ก��I%*�� 1.04 (0.82-1.30) 0.77 
,"�&�ก������$3 K�'�� 0.99 (0.96-1.02) 0.39 
ก��I%*��,+H��K �>3 %��9 50.16 (1.44-1750.50) 0.03 
 
 

����������8���
�ก������� 

5�กQ-ก���TกJ���.)19'I3*�3U�4T'-"กJ!$
6,'Q/*FV ���H>9*�"2�� ���E���� ! ��'���2�- ����%S���2 
\TH'�9��"H >F��� ���-*���-T'ก"2ก���TกJ�&K�'� ��H
QK����I�F�$���>����H�2 K�Q/*FV �1K �I3#K�"ก>9*�"2
I�6*,2K'I%*6,' prosthetic heart valve )-$ valvular 
heart disease )&ก&K�'5�กI�ก-7K�Q/*FV ��P�'&$ "�&ก��H
�"ก>9*�"2I�6*,2K'I%*6,' atrial fibrillation �FG�1K �I3#K 
(Suwanawiboon., et al 2011)�9�I�)'K6,'ก��
� 2�7��$9"2 INR I�Q/*FV ���H>9*�"2�� ���E���� ��+H,
��5��!�5�ก�$9"2 TTR ��-�H�)-* ,�5&HS�ก K�%K '
�FO�3���&����H1����)�������3" I5)3K'F�$���
>��กS�3�9 �+, � �>�K&HS�ก K��*,�-$ 65 ��+H,'5�ก��
6*,�/-ก���TกJ���H�2 K�ก�����$9"2 TTR ��H&HS�5$
1"��"���ก"2� ���1�H�'I�ก���1��%� �&, ก���ก�9 stroke 
)-$;� $�-+,9,,กQ�9Fก&� (Van Den Ham et al, 
2013 )-$ Nieuwlaat, et al; 2012)-$ Trusler,2015) 
,�K�'>�กU&��3�ก����2�$9"2 TTR ��H>9*ก"2ก���TกJ� 
randomized control trial 6��9I3#K��H��ก��I%*�� 
warfarin (Giugliano et al., 2013; Granger et al., 
2011)-$ Patelet al., 2011) \TH'1K �I3#K���$9"2 TTR 
��-�H�,�/K��HF�$��!�*,�-$ 50-60 4+,>9* K�Q/*FV �1K �
I3#KI�ก���TกJ���.1����4� 2�7�ก��I%*��,�/KI�

�ก!����H9�,�/K 
I�1K �6,'Q-ก��&� 5��'�"��7ก���6,'

�����H1K 'Q-&K,�;1"%5-���1&�� (CYP2C9*2)-$
CYP2C9*3))-$�;1"%�-��1&�� (VKORC1) 6,'��
 ���E�����2 K��/F)22)-$� ��4�H6,',"--�-��H�2I�
���9"'ก-K�  ��� ��Iก-*����'ก"2Q-ก���TกJ�I�
F�$���>��กK,�3�*� (Kuanprasert et al., 2009; 
Chartrungsan et al., 2013 )-$ Deoisares et al., 
2010) \TH'1K �I3#K��� ��%7ก,"--�-6,' VKORC1 
�FG�)22%��9 variant type homozygous AA I�6!$
��H,"--�-�6,'CYP2C9*2 )-$ CYP2C9*3 �FG�)22
%��9homozygous wildtype (CC )-$ AA &��-S�9"2) 
�,ก5�ก��.��+H,�S�ก���91,2;� $1�97-6,'����9�-
> ���2���ก6,'�/F)225���>�F��".'3�9��H�26,'��� 
VKORC1I�ก-7K�&" ,�K�'��.�2 K�F�$%�ก�&" ,�K�',�/K
I�;� $1�97 -6,'���� 9� -> �� �2� �� ก  )-$ ��+H ,
�F���2����2� ��4�H ,"--�-6,'ก-7K�F�$%�ก���H
�S�ก���TกJ���.ก"2ก-7K�� 2�7�F�$%�ก�%� >��5�ก
���6*,�/- ThaiSNP-2 �2 K����K�>�K)&ก&K�'ก"� (A 
=0.731)-$ G = 0.269; ก���TกJ���. A =0.75)-$ G = 
0.25) 6*,�/-5�กก���TกJ�I���".'��.5T'%K ��+��"�Q-
ก��5�กก���TกJ�กK,�3�*�4T'� ��4�H5���>�F�6,'
F�$%�ก�>��  K�1K �I3#K��5���>�F�6,'��� VKORC1 
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)22 AA )-$5���>�F�6,'��� CYP2C9 )22 *1/*1 \TH'
�FG�F�$��%��I�ก���S����6��9�� warfarin ���H�&*� 
I�F�$%�ก�>��&���S�)�$�S�6,','��ก��,�3��)-$
��F�$���13�"�,����ก���H>9*)�$�S�ก��F�"26��9�� 
warfarin &��-"กJ!$5���>�F�6,'��� VKORC1 )-$ 
CYP2C9 > *2��-�ก�� �9�6��9����H�3��$1�I�ก��
���H�&*�I�F�$%�ก�>��5�กQ-ก���TกJ���.�+, 3-4 �ก./ "� 

I�ก�� �����$3�3�� ��1"��"����$3 K�'&" 
)F�&K�'� &K,ก��� 2�7��K� TTR �2 K�FP55"���H�2
� ��1"��"������ ���-*���-T'��+H,�F���2����2ก"2
Q-'�� �5"�6,' Jaspers Focks)-$�!$ (2016)��H
�2 K� ก��I%*���K �3-��6��� (polypharmacy) I�
Q/*FV � atrial fibrillation ��H>9*�"2��&*��ก��)6U'&" 6,'
�-+,9%��9�"2F�$����FG�FP55"���H1"��"���ก"2ก���ก�9
,"�&�ก������$3 K�'��)-$ก���ก�9�-+,9,,ก��H��ก6T.� 
�9�,�5,��2��>9*5�กก��I%*��,+H��K ���กก K� 3 %��9
2K'%�.I3*�3U�4T'5S�� �����K ���HQ/*FV �����ก6T.�)-$
���H��,ก�1ก���ก�9,"�&�ก������$3 K�'�� 5T',�5�FG�
1��3&7I3*Q/*FV ���H��ก��I%*��,+H��K ���กก K� 3 %��9
1����4� 2�7��K�ก��)6U'&" 6,'�-+,9>9*>�K9���+H,
����2ก"2Q/*FV ���HI%*��,+H��K �>�K�ก�� 3 %��9>9* 

1S�3�"2FP55"���H1"��"���ก"2ก���ก�9;� $
�-+,9,,ก��H>9*5�กก���TกJ���.1,9�-*,'ก"2ก���TกJ�
กK ,�3�* �6,'  Apostolakis)-$�!$(2013) )- $
Zapata-Wainberg)-$�!$ (2015)��H�2� ��1"��"���
�$3 K�'���3#�'ก"2ก��� 2�7��$9"2 INR ��H>�K9���+H,
����2ก"2���%�� \TH'1����41K'Q-I3* �ก�9;� $
�-+,9,,ก&����>9* �,ก5�ก��.5�กก���TกJ�6,' 
Limdi)-$�!$(2009)>9*��H�2 K�Q/*FV ���H��ก���S�'��
6,'>&)�K-' 5$��1"91K �6,'�$9"2�� ���E����I�
�-+,9I��/F S-isoform &K, R-isoform ���H�6T.� 5�กQ-
ก���S�'��6,'�,�>\�� CYP2C9 ��H-9-'1K'Q-I3*
Q/*FV �9"'ก-K� ���,ก�1ก���ก�9;� $�-+,9,,ก5�กก��
I%*�� ���E����>9*��กก K�Q/*FV ���Hก���S�'��6,'>&

�FG�Fก&��%K�ก"� 
I�1K �6,'FP55"�9*��� ��)F�Q"���'

�"��7ก���6,'��� CYP2C9 )-$ VKORC1\TH'1����4
1K'Q-&K,�$9"2 INR )-$ก���ก�9;� $�-+,9,,ก>9*5�ก
ก���TกJ�กK,�3�*� (Pirmohamedet al., 2013)-$ 
Higashi et al., 2002) ��6*,5S�ก"9I�ก���S�6*,�/-FP55"�
9"'ก-K� �� �����$3�3�� ��1"��"���ก"2ก��� 2�7�
�$9"2 INR )-$ก���ก�9;� $-+,9,,ก ��+H,'5�กก-7K�
&" ,�K�'��H�TกJ��2� ��)F�Q"���'�"��7ก���6,'
��� CYP2C9 �*,���ก ����' 0.02% \TH'>�K1����4�S�
6*,�/-9"'ก-K� �� �����$3�3�� ��1"��"�����'14�&�>9* 
I�6!$��H Q-ก�� � ����$3� ��'14� &� \TH ' >�K �2
� ��1"��"���6,'� ��)F�Q"���'�"��7ก���6,'��� 
VKORC1ก"2ก��� 2�7��$9"2 INR )-$ก���ก�9;� $
-+,9,,ก ,�5�ก�95�ก6��96,'ก-7K�&" ,�K�'I�
ก���TกJ��*,��ก��>F 1K'Q-I3*�K�,S���55S�)�ก� ��
)&ก&K�'6,''�� �5"���.>�K����'�,��H5$)19'I3*�3U� K�
FP55"�9"'ก-K� 1K'Q-&K,&" )F���H "9)&ก&K�'ก"�,�K�'��
�"�1S��"#��'14�&�3�+,>�K  

�9�1�7F)-*  )�*�9��"H Q/*FV ���H>9*�"2�� ���E���� 
! ��'���2�- ����%S���2��-"กJ!$&-,95�FP55"�
&K�'� ��H1K'Q-&K,ก���"กJ���H�-*���-T'ก"2F�$%�ก�
,+H�� 6,'>�� ,�K�'>�กU&��Q-��H>9*5�กก���TกJ���.
2K'%�.4T'-"กJ!$2�',�K�'��H��� ������$�99�9K�I�
ก-7K�Q/*FV �9"'ก-K� Q-ก���TกJ���H>9*��.,�5I%*�FG�
)� ��'I�ก��1�*�'&" 1K'1"##�!I�ก���*�3�
�3&7ก��!�>�K�T'F�$1'��5�กก��I%*�� (trigger tool)
����$I�'��F�$5S���+H,%K �1K'�1���ก��I%*�� ���
E����I���'���2�- ����%S���2I3*��F�$1����;��
��ก6T.�>9*&K,>F 
 

ก����ก��	���ก�: 

 �!$Q/* �5"�6,6,2�7!3" 3�*�ก-7K�'��
������ก��)������'���2�- ����%S���2 1S�3�"2
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� ��%K ��3-+,I�ก���กU2&" ,�K�'�-+,91S�3�"21K'
&� 5Q-��'�"��7ก���,.��%#�5��� 1' �27##�'J�
1S�3�"2ก��F�$1��ก���กU26*,�/- 

 ก���TกJ� �5"���.>9*�"2'21�"21�7�ก��
&� 5Q-��'�"��7ก�����H��Q-&K,�� ���E����5�ก�7�
 �5"���+H,1K'�1���1���4�$3-"ก)-$ก���"=�� �!$�;1"%��1&�� 
�3� ����-"�,72-��%���� F�$5S�F�ก���TกJ� 2558 
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