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ABSTRACT 

 

Project title Situation and efficiency improvement of thalassemia screening in 

northeastern Thailand 

Investigators Kanokwan Sanchaisuriya, Pattara Sanchaisuriya, Supan Fucharoen,  

Goonnapa Fucharoen, Nattaya Sae-ung 

Time frame 3 March 2008 - 2 March 2010 

 

Objective: To examine the operation and accuracy of thalassaemia screening performed at 

community hospitals in northeastern Thailand.  
 

Methods: Blood samples derived from pregnant women attending antenatal care (ANC) at 

11 community hospitals of northeast Thailand together with screening results were sent to 

the reference center for further determinations of thalassemia and hemoglobinopathies using 

standard methods. Sensitivity and specificity as well as false positive and false negative 

rates were calculated to assess the effectiveness thalassemia screening for detection of �0-

thalassemia, �-thalassemia and hemoglobin E carriers.  

 

Results: The sensitivity and specificity of 8 out of 11 hospitals had acceptable performance 

with sensitivity ranged from 91.7-98.1% and specificity ranged from 69.8-91.7%.  

Three hospitals performed OF/DCIP poorly with the sensitivity ranged from 39.1 to 

82.0%. After convening the training program, the 3 hospitals substantially improved their 

performance with sensitivity higher than 90%.   

 

Conclusion: Although screening results for thalassaemia in majority of community hospitals 

are well acceptable. However, due to a high false negative rate in some hospitals further 

improvement would be of great benefit. Proficiency testing and regular training programs 

are needed to monitor regularly the screening performance.  

 

Key words: Thalassaemia screening, OF-test, DCIP-test 
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���*
"�
-��/��%��
����������� MCV/DCIP ����(� 100 �(� 76.2 %�*("���� (12)  


�����������������'����5/�"�,��������#,��2����	����5�������5��,6�
��������	����6�
��	* 

�� ����� �(�����5*���'�(��)�
*����6��*��5�+�-�(����*�%�:�� �(��"�,��������#,�*����%��
���

����'�(��)�
*������ OF/DCIP ,��� MCV/DCIP #�,.	�%�3����+!���*�}�����+!�5���� (3) 
1��6��(#,�

�2����	���
�����5��,6�
��%�3�������	�������(6��/13� ����6��#,.6�"�
�	����%�*����������������

�"�,�� ��6������%�* /��*�(������
������0	��%	���*�/�����"���1�9�
�����������%��
������� �"�#,������6�*�

�2����	���,(���,6����#7����������� �����3�-��6� ,�6���������"�,������%��
��������6��#,.6�*6
�����
*	�

���*2��%���/���(���%��
����������
���(�*��6���6� #��������(���%��
�������
���(���3��*6#76-�,����


���
�� �,*��/���������5*�(��� �����
�	� �(����,(��8�,6����*6
�����
*	����*2��%���/���(���%��


����������
����������(���%��
������ #���  -.$. 2549 $���!�	
���(�-�4�����%��
�	�	
&�����

,����0	��%	����������-��! ($��.) *,��	���(��/����6� 
1�����"����$1�9��"��6������"���
�2������!

��.,�/�����%��
�������'�(��)�
*��#����-����(75*7� 3 �,6� 
�� 3 +�*	+�� ��� +��
,��� +��

%�������
&���
,��� �(�+��#%� ���#,��%6(��,6� �6�%����6��
(���-���*�(���%��
��������������"����

%��
%�*������%	/���%6(����-����( �(� $��. �"����%��
�������(����
*	����*2��%��� -�*��(

���%��
����������
����(����(�* �(��((��(�*���21�����(� 29.6 �(� 42.9 %�*("���� (15) ������

#,�
,��21���.,�/�����#,���	���%��
�������'�(��)�
*��#��2������!
�	��������������������/��6��
�6��6�� 

�(�
*����"�����	
����,!��.,����%��
�����������	�-(�� -��6� 
�	�/13����
��,(����
,%5�(��%�%6�����

��#��2����	����%6(��,6� )1��
*���������������*
7	��0	��%	����(��"����*����������(��������/��.,� -��6� 

����	�'	+�-/��%��
�������'�(��)�
*��
-	�*/13���6��7��

� ����#,�
,���6� ,��*�������
*	��2������!

�(��	
����,!��.,�
��"�����6�������/��.,��(�-�4������	�'	+�-/�����#,���	���%��
�������'�(��)�


*��/���2����	���#�-�3�������  

�	'�������
*	�����	�'	+�-�����������,����0	��%	����	'����,�1�� ��� ������
*	����#7�%����6��

����5*�5�+�- ��6������%�* 
�����
��#���������%��
������3�����*6*��(	%+��>!����5*�5�+�-���


,*���*�"�,���������
*	�����	�'	+�-���%��
����/���2����	���#�-�3���� ��������	
����3 
1�#7��	'����

���
*	��2������!��.,�
�����*2��%���/���(���%��
�������/�����-����(�%6(��,6� ���#,�

���-����(�6�%����6��
(���-���*�(���%��
����������%��
%�*������%	/�����-����(#,�����	
��%��


�������(����
*	����*2��%���/���(���%��
 
����3�
1��	
����,!,���
,%5����"�#,��(���%��
�	
����,!�*6

2��%��� ���#7�������2�*
-������
*	����*������*
/��#
%6�,(������(������(�(����������*��3�

�	'�����0	��%	��� �(��	
����,!�6�*�������0	��%	���#�-�3���� 
-���-�4�����%��
��������(�����/��.,�%�*

���������%��
�����������"�,��/���%6(�-�3 ���� �(��"�������
*	��()"3�������3�,(��
���������/��.,� 

)1��
������������-�4���5�(�������0	��%	����(�-�4������	�'	+�-���%��
�������'�(��)�
*��/���2��

��	���#������-�3������� �(��(���$1�9�������
�
���/��*�(���*������7�!%6�����������5*�(��� ��������


(���
��'�(��)�
*��/�����
�$���%�� 


�����������%��
�������'�(��)�
*��2���"�,��#,��"�
�	����#��(56*,.	�%�3����+!)1��
����(56*���*�

�������5*�(��� ��������
�	�+���
(���
�����
7����6����/��'�%5
,(��
�����
,%5,(�� �(�*����#,�
,(��
��	*


-����� ��������
�	�+���
(���
�� ��6������%�* *����������$1�9����-��6� ,.	�%�3����+!
"����,�1���*6

%������%6����#,�
,(��
��	* (16) �����3�
������������	
��/�� Sanchaisuriya K. �(����~ (17) -��6�

+���
(���
��#�,.	�%�3����+!#�-�3�������*����*75�/��'�(��)�
*���(�K��*��(�	��	���%	��� �6�
�*���
,%5*�


��'�(��)�
*���(�K��*��(�	��	���%	*����6����/��
,(�� �(�
*���$1�9��(/�����*�
�� Hb E %6����%��  

 



5 

 
����%6����������
,(��
��	* -��6� ,.	�%�3����+!���
��� homozygous Hb E %������%6����������
,(��
��	*

������6��(56*����*6*�
��'�(��)�
*�� (18) 
1��6�
�
����"��'	���21���
,%5/������*6%������%6�������
,(��


��	* �����3� ,������"�����"���
�2������!��.,�+���
(���
��#��%6(�-�3�����(����
*	��(/�����*�


��'�(��)�
*���(�+���/��'�%5
,(����6��
�	�
�� 
��"�#,����,(��:���"���.�"�����6���
�(������(����*
7���


�	*����6�+���
(���
��#�,.	�%�3����+!*���
,%5,(��*�
�����/��'�%5
,(�� �����3����
���/��*�(-�3�:�����
���

�����7�!#��������5*+���
(���
�� �(���*��2�'	�������6�
-���
,%5#�+���
(���
��#�,.	�%�3����+!
1�

�����*����6 ��3�8���*�����"�
�	��������5*�(��� �����*�
���
�(���� )1��
��"�����6������(�(�#,��"���1�9�

,.	�%�3����+!�����6��2��%���
,*���*%6��� ����"���
�2������!���%��
�������'�(��)�
*��#����3���3  ���

%��
%����6��
(���,.	�%�3����+!���*������	���%��
�������'�(��)�
*��%�*������%	�(�%���������%��


������
-����	�	
&��'�(��)�
*�����6�(�� ,���"����%��
�2��+�-
,(��
-	�*
%	*���� 
��"�#,����/��*�(�����*��2

�"���%���"�2�*�	
������(6��������� ��*��3���*��2�"����	
����,!�(�����/��+���/��'�%5
,(��%6����

%��
�������'�(��)�
*������ �����3�/��*�(������
�����$1�9����3���3 
1�
��������7�!��3�%6�����������5*�(�

�� ��������
(���
��'�(��)�
*���(��������5*+���
(���
��#�,.	�%�3����+!  

 

4. &�(�&�&���	������ 


������$1�9�
7	�-�����
-������
*	��2������!���%��
�������'�(��)�
*��/�����-����(75*7�#�

+��%�������
&���
,��� ������
(������-����(75*7�%�*
��>!����"�,���*6������6� 10 ���-����( 

���
*	�����	�'	+�-
�����*2��%���/���(���%��
�������#�%����6��
(���,.	�%�3����+!���*������	���

}�����+!�(����������%��
�������'�(��)�
*�� 
"�������*�� 100 ��� #��%6(����-����( ��*�*6����

��6� 1,000 ��� �(�-�4�����������
-	�*����	�'	+�-���%��
�������'�(��)�
*�� #����-����(75*7����

*��(������
*	�����	�'	+�-���%"����6�
��>!�����*������ �	
����,!�6�#7�
6�����%��
���,����0	��%	���%�*

/�3�%������"�
�	����
��������-���6
���������"�����6�������5*�(��� ���������
�	�#,*6���
������'�(��)�
*��

7�	��5���� ���#7�/��*�(����,(��
�����-����(75*7�,�1���,6�
������
"�(��#�����	
����,! -�4��

���������
-	�*����	�'	+�-#�����������
��%�3������������5*�5�+�- �(���������*7"���.#,����

���-����(75*7����*����*-���*#�����"�
�	���� ���
*	��2������!+���
(���
��
"����%�*-�3���� �(�

�	
����,!���*��*-��'!���
��'�(��)�
*���(�+���/��'�%5
,(�� ��*��3��	
����,!�(/��
�� �-thalassemia 2 

�(�+���/��'�%5
,(��%6����%��
�������'�(��)�
*��#�,.	�%�3����+!��3�,*�#�+�-��* 

 

5. ���9�D
� �+�	��6	��'�8��( 

5.1. ����"�
�	����%��
�������'�(��)�
*��*�����	�'	+�-�(�����	�'	�(
-	�*/13� )1��
�
��������7�!

#����(��6�#7�
6��������(���9�#�������� ���
����3 /��*�(���%��
����������2��%���
�
���

�����7�!#����
���"�:��/��*�('�(��)�
*�������-�3���� 

5.2. ������������%��
����������
,*���*%�*
������//��-�3���� 

5.3. �����2������!��.,� �(���
,%5/��+���
(���
��#�,.	�%�3����+!#��%6(�-�3����#�+��

%�������
&���
,��� )1��
������!���*���-�3 �:������"�����6���-�4������	
��
-���%����.,�����*6

%������%6����������
,(��
��	*#�,.	�%�3����+! �(����#,��"�����"���6,.	�%�3����+!���2��%���


,*���* 
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1. �	�������
��	
�	�����)$	�	�������������	���������  

��6�
��� 3 ���� �����3  

���� �+ 1 �	�������
��	
�	����	�������������	���������   

�	������%��9����	(	����#,���	���%��
�������'�(��)�
*�� *�/���"�,�������3  

1. -�3����+��%�������
&���
,���%��
,��� %���(�� �(�%��(6�� 

2. ���-����(75*7����*����%��
 complete blood count (CBC) #�,.	�%�3����+!����


�������	
����,!
*��
(�����%��*�%	  

 �:��((�	��,	�
�
�	� 

1. ���-����(�%6(��,6� �����*%����6��
(���������������%��
�������%�*������%	

/�����-����(-���*�(���%��
��������(��(���%��
 CBC �6�*����

��������	
��'�(��)�
*�� $���!�	
���(�-�4�����%��
�	�	
&�����,����0	��%	���������

�-��! ($��.) *,��	���(��/����6� ���
�����������*��6��%6�
����� #7�
"����

%����6�����-����((� 100 ��� ������*��    

2. %����6��
(����5����2���"���%��
������������%��
�	
����,!K��*��(�	������	'����

�������������ZZ� � (cellulose acetate electrophoresis) �(�/,����	'����%��


����
�������	
����,!K��*��(�	���%��*�%	 (Variant, Bio-Rad, USA.) �(� %��


�	
����,!
�� �-thalassemia 1 (SEA & THAI deletion) �����	'� polymerase chain 

reaction (PCR) (19)  

3. ���
*	����*2��%���/���(���%��
����
����%���(����(�* (false positive 

rate) �(��((��(�* (false negative rate)  

4. *��
����%	��%�#,�������-����(���*��(���%��
�������#�
��>!�����*������ ��� *�

��%���((��(�*������6�����(� 10 �(���%���(����(�*������6�����(� 30 )1��

�"�,��
��/��*�(�(����	
��������������%�-	*-! (11-14) 

���� �+ 2 �	������	�$���	
�	�����)$	����	��,	�
�
�	���8'&  

1. %��

����*-�3����
-����	
����,!�2������!��.,�/���%6(�-�3�����6�*�������0	��%	��� ���

���
*	��(��	
����,!
��������2�* ������
�% �(��������� ������
*	���

�����*��(

%6��������� 2 ���
���,(�� ��� 1. ���#7��"3���,���
������*������*6*��5�+�-,���*�%�:��  

2. ���*������*
/��#�/���5�(���%6�,(�����/���������� �(�/��-1������,���/��
"����

/���������� ��*��3���.,��(��5������������0	��%	��������#����%��
������� 

2. 
���"�
�����*�%�:���������� OF �(� DCIP #,����-����(�5��,6����
/���6�*������� 

�(�
�����*
7	��0	��%	���#�-�3���� #,�������-����(����*6�6��������
*	�  

 ���� �+ 3 �	�������
����� ��!	��	����������	���������$����	���8'&��)$	  

���-����(�%6(��,6������*%����6��
(��� ������������%��
�������,(��
�����*����

����/��.,� �(��6���������	
��'�(��)�
*��  $���!�	
���(�-�4�����%��
�	�	
&�����,����0	��%	���

�������-��! ($��.) *,��	���(��/����6� ������3� 
-������%��
�����������	'�*�%�:��


76�
�������������� 1 �(����
*	�����	�'	+�-/���%6(����-����( ������
*	�
���6����*�� 

���*
"�
-�� ��%���(����(�* �(���%���((��(�*  
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2. �	����
	�
� 	��	����+������ ��!	�"
�	�������������	���������"
�%> 
 �+ 

����"�
�	����-�4����������5*�5�+�- �(������������*7"���.���%��
�������'�(��)�
*�� 

#,�������-����(���*����*-���*�(��*���#
 ���#,��5�(���/�����-����(���75*�6�*��� 
-����"�,��

������(�,������/���%6(��� #����-�4����������5*+�-���%��
�������'�(��)�
*��+��#�,���

�0	��%	 ��� �(� $��. #,����*�6�**��#����%��
������ 
-������
*	����*7"���.���%��
���

����'�(��)�
*��/���5�(���  )1������"�
�	����%�*/�3�%�� �����3  

2.1 �	������%�������6	���(�0��0�!	� 

#,��5�(��� 1 �� �"�,���������
(���%����6��
(������
,(��
�����%��
 CBC #�������
"���� 


-���#7�
���%����6������5*�(����(�(� ���#7�
��>! MCV < 75 fl �6�*��� Hb > 10 g/dl �"�,���

%����6������5*�(��� �(� MCV > 85 fl �6�*��� Hb > 12 g/dl �"�,���%����6������5*�((� 

(20)   

2.2 �����,	�
�
�	�   

2.2.1. ������
(���%����6������5*�5�+�- (P1) �"����%��
�������'�(��)�
*��#�%����6������5*

�5�+�-������
(��� ����1��(��������
���
���/��*�(
��3��%�� 

2.2.2. ������
(���%����6������5*�5�+�- 
��
%���*%����6������5*�5�+�-
�*���,�1��
���

%����6�����*������	������%��
�������'�(��)�
*���6�#,��������0	��%	������
"� 2 �� (
���

����0	��%	���,(�� 1 �� ��� P2 �(�����0	��%	���
��	* 1 �� ��� P3) �"��������������6

������%��
�������'�(��)�
*��%�*������%	  �������*6�����6�%����6�����#����%����6��

����5*�5�+�- �(�����1��(�������� 

2.2.3. ��6�%����6��
(�������5*�5�+�-���
,(�� �6�*����$���!�	
���(�-�4�����%��
�	�	
&�����

,����0	��%	����������-��! ($��.) ���
���	�����-��!  *,��	���(��/����6�  
-���

%��
�	
����,!K��*��(�	������	'� cellulose acetate electrophoresis �(�/,���  capillary 

zone electrophoresis (Sebia, France) �(�%��

�� �-thalassemia 1 (SEA and THAI 

deletion) �����	'� gap PCR (19)  

2.2.4. ���
*	��(���%��
�������'�(��)�
*��#�%����6������5*�5�+�-/������0	��%	��� ���


�����
��������(���%��
�	�	
&��'�(��)�
*�������	'�*�%�:�� �(�
�����
������,�6��

����0	��%	������
"� �(����
*	����*7"���.������������ ����"�,��
��>!�����*������ 

�����3  

 

�(���%��
������ 
��>!�����*������ 

-�,� �– thalassemia 1 �(� � – 

thalassemia   

�*6-� false negative #�������
���-�,�  �-

thalassemia 1 �(� �0-thalassemia 

�*6-� false negative #�������
���-�,� Hb E 

�(�*���	*�� Hb E > 25% 

-�,�  HbE 

Non - thalassemia False positive (FP) < 20%* 

* �"�,��
��>!
��/��*�(���$1�9�/�� ���7�'	� -((�+ �(���� (20) ���-� FP rate 

/�����%��
����������� OF/DCIP ~ 20 % #�%����6������5*���
���(� 
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�	������	�$�&8��:� 

�	
����,!���*����(�����,�6������0	��%	������
"������2	%	 Kappa (21) �(����
*	����*

7"���.��������/������0	��%	���
�����
��������	'�*�%�:��%�*
��>!����"�,�� 

3. �	������	�$��6	"D8�6	��6�-�������	������������  

�	
����,!�6�#7�
6�����%��
���,����0	��%	���%�*/�3�%������"�
�	����
��������-���6
��������

�"�����6�������5*�(��� ���������
�	�#,*6���
������'�(��)�
*��7�	��5���� ���
���/��*�(����,(����,�6��

�� �����*�� 2549-2551 /�����-����(75*7� 1 �,6� ��� ���-����(-����� 
��,���/����6� 
-���

���
*	��(����"�
�	����%��
�������'�(��)�
*�� �(��	
����,!�6�#7�
6�����%��
���,����0	��%	���%6����

���-���6
����� /��*�(���
������������� 
"����,.	�%�3����+!���#,*6 ��%�����%��
-��(���/�����%��


������� ��%�����%	�%�*��*� ��%�����%��
-���6
�����
���(%��
��������(�
���(%��
������ �(�

���
*	��6�#7�
6�����#7���%���6�%��
���,����0	��%	���������������'����5/�"�,�� (22) ��*��3��"�,��

��������6���6���"�,������(��6�#7�
6������6�%��
������
-������,���6
�����#�-�3�������*����*75�/��K��*��(�	�

����� 

 

4. �	�������
��	
�	�����)$	!	����%���	����!	����%���	��	��	�&	��	�0�$�=�"
$)��

��>����!�  

�����,	�
�
�	� 

4.1 �����*/��*�(����(,	%�	���/��,.	�%�3����+!���*������	���%��
�������'�(��)�
*��
��

���-����(75*7����
/���6�*������� 

4.2 
��������*-(��*�
���%6(�-�3���� )1���%6(�,����0	��%	�������"�
�	�����������-(��*�
��

%����6��
(���,.	�%�3����+!��������	���%��
����'�(��)�
*�� �(�
����76�/�� (-10 ,��� -

20OC) ����(��  

4.3 �"����%��
��������
Z��!���	�#�-(��*������	'� chemiluminescent immunoassay (Access 

Immunoassay Systems;�Beckman Coulter, USA.) 

4.4 �	
����,!����6��+���
(���
���(�+���
(���
��
�����/��'�%5
,(��#�+�-��*�(�
"����

%�*-�3���� 

 

5. ��	������
����$�6	���
�	�����������(!	����%���	�����	�������������	������������-�&��

!	����%���	��	��	�&	��	�0�$�=������
 �-thalassemia 2 �6��	�������������	��������� 

�����,	�
�
�	� 

5.1 �����*%����6����
���
����*������	���%��
�������'�(��)�
*��
�����-����(75*7�������%��


�	
����,!�����
Z��!���	� 

5.2 �"�%����6����
���
�%��
�	
����,!
�� �-thalassemia 2 (3.7 & 4.2 kb deletion), Hb CS 

�(�  Hb Pakse’ (23-25) 

5.3 �	
����,!/��*�(
�����
��������6����6���*�+���
(���
���(�������
���-�,� �-thalassemia 2 

��,�6���(56*���#,��(���%��
�������
�������(�(� 
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1. ��	
�	�����)$	�	�������������	�������������	����
	����� ��!	�&��(0��	��"
�	�����

��������	��������� 

 

1.1 &8��:� � +�'�9����	(	� �+�& 8	�6��9����	� 

������
(������-����(75*7�
/���6�*������� ���#7�
��>!������
��-�3����#,��(���(5*+��

%�������
&���
,���%���� %���(�� �(�%��(6�� �(�#,����*�6�**��#����%��
�	
����,!�6�����(,	%

�	�������
�������	
����,!
*��
(�����%��*�%	 *����-����(75*7�
/���6�*�������  11 ���-����( �����3    

� -�3����+��%�������
&���
,���%���� 5 ���-����( �����6 �-.�1���� 
.,������ �-.�����5� 
.

�5��'��� �-.$���5.
���� 
.,������("�+� �-.'�%5-�* 
.���-�*, �-.�6�(�� 
.
(�   

� -�3����+��%�������
&���
,���%���(��  3 ���-����( �����6 �-.�5�(��%�! 
./����6� �-.����

��6� 
.7��+�*	 �-.
/��� 
.����	�'5! 

� -�3����+��%�������
&���
,���%��(6�� 3 ���-����( �����6 �-.("��(��*�$ 
.�5����*�! �-.��9��$( 


.$����
�9, �-.�5.>�	� 
��,����5�(��7'���  


����������*/��*�(��3�
��������2�*�(������*+�9�!����0	��%	���/�����-����(75*7����
/��

�6�*������� 11 �,6� -��6� *����#7����������%��
�����������%�%6����� 4 ������ ��� #7��������� 

OF �6�*��� DCIP (OF/DCIP) 
"���� 8 �,6�, #7� MCV �6�*��� DCIP (MCV/DCIP) 
"���� 1 �,6� #7���3� 

OF �(� MCV �6�*��� DCIP 1 �,6� �(�#7��	'����%��
����������/�3�%�� ��� %��
/�3���� 1 ���� OF ,��


���(�
1�%��
%6����� DCIP 
"���� 1 �,6� �6��#,.6#7�����,*5�
�����5�(���#�����"���� (%������� 1) 

 

1.2 ����	�	������(�	$��	������������F�9�9��(�
-������"
�%> 
 �+!	�����
����#����$
%�   


�����
�����*��*%����6��
(������*������	���%��
�������'�(��)�
*��#����-����(75*7� 11 

�,6� ��*
"����%����6����3��	3� 1,460 ��� ��6�
���%����6��
(���
��,.	�%�3����+! 1,299 %����6�� �(�
��

��*� 166 %����6�� %����6��
(����5��������������	
����,!K��*��(�	� �(�%��
�	
����,!
�� �-thalassemia 

1 (SEA & THAI deletion) -�-�,� �-thalassemia 1, �-thalassemia �(� Hb E #�+�-��* �	�
�������

(� 6.03, 1.0 �(� 48.9 %�*("���� (%������� 2)     


�����
��*�/��
"�������������*�� #����$1�9����3���3 
1����%��
�	
����,!
�� �-thalassemia 2 

(3.7 & 4.2 kb deletion) �(�
�� Hb CS �(� Hb Pakse’ 
&-��#�%����6��
(���
�����-����(�����*��2


���%����6��-(��*�#,������6���*����!�(�*�/��*�(����(,	%�	������2��� ������%��
�	
����,!
�� �-

thalassemia 2 (3.7 & 4.2 kb deletion) 
"������3��	3� 660 ��� �(�%��
�	
����,!
�� Hb CS �(� Hb 

Pakse’ 
"���� 715 ��� �(���%��
�	
����,! -�-�,� �-thal 2, Hb CS �(� Hb Pakse’ #�+�-��* �	�


�������(� 22.3, 11.5 �(� 0.98 %�*("���� (%������� 2) ��%�����%��
-�
"����%�*-�3��������#������� 

1 

     

1.3 ����	�	������(-�(�� ����	-��(���� �������	-�(������&���	�������������	�����

����  

�(������
*	���%���((��(�* �(��(����(�*/�����%��
�������'�(��)�
*��%6����%��
,�

-�,�'�(��)�
*��
�� �,*����3� 3 7�	� ��� -�,� �-thalassemia 1, �-thalassemia �(� Hb E 
"����%�*

���-����( -���%���((��(�*����(� 1.9–60.9 �(��(����(�*����(� 5.8-21.1 ������-����( 4 

�,6� *��(���%��
�������#�������� (��%���((��(�*������6�����(� 5) ���-����( 2 �,6� *��(��� 
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%��
�������#������-�#7� (��%���((��(�*������6�����(� 10) �(� ���-����( 3 �,6� �*6�6�����

���
*	� (��%���((��(�**����6�����(� 10) 
*����	���%���((��(�*�(��(����(�*
"����%�*���

�����������
*	��(����������� OF ,��� MCV %6�������,�-�,� �-thalassemia 1 �(� �-

thalassemia �(����
*	��������������� DCIP %6�������,�-�,� Hb E -� ��%���((��(�*/�� OF test 

����(� 0-66.7 �(��(����(�*����(� 15.2-43.0 �6�� DCIP test *���%���((��(�*����(� 2.4-78.1 

�(��(����(�*����(� 0-8.9 �(�
�
,������6� ���-����(���*��(���%��
��������6��
��>!�����*������ 

*���%�����%��
-��(���%��
����������
������
*���#7�������������6�*��� (OF/DCIP) ���*������

(� 40-50 �(���%�����%��
-��( OF ���
���������*������(� 30-40 �6����%�����%��
-� DCIP ���


������ -��%�%6�����%�3��%6����(� 27 21�����(� 47 �6�����-����(���*��(���%��
��������*6�6��
��>!

-���%���(���%��
-��(����6��/���%"�� ���
&-����6���	�����-����(��� 10 �(� 11 (%������� 3) ����

#,�
,���6� ��%�����%��
-��(����6�
���*��2�"�*�#7�
���%��7�3 �������	�'	+�-���%��
���������6��

��6��8��� 

   

1.4 -��	������	�$���	
�	�����)$	����	��,	�
�
�	���8'& 


�����%��

����*-�3����
-����	
����,!��.,��6�*�������0	��%	���#����-����(75*7� 3 �,6����#,��(

���%��
��������*6�6��
��>! -��6� ���-����( 1 �,6� *���.,��5�,+�*	/���6���"3�����5*�5�,+�*	 

#�/�������� 2 �,6� �*6-���.,�����(6�� �(�-��6���.,��(���%��
����	�-(���6��,�1����3�*���
,%5*�
��

����0	��%	���
�� 
1����
*	����*������*
/��#
����0	��%	���/�����-����(����*6�6��
��>!������
*	�
��������

�������� ���#,�%��������2�*������
*	��2��+�-��.,����%��
����'�(��)�
*������ KKU-

OF/KKU-DCIP -��6� ����0	��%	���*����*������*
/��#
%6�,(����������#�������� �%6#�����"����

������*6*��������5*�5�+�-�����������#7�%����6������5*���
�������(�(��"��������������6����� 

�(�-��6�#7��	'�����6���(����%�%6����
���	'�*�%�:�� �(�
*������2�*/��*�(���
/�����������*
7	�

�0	��%	������%��
�������'�(��)�
*�� -��6�����0	��%	����*6
��
/�����������**��6�� �����3����������

-�4������	�'	+�-#�
��3��%�� 
1�
���������*����0	��%	���/�����-����(75*7���3���*�,6� �(����
*	�

����	�'	+�-)"3�,(��
��������* 

 

1.5  ����� ��!	��	�������������	���������$����	����
	 


��������
*	�����	�'	+�-,(�����
�����* ���
�����
����
����6����*�� ���*
"�
-�� ��%��

�((��(�* �(��(����(�* �6���(�,(��
���������/��.,�/�����-����(��3���*�,6� -��6� ��3���*

�,6�*�����	�'	+�-�����/13� ���*����*��
-	�*���/13�
����%���((��(�*���(�(� (%������� 4)  
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�	�	� �+ 1 /��*�(������/�����-����(75*7����
/���6�*������� 

 

/��*�( 
"���� 

-�3����  

%���� 5 

%���(�� 3 

%��(6�� 3 

/������-����(  

30 
%��� 4 

60 
%��� 2 

90 
%��� 5 

���������%��
����������#7�   

OF/DCIP 8 

MCV/DCIP 1 

OF & MCV/DCIP 1 

Others* 1 

(��9������0	��%	���  

2 �0	��%	������
"� 

,*5�
���� 9 

* #7��	'����%��
�������
������/�3�%�� ��� ��������� OF �6�� ,��*��(
���(�
1������ DCIP  
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�	�	� �+ 2 ����6���(����*2��/��
��'�(��)�
*�����%��
-�#�%����6��
(���/�����*������	���%��
������� 

'�(��)�
*��#����-����(75*7� +��%�������
&���
,��� 

   

Globin gene mutation Number of carriers (%) Gene frequency 

�-globin gene mutation   

�0
-thalassemia (N = 1,460) 88 (6.03)  

     SEA deletion 87 (5.95) 0.0298 

     THAI deletion 1 (0.07) 0.0003 

�+
-thalassemia   

   Deletion (N = 660) 147 (22.3)  

        3.7 kb deletion 131 (19.8) 0.0992 

        4.2 kb deletion 16 (2.4) 0.0121 

   Non-deletion (N = 715) 89 (12.4)  

        �Constant Spring 82 (11.5) 0.0573 

        �Pakse 7 (0.98) 0.0049 

�-globin gene mutation (N = 1,460) 15 (1.0) 0.0051 

    NT -28 (A-G) 6  0.0021 

    CD 41/42 (-TTCT) 3 0.001 

    3.4 kb deletion 2 0.0007 

    CD 17 (A-T) 1 0.0003 

    IVSI#1 (G-T) 1 0.0003 

    Uncharacterized 2 0.0007 

Hb E (N = 1,460) 714 (48.9) 0.2445 
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7�
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1 
�,

6� 
  

 

H
os
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o.

 
N

 
O
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D

C
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O

F
D

C
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Po
si
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e 

(%
) 

FN
 (

%
) 

FP
 (

%
) 
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e 

(%
) 

FN
 (

%
) 

FP
 (

%
)

Po
si

tiv
e 

(%
) 

FN
 (

%
)

FP
 (

%
)

1 
10

3 
58

.3
 

1.
9 

16
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.7
0.

0 
43

.0
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.6
4.
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0
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3 
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�	�	� �+ 4 ���*�� ���*
"�
-�� ��%���((��(�*�(���%���(����(�*/�����-����(75*7� 3 �,6� �6���(�

,(��������* �
 

Performance Hospital 9 Hospital 10 Hospital 11 

Before After Before After Before After 

Sensitivity (%) 82.0 100.0 48.5 100.0 39.1 93.3 

Specificity (%) 86.0 76.9 90.6 79.1 94.2 85.7 

FN (%) 18.0 0.0 60.9 0.0 51.5 6.7 

FP (%) 14.0 23.1 5.8 20.9 9.4 14.3 
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1.6 �	����
	��((��(�0��0�!	�����	� ���(��	�D,	
	)�	�������������	��������� 


�����
��%�3���������5*�5�+�-+��#�,����0	��%	������-����(("��(��*�$ 
. �5����*�!#���,�6��


���� *����* 21� 
���� *	25���� 2552 ����6�%����6������5*�(����(�(�������
(���
��%����6��
(������
,(��


��������
"���� #,�����0	��%	����"��������������6���%����6������6�%��
�������%�*������%	 ���%����6������5*

��3��	3� 100 ��� ��6�
���%����6������5*�(��� 66 ��� �(�%����6������5*�((� 34 ��� �(���%��
�������

���� OF test �(� DCIP-test #�%����6������5*��3�����(56* ���������
(���%����6�� (P1) �(�����0	��%	������
"���3�

����� (P2 �(� P3) 
"����%�*�(���%��
������ �������#�%������� 5 

�(������
*	��(����������,�6������0	��%	������
"� 2 �� ������
*	�
"����%�*�������� -��6� 

�(�������� OF *�
"����%����6������6���(�*6%����� ��* 3 ��� �(� �(�������� DCIP *�%����6������6���(�*6

%�������* 2 ��� (%������� 6) 
*������
*	����*����(���/���(�������� OF �(� DCIP �����6� Kappa -��6� 

*��6�
�6���� 0.93 �(� 0.96 %�*("����  


*������
*	����*7"���.��������/������0	��%	������
"� 2 �� ���#7�
��>!����"�,�� -��6� �(���

%��
�������'�(��)�
*��/������0	��%	������
"���3������ �6��
��>!����"�,�� (%������� 7) 
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�	�	� �+ 5   �(���%��
�������'�(��)�
*��#�%����6������5*�(����(�(� ���������
(���%����6���(�����0	��%	 

������
"� 
"����%�*7�	�K��*��(�	��(��(����	�	
&��'�(��)�
*��  

     

��06� D
��

F�9�9��(�
  

-��	���
��#���	���������* OF/DCIP 

�,	
�
�����6	� �+�����( 

9��  P1 9��  P2 9��  P3 

1 

 

 

 

 

 

 

A2A �-thal 1 trait (N=4) +/- 3 3 3 

+/+ 1 1 1 

� -thal trait (N=1) +/+ 1 1 1 

Non �-thal 1 and �-thal  

(N =6) 

-/+ 3 2 3 

+/- 1 1 1 

+/+ 2 3 2 

EA  

 
Hb E trait without �-thal 1  

(N=38)     

-/+ 28 29 28 

+/+ 10 9 10 

Hb E trait with �-thal 1  

(N=5)     

 

+/- 2 0 2 

+/+ 3 5 3 

-/+ 0 0 1 

CSEA** Hb E trait with  Hb CS  (N=1) +/- 1 1 1 

EE   Homozygous Hb E without  

�-thal 1 (N = 10) 

+/+ 10 10 10 

CSA2A  Hb CS carrier +/+ 1 1 1 

2 A2A  Non-�-thal 1 and �-thal  

(N = 34) 

-/- 34 34 34 

�	�	
&��
���(���%��
�	
����,!K��*��(�	� �(��(���%��

�� �-thal 1, ** %Hb E = 19.7 * 
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�	�	� �+ 6 ���*����(���/���(�������� OF test �(� DCIP-test �������0	��%	������
"� 2 �� 

Screening by P3 Screening by  P2 
Total 

Positive Negative 

OF-test    

     Positive 33 1 34 

     Negative 2 64 66 

     Total 35 65 100 

DCIP-test    

     Positive 59 0 59 

     Negative 2 39 41 

     Total 61 39 100 

 

K = 0.93 for OF-test and 0.96 for DCIP-test 
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�	�	� �+ 7 �(�����������*7"���.���%��
�������'�(��)�
*��/������"��������� 3 �� 

-��	������������ 

-��	�����

�%
��
 

���x��	�������
 -��	�

������
 

9��  P1 9��  P2 9��  P3 

�*6-� false negative /�����

����� OF-test #�������
���

-�,�  �-thal 1  �(�  �0-thal 

FN = 0 FN = 0 FN = 10% 

(1/10) 

�6�� -�,� �-thal 1  

�(� �-thal (
&-�� P1 

�(� P2) 

-�,�  Hb E �*6-� false negative /�����

����� DCIP-test #�������
�� �

-�,� Hb E  �(�*���	*�� Hb E 

> 25% ,����*6*�-�,� �-thal 1  

�6�* 

FN = 5.6%  

(3/54)a 

 

FN = 1.9%  

(1/54)b 

 

FN = 5.6%  

(3/54)a 

 

�6�� 

-� false positive /�����%��


����������� OF/DCIP ����*6


�	�  20%* 

FP =15.0% 

(6/40) 

FP =15.0% 

(6/40) 

FP =15.0% 

(6/40) 
Non � -thal 1, 

�-thal, Hb E 

�6�� 

��� *�7�	�K��*��(�	�
��� CSEA; %E=19.3 �(���� 2 ��� 
��� EA with  �-thal 1 a: 1 


��� 1 ��� ���*�7�	�K��*��(�	�
��� CSEA; %E=19.3 b: 
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2. �6	"D8�6	��6�-������ 

2.1 �6	"D8�6	��	����� 	�$8���z�(����	�"
�	��8
$	�:6���+�� 


��/��*�(�(�"�
�	����%��
�������'�(��)�
*��/�����-����(-����� )1���"�
�	����%�*����0	��%	���

��������"�,�� -��6� #���,�6����  2549-2551 *�,.	�%�3����+!���#,*6������������%��
����������� 

OF/DCIP #���� 3 ��  
"������3��	3� 739 ��� -��(%��
�����������	���%	 (�(
��� +/- ,��� -/+ ,��� +/+) 


"���� 387 ��� �	�
�������(� 52.4 #�
"������3��*��2%	�%�*��*���� 260 ��� �	�
�������(� 67.2 /��,.	�

%�3����+!���*��(��������	���%	 �(�-��(��������	���%	#���*�
"���� 166 ��� �	�
�����6�*��
�����
���(���

%��
������� ����(� 63.8 /����6�*����3�,*� 
��������
*	����*
����������(%��
�	
����,!K��*��(�	����

������
��$���!�	���$��%�!����-��! 
./����6� -���6
�������3��	3� 43 ��6 �	�
�������(� 25.9 /����6�*��
�����
��

���%��
������� ���
�����6
�����%6� homozygous �-thalassemia 1 
"���� 37 ��6 �(�
�����%6� �-thalassemia / 

Hb E 
"���� 5 ��6 �(�
�����%6���3� homozygous �-thalassemia 1 �(� �-thalassemia / Hb E 
"���� 1 ��6 �	�


�������(�/����6
�����
�����%��
�	
����,!K��*��(�	�
�6����  86.1, 11.6 �(� 2.3 %�*("���� #�
"������6
�����

%6� homozygous �-thalassemia 1 *���6�*�������*��2��5����*
�����
���(%��
�	
����,!
�� �-thalassemia 1 

�����3��	3� 22 ��6 �(��*6��*��2��5����
�����
���*6*��(%��
�	
����,!
�� 
"���� 16 ��6 ���#�
"���������*��2��5�

�(��� -���6
�����%6� homozygous �-thalassemia 1 
�	� 
"���� 2 ��6 (������ 2)   


*���
�����
�����(����"�
�	����
"����%�*�� �����*�� ���
�����
������%�����%��
%����6�����

#,��(���%��
�������
������, ��%�����%	�%�*��*�, ��%�����%��
-���6
�����
�����%��
�������  �(���%��

���%��
-���6
�����
�����%��
������ -��6� ��%�����%��
-�%����6������������
������*�����6�����#�(�
�������

%(�� 3 ��  �(�-��6���%�����%	�%�*��*� *�������*���
-	�*/13� ���
�� ����(� 56.9 #���  2549 
�������(� 76.1 

#���  2550 �(�����(� 70.1 #���  2551   


�����
�����
����
"������6
�����
���(���%��
�������#���,�6����  2549 21� 2551 -��6�*�������*

(�(�
�� 78.0  #���  2549 
��� 60.9 #���  2551 #�
"������3 
*������
*	����*
�����
���(���%��
�	
����,!

K��*��(�	� -���6
������������(� 34.4, 13.0 �(� 26.8 %�*("���� 
*������
*	��6�*����(���%��
�	
����,!
�� 

�-thalassemia 1 -���6
�����
�	�#��%6(��� %6���6
�����
�����%��
�	
����,!K��*��(�	� �	�
�������(� 18.2, 16.7  

�(� 20.0 %�*("���� �(�
*����"����
�����%�����%��
-���6
�����
�	�%6���6�*����3�,*� -��6� *���%�����%��


-���6
�����
�	� �	�
�������(� 4.9, 1.2 �(� 3.3 %�*("���� 
&(��� 3 ��  -��������(� 3.1 (%������� 8)  


���(���%��
�	
����,!K��*��(�	����$���!�	���$��%�!����-��! 
. /����6� #���6�*�����*��(���

%��
�������
������ )1���"����%��
�	
����,!K��*��(�	�����
�������	
����,!K��*��(�	���%��*�%	 �(�%��


�	
����,!
�� �-thalassemia 1 �����	'� polymerase chain reaction (PCR) -��������(���%��
�	
����,!

K��*��(�	�#���*��(�+��������%�%6�����21� 16 ������ �(�*���%�����%��
-�����%�%6�������#��%6(���  

(%������� 9) �(�
,������6� ��������� 1-5 
�������������*6*����*
����� ��� ��*�,���+������#���,�1��*�7�	�

K��*��(�	�
��� EA; %Hb E > 25% �(������,�1���*6#76-�,� �-thalassemia �6����������� 6-16 
���������

���*����*
�����%6����*�(��
������'�(��)�
*��7�	��5������� ����6��#,.6
�
�����%6� homozygous �-thalassemia 

1 �6������
�����%6� �-thalassemia / Hb E  �(��*6-���6
�����%6� homozygous �-thalassemia 
(�  


������	
����,!�6�#7�
6��#����%��
���,����0	��%	���
-����	�	
&��'�(��)�
*��#���6�*�� #��������

����5*�(��� ��������'�(��)�
*��/�����-����(-����� ��,�6���� �����*�� 2549-2551 ����	
����,!

�6�#7�
6��%�*/�3�%�����%��
������� 
��������-���6
�����
�����%��
�	
����,!K��*��(�	��(���
���
� �����	�

%�*��%���6�%��
���,����0	��%	���������������'����5/�"�,�� (6) -��6� *��6�#7�
6����3��	3� 187,500 ��� 

���
&(���%6���  *��6�#7�
6�����*�� 62,500 ��� (������ 2) 

 



23 

 
�	�	� �+ 8 �(����"�
�	�������,���6
�����%6����*��5%�
������'�(��)�
*��7�	��5���� ���-����(-����� 
"����

%�*�� �����*��  

 

%��7�3 ����(����"�
�	���� �� �����*�� Total 

2549 2550 2551 

1. 
"����,.	�%�3����+!���#,*6 / ��  269 229 241 739 

2. ��%�����%��
-��(���%��
����������


������#�,.	�%�3����+! (%) 

53.5 

(144/269) 

49.3 

(113/229) 

53.9 

(130/241) 

52.4 

(387/739) 

3. ��%�����%	�%�*��*� (%) 56.9 

(82/144) 

76.1 

(86/113) 

70.1 

(92/130) 

67.2 

(260/387) 

4. ��%�����%��
-���6
�����
�����%��
���

���� (%)a 

78.0 

(64/82) 

53.5 

(46/86) 

60.9 

(56/92) 

63.8 

(166/260) 

5. ��%�����%��
-���6
�����
���(%��


�	
����,!K��*��(�	� (%) 

34.4 

(22/64) 

13.0 

(6/46) 

26.8 

(15/56) 

25.9 

(43/166) 

6. ��%�����%��
-���6
�����
�	� %6�
"������6


�����
��������
*	������(%��
�	
����,!

K��*��(�	� (%)b 

18.2 

(4/22) 

16.7 

(1/6) 

20.0 

(3/15) 

18.6 

(8/43) 

7. ��%�����%��
-���6
�����
�	�%6�
"������6

�*����3�,*� (%)b�
4.9 

(4/82) 

1.2 

(1/86) 

3.3 

(3/92) 

3.1 

(8/260) 

a: 
�����6�*������6�%��
���������$���!�	���$��%�!����-��! �����*�,���+������#���,�1��*��(%��
�������

���� OF/DCIP ��6��#���6��,�1��,�����3������6��
������ (��*��3���6���*��( OF/DCIP 
��� -/+ ��3���6) 

��6
�����
�	�
��������
*	�������%��
�	
����,!K��*��(�	��6�*����(%��

�� �-thalassemia 1   b: 
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�	�	� �+ 9 �������(���%��
�	
����,!K��*��(�	��(��(������
*	����*
�����#���6�*�����#,��(���%��
���

����
������ ���-����(-�����  

 

Hb analysis Risk 

assessmenta 
������ 
"���� (��6) ����(� 

��*�/+���� ��*�/+���� 

1 EA; Hb E > 25% EA; Hb E > 25% No 44 26.5 

2 EA; Hb E > 25% A2A; Hb A2 < 4% No 64 38.6 

3 EA; Hb E > 25% EE No 9 5.4 

4 EA; Hb E > 25% EA; Hb E < 25% No 5 3.0 

5 EA; Hb E > 25% A2ABart’sH No 1 0.6 

6 A2A; Hb A2 < 4% A2A; Hb A2 < 4% Yesb 19 11.4 

7 A2A; Hb A2 < 4% EE Yesb 6 3.6 

8 A2A; Hb A2 < 4% A2A; Hb A2 > 4% Yesb 4 2.4 

9 A2A; Hb A2 < 4% EA; Hb E < 25% Yesb 2 1.2 

10 EA; Hb E < 25% EE Yesb 2 1.2 

11 EE EE Yesb 2 1.2 

12 A2A; Hb A2 < 4% A2ABart’sH Yesb 1 0.6 

13 A2A; Hb A2 > 4% EA; Hb E > 25% Yesc 4 2.4 

14 EA; Hb E > 25% EF Yesc 1 0.6 

15 A2A; Hb A2 > 4% EE Yesb, c 1 0.6 

16 EA; Hb E < 25% EA; Hb E < 25% Yesb 1 0.6 

Total - 64 100 

���
*	�
���(���%��
�	
����,!K��*��(�	�  b: 
�����%6� homozygous �-thalassemia 1 a: 


�����%6� �-thalassemia/Hb E disease c: 
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OF/DCIP screening;  

Pregnant women 739 ��� 

�6	"D8�6	� = 88,680 (	  (1) 

Negative; 352 ��� 

Normal/non-clinically important 

thalassemia; No further 

investigation required 

Positive; 387 ��� %�*��*����; 260 ��� 

OF/DCIP screening; 260 ��� 

�6	"D8�6	� = 31,200 (	  (2) 

Negative; 94 ��� 

Positive; 166 ��� 

Hb analysis; 166 ��6 

�6	"D8�6	� =�44,820�(	  (3) 

�*6#76��6
�����; 123 ��6 

��6
�����; 43 ��6 
�����%6� homozygous �-thal 1 = 38 ��6 


�����%6� �-thal/Hb E = 6 ��6 �6�%��
 PCR for �-thal 1 ��6������ 19 ��� 

�6	"D8�6	� =�22,800 (	  (4) 

-���6
�����%6� homozygous �-thal 1 = 2 ��6 

����6	"D8�6	� (1)+(2)+(3)+(4) = 187,500 (	  (�#��+� 62,500 (	 /�� )�

 

 

 

 

������ 2 /�3�%���(��6�#7�
6��#����%��
���,����0	��%	���
-����	�	
&��'�(��)�
*��#���6�*��
����� �����������5*

�(��� ��������'�(��)�
*�� ���-����(-����� ��,�6���� �����*�� 2549-2551  
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5. �
� 	���6	��6	��,	$��(���6	"D8�6	��6������%
��
��%+��8
$	�:6���+��"
�%> 
 �+ �+����	�D0�&��F�9�9��(�
��

�:� 


��/��*�(�(����"�
�	�������-����(-����� ���-��6� ���*������(� 25 /����6�*��
�����
���(%��
���

���� 
�����6���*������*�(��
���
-��� homozygous Hb E 
�����
����3���*��(�+����*�7�	�K��*��(�	�
��� EA; % 

Hb E > 25 % ,����*��2,���������6���6���"�,�����������6�*��
,(6���3 ���
������6�%��
������ �6�
�76��

(��6�#7�
6����� 
������	
����,!������
��/���6���7��
*��
(������ %����6��
(������*������	���%��
���

����'�(��)�
*�� #����-����(75*7�+��%�������
&���
,��� 7 �,6� ��*��3��	3� 1,166 ���   -��6� #��(56*���


���-�,�  �-thal 1 �(� �-thal *��6� MCV ����5���� 76.7 fl �(��6� MCH ����5���� 25.8 pg (������ 3) )1��������

�6� �6� MCV ��� 80 fl �(��6� MCH ��� 27 pg 
���
��>!���
,*���*�"�,����������-�,� �-thal 1  �(� �-thal  

��6������%�* #��(56*-�,� Hb E ���*���� �-thal  1 �}� -��6� *��6� MCV ����5���� 72.0 fl �(��6� MCH ����5���� 

23.0 pg (������ 4) 
1�����"�,���6� MCV > 74 fl ,��� �6� MCH > 25 pg 
���
��>!%���	��"�,���������
�����

�6�%��
������ (������ 5) �(��"�
��>!����(6����������75�/��*�(��6�*��������������%��
�������'�(��)�
*�� 51 

��6  -��6� #�
"���� 18 ��6���*��(�������
������ *� 11 ��6 *��( DCIP 
��������3���*��(�+���� 
*���#7�
��>!���

�"�,�� -��6� ��*��2�����6����*6
��������
������6�%��
�	
����,!K��*��(�	����
"���� 9/11 ��6 (����(� 81.8)  

(������ 6) ����#,�
,���6� MCV > 74 fl ,��� �6� MCH > 25 pg �6�*����(%��
����� DCIP ���
������ �6�
�


���������
(���,�1��#���������6�*��-�,�  Hb E ����*6*���� �-thal 1  �}� �(�(��*������
���
-����K�*�)���

K��*��(�	������
������6�%��
������  )1��76��(��6�#7�
6������6�%��
�������"�,���-�3�������*����*75� Hb E ������ 
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A 

B 

�:� �+ 3 �6� MCV (A) �(� MCH (B) #�%����6��
(����������*6#76-�,� �-thal 1, �-thal �(� Hb E 

�(�������
���-�,� �-thal 1 �(� �-thal [group 1: non �-thal 1 & �-thal; N = 629, group 2: 

�-thal 1 & �-thal; N = 63 (�-thal 1 = 51, �-thal = 12)] 
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 A 
 

 

 

 

 

 

 

 

 

 

 

 

B 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

�:� �+ 4 �6� MCV (A) �(� MCH (B) #�%����6��
(���������
�� �-�,� Hb E ����*6*�
�� �-thal 1 �(�

-�,� Hb E ���*�
�� �-thal 1 �6�* (group 1: Hb E trait without �-thal 1; N = 450, group 2: Hb 

E trait with �-thal 1; N = 24) 
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Positive screened couple 
 

MCV and/or MCH 

If both;  

MCV < 74 fl and/or MCH < 25 pg 

Hb/DNA analyses in the couple 

Routine antenatal care 

�:� �+ 5 ��������������6�*�����*������*�(��
��� homozygous Hb E ���
������6�%��
������%6�   

If one of them;  

MCV > 74 fl and/or MCH > 25 pg 

Couple with positive DCIP 
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Positive screened couples;  

N = 18/51 (35.3%) 

MCV and/or MCH 

Couples with MCV < 74 fl and/or 

MCH < 25 pg; N = 9/11 (81.8%) 

Couples with MCV > 74 fl and/or 

MCH > 25 pg; N = 2/11 (18.2%) 

Hb/DNA analyses in the couple = 2/11 

Routine antenatal care 

�:� �+ 6 �(����������������������6�*�����*������*�(��
��� homozygous Hb E ���
������6�

%��
������%6� #���6�*�����*������	���%��
�������'�(��)�
*��#����-����(75*7� 
"���� 51 ��6   

Couples with positive DCIP;  

N = 11/18 (61.1%) 

Screened couples; N = 51  
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6. ��	�D0�!	����%���	� !	��&	��	�0�$�=� ���!	����%���	��	��	�&	��	�0�$�=�  

4.1 !	����%���	�"
�����6	���%��-: 8�	��((���	�������������	��������� 


��������
*	�+���
(���
�� ���#7�
��>!���!������*���(� (Hb < 11 g/dl �"�,���,.	�%�3����+! 

�(� Hb < 13 g/dl �"�,���
-$7��) -�+���
(���
��#�,.	�%�3����+! ����(� 27.7 (320/1,154) #�
-$

7������(� 12.0 (19/158) -�+���/��'�%5
,(�� (ferritin < 20 ng/ml) #�,.	�%�3����+! ����(� 27.5 

(138/502) �(�-�+���
(���
��
�����/��'�%5
,(�� (ferritin < 20 ng/ml & Hb < 11.0 g/dl) ����(� 

11.6 (58/502) ���#�
-$7���*6-�+���/��'�%5
,(��
(� (%������� 10)   �(�
*������
*	���%�����

%��
-�+���
(���
��
"����%�*-�3���� -�+���
(���
���%�%6������� %�3��%6����(� 17.2 #� ���-����(

("��(��*�$ 21�����(� 36.8 #����-����(
/��� (������ 7)  

 

!	����%���	��	��	�&	��$�=�"
$)����>����!� 4.2 


��������
*	�+���
(���
��
�����/��'�%5
,(�� #�%����6��
(���,.	�%�3����+!
�����-����(75*7� 

6 �,6� ���#7������ ferritin < 20 ng/ml �6�*��� Hb < 11 g/dl 
���
��>!%���	� -��6� �%6(�-�3����*���%��

���%��
-�+���
(���
��
�����/��'�%5
,(���%�%6������� ���-�3�������-�+���
(���
��
�����/��'�%5


,(������5� ��� ���-����(
/��� ���-�������21�����(� 50 /��,.	�%�3�����+!���*�+���
(���
�� #�/�����

-�3 ��������8 -����������6���6��7��

� (������ 8)   

 

4.3 ��	������
����$�6	���
�	�����������(!	����%���	�����	�������������	������������-�&��

!	����%���	��	��	�&	��	�0�$�=������
 �-thalassemia 2 �6��	�������������	��������� 


������	
����,!/��*�(�����������Z���*��*-��'!��,�6��+���
(���
�� (���#7������ Hb 
���
��>!) 

����(���%��
����������� MCV �(� MCH #�������*�
��'�(��)�
*��7�	�%6��8 (������ 9-10)  
-������
*	�

���*��*-��'!��,�6��
��'�(��)�
*�����+���
(���
���(����%��
�������'�(��)�
*�� 
�
,������6�*�

-�,�'�(��)�
*�����7�	�
�6���3����*�����6��/��������*�+���
(���
���6��/������ �6��������
���-�,� �-thal 2 ��3� 

,���*6*�+���/��
,(���6�* �6��#,.6
��*6*�+���
(���
�� �(����-��6��6��#,.6/��������*�+���/��
,(��
�

���6#���������*6*�+���
(���
�� �(�
�
,������6� �6��#,.6/��������*�
��'�(��)�
*��
�*��6� MCV �(� MCH ���

%"����6��(56*����*6*�
��'�(��)�
*�� (non-thalassemia) 
*���#7�
��>! MCV < 80 fl �(�/,��� MCH < 27 pg 


���
��>!%���	�
-������
(���%����6��
-����6�%��
�	�	
&���6�
���-�,� �-thal 1 �(�/,��� �-thal ,����*6 ��


�
,������6�*��(����(�*���
��-�,�'�(��)�
*�����,(��7�	� 
��/��*�(#�%������� 11 )1����������6��

/��'�(��)�
*���%6(�7�	����-�#��(56*���#,��(���%��
����������� MCV �(� MCH 
�������(�(� 
�
,��

����6� 7�	�/��'�(��)�
*�����#,��(���%��
�������
�������5���� ��� �-thalassemia 7�	����*�
�� �-globin 

�	���%	*����6� 2 
��, �-thalassemia �(� homozygous Hb E �6��7�	�����8 #,��(���%��
������������3�

����(�(� 
*����	
����,!
�����
��������6��/��-�,�'�(��)�
*��7�	�%6��8#��(56*���#,��(���%��
�������


�������(�(� (��3����������#7��6� MCV/MCH �(� OF-test) -��6� -�,�'�(��)�
*�����*��(%6����
�	�

�(����(�*/�����%��
�������'�(��)�
*����6��*�����"���. ��� -�,� Hb E ����*6*�
�� �-thalassemia 

�6�* �(�-�,� Hb CS / Ps (%������� 12-13)   
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�	�	� �+ 10 ��%�����%��
-�+���
(���
�� +���/��
,(�� +���
(���
��
�����/��
,(�� �(�'�(��)�
*��#����

*������	���%��
�������'�(��)�
*��#����-����(75*7� +��%�������
&���
,��� 

 

 Female (N = 1154) Male (N = 158) 

Proportion 

(%) 

95% CI Proportion 

(%) 

95% CI 

Anemiaa 27.7 25.2 - 30.4 12.0 7.4 – 18.1 

Iron deficiencyb 27.5 23.6 – 31.6 0 - 

Iron deficiency anemiab 11.6 8.9 – 14.7 0 - 

a : Based on WHO criteria: Hb < 11.0 g/dl, N   

b : Based on ferritin < 20 ng/ml, ferritin available in 502 women and 107 men  
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�:� �+ 7 ��%�����%��
-�+���
(���
�� 
"����%�*-�3���� (BK: �-.�1���� 
.,������, BD: �-.�����5�  


.�5��'���, SB: �-.$���5.
���� 
.,������("�+�, TP: �-.'�%5-�* 
.���-�*, TL: �-.�6�(�� 
.
(�,  

BT: 

RS: 

�-.������6� 
.7��+�*	, KW: ���-����(
/��� 
.����	�'5!, LM: �-.("��(��*�$ 
.�5����*�!,  

�-.��9��$( 
.$����
�9, BN: �-.�5.>�	� 
.�5�(��7'���)  
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�:� �+ 8 ��%�����%��
-�+���
(���
�� +���
(���
��
�����/��
,(�� �(�'�(��)�
*�� #����-����(75*7� 6 

�,6� (BK: �-.�1���� 
.,������, SB: �-.$���5.
���� 
.,������("�+�, BT: �-.������6� 
.7��+�*	,  

KW: ���-����(
/��� 
.����	�'5!, LM: �-.("��(��*�$ 
.�5����*�!, RS: �-.��9��$( 
.$����
�9)  

*�*6��*-�,� �-thalassemia 2�

 



35 
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B 

 

 

�:� �+ 9 ���*��*-��'!��,�6��
��'�(��)�
*�����+���
(���
���(����%��
�������'�(��)�
*������ MCV (A) 

�(� MCH (B) 
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�	�	� �+ 11 7�	�/��'�(��)�
*�����-�#��(56*���#,��(���%��
����������� MCV �(� MCH ���
�������(�(� 

 

Thalassemia genotype MCV screening MCH screening 

Positive Negative Positive Negative 

n % n % n % n % 

�-thalassemia         

   Two or more �-gene defect 18 5.9 0 0 18 5.8 0 0 

   Single �-gene defect         

      Heterozygous��-thal 2 32 10.5 23 7.6 29 9.3 26 8.8 

      Heterozygous Hb CS/Ps 24 7.9 12 4.0 25 8.0 11 3.7 

�-thalassemia 7 2.3 0 0 7  0 0 

Hb E         

   Heterozygous Hb E 105 34.4 34 11.2 116 37.1 23 7.8 

   Heterozygous Hb E with 2 or more 

�-gene defect 

11 3.6 0 0 11 3.5 0 0 

   Heterozygous Hb E with single �-

gene defect 

        

      Heterozygous Hb E with  �-thal 2 28 9.2 27 8.9 25 8.0 30 10.2 

      Heterozygous Hb E with  Hb CS/Ps 12 3.9 11 3.6 15 4.8 8 2.7 

Homozygous Hb E 36 11.8 0 0 36 11.5 0 0 

Non-thalassemia 32 10.5 196 64.7 31 9.9 197 66.8 
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�	�	� �+ 12 ����6��/��-�,�'�(��)�
*�� +���/��
,(�� �(�+���
(���
��
�����/��
,(��#��(56*%����6�����

#,��(���%��
����������� MCV �(� MCH 
�������(�(�  

 

Condition MCV screening MCH screening 

Positive   

(N = 306) 

Negative  

(N = 303) 

P-value Positive  

(N = 314) 

Negative  

(N = 295) 

P-value 

n % n % n % n % 

Heterozygous �-

thal 2 

32 10.5 23 7.6 0.216 29 9.2 26 8.8 0.856 

Heterozygous Hb 

CS /Ps 

24 7.8 12 4.0 0.041 25 8.0 11 3.7 0.025 

Heterozygous Hb E 105 34.3 34 11.2 < 0.001 116 36.9 23 7.8 < 0.001 

Heterozygous Hb E 

with �-thal 2 

28 9.1 27 8.9 0.981 25 8.0 30 10.1 0.343 

Heterozygous Hb E 

with Hb CS /Ps 

12 3.9 10 3.3 0.681 15 4.8 8 2.7 0.177 

All ID
§
 84 27.5 54 17.8  0.004 83  26.4  55 18.6 0.021 

ID without thal   11 3.6 36 11.9 < 0.001 11 3.5 36 12.2 < 0.001 

All IDA
€
 40 13.1 19 6.3 0.004 43 13.7 16 5.4 < 0.001 

IDA without thal 4 1.3 10 3.3 0.101 5 1.6 9 3.0 0.234 
§
All individuals with ferritin < 20 ng/ml,   

€
 All individuals with ferritin < 20 ng/ml and Hb < 11 g/dl 
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�	�	� �+ 13 ����6��/��-�,�'�(��)�
*�� +���/��
,(�� �(�+���
(���
��
�����/��
,(��#��(56*%����6�����

#,��(���%��
����������� OF 
�������(�(�  

 

Condition Positive  (N = 116) Negative (N = 192) P-value 

n % n % 

Heterozygous �-thal 2 8 6.9 25 13.0 0.070 

Heterozygous Hb CS / Ps 5 4.3 17 8.9 0.103 

Heterozygous Hb E 38 32.8 34 17.7 0.004 

Heterozygous Hb E with �-thal 2 16 13.8 8 4.2 0.006 

All ID
§
 14 12.1 33 17.2 0.208 

ID without thal   0 - 13 6.8 nd 

All IDA
€
 9 7.8 13 6.8 0.748 

IDA without thal 0 - 3 1.6 nd 
§
All individuals with ferritin < 20 ng/ml,   

€
 All individuals with ferritin < 20 ng/ml and Hb < 11 g/dl 

nd: not determine due to samall sample size
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1. ��	
�	����	�������������	���������"
!	�����
����#����$
%� 

���
�$�������"�
�	����%��
�������'�(��)�
*����6��
�	�
�� %�3��%6���*�� ��  -.$. 2540 ,(��
����� 

�5-��� Z�6 

�	. �(���� (26) ���-�4��75��"3����"�
��
����"�,����������'�(��)�
*�����
���
�� �,*��/�����

����5*�(��� �����#,�*�����	�'	+�-*��/13� ���������� 
������
�����*
7	��0	��%	���#,��������0	��%	�����6��


/�*/���(�%6�
����� ���
&-����6���	��#�-�3 ����+��%�������
&���
,��� 
���(����"���
���*2��%���/�����

%��
�������#����-����(75*7� 11 �,6� �*��6��6��#,.6 (8/11 �,6�) *��(���%��
�������������6#�
��>!���

��*������ ��6������%�* ���*����-����(75*7�����6��,�1�����*��(���%��
�����������	�-(���6��/���*�� 

(%������� 3) ����#,�
,��21����*
"�
���#����-�4������	�'	+�-���%��
�������/�����-����(75*7� ���

���������-�4������	�'	+�-#�������3���*��2�"����������
�����*
7	��0	��%	��� )1��
���(���$1�9����

����#,�
,���6�����(�� (%������� 4) ��6������%�* ���-�4������	�'	+�-��6���������
����	��
"�
��� �(���*��2�"�

������
��%�3���������5*�5�+�- ,��������������*7"���.
-����"����%	�%�*����	�'	+�-#,����6#�
��>!��

%(��
�(� #����$1�9����3���3  
1�#,����-����(���*����*-���*#����
��%�3������������5*�5�+�-�(��������

��������*7"���.���%��
������� ��(��
�	�*�"�
�	����#����-����( ���#,��5�(������
�����/����	��	
�	�*�(�

�����������%�
�� %�3��%6������%���5��(�������	�7�� ���
��,�%����6������5* ����"�
�	���������%����6��

����5* ��*��3�������
*	��( �(����"�
�	����#����3���3  ���
��
����������*�%�:������0	��%	���/��

����0	��%	������
�����/��� �(�����0	��%	���������������*7"���.���%��
�������/��%�
���(�� (%������� 5-7) 

����6�#,�
�	������7�!%6����*������	������%������������(���%��
���*����*2��%��� �"�����6�������5*�(��� �����

��������6��*�����	�'	+�-*���	��/13�  

�(���������,�1��/������"���
�2������!���%��
�������'�(��)�
*��#����3���3  ��� ����������*75��(�

7�	�/��'�(��)�
*��
��,(��,(��-�3����#�+��%�������
&���
,��� ��3���3  �*��6�����6��*�*�����������"���
'�(��)�


*���6��/���*��#����
�$��� �%6*��
����(
��-�3����
���� �����3��6��#,.6
������������7�	�'�(��)�
*�����

��$���(���%��
�	
����,!K��*��(�	�
���,(�� 
1��"�#,�/��/��*�(���7��

�/��-�,� �-thalassemia ,(��7�	� 

���
&-����6���	�� �-thalassemia 2, Hb CS �(� Hb Pakse’ ��*��3� �-thalassemia 1 7�	� THAI deletion )1��


���7�	����*����������%��
-��������#������ (19, 27-28) �%6����*6*�/��*�(���
�������"���
#�75*7� )1��

����	�	
&��'�(��)�
*��
,(6���3 �����6��2��%��� %�������(���%��
�	
����,!��
���
�
�6���3� )1���*6*����%��
#����

���
"���� 
���(���%��
,�
�� �-thal 1 7�	� THAI deletion -��6� 
�� �-thal 1 (THAI deletion) *����*2��

#������+��%�������
&���
,���%"��*�� ���-����*2��/��
��
�6���� 0.0003 (1/1,460 ���) (%������� 2) 

�(����-��6�%����6�����-�
��7�	���3  
���%����6��
�����-����(75*7�
/��� )1�����*������	����6��,�1��
����(56*7�%	

-��'5! 
�������������6�
��7�	���3-��������#������������ �%6*������-������6�#�75*7�
&-��)1���������5*�(�

�� ��������#��(56*��3%����"��1�21�
��7�	���3���� �6��
�� �-thalassemia ���7�	�,�1���������*6
��*�����"���
��6��


�������*��6�� ��� Hb Pakse’ )1��
���K��*��(�	��	���%	���*��5��*��%	
,*������ Hb CS �(�
��
��� �-

thalassemia 2 ���� K��*��(�	��	���%	7�	���3*�������%��
-����3����#�����6 ��7��(��#���  �.$. 1994 (29) 

,(��
����3����*6*����������
(� 
����������  �.$. 2003 
�	�**����������%��
-�#�������(�7����*-�7����
���

��� EABart’s �(���� Hb H (24, 25, 30) ����#,�
,���6��6�
�-�#��������*��3����
�$#�(�
��������*6���� 

���$1�9����3���3 
����������������������(����"���
 Hb Pakse’ 
��,(��,(��-�3����#�+��%�������
&���
,��� 

)1��-��6�*����*75�
&(�������(� 0.98  (%������� 2) 
����3 
1�
������
��,�1�����
�%����"��1�21�#�����	�	
&��
-������

���(���9��(�#,��"���1�9����-��'5���*���2��%��� 
�����
�����*��0	��*-��'!/��
����3 ���
�� �-thal 1 �6��(#,�


�	����'�(��)�
*�������
*����������5������� (31-32) ���$1�9����3���3  ���
��
���������������*75��(����*

,(��,(��/��
��'�(��)�
*�����-�������*���(�� ����"�#,�����/�����.,�/�����'�(��)�
*��7�	��5�������-�)1�� 
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�%�%6�������#��%6(�-�3����  ���
,������6� #�-�3����+��%�������
&���
,���%���� *������-���� homozygous 

�-thal 1 *����6�-�3��������8
����%�����%��
-� �-thal 1 (������ 1) �6��-�3����+��%�������
&���
,���

%��(6����3��6�
�-����'�(��)�
*��7�	��5�������������6�-�3��������8 �%6*������-���6�*�����*�(��
���
-��� 

homozygous Hb E ������ )1��,��*�����"�,���������"�,���������������6�*��
,(6���3���
�������6�%6���� 
�

76��(��6�#7�
6�����%��
������(�������*��     

���
����3  
��/��*�(���*75�'�(��)�
*�����
���
�� �,*��/���������5*�(��� ����� 
,������6���%�����%��


-�-�,� �-thalassemia #��%6(�-�3����+��%�������
&���
,����*6�%�%6�����*����� ���-�������*������(� 

1-2 /�����7��� (������ 1) ����#,�
,���6���������-���� �-thalassemia/Hb E ���*6�6���� �6�#,�
�	��"�2�*

���*�5�*�5�/������"�
�	����%��
�������#�-�3����+��%�������
&���
,������ #����$1�9����3���3  
1�������*��

����6�#7�
6�����%��
���,����0	��%	���%6��((�-'! ��� ������-���6
�����/������"�
�	����%��
�������'�(��)�


*�� ����	
����,!/��*�(����,(��/�����-����(75*7�-����� )1��
,������6� #��%6(��� *������-���6
��������*�� 2 
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Abstract
Thalassemia screening using a combined osmotic fragility (OF) test and dichlorophenolindophenol (DCIP)

precipitation test has been implemented in Lamplaimat Hospital since 2005. However, quality control (QC)

system has not yet been established. In order to develop an internal QC and proficiency testing program for

thalassemia screening, one of laboratory staffs was assigned to prepare QC samples by selecting left-over blood

samples from routine practice. The selection criterion for positive QC was MCV < 75 fl and Hb > 10 g/dl. For

negative QC, sample with MCV > 85 fl and Hb > 12 g/dl was selected. These QC samples were firstly tested

using the OF and DCIP tests by the assigned staff and then blindly tested by the other two laboratory staffs who

took responsibility on the OF/DCIP screening in routine practice. The screening results were recorded as

unknown samples. From January to June 2009, a total of 100 QC samples (66 positive QC and 34 negative QC)

were collected. All of them were sent to the Centre for Research and Development of Medical Diagnostic

Laboratories, Faculty of Associated Medical Sciences, Khon Kaen University, to investigate for thalassemia and

hemoglobinopathies using standard methods. Agreement of the OF/DCIP screening between the 2 staffs was

evaluated using Kappa statistics.  Acceptable proficiency testing was assessed according to the criteria of no

false negative OF result in �-thalassemia 1 or �-thalassemia carrier and no false negative DCIP result in Hb E

carrier with Hb E > 25% and with false positive rate of less than 20 % in normal QC samples (sample without

�-thalassemia 1, �-thalassemia and Hb E). Based on Kappa analysis, a perfect agreement was obtained for both

OF test (K = 0.93) and DCIP test (K = 0.96). Proficiency testing on thalassemia screening of the two staffs

revealed acceptable result. The data indicates the same standard in performing thalassemia screening of the

Lamplaimatûs laboratory staffs. The internal QC and proficiency testing program established in this study should

prove useful for effective prevention and control of thalassemia in the region.

Keywords: Thalassemia screening, OF/DCIP,  Quality control,  Proficiency testing
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 ”§—≠¢ÕßÀ≈“¬ª√–‡∑»∑—Ë«‚≈° ‡°‘¥®“°§«“¡º‘¥ª°μ‘∑“ß

°√√¡æ—π∏ÿå¢Õß°“√ √â“ßŒ’‚¡‚°≈∫‘π  ”À√—∫ª√–‡∑»‰∑¬

°√–∑√«ß “∏“√≥ ÿ¢‰¥âª√–°“»π‚¬∫“¬ àß‡ √‘¡ªÑÕß°—π

·≈–§«∫§ÿ¡‚√§∏“≈— ´’‡¡’¬™π‘¥√ÿπ·√ß 3 ™π‘¥  §◊Õ

homozygous ��thalassemia 1 (Hb Bartûs hydrops

fetalis), homozygous ��thalassemia ·≈– ��thalassemia

/ Hb E
(1)
 ‚¥¬°”Àπ¥„Àâμ√«®§—¥°√ÕßÀ≠‘ßμ—Èß§√√¿å∑ÿ°√“¬

∑’Ë ¡—§√„®¥â«¬ OF test √à«¡°—∫ DCIP test À√◊Õ MCV √à«¡

°—∫ DCIP test ‚¥¬ OF test À√◊Õ MCV ‡ªìπ°“√∑¥ Õ∫

∑’Ë„™â„π°“√§âπÀ“æ“À–Õ—≈ø“∏“≈— ´’‡¡’¬·≈–∫’μ“∏“≈— ´’‡¡’¬

 à«π DCIP „™â‡æ◊ËÕ§âπÀ“æ“À–Œ’‚¡‚°≈∫‘πÕ’
(2-4)

 À“°„Àâº≈

°“√∑¥ Õ∫Õ¬à“ß„¥Õ¬à“ßÀπ÷Ëß‡ªìπ∫«°„Àâ àßμ√«®¬◊π¬—πμàÕ

·μàÀ“°„Àâº≈°“√∑¥ Õ∫‡ªìπ≈∫∑—Èß Õß°“√∑¥ Õ∫ ∂◊Õ«à“

‰¡à¡’§«“¡‡ ’Ë¬ßμàÕ°“√¡’≈Ÿ°‡ªìπ∏“≈— ´’‡¡’¬∑’Ë‡ªìπ‡ªÑ“À¡“¬

¢Õß°“√§«∫§ÿ¡·≈–ªÑÕß°—π „Àâ¥Ÿ·≈§√√¿åμ“¡ª°μ‘‰¡à®”‡ªìπ

μâÕß àßμ√«®¬◊π¬—π·μàÕ¬à“ß„¥ ¥—ßπ—Èπ°“√μ√«®°√Õß∑’Ë„™â®÷ß

‰¡à§«√¡’º≈≈∫ª≈Õ¡ ‡π◊ËÕß®“°®–∑”„ÀâÀ≠‘ßμ—Èß§√√¿å·≈–§Ÿà

 ¡√ ‰¡à‰¥â√—∫§”·π–π”‡æ◊ËÕ°“√§«∫§ÿ¡·≈–ªÑÕß°—π∑’Ë‡À¡“–

 ¡·≈–¡’‚Õ°“ ∑’Ë∑“√°„π§√√¿å®–‡ªìπ‚√§∏“≈— ´’‡¡’¬™π‘¥

√ÿπ·√ß‰¥â

ªí®®ÿ∫—π°“√∑¥ Õ∫ OF ·≈– DCIP ‰¥â¡’°“√º≈‘μ‡ªìπ

™ÿ¥πÈ”¬“ ”‡√Á®√Ÿª®”Àπà“¬·≈–„™â°—πÕ¬à“ß·æ√àÀ≈“¬„π

ª√–‡∑»‰∑¬ ‚¥¬™ÿ¥πÈ”¬“ ”‡√Á®√Ÿª∑’Ëπ‘¬¡„™â°—π∑—Ë«‰ª §◊Õ KKU

OF ·≈– KKU DCIP Clear
(5)
 ·μà™ÿ¥πÈ”¬“¥—ß°≈à“«¬—ß‰¡à¡’

μ—«Õ¬à“ß§«∫§ÿ¡§ÿ≥¿“æ„Àâ¡“°—∫∫√√®ÿ¿—≥±å ‡π◊ËÕß®“°¢âÕ

®”°—¥¢Õß°“√∑¥ Õ∫∑’Ë®–μâÕß„™â‡≈◊Õ¥„À¡à„π°“√∑¥ Õ∫ ‚¥¬

‡©æ“–Õ¬à“ß¬‘Ëß OF test ¥—ßπ—Èπ‚√ßæ¬“∫“≈·μà≈–·Ààß®–

μâÕß®—¥À“‡≈◊Õ¥ ”À√—∫§«∫§ÿ¡§ÿ≥¿“æ‡Õß ÷́ËßÀâÕßªØ‘∫—μ‘

°“√À≈“¬·Ààß‰¡à‰¥â¥”‡π‘π°“√„π à«ππ’È ®÷ß àßº≈„Àâ¡’√“¬ß“π

°“√μ√«®°√Õß∑’Ëº‘¥æ≈“¥‰¥â
(6, 7)

‚√ßæ¬“∫“≈≈”ª≈“¬¡“» ®. ∫ÿ√’√—¡¬å ‡ªìπ‚√ßæ¬“∫“≈∑’Ë

‰¥â¥”‡π‘π°“√μ√«®§—¥°√Õß∏“≈— ´’‡¡’¬Õ¬à“ß®√‘ß®—ß μ—Èß·μàªï

æ.». 2548 μ“¡π‚¬∫“¬¢Õß°√–∑√«ß “∏“√≥ ÿ¢ ∑’Ëºà“π

¡“¬—ß‰¡à¡’√–∫∫§«∫§ÿ¡§ÿ≥¿“æ°“√μ√«®§—¥°√Õß∏“≈— ´’‡¡’¬

¥—ßπ—Èπ‡æ◊ËÕ‡ªìπ°“√ªÑÕß°—π§«“¡º‘¥æ≈“¥∑’ËÕ“®‡°‘¥¢÷Èπ„π

°√–∫«π°“√∑¥ Õ∫ ºŸâ«‘®—¬®÷ß¡’·π«§‘¥∑’Ë®–æ—≤π“√–∫∫°“√

§«∫§ÿ¡§ÿ≥¿“æ°“√μ√«®§—¥°√Õß∏“≈— ´’‡¡’¬¿“¬„πÀâÕß

ªØ‘∫—μ‘°“√‚√ßæ¬“∫“≈≈”ª≈“¬¡“»¢÷Èπ ‚¥¬π”·π«∑“ß°“√

§—¥‡≈◊Õ°μ—«Õ¬à“ß‡≈◊Õ¥∑’Ë‡À≈◊Õ®“°ß“πª√–®”«—πμ“¡∑’Ë¡’ºŸâ

·π–π”‰«â
(8)
 ¡“ª√–¬ÿ°μå„™â„π°“√§«∫§ÿ¡§ÿ≥¿“æ°“√μ√«®

§—¥°√Õß∏“≈— ´’‡¡’¬„πß“πª√–®”«—π Õ’°∑—Èß¡’·π«§‘¥∑’Ë®–

æ—≤π“√–∫∫°“√∑¥ Õ∫§«“¡™”π“≠°“√μ√«®§—¥°√Õß

∏“≈— ´’‡¡’¬¢Õß∫ÿ§≈“°√ÀâÕßªØ‘∫—μ‘°“√‚√ßæ¬“∫“≈≈”

ª≈“¬¡“» ‚¥¬√à«¡°—∫»Ÿπ¬å«‘®—¬·≈–æ—≤π“°“√μ√«®«‘π‘®©—¬

∑“ßÀâÕßªØ‘∫—μ‘°“√∑“ß°“√·æ∑¬å (»«ª.) §≥–‡∑§π‘§°“√

·æ∑¬å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ ´÷Ëß π—∫ πÿπ°“√μ√«®¬◊π¬—π

‚¥¬°“√μ√«®«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘π·≈–¥’‡ÕÁπ‡Õ

«— ¥ÿ·≈–«‘∏’°“√»÷°…“
1. °“√§—¥‡≈◊Õ°μ—«Õ¬à“ß§«∫§ÿ¡§ÿ≥¿“æ

„Àâ∫ÿ§≈“°√ 1 §π ∑”Àπâ“∑’Ë§—¥‡≈◊Õ°μ—«Õ¬à“ß‡≈◊Õ¥∑’Ë

‡À≈◊Õ®“°°“√μ√«® CBC „πß“πª√–®”«—π ‡æ◊ËÕ„™â‡ªìπ

μ—«Õ¬à“ß§«∫§ÿ¡º≈∫«°·≈–≈∫ ‚¥¬„™â‡°≥±å MCV < 75

fl √à«¡°—∫ Hb > 10 g/dl  ”À√—∫μ—«Õ¬à“ß§«∫§ÿ¡º≈∫«°

·≈– MCV > 85 fl √à«¡°—∫ Hb > 12 g/dl  ”À√—∫

μ—«Õ¬à“ß§«∫§ÿ¡º≈≈∫ 
(8)

‚§√ß°“√«‘®—¬π’Èºà“π§«“¡‡ÀÁπ™Õ∫®“°§≥–°√√¡°“√

®√‘¬∏√√¡°“√«‘®—¬„π¡πÿ…¬å¡À“«‘∑¬“≈—¬¢Õπ·°àπ (HE

522230)

2. ¢—ÈπμÕπ·≈–«‘∏’°“√¥”‡π‘π°“√
2.1 ºŸâ§—¥‡≈◊Õ°μ—«Õ¬à“ß§«∫§ÿ¡§ÿ≥¿“æ (P1) μ√«®§—¥

°√Õß∏“≈— ´’‡¡’¬„πμ—«Õ¬à“ß§«∫§ÿ¡§ÿ≥¿“æ∑’Ë§—¥‡≈◊Õ° ∫—π

∑÷°º≈°“√∑¥ Õ∫‡°Á∫‡ªìπ¢âÕ¡Ÿ≈‡∫◊ÈÕßμâπ

2.2 ºŸâ§—¥‡≈◊Õ°μ—«Õ¬à“ß§«∫§ÿ¡§ÿ≥¿“æ®—¥‡μ√’¬¡

μ—«Õ¬à“ß§«∫§ÿ¡§ÿ≥¿“æ‡ ¡◊ÕπÀπ÷Ëß‡ªìπμ—«Õ¬à“ßºŸâ¡“√—∫

∫√‘°“√°“√μ√«®§—¥°√Õß∏“≈—  ’́‡¡’¬  àß„Àâ°—∫ºŸâªØ‘∫—μ‘ß“π

ª√–®” 2 §π (‡ªìπºŸâªØ‘∫—μ‘ß“πÀ≈—° 1 §π §◊Õ P2 ·≈–ºŸâ

ªØ‘∫—μ‘ß“π‡ √‘¡ 1 §π §◊Õ P3) ∑”°“√∑¥ Õ∫§«∫§Ÿà°—∫°“√

μ√«®§—¥°√Õß∏“≈— ´’‡¡’¬„π√–∫∫ª°μ‘ ‚¥¬∑’Ë‰¡à∑√“∫«à“μ—«

Õ¬à“ß√“¬„¥§◊Õμ—«Õ¬à“ß§«∫§ÿ¡§ÿ≥¿“æ·≈–∫—π∑÷°º≈°“√

∑¥ Õ∫

2.3 ·∫àßμ—«Õ¬à“ß‡≈◊Õ¥§«∫§ÿ¡§ÿ≥¿“æ∑’Ë‡À≈◊Õ  àß¡“¬—ß

»Ÿπ¬å«‘®—¬·≈–æ—≤π“°“√μ√«®«‘π‘®©—¬∑“ßÀâÕßªØ‘∫—μ‘°“√

∑“ß°“√·æ∑¬å (»«ª.) §≥–‡∑§π‘§°“√·æ∑¬å  ¡À“«‘∑¬“≈—¬
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¢Õπ·°àπ  ‡æ◊ËÕμ√«®«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘π¥â«¬«‘∏’ cellulose

acetate electrophoresis ·≈–/À√◊Õ  capillary zone

electrophoresis (Sebia, France) ·≈–μ√«®¬’π �-

thalassemia 1 (SEA ·≈– THAI deletion) ¥â«¬«‘∏’ gap

PCR
 (9)

2.4 ª√–‡¡‘πº≈°“√μ√«®§—¥°√Õß∏“≈— ´’‡¡’¬¢ÕßºŸâ

ªØ‘∫—μ‘ß“π‚¥¬‡ª√’¬∫‡∑’¬∫°—∫º≈°“√μ√«®«‘π‘®©—¬∏“≈— ´’

‡¡’¬¥â«¬«‘∏’¡“μ√∞“π·≈–‡ª√’¬∫‡∑’¬∫√–À«à“ßºŸâªØ‘∫—μ‘ß“π

ª√–®”·≈–ª√–‡¡‘π§«“¡™”π“≠°“√μ√«®°√Õß‚¥¬°”Àπ¥

‡°≥±å ¥—ßπ’È

* °”Àπ¥‡°≥±å®“°¢âÕ¡Ÿ≈°“√»÷°…“¢Õß ª√–™“∏‘ª æ≈≈“¿ ·≈–§≥– (8) ∑’Ëæ∫ FP rate ¢Õß°“√μ√«®§—¥°√Õß¥â«¬ OF

/ DCIP ª√–¡“≥√âÕ¬≈– 20 „πμ—«Õ¬à“ß§«∫§ÿ¡∑’Ë‡ªìπ≈∫

3. °“√«‘‡§√“–Àå¢âÕ¡Ÿ≈
«‘‡§√“–Àå§«“¡ Õ¥§≈âÕß√–À«à“ßºŸâªØ‘∫—μ‘ß“πª√–®”

¥â«¬ ∂‘μ‘ Kappa
(10)

 ·≈–ª√–‡¡‘π§«“¡™”π“≠°“√∑¥ Õ∫

¢ÕßºŸâªØ‘∫—μ‘ß“π‡ª√’¬∫‡∑’¬∫°—∫«‘∏’¡“μ√∞“πμ“¡‡°≥±å∑’Ë

°”Àπ¥

º≈°“√»÷°…“
®“°°“√¥”‡π‘π°“√®—¥μ—Èß√–∫∫°“√§«∫§ÿ¡§ÿ≥¿“æ

¿“¬„πÀâÕßªØ‘∫—μ‘°“√„π√–À«à“ß‡¥◊Õπ ¡°√“§¡ ∂÷ß ‡¥◊Õπ

¡‘∂ÿπ“¬π 2552 ‚¥¬®—¥ àßμ—«Õ¬à“ß§«∫§ÿ¡º≈∫«°·≈–≈∫∑’Ë

‰¥â§—¥‡≈◊Õ°®“°μ—«Õ¬à“ß‡≈◊Õ¥∑’Ë‡À≈◊Õ®“°ß“πª√–®”«—π„ÀâºŸâ

ªØ‘∫—μ‘ß“π∑”°“√∑¥ Õ∫§«∫§Ÿà°—∫μ—«Õ¬à“ß∑’Ë àßμ√«®§—¥

°√Õßμ“¡√–∫∫ª°μ‘ ‰¥âμ—«Õ¬à“ß§«∫§ÿ¡∑—Èß ‘Èπ 100 √“¬ ·∫àß

‡ªìπμ—«Õ¬à“ß§«∫§ÿ¡º≈∫«° 66 √“¬ ·≈–μ—«Õ¬à“ß§«∫§ÿ¡

º≈≈∫ 34 √“¬ º≈°“√μ√«®§—¥°√Õß¥â«¬ OF test ·≈–

DCIP-test „πμ—«Õ¬à“ß§«∫§ÿ¡∑—Èß Õß°≈ÿà¡ ‚¥¬ºŸâ§—¥‡≈◊Õ°

μ—«Õ¬à“ß (P1) ·≈–ºŸâªØ‘∫—μ‘ß“πª√–®”∑—Èß Õß§π (P2 ·≈–

P3) ®”·π°μ“¡º≈°“√μ√«®¬◊π¬—π · ¥ß‰«â„π μ“√“ß∑’Ë 1
º≈°“√ª√–‡¡‘πº≈°“√∑¥ Õ∫√–À«à“ßºŸâªØ‘∫—μ‘ß“πª√–®”

2 §π ‚¥¬ª√–‡¡‘π®”·π°μ“¡°“√∑¥ Õ∫ æ∫«à“ º≈°“√

∑¥ Õ∫ OF ¡’®”π«πμ—«Õ¬à“ß∑’ËÕà“πº≈‰¡àμ√ß°—π √«¡ 3 √“¬

·≈– º≈°“√∑¥ Õ∫ DCIP ¡’μ—«Õ¬à“ß∑’ËÕà“πº≈‰¡àμ√ß°—π√«¡

2 √“¬ (μ“√“ß∑’Ë 2) ‡¡◊ËÕª√–‡¡‘π§«“¡ Õ¥§≈âÕß¢Õßº≈°“√

∑¥ Õ∫ OF ·≈– DCIP ¥â«¬§à“ Kappa æ∫«à“ ¡’§à“‡∑à“°—∫

0.93 ·≈– 0.96 μ“¡≈”¥—∫

‡¡◊ËÕª√–‡¡‘π§«“¡™”π“≠°“√∑¥ Õ∫¢ÕßºŸâªØ‘∫—μ‘ß“π

ª√–®” 2 §π ‚¥¬„™â‡°≥±å∑’Ë°”Àπ¥ æ∫«à“ º≈°“√μ√«®§—¥

°√Õß∏“≈— ´’‡¡’¬¢ÕßºŸâªØ‘∫—μ‘ß“πª√–®” ºà“π‡°≥±å∑’Ë°”Àπ¥

 à«πºŸâªØ‘∫—μ‘ß“π‡ √‘¡ æ∫º≈≈∫ª≈Õ¡¢Õß°“√∑¥ Õ∫ OF

®”π«π 1 √“¬ (μ“√“ß∑’Ë 3)

«‘®“√≥å·≈– √ÿªº≈°“√»÷°…“
°“√æ—≤π“√–∫∫§«∫§ÿ¡§ÿ≥¿“æ¿“¬„πÀâÕßªØ‘∫—μ‘°“√

‚√ßæ¬“∫“≈≈”ª≈“¬¡“» ‰¥â¥”‡π‘π°“√‚¥¬°”Àπ¥„Àâ¡’

∫ÿ§≈“°√∑”Àπâ“∑’Ë®—¥‡μ√’¬¡μ—«Õ¬à“ß§«∫§ÿ¡º≈∫«°·≈–≈∫

‚¥¬§—¥‡≈◊Õ°μ—«Õ¬à“ß‡≈◊Õ¥∑’Ë‡À≈◊Õ®“°ß“πª√–®”«—πμ“¡

‡°≥±å§—¥‡≈◊Õ°μ—«Õ¬à“ß∑’Ë ª√–™“∏‘ª æ≈≈“¿ ·≈–§≥–
(8)
 ‰¥â

‡ πÕ‰«â ®“°π—ÈπºŸâ§—¥‡≈◊Õ°μ—«Õ¬à“ß‡≈◊Õ¥∑”°“√∑¥ Õ∫ OF/

DCIP °àÕπ ‡æ◊ËÕ‡ªìπ¢âÕ¡Ÿ≈‡∫◊ÈÕßμâπ ·≈– àßμ—«Õ¬à“ß§«∫§ÿ¡

„ÀâºŸâªØ‘∫—μ‘ß“πª√–®”∑”°“√∑¥ Õ∫§«∫§Ÿà‰ª°—∫μ—«Õ¬à“ß

‡≈◊Õ¥ºŸâ¡“√—∫∫√‘°“√ ÷́ËßºŸâªØ‘∫—μ‘ß“π‰¡à∑√“∫«à“μ—«Õ¬à“ß„¥

‡ªìπμ—«Õ¬à“ß§«∫§ÿ¡ √«¡∑—Èß‰¥â°”Àπ¥„ÀâºŸâªØ‘∫—μ‘ß“π‡ √‘¡Õ’°

1 §π ∑”°“√∑¥ Õ∫μ—«Õ¬à“ß§«∫§ÿ¡¥â«¬ ®–‡ÀÁπ‰¥â«à“ μ—«Õ¬à“ß

§«∫§ÿ¡º≈≈∫∑ÿ°√“¬¡’™π‘¥Œ’‚¡‚°≈∫‘π‡ªìπ A
2
A ·≈–‰¡à„™à
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μ“√“ß∑’Ë 1 º≈°“√μ√«®§—¥°√Õß∏“≈— ´’‡¡’¬„πμ—«Õ¬à“ß§«∫§ÿ¡º≈∫«°·≈–≈∫ ‚¥¬ºŸâ§—¥‡≈◊Õ°μ—«Õ¬à“ß·≈–ºŸâªØ‘∫—μ‘ß“π

ª√–®” ®”·π°μ“¡™π‘¥Œ’‚¡‚°≈∫‘π·≈–º≈°“√«‘π‘®©—¬∏“≈— ´’‡¡’¬

æ“À– �-thalassemia 1 ·≈– �-thalassemia ·≈–æ∫«à“ºŸâ

ªØ‘∫—μ‘ß“π∑—Èß “¡§π„Àâº≈°“√μ√«®‡ªìπ≈∫∑—Èß Õß°“√

∑¥ Õ∫μ√ß°—π · ¥ß„Àâ‡ÀÁπ«à“¥â«¬‡°≥±å°“√§—¥‡≈◊Õ°

 “¡“√∂„™â„π°“√§—¥‡≈◊Õ°μ—«Õ¬à“ß§«∫§ÿ¡º≈≈∫‰¥â‡ªìπÕ¬à“ß¥’

 à«π°≈ÿà¡§«∫§ÿ¡º≈∫«°æ∫º≈°“√μ√«®§—¥°√Õß‰¥âÀ≈“¬

√Ÿª·∫∫ √«¡∑—Èßæ∫æ“À–∏“≈— ´’‡¡’¬‰¥âÀ≈“¬™π‘¥  à«π„À≠à

‡ªìπæ“À– Hb E ∑—Èß∑’Ë¡’·≈–‰¡à¡’ �-thalassemia 1 √à«¡ ·≈–

∑’Ëæ∫¡“°√Õß≈ß¡“ §◊Õ homozygous Hb E (μ“√“ß∑’Ë 1)

´÷Ëß Õ¥§≈âÕß°—∫º≈°“√»÷°…“¢Õßª√–™“∏‘ª æ≈≈“¿ ·≈–

§≥–
(8)

 ∑’Ëæ∫«à“ ¥â«¬‡°≥±å°“√§—¥‡≈◊Õ°∑”„Àâ¡’‚Õ°“ æ∫

μ—«Õ¬à“ß∑’Ë¡’Œ’‚¡‚°≈∫‘πÕ’‰¥â Ÿß°«à“∏“≈— ´’‡¡’¬™π‘¥Õ◊Ëπ ‡π◊ËÕß®“°

‡ªìπμ—«Õ¬à“ß‡≈◊Õ¥¢Õß°≈ÿà¡ª√–™“°√„π¿“§μ–«—πÕÕ°‡©’¬ß

‡Àπ◊Õ∑’Ë¡’§«“¡™ÿ°¢ÕßŒ’‚¡‚°≈∫‘πÕ’ Ÿß°«à“
(11,12)

 Õ¬à“ß‰√°Áμ“¡

„π°“√»÷°…“§√—Èßπ’È  “¡“√∂§—¥μ—«Õ¬à“ß§«∫§ÿ¡∑’Ë‡ªìπæ“À–

�-thalassemia 1 ‡¢â“¡“ √«¡∑—Èß ‘Èπ 9 √“¬ √«¡∑—Èßæ∫

μ—«Õ¬à“ß∑’Ë‡ªìπæ“À– �-thalassemia 1 √“¬  –∑âÕπ‚¥¬
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∑“ßÕâÕ¡«à“ „πæ◊Èπ∑’Ëπ’Èπà“®–¡’§«“¡™ÿ°¢Õß �-thalassemia 1

 Ÿß‡™àπ°—π √«¡∑—Èß¡’‚Õ°“ æ∫æ“À– �-thalassemia ¥â«¬ ∑”„Àâ

¡’‚Õ°“ æ∫‚√§∏“≈—  ’́‡¡’¬™π‘¥√ÿπ·√ß∑’Ë‡ªìπ‡ªÑ“À¡“¬¢Õß

°“√§«∫§ÿ¡ªÑÕß°—π‰¥â Ÿß∑—Èß “¡‚√§ ‡ªìπ¢âÕ¡Ÿ≈„ÀâºŸâªØ‘∫—μ‘

ß“πμ√–Àπ—°«à“º≈°“√μ√«®§—¥°√Õß„πæ◊Èπ∑’Ë§«√¡’§«“¡∂Ÿ°

μâÕß Ÿß ·≈–À“°æ‘®“√≥“º≈°“√μ√«®§—¥°√Õß∏“≈— ´’‡¡’¬

„π°≈ÿà¡§«∫§ÿ¡º≈∫«° ®–‡ÀÁπ«à“„π√“¬∑’Ë¡’¬’π �-thalassemia

1 ·Ωß ·≈– �-thalassemia ´÷Ëß§«√„Àâº≈°“√∑¥ Õ∫ OF

‡ªìπ∫«°π—Èπ ºŸâªØ‘∫—μ‘ß“π∑—Èß “¡§π‰¥âº≈ OF ‡ªìπ∫«°μ√ß

°—π ¬°‡«âπ 1 √“¬∑’Ë‡ªìπæ“À– �-thalassemia 1 √à«¡°—∫ Hb

E ∑’ËºŸâªØ‘∫—μ‘ß“π‡ √‘¡ (P3) Õà“πº≈°“√∑¥ Õ∫ OF ‡ªìπ≈∫

 à«π„π√“¬∑’Ë¡’ Hb E  à«π„À≠à„Àâº≈°“√∑¥ Õ∫‡ªìπ∫«°

μ√ß°—π ¬°‡«âπ√“¬∑’Ë‡ªìπæ“À– Hb E ∑’Ë¡’¬’π �-thalassemia

1 √à«¡ 2 √“¬ ∑’Ë¡’ºŸâªØ‘∫—μ‘ß“πª√–®” (P2) ‡æ’¬ß§π‡¥’¬« ∑’Ë

¡’º≈°“√μ√«®‡ªìπ∫«°∂Ÿ°μâÕß ·≈– æ“À– Hb E √à«¡°—∫ Hb

Constant Spring Õ’° 1 √“¬ ÷́Ëß‡ªìπ√“¬∑’Ë¡’ª√‘¡“≥ Hb E

μË”°«à“√âÕ¬≈– 25 ́ ÷ËßºŸâªØ‘∫—μ‘ß“π∑—Èß “¡§π√“¬ß“πº≈ DCIP

‡ªìπ≈∫μ√ß°—π∑—Èß “¡§π ®÷ß∂◊Õ‰¥â«à“∫ÿ§≈“°√∑—Èß “¡§π¡’º≈

°“√μ√«®∑’Ë Õ¥§≈âÕß°—π

®“°°“√«‘‡§√“–Àå§«“¡ Õ¥§≈âÕßº≈°“√μ√«®§—¥°√Õß

∏“≈— ´’‡¡’¬¥â«¬ ∂‘μ‘ Kappa ®–‡ÀÁπ‰¥â«à“ º≈°“√μ√«®§—¥

°√Õß¢ÕßºŸâªØ‘∫—μ‘ß“πª√–®” (P2) ·≈–ºŸâªØ‘∫—μ‘ß“π‡ √‘¡ (P3)

¡’º≈ Õ¥§≈âÕß„π√–¥—∫¥’¡“°∑—Èß°“√∑¥ Õ∫ OF (K = 0.93)

·≈– DCIP (K = 0.96) ‚¥¬∑’Ë°“√∑¥ Õ∫ OF ¡’μ—«Õ¬à“ß

∑’Ë„Àâº≈‰¡à Õ¥§≈âÕß°—π ‡æ’¬ß 3 √“¬  à«π°“√∑¥ Õ∫ DCIP

¡’º≈∑’Ë‰¡à Õ¥§≈âÕß°—π‡æ’¬ß 2 √“¬ (μ“√“ß∑’Ë 2) ´÷Ëßº≈∑’Ë

‰¡à Õ¥§≈âÕß‰¡à àßº≈°√–∑∫„Àâ‡°‘¥º≈≈∫ª≈Õ¡¢Õß°“√

μ√«®§—¥°√Õß∏“≈— ´’‡¡’¬‚¥¬„™â Õß°“√∑¥ Õ∫√à«¡°—π

‡π◊ËÕß®“°μ—«Õ¬à“ß∑’Ë„Àâº≈‰¡à Õ¥§≈âÕßμàÕ°“√∑¥ Õ∫ OF

π—Èπ 2 √“¬ ‡ªìπμ—«Õ¬à“ß∑’Ë‡ªìπæ“À– Hb E ∑’Ë‰¡à¡’¬’π �-

thalassemia 1 √à«¡ ´÷ËßÕ“®„Àâº≈°“√∑¥ Õ∫ OF ‡ªìπ∫«°

À√◊Õ≈∫°Á‰¥â
(2,3)

  à«πÕ’° 1 √“¬ ®“°º≈°“√μ√«®¬◊π¬—πæ∫

«à“‡ªìπæ“À– Hb E ∑’Ë¡’ �-thalasssemia 1 √à«¡ ´÷ËßºŸâ

ªØ‘∫—μ‘ß“π√“¬ß“πº≈°“√∑¥ Õ∫ DCIP ‡ªìπ∫«° ®÷ß‰¡à

°√–∑∫μàÕº≈°“√§—¥°√Õß‚¥¬„™â Õß°“√∑¥ Õ∫√à«¡°—π  à«π

º≈∑’Ë‰¡à Õ¥§≈âÕßμàÕ°“√∑¥ Õ∫ DCIP ‡ªìπμ—«Õ¬à“ß∑’Ë‡ªìπ

æ“À– Hb E ∑’Ë¡’¬’π �-thalassemia 1 ·Ωß ®÷ßÕ“®„Àâº≈

§«“¡¢ÿàπ∑’Ë‰¡à™—¥‡®π‰¥â ‡π◊ËÕß®“°ºŸâ∑’Ë‡ªìπæ“À– Hb E ∑’Ë¡’¬’π

�-thalassemia 1 ®– àßº≈„Àâª√‘¡“≥ Hb E ≈¥μË”≈ß
(13)

Õ¬à“ß‰√°Áμ“¡ μ—«Õ¬à“ß∑—Èß Õß√“¬π’È„Àâº≈°“√∑¥ Õ∫ OF ‡ªìπ

∫«° ®÷ß‰¡à∂Ÿ°§—¥°√ÕßÕÕ°®“°√–∫∫°“√μ√«®§—¥°√Õß·μà

Õ¬à“ß„¥®“°¢âÕ¡Ÿ≈§«“¡ Õ¥§≈âÕß¢â“ßμâπ · ¥ß„Àâ‡ÀÁπ«à“ ºŸâ

ªØ‘∫—μ‘ß“π¢Õß‚√ßæ¬“∫“≈≈”ª≈“¬¡“» ¡’¡“μ√∞“π°“√

∑¥ Õ∫·≈–Õà“πº≈‰¡à·μ°μà“ß°—π  “¡“√∂∑”ß“π∑¥·∑π

°—π‰¥â‡ªìπÕ¬à“ß¥’

À“°ª√–‡¡‘π§«“¡™”π“≠°“√μ√«®§—¥°√Õß∏“≈— ´’‡¡’¬

¢Õß∫ÿ§≈“°√√“¬∫ÿ§§≈ ‚¥¬‡ª√’¬∫‡∑’¬∫º≈°“√μ√«®§—¥

°√Õß®”·π°μ“¡°“√∑¥ Õ∫°—∫º≈°“√«‘π‘®©—¬∏“≈— ´’‡¡’¬

¥â«¬«‘∏’¡“μ√∞“π ‚¥¬°”Àπ¥‡≥±å«à“‰¡à§«√¡’º≈≈∫ª≈Õ¡

¢Õß°“√∑¥ Õ∫ OF „π√“¬∑’Ë‡ªìπæ“À– �-thalassemia 1

·≈– �-thalassemia  ·≈–‰¡à§«√¡’º≈≈∫ª≈Õ¡¢Õß°“√

∑¥ Õ∫ DCIP „π√“¬∑’Ë‡ªìπæ“À– Hb E ∑’Ë¡’ª√‘¡“≥ Hb E

¡“°°«à“√âÕ¬≈– 25 ¢ÕßŒ’‚¡‚°≈∫‘π∑—ÈßÀ¡¥ √«¡∑—Èß¬Õ¡√—∫

Õ—μ√“º≈∫«°ª≈Õ¡‰¥â‰¡à‡°‘π√âÕ¬≈– 20 „π°≈ÿà¡μ—«Õ¬à“ß∑’Ë

‰¡àæ“À–‡ªÑ“À¡“¬∑—Èß “¡™π‘¥ ∂◊Õ‰¥â«à“ºŸâªØ‘∫—μ‘ß“πª√–®” (P2)

·≈–ºŸâ§—¥‡≈◊Õ°μ—«Õ¬à“ß (P2) ¡’§«“¡™”π“≠°“√μ√«®§—¥

°√Õß∏“≈— ´’‡¡’¬„π‡°≥±å∑’Ë¬Õ¡√—∫‰¥â (μ“√“ß∑’Ë 3)  à«πºŸâ

ªØ‘∫—μ‘ß“π‡ √‘¡ (P3) π—ÈπÕ“®μâÕßæ‘®“√≥“ª√—∫ª√ÿß°“√Õà“π

º≈°“√∑¥ Õ∫ OF ‡π◊ËÕß®“°æ∫≈∫ª≈Õ¡¢Õß°“√∑¥ Õ∫

OF „πμ—«Õ¬à“ß∑’Ë‡ªìπæ“À–‡ªÑ“À¡“¬
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μ“√“ß∑’Ë 2 §«“¡ Õ¥§≈âÕß¢Õßº≈°“√∑¥ Õ∫ OF test ·≈– DCIP-test ‚¥¬ºŸâªØ‘∫—μ‘ß“πª√–®” 2 §π

μ“√“ß∑’Ë 3 º≈°“√∑¥ Õ∫§«“¡™”π“≠°“√μ√«®§—¥°√Õß∏“≈— ´’‡¡’¬¢ÕßºŸâ∑”°“√∑¥ Õ∫ 3 §π

°“√»÷°…“§√—Èßπ’È‡ªìπ°“√‡√‘Ë¡μâπæ—≤π“√–∫∫§«∫§ÿ¡

§ÿ≥¿“æ¿“¬„πÀâÕßªØ‘∫—μ‘°“√ ®“°º≈°“√»÷°…“∑’Ë‰¥â∑”„Àâ

∑√“∫«à“∫ÿ§≈“°√„π‚§√ß°“√¡’§«“¡™”π“≠°“√∑¥ Õ∫∑’Ë‡ªìπ

¡“μ√∞“π‡¥’¬«°—π·≈–¡’ª√– ‘∑∏‘¿“æÕ¬Ÿà„π‡°≥±å∑’Ë¬Õ¡√—∫‰¥â

´÷Ëß®–π”‰ª Ÿà°“√¥”‡π‘π°“√§«∫§ÿ¡§ÿ≥¿“æ¿“¬„πÀâÕß

ªØ‘∫—μ‘°“√‰¥âÕ¬à“ßμàÕ‡π◊ËÕß πÕ°®“°‡ªìπª√–‚¬™πåμàÕ°“√

æ—≤π“ß“π¢ÕßÀâÕßªØ‘∫—μ‘°“√‚√ßæ¬“∫“≈≈”ª≈“¬¡“»

‚¥¬μ√ß·≈â« °“√»÷°…“π’Èπà“®–‡ªìπª√–‚¬™πå ”À√—∫‚√ß

æ¬“∫“≈™ÿ¡™πÕ◊ËπÊ∑’ËμâÕß°“√æ—≤π“√–∫∫§«∫§ÿ¡§ÿ≥¿“æ

°“√μ√«®§—¥°√Õß∏“≈— ´’‡¡’¬¿“¬„πÀâÕßªØ‘∫—μ‘°“√¢÷Èπ πÕ°

‡Àπ◊Õ®“°°“√®—¥∑”¡“μ√∞“π°“√ªØ‘∫—μ‘ß“π (standard

operating procedure; SOP) ¥—ß∑’Ë  “§√ «—π∑Õß ·≈–

§≥–‰¥â‡ πÕ‰«â
(14)

 ·≈–¡’¢âÕ‡ πÕ·π–«à“„π√–¬–‡√‘Ë¡μâπÕ“®

¢Õ§«“¡√à«¡¡◊Õ°—∫‚√ßæ¬“∫“≈®—ßÀ«—¥À√◊Õ‚√ßæ¬“∫“≈»Ÿπ¬å

∑’Ë‡ªìπ·¡à¢à“¬„π°“√μ√«®¬◊π¬—π ´÷Ëß∑”„Àâ∑√“∫§«“¡™”π“≠

·≈–¡“μ√∞“π°“√ªØ‘∫—μ‘ß“π¢Õß∫ÿ§≈°√∑’Ë‡°’Ë¬«¢âÕß„π‡∫◊ÈÕßμâπ
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‚¥¬Õ“®¥”‡π‘π°“√‡ªìπ√–¬– À“°æ∫º≈∑’Ë‰¡à Õ¥§≈âÕßÀ√◊Õ

‰¡à‡ªìπ‰ªμ“¡∑’Ë§“¥À¡“¬ °Á®–‡ªìπ¢âÕæ÷ßμ√–Àπ—°„ÀâºŸâ

ªØ‘∫—μ‘ß“π«‘‡§√“–ÀåÀ“ “‡Àμÿ‡æ◊ËÕ¥”‡π‘π°“√·°â‰¢μàÕ‰ª

°‘μμ‘°√√¡ª√–°“»
ß“π«‘®—¬π’È‡ªìπ à«πÀπ÷Ëß¢Õß‚§√ß°“√«‘®—¬ ç ∂“π°“√≥å

°“√μ√«®§—¥°√Õß∏“≈— ´’‡¡’¬·≈–°“√æ—≤π“ª√– ‘∑∏‘¿“æ

°“√μ√«®§—¥°√Õß∏“≈— ´’‡¡’¬„π¿“§μ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ

¢Õßª√–‡∑»‰∑¬é ‰¥â√—∫°“√ π—∫ πÿπ∑ÿπ«‘®—¬®“°  ”π—°ß“π

°Õß∑ÿπ π—∫ πÿπ°“√«‘®—¬ ( °«.) ·≈–‰¥â√—∫∑ÿπ π—∫ πÿπ

°“√«‘®—¬∫“ß à«π®“°∑ÿπ π—∫ πÿπ°“√»÷°…“Õ‘ √– §≥–

‡∑§π‘§°“√·æ∑¬å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ ¢Õ¢Õ∫æ√–§ÿ≥

πæ.¬‘Ëß‡°’¬√μ‘ æ‘…≥ÿ«ß…å ºŸâÕ”π«¬°“√‚√ßæ¬“∫“≈≈”ª≈“¬¡“»
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* ºŸâ√—∫º‘¥™Õ∫∫∑§«“¡

∫∑§—¥¬àÕ
‚√ßæ¬“∫“≈æ√–¬◊π‰¥â¥”‡π‘πß“πμ√«®§—¥°√Õß∏“≈— ´’‡¡’¬μ“¡π‚¬∫“¬¢Õß°√–∑√«ß “∏“√≥ ÿ¢ ‚¥¬¡’·π«∑“ß„π°“√

¥”‡π‘πß“π §◊Õ μ√«®§—¥°√Õß„πÀ≠‘ßμ—Èß§√√¿å ·≈–μ‘¥μ“¡ “¡’„π√“¬∑’Ë¡’º≈°“√μ√«®§—¥°√Õß‡ªìπ∫«° À“°æ∫«à“º≈°“√

μ√«®§—¥°√Õß„π “¡’‡ªìπ∫«°¥â«¬ °Á®– àßμ—«Õ¬à“ß‡≈◊Õ¥§Ÿà ¡√ ‰ªμ√«®¬◊π¬—π‚¥¬°“√μ√«®«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘π·≈–¥’‡ÕÁπ‡Õ

∑’Ë»Ÿπ¬å«‘∑¬“»“ μ√å°“√·æ∑¬å ®—ßÀ«—¥¢Õπ·°àπ °“√»÷°…“π’È¡’«—μ∂ÿª√– ß§å‡æ◊ËÕª√–‡¡‘πº≈°“√¥”‡π‘πß“π§âπÀ“§Ÿà‡ ’Ë¬ß¢Õß‚√ß

æ¬“∫“≈æ√–¬◊π √–À«à“ßªïß∫ª√–¡“≥ 2549-2551 ‚¥¬√«∫√«¡¢âÕ¡Ÿ≈¬âÕπÀ≈—ßÀ≠‘ßμ—Èß§√√¿å√“¬„À¡à∑’Ë¡“√—∫∫√‘°“√Ω“°§√√¿å

Õ—μ√“°“√μ‘¥μ“¡ “¡’ ·≈–«‘‡§√“–Àå§«“¡‡ ’Ë¬ß®“°º≈μ√«®§—¥°√Õß·≈–º≈μ√«®¬◊π¬—π ‡æ◊ËÕª√–‡¡‘πÕ—μ√“°“√μ√«®æ∫§Ÿà

 ¡√ ‡ ’Ë¬ß º≈°“√»÷°…“®”·π°μ“¡ªïß∫ª√–¡“≥ 2549, 2550 ·≈– 2551 æ∫À≠‘ßμ—Èß§√√¿å∑’Ë¡’º≈°“√μ√«®§—¥°√Õß‡ªìπ

∫«° √âÕ¬≈– 53.5, 49.3 ·≈– 53.9  „π®”π«ππ’Èμ‘¥μ“¡ “¡’¡“μ√«®§—¥°√Õß‰¥â√âÕ¬≈– 56.9, 76.1 ·≈– 70.8 μ“¡≈”¥—∫

‡¡◊ËÕª√–‡¡‘π§«“¡‡ ’Ë¬ß®“°º≈μ√«®§—¥°√Õß æ∫§Ÿà‡ ’Ë¬ß‡©≈’Ë¬ 3 ªï §‘¥‡ªìπ√âÕ¬≈– 63.8 ¢ÕßÀ≠‘ßμ—Èß§√√¿å∑’Ë¡’º≈§—¥°√Õßº‘¥

ª°μ‘ ·≈–æ∫§Ÿà ¡√ ‡ ’Ë¬ß®√‘ß∑—Èß ‘Èπ 8 §Ÿà §‘¥‡ªìπ√âÕ¬≈– 3.1  ¢Õß§Ÿà ¡√ ∑’Ë√«∫√«¡‰¥â 260 §Ÿà ‚¥¬‡ªìπ§Ÿà‡ ’Ë¬ßμàÕ°“√¡’∫ÿμ√

‡ªìπ‚√§∏“≈— ´’‡¡’¬™π‘¥ �-thalassemia / Hb E ®”π«π 6 §Ÿà ·≈– homozygous �-thalassemia 1 ®”π«π 2 §Ÿà º≈°“√

«‘‡§√“–Àå§à“„™â®à“¬°“√μ√«®∑“ßÀâÕßªØ‘∫—μ‘°“√„π°“√§âπÀ“§Ÿà‡ ’Ë¬ß æ∫«à“¡’§à“„™â®à“¬ª√–¡“≥ 62,500 ∫“∑/ªï §‘¥‡ªìπ√âÕ¬≈–

0.9 ¢Õß§à“¥Ÿ·≈√—°…“æ¬“∫“≈μ≈Õ¥Õ“¬ÿ¢—¬¢ÕßºŸâªÉ«¬ 1 √“¬ º≈°“√»÷°…“· ¥ß„Àâ‡ÀÁπ«à“ ‚√ßæ¬“∫“≈æ√–¬◊π ¡’º≈°“√

¥”‡π‘πß“π¥’‡ªìπ‰ªμ“¡‡ªÑ“À¡“¬¢Õß°√–∑√«ß “∏“√≥ ÿ¢ ·≈– “¡“√∂æ∫§âπæ∫§Ÿà‡ ’Ë¬ß∑’ËÕ“®π”‰ª Ÿà°“√ªÑÕß°—π∑“√°‡°‘¥

„À¡à‡ªìπ‚√§™π‘¥√ÿπ·√ß‰¥â Õ¬à“ß‰√°Áμ“¡ º≈°“√ª√–‡¡‘π§«“¡‡ ’Ë¬ß®“°√Ÿª·∫∫º≈μ√«®«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘π„π§Ÿà ¡√  æ∫

«à“ª√–¡“≥√âÕ¬≈– 25 ¢Õß§Ÿà ¡√ ∑’Ë¡’º≈§—¥°√Õß∫«° ¡’‚Õ°“ ¡’∫ÿμ√‡ªìπ homozygous Hb E  ¥—ßπ—Èπ §«√¡’·π«∑“ßÕ¬à“ß

ßà“¬‡æ◊ËÕ§—¥§Ÿà ¡√ °≈ÿà¡π’ÈÕÕ°®“°°“√ àßμ√«®¬◊π¬—π‡æ◊ËÕ≈¥§à“„™â®à“¬∑’Ë‰¡à®”‡ªìπ

§” ”§—≠: °“√μ√«®§—¥°√Õß∏“≈— ´’‡¡’¬, §Ÿà ¡√ ‡ ’Ë¬ß, ‚√§∏“≈— ´’‡¡’¬™π‘¥√ÿπ·√ß
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Abstract
Complying with national policy of the Ministry of Public Health, Prayuen Hospital has implemented

thalassemia screening program since 2006. Based on the operational guidelines, pregnant women attending

antenatal care service are screened for thalassemia using OF/DCIP approach. In case of positive results, the

husbands are requested to be screened for thalassaemia as well. Accordingly, blood samples of the positive-

screened couples are referred to the Regional Medical Sciences Center, Khon Kaen, to investigate further

whether they have true risk. In order to evaluate the performance of thalassemia screening program conducted

at Prayuen Hospital during 2006-2008, a retrospective data on the number of the first-visit pregnant women,

number of positive screened couples as well as number of the at-risk couples were collected. The positive rate

of thalassemia screening, the percentage of screened husbands and the positive rate of at-risk couples were

calculated. It was found that the rate of positive screened women in 2006, 2007 and 2008 was 53.5 %, 49.3

% and 53.9 %, respectively. Of the positive-screened women, 56.6 %, 76.1 % and 70.8% of the husbands had

been screened for thalassemia. During these 3 fiscal years, a total of 260 couples were gathered. Among them,

8 (3.1 %) were at risk of having babies with severe thalassemia diseases, i.e. 6 at risk of �-thalassemia / Hb E

and 2 at risk of homozygous �-thalassemia 1. The expense of laboratory identification of at risk couples was

62,500 baht/year (0.9 % of treatment expense for 1 patient). The results demonstrated that Prayeun Hospital

had good performance and complied with the goal of the Ministry of Public Health in that at-risk couples were

identified. Consequently, the births of new cases with severe thalassemia diseases could be prevented. However,

risk assessment based on Hb analysis revealed that approximate 25% of the positive screened couples were at

risk of having babies with non-severe disease, i.e. homozygous Hb E. Therefore, a simple strategy for screening

out of these couples is needed to reduce unnecessary expenses of laboratory confirmation.

Keywords: Thalassemia screening, Couple-at-risk, Severe thalassemia disease
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∫∑π”
∏“≈—  ’́‡¡’¬‡ªìπ§«“¡º‘¥ª°μ‘∑“ß°√√¡æ—π∏ÿå¢Õß°“√ √â“ß

Œ’‚¡‚°≈∫‘π∑’Ë¡’Õÿ∫—μ‘°“√≥å Ÿß„πª√–‡∑»‰∑¬ ‚¥¬æ∫

æ“À–∏“≈— ´’‡¡’¬‰¥âª√–¡“≥√âÕ¬≈– 20-30 ¢Õßª√–™“°√

Õ’°∑—Èß¡’§«“¡À≈“°À≈“¬∑“ßæ—π∏ÿ°√√¡¡“°
(1-3)

 ∑”„Àâ¡’

‚Õ°“ æ∫ºŸâ∑’Ë‡ªìπ‚√§∑’Ë¡’Õ“°“√· ¥ß∑“ß§≈‘π‘°∑’Ë¡’§«“¡

√ÿπ·√ß·μ°μà“ß°—π‰ª ™π‘¥∑’Ë¡’Õ“°“√√ÿπ·√ß¡“°∑’Ë ÿ¥ §◊Õ ‚√§

Hb Bartûs hydrops fetalis ‚¥¬ºŸâ∑’Ë‡ªìπ‚√§π’È¡—°®–‡ ’¬

™’«‘μμ—Èß·μà„π§√√¿åÀ√◊ÕÀ≈—ß§≈Õ¥‰¡àπ“ππ—° ‡°‘¥®“°°“√‰¥â

√—∫°“√∂à“¬∑Õ¥¬’πÕ—≈ø“∏“≈— ´’‡¡’¬ 1 ¡“®“°∑—ÈßæàÕ·≈–·¡à

(homozygous �-thalassemia 1)  à«π™π‘¥∑’Ë¡’Õ“°“√

· ¥ß∑“ß§≈‘π‘°√ÿπ·√ß√Õß≈ß¡“ §◊Õ ‚√§∏“≈— ´’‡¡’¬™π‘¥∑’Ë

‡√’¬°«à“ homozygous �-thalassemia ·≈– �-thalassemia/

Hb E ´÷ËßºŸâ∑’Ë‡ªìπ‚√§∏“≈— ´’‡¡’¬ Õß™π‘¥À≈—ßπ’È  à«π„À≠à®–

¡’Õ“°“√´’¥‡π◊ËÕß®“°¡’‡¡Á¥‡≈◊Õ¥·¥ß·μ° ¡’μ—∫·≈–¡â“¡‚μ¡“°

 àßº≈„Àâ¡’≈—°…≥–√Ÿª√à“ßÀπâ“μ“∑’Ë‡ª≈’Ë¬π·ª≈ß‰ª ¡’°“√

‡®√‘≠‡μ‘∫‚μ™â“ μâÕß‰¥â√—∫°“√√—°…“‚¥¬°“√∂à“¬‡≈◊Õ¥
(4)

 „π

√“¬∑’Ë√ÿπ·√ß¡“°·≈–‰¥â√—∫‡≈◊Õ¥‡ªìπª√–®”μâÕß‰¥â√—∫°“√

√—°…“‚¥¬°“√„Àâ¬“¢—∫∏“μÿ‡À≈Á°μâÕß‡ ’¬§à“„™â®à“¬ Ÿß π—∫‡ªìπ

ªí≠À“∑“ß¥â“π “∏“√≥ ÿ¢∑’Ë ”§—≠ √«¡∑—Èß‡ªìπªí≠À“∑“ß

¥â“π‡»√…∞°‘®·≈– —ß§¡∑—ÈßμàÕμ—«ºŸâªÉ«¬·≈–¢Õßª√–‡∑» ¥—ß

π—Èπ°√–∑√«ß “∏“√≥ ÿ¢®÷ß‰¥â°”Àπ¥‡ªìππ‚¬∫“¬„Àâ¡’°“√

¥”‡π‘πß“π§«∫§ÿ¡·≈–ªÑÕß°—π‚√§‡≈◊Õ¥®“ß∏“≈— ´’‡¡’¬¢÷Èπ ‚¥¬

¡’‡ªÑ“À¡“¬≈¥®”π«π∑“√°‡°‘¥„À¡à‡ªìπ‚√§∏“≈— ´’‡¡’¬™π‘¥

√ÿπ·√ß∑—Èß “¡™π‘¥ ·≈–°”Àπ¥π‚¬∫“¬„Àâ ∂“π∫√‘°“√

 “∏“√≥ ÿ¢∑ÿ°·Ààßμ√«®§—¥°√Õß‡æ◊ËÕ§âπÀ“æ“À–∏“≈— ´’

‡¡’¬∑’Ë‡ªìπ‡ªÑ“À¡“¬„πÀ≠‘ßμ—Èß§√√¿å∑ÿ°√“¬∑’Ë ¡—§√„® ·≈–

°”Àπ¥·π«ªØ‘∫—μ‘ ”À√—∫§âπÀ“æ“À–∏“≈— ´’‡¡’¬ §◊Õ „Àâ

μ√«®§—¥°√ÕßÀ≠‘ßμ—Èß§√√¿å¥â«¬ OF/DCIP À√◊Õ MCV/DCIP

·≈–μ‘¥μ“¡ “¡’¡“μ√«®§—¥°√Õß„π√“¬∑’Ë¡’º≈°“√μ√«®§—¥

°√Õß‡ªìπ∫«° À“°æ∫«à“ “¡’¡’º≈μ√«®§—¥°√Õß‡ªìπ∫«°¥â«¬

°Á„Àâ àßμ—«Õ¬à“ß‡≈◊Õ¥‰ª¬—ß‚√ßæ¬“∫“≈»Ÿπ¬åÀ√◊Õ‚√ßæ¬“∫“≈

®—ßÀ«—¥À√◊ÕÀπà«¬ß“π∑’Ë‡ªìπ·¡à¢à“¬ ‡æ◊ËÕμ√«®¬◊π¬—πÀ√◊Õ„Àâ

°“√«‘π‘®©—¬∏“≈— ´’‡¡’¬ ·≈–«‘‡§√“–Àå§«“¡‡ ’Ë¬ß‡æ◊ËÕ„Àâ§”

ª√÷°…“∑“ßæ—π∏ÿ»“ μ√åμàÕ‰ª
(5, 6)

‚√ßæ¬“∫“≈æ√–¬◊π ®—ßÀ«—¥¢Õπ·°àπ ‡ªìπ‚√ßæ¬“∫“≈

¢π“¥ 30 ‡μ’¬ß ‰¥â¥”‡π‘πß“πμ√«®§—¥°√Õßμ“¡π‚¬∫“¬

¢Õß°√–∑√«ß “∏“√≥ ÿ¢μ—Èß·μà ªï æ.». 2549 ‚¥¬‰¥â

¥”‡π‘πß“πμ“¡·π«∑“ß∑’Ë°√–∑√«ß “∏“√≥ ÿ¢°”Àπ¥ ®“°

°“√¥”‡π‘πß“π¡“‡ªìπ‡«≈“ 3 ªï ∑“ß‚√ßæ¬“∫“≈¬—ß‰¡à‡§¬

ª√–‡¡‘πº≈°“√¥”‡π‘πß“π¢Õß‚√ßæ¬“∫“≈¡“°àÕπ „π°“√

»÷°…“§√—Èßπ’È ®÷ß‰¥â«‘‡§√“–Àåº≈°“√¥”‡π‘πß“π¢Õß°“√μ√«®

§—¥°√Õß∏“≈— ´’‡¡’¬®“°¢âÕ¡Ÿ≈¬âÕπÀ≈—ß ª√–°Õ∫¥â«¬ Õ—μ√“

°“√μ√«®æ∫º≈§—¥°√Õß∑’Ë‡ªìπ∫«° ÷́Ëß‡ªìπ¢âÕ¡Ÿ≈‚¥¬ÕâÕ¡∑’Ë

 –∑âÕπª√– ‘∑∏‘¿“æ°“√μ√«®§—¥°√Õß¢Õß‚√ßæ¬“∫“≈ Õ—μ√“

°“√μ‘¥μ“¡ “¡’À≠‘ßμ—Èß§√√¿å∑’Ë¡’º≈§—¥°√Õß‡ªìπ∫«° ·≈–

Õ—μ√“°“√μ√«®æ∫§Ÿà‡ ’Ë¬ß®“°°“√μ√«®§—¥°√Õß·≈–§Ÿà ’Ë¬ß

®“°°“√μ√«®¬◊π¬—π ´÷Ëß –∑âÕπ∂÷ß‚Õ°“ °“√μ√«®æ∫‚√§

∏“≈— ´’‡¡’¬™π‘¥√ÿπ·√ß„πæ◊Èπ∑’Ë √«¡∑—Èß«‘‡§√“–Àå√Ÿª·∫∫º≈

°“√μ√«®«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘π„π§Ÿà ¡√  ‡æ◊ËÕª√–‡¡‘π

‚Õ°“ °“√æ∫§Ÿà ¡√ ∑’Ë‡ ’Ë¬ß®√‘ß„πæ◊Èπ∑’Ë

«‘∏’°“√»÷°…“
1. ·π«∑“ß°“√¥”‡π‘πß“π§—¥°√Õß∏“≈— ´’‡¡’¬¢Õß

‚√ßæ¬“∫“≈æ√–¬◊π
1.1 À≠‘ßμ—Èß§√√¿å∑ÿ°√“¬‰¥â√—∫øíß§”™’È·®ß®“°ß“π‡«™

ªØ‘∫—μ‘§√Õ∫§√—«‡°’Ë¬«°—∫°“√§—¥°√Õß∏“≈— ´’‡¡’¬°àÕπ°“√

‡®“–‡≈◊Õ¥

1.2 ‡®â“Àπâ“∑’ËÀâÕßªØ‘∫—μ‘°“√μ√«®§—¥°√Õß∏“≈— ´’‡¡’¬

¥â«¬ OF/DCIP μ—«Õ¬à“ß‡≈◊Õ¥À≠‘ßμ—Èß§√√¿å∑ÿ°√“¬ ·≈–

·®âßº≈‰ª¬—ßß“π‡«™ªØ‘∫—μ‘§√Õ∫§√—«

1.3 ‡®â“Àπâ“∑’Ëß“π‡«™ªØ‘∫—μ‘§√Õ∫§√—«„Àâ§”ª√÷°…“„π

‡∫◊ÈÕßμâπ·°àÀ≠‘ßμ—Èß§√√¿å∑’Ë¡’º≈§—¥°√Õßº‘¥ª°μ‘ ·≈–

μ‘¥μ“¡ “¡’¡“‡®“–‡≈◊Õ¥μ√«®§—¥°√Õß¥â«¬

1.4  àßμ—«Õ¬à“ß‡≈◊Õ¥§Ÿà ¡√ ∑ÿ°§Ÿà∑’Ë¡’º≈§—¥°√Õß¥â«¬

OF/DCIP ‡ªìπ∫«° (∑—Èß·∫∫∑’Ë‡ªìπ +/-, -/+ ·≈– +/+) ‰ª

μ√«®¬◊π¬—π∑’Ë»Ÿπ¬å«‘∑¬“»“ μ√å°“√·æ∑¬å ®—ßÀ«—¥¢Õπ·°àπ

μ√«®«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘π„πμ—«Õ¬à“ß‡≈◊Õ¥∑ÿ°√“¬·≈–

æ‘®“√≥“‡≈◊Õ°μ√«®«‘‡§√“–Àå¬’π �-thalassemia 1 „π

μ—«Õ¬à“ß∫“ß√“¬μ“¡§«“¡‡À¡“– ¡ ·≈–·®âßº≈°≈—∫¡“¬—ß

‚√ßæ¬“∫“≈æ√–¬◊π

1.5 ‡®â“Àπâ“∑’Ë‡®â“Àπâ“∑’Ëß“π‡«™ªØ‘∫—μ‘§√Õ∫§√—« àß§Ÿà

 ¡√ ‡ ’Ë¬ßæ∫·æ∑¬å‡æ◊ËÕ„Àâ§”ª√÷°…“∑“ßæ—π∏ÿ»“ μ√å  „π

°√≥’∑’Ë§Ÿà ¡√ ¡’§«“¡ª√– ß§åμ√«®«‘π‘®©—¬∑“√°„π§√√¿å ®–

 àß§Ÿà ¡√ ‰ª¬—ß‚√ßæ¬“∫“≈»Ÿπ¬å¢Õπ·°àπÀ√◊Õ‚√ßæ¬“∫“≈

»√’π§√‘π∑√å §≥–·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
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2. °“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈
√«∫√«¡¢âÕ¡Ÿ≈¬âÕπÀ≈—ß ªïß∫ª√–¡“≥ 2549, 2550 ·≈–

2551 ®“°ß“π‡«™√–‡∫’¬π·≈– ¡ÿ¥∫—π∑÷°º≈°“√μ√«®∑“ß

ÀâÕßªØ‘∫—μ‘°“√ ª√–°Õ∫¥â«¬ ¢âÕ¡Ÿ≈®”π«πÀ≠‘ßμ—Èß§√√¿å√“¬

„À¡à·≈–®”π«π “¡’À≠‘ßμ—Èß§√√¿å∑’Ëμ‘¥μ“¡‰¥â ®”π«πÀ≠‘ß

μ—Èß§√√¿å·≈– “¡’∑’Ë¡’º≈μ√«®§—¥°√Õß‡ªìπ∫«° ·≈–º≈°“√

μ√«®¬◊π¬—π„π§Ÿà ¡√ 

3. °“√«‘‡§√“–Àå¢âÕ¡Ÿ≈
ª√–‡¡‘πº≈°“√¥”‡π‘πß“π‡æ◊ËÕ§âπÀ“§Ÿà‡ ’Ë¬ßμàÕ°“√¡’

∫ÿμ√‡ªìπ‚√§∏“≈—  ’́‡¡’¬™π‘¥√ÿπ·√ß ‚¥¬· ¥ß¢âÕ¡Ÿ≈‡ªìπ

√âÕ¬≈–¢Õßμ—«™’È«—¥ ‰¥â·°à Õ—μ√“°“√μ√«®æ∫º≈§—¥°√Õß∑’Ë

‡ªìπ∫«° Õ—μ√“°“√μ‘¥μ“¡ “¡’ Õ—μ√“°“√μ√«®æ∫§Ÿà‡ ’Ë¬ß

®“°º≈§—¥°√Õß Õ—μ√“°“√μ√«®æ∫§Ÿà‡ ’Ë¬ß®“°º≈μ√«®

«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘π·≈–μ√«®«‘‡§√“–Àå¬’π �-thalassemia 1

√«¡∑—Èß«‘‡§√“–Àå§à“„™â®à“¬°“√μ√«®∑“ßÀâÕßªØ‘∫—μ‘°“√μ“¡¢—Èπ

μÕπ°“√¥”‡π‘πß“π

º≈°“√»÷°…“
1. ®”π«πμ—«Õ¬à“ß·≈–Õ—μ√“°“√μ√«®æ∫§Ÿà‡ ’Ë¬ßμàÕ°“√¡’

∫ÿμ√‡ªìπ‚√§∏“≈— ´’‡¡’¬™π‘¥√ÿπ·√ß ‚√ßæ¬“∫“≈æ√–¬◊π
√–À«à“ßªïß∫ª√–¡“≥ 2549 ∂÷ß 2551
√Ÿª∑’Ë 1 · ¥ß®”π«πμ—«Õ¬à“ß·≈–Õ—μ√“°“√æ∫μ“¡¢—Èπ

μÕπ°“√¥”‡π‘πß“π§âπÀ“§Ÿà‡ ’Ë¬ßμàÕ°“√¡’∫ÿμ√‡ªìπ‚√§∏“≈— ´’

‡¡’¬™π‘¥√ÿπ·√ß ‚√ßæ¬“∫“≈æ√–¬◊π √–À«à“ßªïß∫ª√–¡“≥

2549 ∂÷ß 2551 ®“°À≠‘ßμ—Èß§√√¿å√“¬„À¡à∑’Ë‰¥âμ√«®§—¥

°√Õß¥â«¬ OF/DCIP „π√Õ∫ 3 ªï ®”π«π∑—Èß ‘Èπ 739 √“¬

æ∫º≈μ√«®§—¥°√Õß∑’Ëº‘¥ª°μ‘ (º≈‡ªìπ +/- À√◊Õ -/+ À√◊Õ

+/+) ®”π«π 387 √“¬ §‘¥‡ªìπ√âÕ¬≈– 52.4 „π®”π«ππ’È

 “¡“√∂μ‘¥μ“¡ “¡’‰¥â 260 √“¬ §‘¥‡ªìπ√âÕ¬≈– 67.2 ¢Õß

À≠‘ßμ—Èß§√√¿å∑’Ë¡’º≈º‘¥ª°μ‘ ·≈–æ∫º≈§—¥°√Õßº‘¥ª°μ‘„π

 “¡’®”π«π 166 √“¬ §‘¥‡ªì§Ÿà ¡√ ‡ ’Ë¬ß®“°°“√μ√«®§—¥°√Õß

√âÕ¬≈– 63.8 ¢Õß§Ÿà ¡√ ∑—ÈßÀ¡¥ ®“°°“√ª√–‡¡‘π§«“¡

‡ ’Ë¬ß¥â«¬º≈μ√«®«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘π∑’Ë ‰¥â√—∫®“°»Ÿπ¬å

«‘∑¬“»“ μ√å°“√·æ∑¬å ®—ßÀ«—¥¢Õπ·°àπ æ∫§Ÿà‡ ’Ë¬ß∑—Èß ‘Èπ 43

§Ÿà §‘¥‡ªìπ√âÕ¬≈– 25.9 ¢Õß§Ÿà ¡√ ‡ ’Ë¬ß®“°°“√μ√«®§—¥°√Õß

‚¥¬‡ªìπ§Ÿà‡ ’Ë¬ßμàÕ homozygous �-thalassemia 1 ®”π«π

37 §Ÿà ·≈–‡ ’Ë¬ßμàÕ �-thalassemia / Hb E ®”π«π 5 §Ÿà

·≈–‡ ’Ë¬ßμàÕ∑—Èß homozygous �-thalassemia 1 ·≈– �-

thalassemia / Hb E ®”π«π 1 §Ÿà §‘¥‡ªìπ√âÕ¬≈–¢Õß§Ÿà

‡ ’Ë¬ß®“°°“√μ√«®«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘π‡∑à“°—∫  86.1, 11.6

·≈– 2.3 μ“¡≈”¥—∫ „π®”π«π§Ÿà‡ ’Ë¬ßμàÕ homozygous �-

thalassemia 1 ¡’§Ÿà ¡√ ∑’Ë “¡“√∂ √ÿª§«“¡‡ ’Ë¬ß®“°º≈

μ√«®«‘‡§√“–Àå¬’π �-thalassemia 1 ‰¥â∑—Èß ‘Èπ 22 §Ÿà ·≈–

‰¡à “¡“√∂ √ÿª‰¥â‡π◊ËÕß®“°‰¡à¡’º≈μ√«®«‘‡§√“–Àå¬’π ®”π«π

16 §Ÿà ‚¥¬„π®”π«π∑’Ë “¡“√∂ √ÿªº≈‰¥â æ∫§Ÿà‡ ’Ë¬ßμàÕ

homozygous �-thalassemia 1 ®√‘ß ®”π«π 2 §Ÿà

2. º≈°“√¥”‡π‘πß“π§âπÀ“§Ÿà‡ ’Ë¬ßμàÕ°“√¡’∫ÿμ√‡ªìπ‚√§
∏“≈— ´’‡¡’¬™π‘¥√ÿπ·√ß ‚√ßæ¬“∫“≈æ√–¬◊π ®”·π°
μ“¡ªïß∫ª√–¡“≥
®“°°“√¥”‡π‘πß“π§âπÀ“§Ÿà‡ ’Ë¬ßμàÕ°“√¡’∫ÿμ√‡ªìπ‚√§

∏“≈— ´’‡¡’¬™π‘¥√ÿπ·√ß ‚√ßæ¬“∫“≈æ√–¬◊π ‡¡◊ËÕ‡ª√’¬∫

‡∑’¬∫º≈°“√¥”‡π‘πß“π®”·π°μ“¡ªïß∫ª√–¡“≥ ‚¥¬‡ª√’¬∫

‡∑’¬∫Õ—μ√“°“√μ√«®μ—«Õ¬à“ß∑’Ë„Àâº≈°“√μ√«®§—¥°√Õß‡ªìπ

∫«°, Õ—μ√“°“√μ‘¥μ“¡ “¡’, Õ—μ√“°“√μ√«®æ∫§Ÿà‡ ’Ë¬ß®“°

°“√μ√«®§—¥°√Õß  ·≈–Õ—μ√“°“√μ√«®æ∫§Ÿà‡ ’Ë¬ß®“°°“√

μ√«®¬◊π¬—π æ∫«à“ Õ—μ√“°“√μ√«®æ∫μ—«Õ¬à“ß∑’Ë§—¥°√Õß‡ªìπ

∫«°¡’ —¥ à«π∑’Ë„°≈â‡§’¬ß°—πμ≈Õ¥ 3 ªï ·≈–æ∫«à“Õ—μ√“°“√

μ‘¥μ“¡ “¡’ ¡’·π«‚πâ¡∑’Ë‡æ‘Ë¡¢÷Èπ §◊Õ®“° √âÕ¬≈– 56.9 „πªï

2549 ‡ªìπ√âÕ¬≈– 76.1 „πªï 2550 ·≈–√âÕ¬≈– 70.1 „πªï

2551

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫®”π«π§Ÿà‡ ’Ë¬ß®“°º≈°“√μ√«®§—¥°√Õß

„π√–À«à“ßªï 2549 ∂÷ß 2551 æ∫«à“¡’·π«‚πâ¡≈¥≈ß®“° 78.0

„πªï 2549 ‡ªìπ 60.9 „πªï 2551 „π®”π«ππ’È‡¡◊ËÕª√–‡¡‘π

§«“¡‡ ’Ë¬ß®“°º≈°“√μ√«®«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘π æ∫§Ÿà‡ ’Ë¬ß

‰¥â√âÕ¬≈– 34.4, 13.0 ·≈– 26.8 μ“¡≈”¥—∫ ‡¡◊ËÕª√–‡¡‘π

√à«¡°—∫º≈°“√μ√«®«‘‡§√“–Àå¬’π �-thalassemia 1 æ∫§Ÿà

‡ ’Ë¬ß®√‘ß„π·μà≈–ªïμàÕ§Ÿà‡ ’Ë¬ß®“°°“√μ√«®«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘π

§‘¥‡ªìπ√âÕ¬≈– 18.2, 16.7 ·≈– 20.0 μ“¡≈”¥—∫ ·≈–‡¡◊ËÕ

§”π«≥‡ªìπÕ—μ√“°“√μ√«®æ∫§Ÿà‡ ’Ë¬ß®√‘ßμàÕ§Ÿà ¡√ ∑—ÈßÀ¡¥

æ∫«à“ ¡—Õ—μ√“°“√μ√«®æ∫§Ÿà‡ ’Ë¬ß®√‘ß §‘¥‡ªìπ√âÕ¬≈– 4.9, 1.2

·≈– 3.3 μ“¡≈”¥—∫ ‡©≈’Ë¬ 3 ªï æ∫‰¥â√âÕ¬≈– 3.1

(μ“√“ß∑’Ë 1)
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√Ÿª∑’Ë 1 ®”π«πμ—«Õ¬à“ß·≈–¢—ÈπμÕπ°“√¥”‡π‘πß“π§âπÀ“§Ÿà ¡√ ‡ ’Ë¬ß ‚§√ß°“√§«∫§ÿ¡·≈–ªÑÕß°—π‚√§∏“≈— ´’‡¡’¬‚√ßæ¬“∫“≈

æ√–¬◊π √–À«à“ßªïß∫ª√–¡“≥ 2549-2551



154 «“√ “√‡∑§π‘§°“√·æ∑¬å·≈–°“¬¿“æ∫”∫—¥ ë ªï∑’Ë 22 ©∫—∫∑’Ë 2 ë æƒ…¿“§¡- ‘ßÀ“§¡ 2553

a: ‡ªìπ§Ÿà ¡√ ∑’Ë àßμ√«®¬◊π¬—π∑’Ë»Ÿπ¬å«‘∑¬“»“ μ√å°“√·æ∑¬å ‚¥¬ “¡’À√◊Õ¿√√¬“§π„¥§πÀπ÷Ëß¡’º≈μ√«®§—¥°√Õß¥â«¬ OF/

DCIP Õ¬à“ß„¥Õ¬à“ßÀπ÷ËßÀ√◊Õ∑—Èß ÕßÕ¬à“ß‡ªìπ∫«° (√«¡∑—Èß§Ÿà∑’Ë¡’º≈ OF/DCIP ‡ªìπ -/+ ∑—Èß§Ÿà)

b: §Ÿà‡ ’Ë¬ß®“°°“√ª√–‡¡‘π‚¥¬°“√μ√«®«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘π√à«¡°—∫º≈μ√«®¬’π �-thalassemia 1

μ“√“ß∑’Ë 1 º≈°“√¥”‡π‘πß“π§âπÀ“§Ÿà‡ ’Ë¬ßμàÕ°“√¡’∫ÿμ√‡ªìπ‚√§∏“≈— ´’‡¡’¬™π‘¥√ÿπ·√ß ‚√ßæ¬“∫“≈æ√–¬◊π ®”·π°μ“¡

ªïß∫ª√–¡“≥

3. √Ÿª·∫∫º≈°“√μ√«®«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘π·≈–º≈°“√
ª√–‡¡‘π§«“¡‡ ’Ë¬ß„π§Ÿà ¡√ ∑’Ë„Àâº≈°“√μ√«®§—¥
°√Õß‡ªìπ∫«° ‚√ßæ¬“∫“≈æ√–¬◊π
®“°º≈°“√μ√«®«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘π„π§Ÿà ¡√ ∑’Ë„Àâº≈

°“√μ√«®§—¥°√Õß‡ªìπ∫«° ∑’Ë‰¥â√—∫®“°»Ÿπ¬å«‘∑¬“»“ μ√å°“√

·æ∑¬å ®—ßÀ«—¥¢Õπ·°àπ ´÷Ëß∑”°“√μ√«®«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘π

¥â«¬‡§√◊ËÕß«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘πÕ—μ‚π¡—μ‘ ·≈–μ√«®

«‘‡§√“–Àå¬’π �-thalassemia 1 ¥â«¬«‘∏’ polymerase chain

reaction (PCR) æ∫√Ÿª·∫∫º≈°“√μ√«®«‘‡§√“–ÀåŒ’‚¡‚°≈

∫‘π„π “¡’·≈–¿√√¬“∑’Ë·μ°μà“ß°—π∂÷ß 16 √Ÿª·∫∫ ·≈–¡’

Õ—μ√“°“√μ√«®æ∫∑’Ë·μ°μà“ß°—π‰ª„π·μà≈–ªï (μ“√“ß∑’Ë 2) ·≈–

®–‡ÀÁπ‰¥â«à“ √Ÿª·∫∫∑’Ë 1-5 ‡ªìπ√Ÿª·∫∫∑’Ë‰¡à¡’§«“¡‡ ’Ë¬ß §◊Õ

 “¡’À√◊Õ¿√√¬“§π„¥§πÀπ÷Ëß¡’™π‘¥Œ’‚¡‚°≈∫‘π‡ªìπ EA; Hb

E ¡“°°«à“√âÕ¬≈– 25 ·≈–Õ’°§πÀπ÷Ëß‰¡à„™àæ“À– �-

thalassemia  à«π√Ÿª·∫∫∑’Ë 6-16 ‡ªìπ√Ÿª·∫∫∑’Ë¡’§«“¡

‡ ’Ë¬ßμàÕ°“√¡’≈Ÿ°‡ªìπ‚√§∏“≈—  ’́‡¡’¬™π‘¥√ÿπ·√ß‰¥â ‚¥¬ à«π

„À≠à®–‡ ’Ë¬ßμàÕ homozygous �-thalassemia 1  à«ππâÕ¬

‡ ’Ë¬ßμàÕ �-thalassemia / Hb E ·≈–‰¡àæ∫§Ÿà‡ ’Ë¬ßμàÕ

homozygous �-thalassemia ‡≈¬

4. §à“„™â®à“¬„π°“√μ√«®∑“ßÀâÕßªØ‘∫—μ‘°“√‡æ◊ËÕ«‘π‘®©—¬
∏“≈— ´’‡¡’¬„π§Ÿà ¡√  √–À«à“ßªïß∫ª√–¡“≥ 2549-2551
®“°°“√«‘‡§√“–Àå§à“„™â®à“¬„π°“√μ√«®∑“ßÀâÕßªØ‘∫—μ‘

°“√‡æ◊ËÕ«‘π‘®©—¬∏“≈— ´’‡¡’¬„π§Ÿà ¡√  „π‚§√ß°“√§«∫§ÿ¡

·≈–ªÑÕß°—π‚√§∏“≈— ´’‡¡’¬¢Õß‚√ßæ¬“∫“≈æ√–¬◊π √–À«à“ß
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ªïß∫ª√–¡“≥ 2549-2551 ‚¥¬«‘‡§√“–Àå§à“„™â®à“¬°“√μ√«®

∑“ßÀâÕßªØ‘∫—μ‘°“√μ“¡¢—ÈπμÕπ°“√μ√«®§—¥°√Õß ®π°√–∑—Ëß

æ∫§Ÿà‡ ’Ë¬ß®“°°“√μ√«®«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘π·≈–¥’‡ÕÁπ‡Õ μ“¡

Õ—μ√“§à“μ√«®∑“ßÀâÕßªØ‘∫—μ‘°“√∑’Ë°√–∑√«ß “∏“√≥ ÿ¢

°”Àπ¥
(7)

 æ∫«à“ ¡’§à“„™â®à“¬∑—Èß ‘Èπ 187,500 ∫“∑ ‚¥¬

‡©≈’Ë¬μàÕªï ¡’§à“„™â®à“¬ª√–¡“≥ 62,500 ∫“∑ (√Ÿª∑’Ë 2)

«‘®“√≥å·≈– √ÿªº≈°“√»÷°…“
°“√¥”‡π‘πß“π§«∫§ÿ¡·≈–ªÑÕß°—π‚√§‡≈◊Õ¥®“ß∏“≈— ´’

‡¡’¬ ª√–°Õ∫¥â«¬ 3  à«πÀ≈—° §◊Õ °“√μ√«®§—¥°√Õß‡æ◊ËÕ

§âπÀ“æ“À–∏“≈— ´’‡¡’¬„π°≈ÿà¡ª√–™“°√‡ªÑ“À¡“¬ (carrier

screening) °“√„Àâ§”ª√÷°…“∑“ßæ—π∏ÿ»“ μ√å (genetic

counseling) ·≈– °“√«‘π‘®©—¬∑“√°„π§√√¿å (prenatal

diagnosis)
(8)

 º≈ ”‡√Á®¢Õß°“√¥”‡π‘πß“π§«∫§ÿ¡·≈–

ªÑÕß°—π‚√§‡≈◊Õ¥®“ß∏“≈— ´’‡¡’¬®÷ß¢÷ÈπÕ¬Ÿà°—∫À≈“¬ªí®®—¬ μ—Èß

·μà°“√ π—∫ πÿπ„π√–¥—∫π‚¬∫“¬ °“√°”Àπ¥·ºπß“π·≈–

·π«∑“ß∑’Ë™—¥‡®π °“√„Àâ§«“¡√Ÿâ·°à∫ÿ§≈“°√∑’Ë‡°’Ë¬«¢âÕß√«¡

∑—Èßª√–™“°√°≈ÿà¡‡ªÑ“À¡“¬„Àâ¡’§«“¡‡¢â“„®·≈–μ√–Àπ—°∂÷ß

§«“¡ ”§—≠¢Õß°“√¥”‡π‘πß“π °“√¡’√–∫∫°“√μ√«®§—¥°√Õß

°“√«‘π‘®©—¬ ·≈–°“√„Àâ§”ª√÷°…“∑“ßæ—π∏ÿ»“ μ√å∑’Ë¡’

ª√– ‘∑∏‘¿“æ √«¡∂÷ß§«“¡√à«¡·√ß√à«¡„®¢Õß∫ÿ§≈“°√∑’Ë

‡°’Ë¬«¢âÕß∑ÿ°ΩÉ“¬ „π°“√»÷°…“§√—Èßπ’È ‡ªìπ°“√ª√–‡¡‘πº≈°“√

¥”‡π‘πß“π¢Õß°“√μ√«®§—¥°√Õß∏“≈— ´’‡¡’¬ ‚¥¬ª√–‡¡‘π

®“°°“√‡°Á∫¢âÕ¡Ÿ≈¬âÕπÀ≈—ß‡∑à“∑’Ë®– “¡“√∂‡°Á∫√«∫√«¡‰¥â

ª√–°Õ∫¥â«¬ Õ—μ√“°“√μ√«®æ∫º≈§—¥°√Õß∑’Ë‡ªìπ∫«° ´÷Ëß

‡ªìπ¢âÕ¡Ÿ≈‚¥¬ÕâÕ¡∑’Ë –∑âÕπª√– ‘∑∏‘¿“æ°“√μ√«®§—¥°√Õß

¢Õß‚√ßæ¬“∫“≈ Õ—μ√“°“√μ‘¥μ“¡ “¡’À≠‘ßμ—Èß§√√¿å∑’Ë¡’º≈

§—¥°√Õß‡ªìπ∫«° ´÷Ëß‡ªìπ¢âÕ¡Ÿ≈∑’Ë ”§—≠∑’Ë„™â„π°“√ª√–‡¡‘π

§«“¡‡ ’Ë¬ß∑“√°„π§√√¿å ·≈–Õ—μ√“°“√μ√«®æ∫§Ÿà‡ ’Ë¬ß®“°

°“√μ√«®§—¥°√Õß·≈–§Ÿà ’Ë¬ß®“°°“√μ√«®¬◊π¬—π ÷́Ëß –∑âÕπ

∂÷ß‚Õ°“ °“√μ√«®æ∫‚√§∏“≈— ´’‡¡’¬™π‘¥√ÿπ·√ß„πæ◊Èπ∑’Ë

®“°°“√√«∫√«¡¢âÕ¡Ÿ≈º≈°“√μ√«®§—¥°√Õß∏“≈— ´’‡¡’¬

„πÀ≠‘ßμ—Èß§√√¿å√“¬„À¡à √–À«à“ßªïß∫ª√–¡“≥ 2549-2551

æ∫À≠‘ßμ—Èß§√√¿å∑’Ë¡’º≈°“√μ√«®§—¥°√Õß‡ªìπ∫«° ‡¢â“¢à“¬

«à“Õ“®‡ªìπæ“À– �-thalassemia 1, �-thalassemia ·≈– Hb

E ª√–¡“≥√âÕ¬≈– 50 ‚¥¬·μà≈–ªï¡’Õ—μ√“°“√μ√«®æ∫∑’Ë

„°≈â‡§’¬ß°—π ÷́Ëß Õ¥§≈âÕß°—∫Õ—μ√“°“√μ√«®æ∫„πÀ≠‘ßμ—Èß

§√√¿å„πæ◊Èπ∑’Ë„°≈â‡§’¬ß°—π∑’Ë‡§¬¡’√“¬ß“π¡“°àÕπ
(9,10) 

´÷Ë ß

 –∑âÕπ‚¥¬ÕâÕ¡«à“ º≈°“√μ√«®§—¥°√Õß¢Õß‚√ßæ¬“∫“≈

æ√–¬◊ππà“®–¡’§«“¡∂Ÿ°μâÕß„π‡°≥±å∑’Ë¬Õ¡√—∫‰¥â ·≈–À“°

æ‘®“√≥“Õ—μ√“°“√μ‘¥μ“¡ “¡’ ®–‡ÀÁπ«à“„πªï·√°¢Õß°“√

¥”‡π‘πß“π  “¡“√∂μ‘¥μ“¡ “¡’‰¥â√âÕ¬≈– 57 ¢ÕßÀ≠‘ßμ—Èß

§√√¿å∑’Ë„Àâº≈°“√μ√«®§—¥°√Õß‡ªìπ∫«° ´÷ËßμË”°«à“‡ªÑ“À¡“¬

∑’Ë°√–∑√«ß “∏“√≥ ÿ¢°”Àπ¥ §◊Õ √âÕ¬≈– 70
(11)

 Õ“®‡π◊ËÕß

¡“®“°§«“¡æ√âÕ¡∫ÿ§≈“°√¬—ßπâÕ¬ Õ¬à“ß‰√°Áμ“¡ Õ—μ√“°“√

μ‘¥μ“¡ “¡’„πªïß∫ª√–¡“≥ 2550 ·≈– 2551 ‰¥â‡æ‘Ë¡¢÷Èπ

‡ªìπ√âÕ¬≈– 76 ·≈– 70 μ“¡≈”¥—∫ ∑—Èßπ’È‡ªìπº≈®“°°“√

√≥√ß§å·≈–π‚¬∫“¬™ÿ¥ ‘∑∏‘ª√–‚¬™πå„π‚§√ß°“√À≈—°

ª√–°—π ÿ¢¿“æ∂â«πÀπâ“¢Õß°√–∑√«ß “∏“√≥ ÿ¢ √«¡∑—Èß

∫ÿ§≈“°√¢Õß‚√ßæ¬“∫“≈¡’§«“¡μ◊Ëπμ—«·≈–√à«¡·√ß√à«¡„®

°”™—∫·≈–°”°—∫μ‘¥μ“¡À≠‘ßμ—Èß§√√¿å„Àâæ“ “¡’¡“μ√«®§—¥

°√Õß¥â«¬ ·≈–æ∫«à“ªí≠À“∑’Ë ”§—≠¢Õß°“√μ‘¥μ“¡ “¡’

À≠‘ßμ—Èß§√√¿å §◊Õ  “¡’‰ª∑”ß“ππÕ°æ◊Èπ∑’Ë ®÷ßπà“®–‡ªìπ

‡Àμÿº≈Àπ÷Ëß∑’Ë∑”„Àâ¡’Õ—μ√“°“√μ‘¥μ“¡ “¡’„π ÕßªïÀ≈—ß§ß∑’Ë

∑’Ëª√–¡“≥√âÕ¬≈– 70

®“°°“√ àßμ—«Õ¬à“ß‡≈◊Õ¥¢Õß§Ÿà ¡√ ∑’Ë„Àâº≈∫«°μàÕ°“√

μ√«®§—¥°√Õß‰ªμ√«®¬◊π¬—π‚¥¬°“√μ√«®«‘‡§√“–ÀåŒ’‚¡‚°≈

∫‘π·≈–μ√«®«‘‡§√“–Àå¬’π �-thalassemia 1 ∑’Ë»Ÿπ¬å

«‘∑¬“»“ μ√å°“√·æ∑¬å ®. ¢Õπ·°àπ ‚¥¬∑“ß»Ÿπ¬åœ®–

∑”°“√μ√«®«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘π„π§Ÿà ¡√ ∑ÿ°§Ÿà ·≈–

æ‘®“√≥“§—¥‡≈◊Õ°‡©æ“–∫“ß§ŸàÀ√◊Õ∫“ß√“¬‰ªμ√«®«‘‡§√“–Àå¬’π

�-thalassemia 1 μ“¡§«“¡‡À¡“– ¡ ®“°π—Èπ®÷ß √ÿªº≈ àß

°≈—∫¡“¬—ß‚√ßæ¬“∫“≈æ√–¬◊π ®“°°“√«‘‡§√“–Àå√Ÿª·∫∫º≈

°“√μ√«®«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘π„π§Ÿà ¡√  æ∫√Ÿª·∫∫∑’Ë·μ°

μà“ß°—π∂÷ß 16 √Ÿª·∫∫ (μ“√“ß∑’Ë 2) ´÷Ëß‡°‘¥®“°®“°§«“¡

À≈“°À≈“¬¢Õß™π‘¥∏“≈— ´’‡¡’¬„πæ◊Èπ∑’Ë
(1-3)

 ·≈–æ∫«à“

ª√–¡“≥√âÕ¬≈– 70-80 ¢Õß§Ÿà ¡√ ∑’Ëæ∫«à“¡’§«“¡‡ ’Ë¬ß

®“°°“√μ√«®§—¥°√Õß ‰¡à¡’§«“¡‡ ’Ë¬ßμàÕ‚√§‡ªÑ“À¡“¬ ‡π◊ËÕß

®“°§π„¥§πÀπ÷Ëß¡’™π‘¥Œ’‚¡‚°≈∫‘π‡ªìπ EA; Hb E ¡“°

°«à“√âÕ¬≈– 25 ́ ÷Ëß‡ªìπº≈∑’Ëæ∫„πºŸâ∑’Ë‡ªìπæ“À– Hb E ∑’Ë‰¡à¡’¬’π

�-thalassemia 1 √à«¡
(9,10,12)

 ‡¡◊ËÕ‡¢â“§Ÿà°—∫ºŸâ∑’Ë‰¡à„™àæ“À– �-

thalassemia ®÷ß‰¡à¡’§«“¡‡ ’Ë¬ßμàÕ‚√§∑’Ë‡ªìπ‡ªÑ“À¡“¬¢Õß

°“√§«∫§ÿ¡·≈–ªÑÕß°—π·μàÕ¬à“ß„¥ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß „π

°√≥’∑’Ë§Ÿà ¡√ ¡’™π‘¥Œ’‚¡‚°≈∫‘π‡ªìπ EA; Hb E ¡“°°«à“

√âÕ¬≈– 25 ∑—Èß§Ÿà ´÷Ëß‡ªìπ√Ÿª·∫∫∑’Ë¡’‚Õ°“ ¡’≈Ÿ°‡ªìπ‡æ’¬ß

homozygous Hb E ‡∑à“π—Èπ ·≈–æ∫‰¥âª√–¡“≥√âÕ¬≈– 25
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√Ÿª∑’Ë 2 ¢—ÈπμÕπ·≈–§à“„™â®à“¬„π°“√μ√«®∑“ßÀâÕßªØ‘∫—μ‘°“√‡æ◊ËÕ«‘π‘®©—¬∏“≈— ´’‡¡’¬„π§Ÿà ¡√ ‡ ’Ë¬ß ‚§√ß°“√§«∫§ÿ¡·≈–

ªÑÕß°—π‚√§∏“≈— ´’‡¡’¬ ‚√ßæ¬“∫“≈æ√–¬◊π √–À«à“ßªïß∫ª√–¡“≥ 2549-2551



157J Med Tech Phy Ther ë Vol.22 No.2 ë May-August 2010

¢Õß§Ÿà ¡√ ∑—ÈßÀ¡¥ À“° “¡“√∂°”Àπ¥·π«∑“ßÕ¬à“ßßà“¬

„π°“√ àßμ√«®¬◊π¬—π„π§Ÿà ¡√ °≈ÿà¡π’È‰¥â °Á®–™à«¬≈¥§à“„™â

®à“¬∑’Ë‰¡à®”‡ªìπ≈ß‰¥â ·≈–À“°æ‘®“√≥“√Ÿª·∫∫∑’Ë¡’§«“¡‡ ’Ë¬ß

(√Ÿª·∫∫∑’Ë 6-16) ®–‡ÀÁπ«à“  à«π„À≠à (√âÕ¬≈– 86) ¡’§«“¡

‡ ’Ë¬ßμàÕ homozygous �-thalassemia 1 ‚¥¬‡ªìπ°≈ÿà¡∑’Ë¡’

™π‘¥Œ’‚¡‚°≈∫‘π‡ªìπ A
2
A; Hb A

2
 πâÕ¬°«à“√âÕ¬≈– 4.0 ‡¢â“

§Ÿà°—π‡Õß À√◊Õ‡¢â“§Ÿà°—∫ EA; Hb E πâÕ¬°«à“√âÕ¬≈– 25  À√◊Õ

EE ÷́Ëß∑—Èß A
2
A; Hb A

2
 πâÕ¬°«à“√âÕ¬≈– 4.0 ·≈– EA; Hb

E πâÕ¬°«à“√âÕ¬≈– 25  ‡ªìπº≈∑’Ë∫àß™’È«à“Õ“®¡’ �-thalassemia

1 ‰¥â (9,12,13)  à«πº≈∑’Ë‡ªìπ EE ∑ÿ°√“¬ °ÁμâÕßæ‘®“√≥“μ√«®

«‘‡§√“–Àå¬’π �-thalassemia 1 ¥â«¬À“°º≈Õ’°ΩÉ“¬Àπ÷Ëß¡’

¢âÕ∫àß™’È«à“Õ“®‡ªìπæ“À– �-thalassemia 1 ‰¥â (14) ·μà‡¡◊ËÕ

«‘‡§√“–Àå§«“¡‡ ’Ë¬ß®“°º≈μ√«®«‘‡§√“–Àå¬’π �-thalassemia

1 √à«¡¥â«¬ æ∫§Ÿà‡ ’Ë¬ß®√‘ß∑—Èß ‘Èπ 8 §Ÿà ®“°§Ÿà ¡√ ∑’Ë‰¥â√—∫°“√

μ√«®§—¥°√Õß∑—Èß ‘Èπ 260 §Ÿà §‘¥‡ªìπ√âÕ¬≈– 3.1 (μ“√“ß∑’Ë 1
·≈–√Ÿª∑’Ë 1) ÷́Ëß„°≈â‡§’¬ß°—∫¢âÕ¡Ÿ≈¢Õß»Ÿπ¬åÕπ“¡—¬∑’Ë 8

a: ª√–‡¡‘π®“°º≈°“√μ√«®«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘π

b: ‡ ’Ë¬ßμàÕ homozygous �-thalassemia 1

c: ‡ ’Ë¬ßμàÕ �-thalassemia / Hb E disease

μ“√“ß∑’Ë 2 √Ÿª·∫∫º≈°“√μ√«®«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘π·≈–º≈°“√ª√–‡¡‘π§«“¡‡ ’Ë¬ß„π§Ÿà ¡√ ∑’Ë„Àâº≈°“√μ√«®§—¥°√Õß‡ªìπ∫«°

‚√ßæ¬“∫“≈æ√–¬◊π
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π§√ «√√§å ∑’Ëæ∫§Ÿà‡ ’Ë¬ßª√–¡“≥√âÕ¬≈– 5
(11)

 „π®”π«ππ’È

‡ªìπ§Ÿà‡ ’Ë¬ßμàÕ°“√¡’∫ÿμ√‡ªìπ‚√§ �-thalassemia/Hb E ®”π«π

6 §Ÿà ·≈–‡ ’Ë¬ßμàÕ homozygous �-thalassemia 1 ®”π«π

2 §Ÿà · ¥ß„Àâ‡ÀÁπ«à“ ‚√§∏“≈— ´’‡¡’¬™π‘¥√ÿπ·√ß∑’Ë‡ªìπªí≠À“

„π¿“§μ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ §◊Õ �-thalassemia/Hb E ·≈–

homozygous �-thalassemia 1 ´÷Ëß Õ¥§≈âÕß°—∫º≈°“√

√«∫√«¡¢âÕ¡Ÿ≈§Ÿà ¡√ ¢Õß»Ÿπ¬å«‘®—¬·≈–æ—≤π“°“√μ√«®

«‘π‘®©—¬∑“ßÀâÕßªØ‘∫—μ‘°“√∑“ß°“√·æ∑¬å ¡À“«‘∑¬“≈—¬

¢Õπ·°àπ
(15)

 Õ¬à“ß‰√°Áμ“¡ ®”π«π§Ÿà‡ ’Ë¬ßμàÕ homozygous

�-thalassemia 1 „π°“√»÷°…“§√—Èßπ’ÈÕ“® Ÿß°«à“π’È‡≈Á°πâÕ¬

‡π◊ËÕß®“°¡’§Ÿà ¡√ Õ’°ª√–¡“≥√âÕ¬≈– 37 (16/43; √Ÿª∑’Ë 1)

¢Õß§Ÿà ¡√ ‡ ’Ë¬ß∑’Ë‰¡à “¡“√∂ √ÿª‰¥â ‡π◊ËÕß®“°‰¡à¡’¡’º≈

μ√«®«‘‡§√“–Àå¬’π �-thalassemia 1

¡◊ËÕ √ÿª„π¿“æ√«¡¢Õßº≈°“√¥”‡π‘πß“πμ√«®§—¥°√Õß

∏“≈— ´’‡¡’¬¢Õß‚√ßæ¬“∫“≈æ√–¬◊π √–À«à“ßªïß∫ª√–¡“≥

2549-2551 (μ“√“ß∑’Ë 1) ∂◊Õ‰¥â«à“ ¡’º≈°“√¥”‡π‘πß“π„π

‡°≥±å∑’Ëπà“æÕ„® ∑—Èß„π à«π¢ÕßÕ—μ√“°“√μ√«®æ∫À≠‘ßμ—Èß

§√√¿å∑’Ë¡’º≈§—¥°√Õß∑’Ë‡ªìπ∫«°∑’Ë§ß∑’Ë  –∑âÕπº≈∑’Ëæ∫‡ªìπ

ª°μ‘¢Õßª√–™“°√¿“§μ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ Õ—μ√“°“√

μ‘¥μ“¡ “¡’∑’Ë‡æ‘Ë¡¢÷Èπ®“°ªï·√°∑’Ë¥”‡π‘π°“√·≈–‡ªìπ‰ªμ“¡

‡ªÑ“À¡“¬¢Õß°√–∑√«ß Õ—μ√“°“√μ√«®æ∫§Ÿà‡ ’Ë¬ß®“°°“√

μ√«®§—¥°√Õß∑’Ë§ß∑’Ë (ª√–¡“≥√âÕ¬≈– 50-60) ´÷Ëß≈¥≈ß

®“°ªï·√°∑’ËÕ“®¡’º≈∫«°ª≈Õ¡¢Õß°“√§—¥°√Õß„π “¡’§àÕπ

¢â“ß¡“° √«¡∑—ÈßÕ—μ√“°“√μ√«®æ∫§Ÿà‡ ’Ë¬ß®√‘ß ∑’Ëæ∫‰¥â

ª√–¡“≥√âÕ¬≈– 3 ¢Õß§Ÿà ¡√ ∑—ÈßÀ¡¥ À√◊Õ§‘¥‡ªìπ√âÕ¬≈–

1 (8/739) ¢ÕßÀ≠‘ßμ—Èß§√√¿å√“¬„À¡à · ¥ß„Àâ‡ÀÁπ«à“„π

æ◊Èπ∑’Ë¡’‚Õ°“ æ∫§Ÿà‡ ’Ë¬ß®√‘ß‰¥â ‡¡◊ËÕ§”π«≥§à“„™â®à“¬„π°“√

μ√«®∑“ßÀâÕßªØ‘∫—μ‘°“√∑—ÈßÀ¡¥μ—Èß·μà°“√μ√«®§—¥°√Õß®π

°√–∑—Ëßæ∫§Ÿà‡ ’Ë¬ß∑’Ëπ”‰ª Ÿà°“√§«∫§ÿ¡·≈–ªÑÕß°—π∑“√°‡°‘¥

„À¡à∑’Ë‡ªìπ‚√§∏“≈— ´’‡¡’¬™π‘¥√ÿπ·√ß ¡’§à“„™â®à“¬‡©≈’Ë¬μàÕªï

62,500 ∫“∑ (√Ÿª∑’Ë 2) À√◊Õª√–¡“≥√âÕ¬≈– 0.9 ¢Õß§à“

√—°…“æ¬“∫“≈∑’Ë®–μâÕß„™âμ≈Õ¥Õ“¬ÿ¢—¬ºŸâªÉ«¬‚√§∏“≈—  ’́‡¡’¬

∑’ËμâÕß„™âª√–¡“≥ 6.6 ≈â“π∫“∑/√“¬
(11)

 ´÷Ëß§à“„™â®à“¬°“√

μ√«®∑“ßÀâÕßªØ‘∫—μ‘°“√Õ“® ŸßÀ√◊ÕμË”°«à“π’È ¢÷ÈπÕ¬Ÿà°—∫§«“¡

™ÿ°¢Õß∏“≈—  ’́‡¡’¬·≈–ª√– ‘∑∏‘¿“æ°“√μ√«®§—¥°√Õß¢Õß

·μà≈–æ◊Èπ∑’Ë

°‘μμ‘°√√¡ª√–°“»
ß“π«‘®—¬π’È‡ªìπ à«πÀπ÷Ëß¢Õß‚§√ß°“√«‘®—¬ ç ∂“π°“√≥å

°“√μ√«®§—¥°√Õß∏“≈— ´’‡¡’¬·≈–°“√æ—≤π“ª√– ‘∑∏‘¿“æ

°“√μ√«®§—¥°√Õß∏“≈— ´’‡¡’¬„π¿“§μ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ

¢Õßª√–‡∑»‰∑¬é ‰¥â√—∫°“√ π—∫ πÿπ∑ÿπ«‘®—¬®“°  ”π—°ß“π

°Õß∑ÿπ π—∫ πÿπ°“√«‘®—¬ ( °«.)
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ABSTRACT  

Objective: To validate the performance of thalassemia screening in pregnancy at 

community hospitals of northeast Thailand. Method: Blood samples derived from 1,200

pregnant women attending antenatal care (ANC) at 11 community hospitals together with 

their screening results were sent to the reference center for further determinations of 

thalassemia and hemoglobinopathies. Three different combined tests, OF/DCIP, 

MCV/DCIP and MCH/DCIP, were tested to assess the efficiency of the laboratories in 

detecting �0-thalassemia, �-thalassemia and hemoglobin E carriers. Results: The 

sensitivities of the OF/DCIP tests, being over 90% for 6 out of 9 hospitals, were 

acceptable. The results of three hospital laboratories were insufficient with rather low 

sensitivity values for the OF/DCIP test. After conducting a training program, the 3 

hospitals substantially improved their performance, achieving sensitivity values higher 

than 90%. The combination of MCV or MCH with DCIP as screening tools resulted in a 

sensitivity in the range of 72.7 to 100% and a specificity in the range of 35.7-87.8%.  

Conclusion: The results indicate that in the hands of well trained staff members, a 

combination of OF/DCIP tests is an effective tool for screening of �0-thalassemia, �-

thalassemia and Hb E carriers among pregnant women. However regular monitoring of 

the screening performance is necessary. 
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INTRODUCTION

Thalassemia and hemoglobinopathies are highly endemic in Thailand [1,2]. Prevention 

and control programs for thalassemia have been implemented for more than a decade by 

the Ministry of Public Health. The three prime targets are homozygous �0-thalassemia 

(�0-thal), homozygous �-thalassemia (�-thal) and haemoglobin E (Hb E)-�-thal diseases 

[2]. All pregnant women visiting a hospital or other medical centre for antenatal care 

(ANC) the first time and with a gestational age of less than 16 weeks are asked to 

participate in a screening program [3]. The participation is voluntary. The screening 

applies a combination of the basic turbidity tests namely the osmotic fragility (OF) test 

and the dichlorophenol-indophenol (DCIP) precipitation test. These tests are 

recommended as primary screening tools [4-5]. As an alternative to the OF-test, the 

determination of the mean corpuscular volume (MCV) or mean corpuscular hemoglobin 

(MCH) of red blood cells with a cutoff value of 80 femtolitre (fl) for MCV and 27 

picogram (pg) for MCH may be used [6]. The OF and MCV aim to detect carriers of �0-

and �-thalassemia and the DCIP test will detect the Hb E carriers. Pregnant women with 

negative screening results are considered as not being carriers of the diseases or having a 

form of non-clinically significant thalassemia and no further actions are required. The 

husbands of positive-screened women are invited to be screened for thalassemia as well, 

using the same screening methods. The positive couples (i.e., thalassemia screening 

positive for both husband and wife) then undergo a number of clinical diagnostic tests in 

order to ascertain that the diagnosis is true. Based on this strategy, the accuracy of the 

screening tests is a key issue, hence a high rate of false negative results (indicating a low 

sensitivity) will undermine the efforts for prevention and control of the diseases, since a 

substantive number of diseased persons will go unrecognized. On the other hand, a high 
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false positive rate (indicating a low specificity) will result in a high workload for the 

reference centers and in budget spent uselessly.

From the results of previous investigations, it is known that the OF test or MCV or MCH 

alone cannot identify some Hb E carriers. Therefore, the DCIP precipitation test has been 

proposed to be used for detecting Hb E carriers in screening attempts [4]. While the OF 

and DCIP tests are performed manually, the determination of MCV and MCH needs an 

automated blood cell counter which is expensive and in the past may have not been 

available at peripheral health care facilities. Laboratory procedures of the OF and DCIP 

test are relatively simple and rapid to perform. They have been proven to be effective by 

many investigators [4, 6-8]. However, a pilot survey of thalassemia screening procedures 

at the community level conducted by the Centre for Research and Development of 

Medical Diagnostic Laboratories of the Faculty of Associated Medical Sciences of Khon 

Kaen University, Thailand, revealed that the results of some hospitals contained 

unusually high false negative results. This leads to a query concerning the accuracy of the 

screening procedures of a combined OF/DCIP test conducted at peripheral health care 

facilities where human resources are limited. In addition, in contrast to the past, more and 

more health facilities even at the peripheral level are now equipped with automated blood 

cell counters, enabling them to measure MCV and MCH. The aim of this investigation 

therefore was to discover the reasons for the low sensitivity of screening results from a 

number of hospitals, and secondly whether a combined MCV/DCIP or MCH/DCIP test 

would be more effective in screening for thalassemia.  
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METHODS

A cross sectional study investigating the performance of thalassemia screening was 

launched in 11 community hospitals located in different regions of northeast Thailand. 

Specimens used for this study were ‘left-over’ blood samples obtained from pregnant 

women attending ANC services. Data recorded for the thalassemia screening could not be 

traced back to any individual who had taken part in the program. The study protocol was 

approved by the ethical committee of Khon Kaen University, Khon Kaen, Thailand 

(HE510139).

The director of each hospital was invited to participate and asked for permission to 

conduct the study. Laboratory staff were informed about the project and asked for their 

cooperation in the collection of the specimens. Approximately 100-130 ‘left-over’ blood 

samples obtained from pregnant women attending ANC services from each hospital were 

collected consecutively over a period of three months. Blood samples together with their 

screening results performed by laboratory staff of each hospital, as well as hematological 

parameters, were sent to the Centre for Research and Development of Medical Diagnostic 

Laboratories (CMDL), Faculty of Associated Medical Sciences, Khon Kaen University, 

for further determination of thalassemia and hemoglobinopathies.  

Screening procedures 

According to national guidelines, most laboratories use a combined OF/DCIP for 

screening. The OF and DCIP tests are commercially available (DrewBio Thailand Co. 

Ltd., Bangkok, Thailand). The OF test is done by adding 20 microlitre (μl) of fresh blood 

sample into 2 millilitre (ml) of hypotonic buffer saline provided by the manufacturer. 

After mixing gently, the mixture is left at room temperature for at least 15 minutes. For 
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the DCIP test, 20 μl of blood sample is added to 2 ml of the DCIP reagent. After mixing, 

the mixture is incubated at 37oC for 15 minutes, and then 20 μl of additional solution for 

stopping the reaction is added. The interpretation of both tests is based on the turbidity of 

each reaction tube. Turbidity visible to the naked eye is considered to indicate a positive 

test. In the case of MCV or MCH screening, MCV values of < 80 fl or MCH values of < 

27 pg are considered to be positive.

Laboratory investigation at the reference centre   

All blood samples with positive and negative results were examined further for �-thal and 

Hb E using an automated haemoglobin analyzer, either the high performance liquid 

chromatography (HPLC Variant Haemoglobin Testing System; Bio-Rad, USA.) or the 

capillary zone electrophoresis (Capillarys; Sebia, France). Samples with normal Hb-type 

(A2A) and Hb A2 > 4.0 % were diagnosed as �-thal carriers. �0-Thal (SEA & THAI 

deletion) was identified using the polymerase chain reaction (PCR) [9]. 

Training program

A training program on thalassemia screening took place at the hospitals. It was provided 

to laboratory staff of those hospitals with a poor performance. The training focused on the 

principles, procedure and interpretation as well as limitations of the OF/DCIP tests. A 

poster of the standard operation procedure (SOP) of the OF and DCIP tests was created as 

an educational item and distributed to all community hospitals participating.   

Data analysis

To determine the validity of thalassemia screening at each hospital, the sensitivity and 

specificity were calculated based on the results obtained from the reference laboratory 
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which served as a gold standard. False negative (FN) tests were those which were labeled 

as negative by the laboratory staff of the community hospital but actually were found to 

be positive by the reference centre, in that the blood tested was derived from carriers of 

�0-thal, �-thal or Hb E. Cases identified by the screening tests as positive but not 

confirmed with the tests of the reference centre were considered to be false positive (FP).

RESULTS 

A total of 1,200 blood samples screened for thalassemia from 11 community hospitals 

were investigated. Of these, 67 (5.6%) were �0-thal carriers, 12 (1.0%) were �-thal 

carriers and 497 (41.4%) were Hb E carriers. Analysis of thalassemia proportion by 

hospitals revealed similar proportions of �-thal and Hb E carriers. However, the 

proportion of �0-thal varied from 1.9% to 16.0 % between the different locations (Table 

1).

Sensitivities and specificities of each screening strategy, i.e. OF/DCIP, MCV/DCIP and 

MCH/DCIP are given in Table 2. Based on the OF/DCIP screening, the sensitivity and 

specificity of 6 out of 9 hospitals (hospitals 1-6) was found to be acceptable with a 

sensitivity higher than 90% and a specificity of 70% or higher. The performances of the 

laboratories of the remaining hospitals, in particular hospitals 8 and 9, were insufficient in 

that the sensitivity of the OF/DCIP tests was below 50% and at one hospital even only 

39.1%. The MCV/DCIP and MCH/DCIP combinations applied by the participating 

hospitals laboratories achieved acceptable sensitivities though the specificities of some of 

them were rather low.  
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In order to improve the performance of thalassemia screening using the OF/DCIP 

approach, a training program was organized at the 3 hospitals (hospitals 7-9) with 

insufficient results. After training, each laboratory was asked to send blood samples again 

to the CMDL to evaluate the performance of each individual laboratory a second time. 

Re-evaluation of the sensitivity and specificity indicated a substantially improved 

performance resulting in a sensitivity of higher than 90% and specificity of higher than 

70% (Table 3).

DISCUSSION 

The three clinically significant thalassemia diseases; i.e. �0-thal, �-thal and Hb E, are 

quite common in the area of this investigation, as indicated by the results given in Table 

1. The chances are quite high that couples in the region might have a child with a severe 

thalassemia disease and that underlines the need for an appropriate approach for screening 

of these three forms of thalassemia. The screening approach using either OF or MCV has 

been proven to be effective for screening of �0- and �-thal carriers [10-13] but not for Hb 

E [4, 6]. Hence, the DCIP precipitation test in combination with either OF or MCV has 

been introduced, proving to be effective [4, 6-8, 14] and adopted as a useful strategy by 

the health authorities in Thailand for more than a decade. It is of immense importance for 

the screening program to keep false negative results as low as possible.

As shown in Table 2, 6 laboratories out of 9 that performed OF/DCIP produced sufficient 

screening results. It had been decided by the Thai authorities that the OF/DCIP screening 

method is a good choice for thalassemia screening in areas with a limited budget. The 

accuracy of the tests however relies on well-trained laboratory staff, but obviously those 

working in the hospital laboratories coming up with a very low sensitivity were not well 
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trained. The main reasons for incorrect results were difficulties in interpreting the results 

of the OF/DCIP test, since the positive and negative results are based on the turbidity of 

the test reaction which can vary from sample to sample and is highly observer dependent. 

Laboratory staff need long experience and good skills to read the test results correctly. 

Another reason for faulty results is the use of un-calibrated equipment, which in particular 

refers to the temperature used for the DCIP incubation. It is well recognized that use of 

the DCIP test needs careful training [15] and the achievements after training the staff of 

the poorly performing laboratories clearly show that training has a very positive impact 

on the future performance of the laboratories. There is an urgent need for regular 

proficiency testing, as well as for an internal quality control system to monitor the 

screening performance of community hospitals in countries like Thailand.  For the 3 

formerly poorly performing hospitals, a combined MCV/DCIP test or MCH/DCIP test 

seems to be a better choice. The staffs of the hospitals with insufficient performances 

were surprised at being faced with the high and unexpected FN rate. It was found that 

while the staffs of the 6 hospitals with acceptable performance had attended training 

programs several times, those of the 3 poorly performing laboratories never participated 

in an appropriate training, and also no quality control system had been introduced into 

these laboratories. 

The wide variation of specificity values obtained from the laboratories with acceptable 

results might be explained by the fact that apart from personal skills, other thalassemia 

types as well as anemia from other causes could produce a false positive screening result. 

Therefore, a varying specificity is considered to be acceptable. Previous investigations 

have reported a specificity range from 65 to 90% [4, 6-8]. The specificity of a combined 

OF/DCIP test seems to be higher than for the MCV/DCIP or MCH/DCIP tests as found in 
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this study. In the case that a high specificity can be achieved by a motivated and 

experienced staff using the OF/DCIP test, the workload for the reference centers could be 

reduced and budgets not spent uselessly.

In conclusion, the results of the study indicate that both a combined OF/DCIP and a 

combination of MCV or MCH with DCIP are effective strategies for screening of �0-thal,

�-thal and Hb E carriers in pregnancy. However, laboratory staff need to be well trained 

if the OF/DCIP tests are used.   
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Table 1 Proportions of �0-thalassemia, �-thalassemia and Hb E in northeastern Thai-

subjects attending ANC at 11 community hospitals 

Hospital No. N Proportion (%) 

�0-thal �-thal Hb E 

1 103 1.9 0.97 48.5

2 122 2.5 0.82 35.2

3 100 7.0 1.0 41.0

4 111 2.7 0 29.7

5 100 16.0 1.0 34.0

6 101 6.9 1.0 48.5

7 100 8.0 1.0 44

8 132 3.0 1.5 47.0

9 98 4.1 2.0 41.8

10 130 7.6 0.76 38.5

11 103 2.9 0.97 48.5

Total 1,200 5.6 1.0 41.4
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Table 2 Sensitivity and specificity for detection of �0-thalassemia, �-thalassemia and Hb 

E carriers derived from screening programs conducted at eleven community hospitals 

Hospital

No.

OF/DCIP MCV/DCIP MCH/DCIP 

Sensitivity 

(%)

Specificity

(%)

Sensitivity 

(%)

Specificity

(%)

Sensitivity 

(%)

Specificity

(%)

1 98.1 84 98.1 80 98.1 74

2 97.8 78.9 97.8 65.8 97.8 72.4

3 97.7 91.1 97.7 82 97.7 66.1

4 96.9 81 na1 na1 na1 na1

5 95.7 69.8 100 66.0 97.9 66.0

6 91.7 91.7 96.4 87.5 96.4 75.0

7 82 86 92.0 62 90.0 66.0

8 48.5 90.6 100 42.9 100 35.7

9 39.1 94.2 81.8 78.6 72.7 80.4

10 na2 na2 100 78.9 100 78.9

11 na2 na2 94.4 87.8 96.3 75.5

na: not available, 1:  No MCV and MCH results, 2: No OF-test results.
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Table 3 Performance of a combined OF/DCIP for screening of �0-thal, �-thal and Hb E 

carriers before and after implementation of a training program at 3 community hospitals 

Performance Hospital 7 Hospital 8 Hospital 9 

Before After Before After Before After

Sensitivity (%) 82 100 48.5 100 39.1 93.3

Specificity (%) 86 76.9 90.6 79.1 94.2 85.7

FN (%) 18 0 60.9 0 51.5 6.7

FP (%) 14 23.1 5.8 20.9 9.4 14.3

  

 

 

 



87 

 

 

 

 

 

 

 

 

 

 

!	�-
�� �. �
����	��	��-����6"
 �+���D0���D	�	�  

 















49 

 
 

 
�

�
�

�
�
�
�

������� 	. �

��
��
��
�������������������������
	����
������ 

 

 



Instruction for OF-test
���������	
 : EDTA whole blood ��
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Instruction for DCIP precipitation test
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5. ����!�$��#�� 37oC �!" ��	�� 15 ��#� 

���������

- �����R�+� water bath %�(� dry bath  

- ��	
��*�$�%&'���%��$�%&'����#��#�� 

37oC (�������� 1oC) )�	��#��<,�������<

����Y��

-
�*�	��;�)� (
�*�	��)�	���Z���#���������

� �����(��)

6. ��(����*�	�� ������������ clearing solution 20 ��,������ 

7. ��
�#�
 ��	 �!����� 1-2 ��#� �;(��

�%����
�)��������)!W���������*'��<

8. ����/��	���$��)�	����!���,)�����&�����,���>

���������

-�	�#��#��#� %���
��

������
�� 37oC

- ��"*��
��� clearing 

�+���"�%�������+����

,������	�
 ���R������<�����	
��)����[����5�����������;�\��!����#[�&�;�����	
��)����[����5�����]

@'��<	�
 �����;�\�������	
	���
^��#��%���!W�*������#������;#�< (@	!.) ����#��������;#�< �%�	�#������������

,)�������*��$����������������#$����*��$����	�
 �� (��	.)

���������/�

  �$�� : Positive

  �� : Negative

����	*�$��$�&�;

-�	�#�� positive (��(�) EA) ��� negative control (��(�) A2A) �	*�'��!)�	�#$����
�#�� incubate

-��	������	*�$�#���!" ���(�)�
���%�� �����R��"*�	 ��+��)����!����� 2 ��!)�%< (��"*#�� 2-8oC)
%����%�$ : ����	*�$��$�&�;,)�����+���	�������(�)�	*�$� �!" �����	*�$��$�&�;��
���������*	����

#)��* �������	*�$��	��R'���������������/�

���������

-�	�����/�,)��+�,���> ,)�R(�

%��)�	����̂ ��#��* ��%��)�> �������

/�;�������%���%��)�;(��

�!���*�#��*�	���$��

!
���!#A : #
������������#���	�� ���! ���
���
@A �+
��+����#�#���� 
+ @B�+� 
,8	*
�/ Hb 

E ������
�@ �
@ �+@��C$'
'��,*+

�!���*�#��*�	���$����(������+� ,���> (5���) �����(������&�����,���> (�	�) 

    %��) 1 : Negative

    %��) 2-4 : Positive

1   2   3   4
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�$���� 10 �����������	
��
�
������	���������������������� 



�$���� 11 �������	���������������
��	
��
���!"������������#���
���� 3 
!�� �����!���	��
������$ %��.���



�$���� 12 �������	������������������ Hue Regional Hematology and Blood Transfusion Center, Hue College of 

Medicine and Pharmacy ���	�&	��
'��� (��)*"���!�� ���
�

��	
��
���!"������������) 
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