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)�#*! �*$�� +*, � ��*�-'� .*!�/ (���*0 �1*�2�3 �&�0� 4 5�6$' �! )��67 8�� �! 9�!6& 6�� :;$0
#< �76= +, #>7 ?� 56= 5� @$$,�@�� )#A��! �� ���B-0� �@�� ?� .C/ (�6	 .8?�� �0�#! �E��F� 9� ?� G@�

 HI#� 8�� �! �"��� �� J� K�B�60 � 9�!6& 6�� )��67 :;$0 8�� �1�2�3)9�!6*& 6�� L*� 5��0 (
�6! .

� ���
 !�� ��
(�EF�� �E��F� 9� ��MN� 56= 5� @$$,�@�� ?� #B7 8�� �!)���	#0 O�2-7� �56*= 9�!6*& 6�� 5��*�� 

5P L�A7� Q67 � #6� J� K�B�60 8�� �! ���@	 �@�;$0 9�!6& 6�� )��67 :;$0 8�� �! .JR0 ?�
S��35� @$$,�@�� 9�!6& 6�� L� 5��0 8�� �! �3 @	 �-T#  )@�� 56= �76�7 @76	 �0�#!.8#U*� ���E� 

)��67 8�� �! 9�!6& 6��)#I� 8�� V�0�#!���@7�-0� ��5��?�0 56= W��-7� g/dL�X #-�*�! �* (W��*E� (
g/dL M/��LT#  ��#/ 9�!6& 6�� L� 5��0 �� #-��! � .���� .�&Z3 L[I ���*T� S#7 ?� ���
SPSS 56*�?P �
)�, ��@�#  ���B-0� .
*./�0 ��

! \�-7 �� �]*�3#3 �! 9�!6& 6�� )��67 :;$0 L�^�1-=� � L�0�"% �@�P L0��NN %��/�M%8?�� �
5P LC`� )��C=�
/�
%�J� K�B�60 8�� �� (]*�3#3 �*! 5P L�^�1*-=� � L�0�"*% �NN %��M%�

5P LC`� )��C=� 8?���/��%@	 8���  .8�� �� 9�! J� K�B�60 � 9�!6& 6�� )��67 :;$0 8�� �*!
�$E� K��B3 HI#� L	�� �6I� )���)NNM/Np< .( 

"�� *1�.� �
��67 :;$0 8�� 9�!6& 6�� )J� K�B�60 8�� �! �"��� �� �a�! ���"! L�^�1-=� � L�0�"% )����

 L0� �� �, �	�� 5�6$' �! @7�63 ���-'� .!�/ (���0 +*, #*>7 ?� 5� @*$$,�@�� )#A��*!#< L[I �$�� +, �
56= )�@�� ?� .C/ �76=�#�  ��#/ ���B-0� ��6�.

��'����' ��:9�!6& 6��$,�@�� ()#A��!#< (56= 5� @$ 

������ ����	:�//��
����� ����	:�//��

������ ���� �:����  !"#�$%&'� (�)��� � *+��+ *�, ��%-.+ *��/�0 1�%2%3	 #4�� ��"/��5 6+*�, ��%-.+ � 789� 6�8-.+ *�:�2,�-��74 � ��:�'0 :
���;��;<= 
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���	� 
��2@�A�B-.+ *7.��0� CD+7E $: �8F *�, (7''4+7G+ 

�&, � (7�''4+7G+ 6+�: (7�.�2H?��+� � +��I (�+�+ J�0�	 
(FDA)�0+ (7" K��7	 )�(.

6�)�����:�I 6+���: O��0�'� ��� /+ (��P-��0+ *�7��:
 ���Q. /+ *���, *�H7��''4+7G+ ��R��0 S��G ?�.���, S��4

�� �&, $: �.�, ���,T SG � *�H7''4+7G+ 7-�+ .
6�)����:�I ���8F *���, ����%-.+ #��4+�� �� $-��"�H ��

 +7�G+ /+ C�UD *�H7�''4+7G+ K2:�VH��G?1�P���0 ��� /+ 
�� (��P-0+ W� 7".$�28	 C�2UD /+ �	RX9� ��F� C2�� $:

?W� 1�P��0 ��V3� $.+/�� ���)Y � �� 1��P-� 6�G *+��
 *�./ �?Z&�0 /+ *��, (��&D K-�B�� $V[�� ��� � \7  

��]+ �� *�, (�&D �: �-��: *�2� A5 *7" ^�VB� � ��V3�
 � $2E�. $: ��+� ��9� .. . ��� K�+ 6�&, _�+#�+ ` �: $4

�� 7" ��� K�+ *7" $-"+�H ��'4 $: �a'� ?7" .:$6��F 
?W���� 1�P�����0 ��� ����).� b����2%� ��� (/������+

K2:�VH��G 0�	 J��"+78: �.��8F *��/�0 (WHO) ?�:$
6+���: $��'�#G S��4 � (����0 �c��2B9	 $V2��0� !��� *+���' 

 +7G+ /+ CUD *�H7''4+7G+ �� K2:�VH��G 6�)��:�I?����@� 
�0+ (7���H .

\����a.+ $���: ����0�-0� $���4 �&�+����" �� ��� K����+
 ��. ��7%� �G�)9���/5 6�-��'2:�VH��G ?7"�: ��7�.+�	 /+

���,�: ��d�: �/�+ 7"�: �+ .(��&D e.� $���%� *5 b�0+
 (�+� �+��D AT��F ��I�4 6�� ��: $�4 ���� �H����� *�,

�� ��).� b�2%� C:�%� �� ��" 6��+7.�-�0+ ��: $�4 ��0+ 
��+7.�-0+ ��+�F+ ���)SOP(*��/�0 *��, ��%-.+?���2@� 

K2:��VH��G b�0+�: (7''4+7G+ �����g/dL� �-9�2: ��� 
�� 7"�: .�I�4 _.+��X�G � 1�-0+ ��+�H�	����4 ET<� +� 
:$7.��4 ���@� *�, O0�'� AT�F *+�'  .$�: ��I�4 K��+

 6�G�+�. 1��[�;��;��V2� (7�" $�28	 6��-�?(��&D 
��&D ��: �H���� *�,�fg���V2� (�+� �+��D *5 6�� ��-�

���: � ��"�K2: *5 K2:�VH��G (��73� $4 �).� b�2%� �
�	�C[+�� �: �-2� �0� �: \�H >��H ��-2� ��0� ��: \

�0+?�� $���%� ���H .
*��, *�H7�''4+7G+ �� K2:��VH��G 6�+�. _a'0?$�: 

��Q'� +7G+ /+ 6�2H�VF66+��: � *��, S�4 �+���+ *��,

 *5 �h�PE ?�	7�7" �.�, S4 ��a�+ /+ �G K2�'Y SG 6+��: 
��+7.�-0+ 6+�+� (7" $28	 �.�, (���5�� $4 K�+ /+ *�'2�i+

 +�-3� �Q. /+ O0�'� 7"�: K2:�VH��G 6?\�a.+ ����" .��
/+ C�UD *�H7�''4+7G+ 6�)���:�I _����/5 �8'	 �j�E ��E

*�, 6+7G+?��� K�+��7"�:)>(.
@��&�$6�G _a'�0 ��� *��: O0�'� ���� �� 6���/ 

$-��H \�a.+ *�H7''4+7G+ 6�)��:�I 6+�: K2:�VH��G 6�+�.
�0+ .�� _�+#�+ *�, k�c� $4 �j�E ��E ��$-�?#�4+�� 

*��, $28	 K2: ���@	 lPE 6+�: �-B0 $P2h� *�, ��%-.+
 k�i /+ (7''4+7G+ O205 /+ 6�2H�VF � k�i !� /+ ���4

 7��.�+� ���)�� .���Q. /+ *�H7��''4+7G+ 6�)����:�I K�+�:���':
 (��-��H �R�	 � ��0+ S8� $U'F �� �G /+ K2:�VH��G 6+

K2�2@	 6�)���:�I ��� K���-8: ��	 ��0+ \��a.+ ��E ��
H���)>(.@��&� ��$���G ��: K2:��VH��G 6�+�. _a'0 $4 

?�0+ (7" $���%� W� 1�P��0 ��� K2:�VH��G _a'0
 $�: ��� � (���: �+����,�: 6�-9�2: �D� /+ 6�+�. ��� $:

�0+ $-"+� �D� (/+7.+ *��G)�g<(.
���+ �����0 /+ *+�����<�> ?��a'0���2:�VH��G _�$��: K
. ������, S�4 6�)���:�I ��8F 6�+� *�H7�''4+7G+ �.

��������P-0+ �������D (���H �+���������������� �����2@� � �
?*�H7''4+7G+ K2:�VH��G /+ �-92: g/dL�>��: .$@��&� $4 6+

 7" \�a.+ *+��+ �� b�0+ K�+ �:?�+� *�9. 6+��: ��� K�+
 ���2. O�0�'� *�H7�''4+7G+ �.��, S4 6�)��:�I)=(.��

��0�<� +7G+ 6+�: ��� ����� ��2@� 6�: *�, �b��0+
 ?*��, ���%-.+ ��+7.�-0+ ��XV�  ��� K��,5 K2:��VH��G

g/dL� �20���E _�+#��+ $: �a'� � ���H �+�D �-92: �� 
7���H ��� K�+ �2[�c-,+ �.

� W��� 1�P����0 ��� �� $��@��&� K���+ �� K�+�:���':
 $�4 ��+7.�-�0+ � mF�� ��� �: K2:�VH��G 6�+�. _a'0

 ���V0 �)"���")�VH��G �� *�20K2: (��:?$���%� ���� 
K2:��VH��G 6�+�. _a'0 �c2B9	 �/�+ �	 ���H �+�D

��2H �+�D �0��: ����.


 ��� �
���
$@��&� !� ���@&%�?7�E+� !�"#� *+��X�G $: +7-:+ 

G+�*�H7''4+7?�5��/� �X� � \/d 6�G��: *� ��� b�0+ 
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(/+7.+ �� W� 1�P��0 � 6�+�. ��	 K2:�VH��G 6�2H �'�E �V  � (�+#H�#: ����� 

���

*���, ����%-.+ *��/���0 ����+�F+ ��+7.�-��0+(SOP) 6+���: 
� W�� 1�P���0 ��� $: (7''4+7G+ K2:�VH��G 6�)��:�I

7" (�+� K2:�VH��G 6�+�. _a'0 .
�0��: ���� $@��F?;f� ��P. 6����"�0 ��� $�: /+

��:�'�0 *��, ���%-.+ (�)��� $: *�, 6+7G+ �8F K2@F+��
 7�.��: 789��.(7�''4 $�@F+�� �+7�@	 K��+ 6+��: ?+7��-:+ �� 

F+ ��+7.�-0+ ��� $: W� 1�P��0 *�, ��%-.+ ��+� \��a.+ 
7".\��a.+ /+ C�UD $�4 1���[ K�+ $: _����/5?Z2�j�	 

����� �� 6�c-B� *���/5 (�+� (7�''4+7G+ $�: *5 ��V  �
�� 7".C3� ?A�B-.+ +� $%VE �� \�0 �9).+ $.��. �,+ +� 

(��4 #2�	 k�c� ��: !� �VX�+ $U'� �: ��� (�+� (/�F+ 7"
���" !9, �	 .!�� /+ (��P-�0+ ��: Wn�0 ���.d o��. ?

p+��0 +� �9).+�$���� � (���4 o�� +� *�, (�&D K2��+ 
��7�E ��	 (���4 \�� *�, (�&D ��+� �8-.+ !� /+ +� $'2q��

g<���" ��� *��, /+ $'2q�� $��� �-� �-.�0 .$���� Wn�0
 �9��).+ !��� � $-��"+� $��). ���%�+ +� $�'2q�� +� 6���8-.+ ��

 $U'� r+�0 !� �: � (�+� �+�D *5 �.�D�� 6+!Y�4 C��-0+?
C3� (7" p+��0 �� +� S2.�"��.

���7�D ��� ?W�� 1�P��0 *��/5 $4 K�+ $: $F�	 �:
 �j�E ��E �� � (��: *�H7''4+7G+ �.�, S4 6�)��:�I ��
 ?(7�''4+7G+ ������ \7�  ��� ������ ��2@� ?(7" p��'�
 C�@�+��-�0� K���,5 b��0+ �: K2:�VH��G 6�+�. _a'0

 �� *��, ���%-.+ *��/�0 ����H �+��D $�@��&� K��+ *���/ .
K�+�:�': �� ����� W� 1�P��0 ��� �� 6��� �H+ � 7�"

 K2:��VH��G ��Q. /+ ��UD C:�D K2:�VH��G 6�+�. ��� ��
 �� ����� ?��: 7"���UD W�� 1�P��0 ��� �� �H+ ��� 

��� ������ ?���: *�, S4 6�+�. ��	 ��� �� ��� 7�".
*/� ��: W� 1�P��0 ��V3� ��4 ���80 6+�: s�c�B� 

K2:��VH��G 6��2H (/+7.+ �8F *�./ � *+��� 6+�: *��X�
 $28	7".6��-� �-.��0 !�� $V�[�� �� $�'2q�� $��� 6�8-.+

 $-�"+� $�). ��V3� Z&0 6d�: � 7�" 6��8-.+ /+ �9�).+
 $-"+��: $��� �.�D�� ���V3� C,+� (�&D �	 7" (�+� (/�F+

 7-P2: W� 1�P��0.�� *��, (��&D *7�" K29�. $	 Wn0 
���V3 7" �0��: .*���/ ��i *�, (�&D �H+�;�� $�2.�] 

K2����� ����V3�?7����2: 6�)����:�I _�����/5 �� (7��''4+7G+ 
/+ _2�: � �2,�	 �: *�, (�&D �H+ � ��UD W� 1�P��0�;

��� $2.�]��� tR4 �� ��� ���. d�: ��V3� �� �-E �� (7�5 �
�+��D ���V3� Z&0 �� ?���2H W�� 1�P���0 _����/5 �� 

�������7"�: .\�a.+ K2:�VH��G 6�+�. _a'0 *5 /+ W�
7".*��, ���%-.+ ��+7.�-�0+ ���+�F+ ��� b�0+�: ?!�� 

(�+� b��	 �+�. 6�8-.+ �: *�, (�&D 7" (�&D $4 6��i $: 
��-� �-.�0 !� ��7E)mm�fg�(7.��"�n: +� .$V�[�� ��

 CD+7E<f�u4+7E � $2.�] >��: *��, b���	 /+ W� $%2D� 
*�, AT�F �+�. ?�+�. ��).� _a'�0 ���2@� �: $���%� �� 

(color scal) �+�D 7�" (�+� _a'�0 �+��. $�4 �	���[ $�: 
*5 (�&D C3� �	 $-��H �+�D �).� b�2%� C,+� K2:�VH��G

 p+��0 /+ �X� ��/ ���2H �+��D e.� b�2%� 6�G .b��0+�:
 ?*�, ��%-.+ ��+7.�-0+ ��XV�  ��� K��,5 ������ ��2@�

 ?*�, 6+7G+ 6+�: ��� K2:�VH��Gg/dL� ��0+ �-9�2: �� 
6+7�G+ /+ k��@� ?*+#�2� K�+ /+ �-�4 K2:�VH��G �: �+��+ �

�� *�, *5 ���4�	��G $4 �i�" $: 7.�" (��7�3� �� �G
 7��"�U. ���@2Ui.?K2:���VH��G ���� *�2��0 ��� 6+���: 

K2:�VH��Gg/dL;/�>�: �-9�2: �� $������ ���2@� *+��' 
 /+ �-�4 K2:�VH��G � (7''4+7G+g/dL;/�>:$���2@� *+�' 

 +7G+ /+ �2��@�6��0+ (7�" $-��H �Q. �� *�, .$�: \/d 
v:�&� $4 �0+ �4TSOP �: �+��+ 6+�: ?*��/�0Hb /+ �-�4 

gr/dL ������� � ���" $-�"+�H ���4�	��G��X2� 7��: 
v:��&� v2%3	 K�+ �� ��+ ��2H 1��[ *5 A+�F b�0+ �:

 : �+��+ 6+�: � 79. C�  ��+7.�-0+ �Hb /+ �-�4 gr/dL �?
\��a.+ ���V�0 �����" S2%-�� ���4�	��G��X2� 6�F $:

7" .
n0��	 /+ W��+ \��Y �+��*5 $_a'0 b�0+�: $4 ���G 

+7G+ 6+�: K2:�VH��G 6�+�.6$�Y � (7�" ������ *�, 
*5 (7�" ������ *��, S�4 *+��'  $: ��� K�+ �: $4 ���G

7.��:?����j� O��4 /+ W� ?*��, $�.��. \��a.+ 6+��: 
$�-��H K2:��VH��G �� *�20 �� ���V0 �)"���" _���/5

 7".
��� $�4 K2:��VH��G ��� *�2�0 _���/5 \�a.+ 6+�:

 ����: (7��" $��-��H ���Q. �� ��+7.�-��0+ � m�F��?(�)-��0� /+ 
���V0 �)"���"coulter-T-860 7" (��P-0+ .��� K��+��

 ?(�)-�0� *��4 (�U2��4 �8F +7-:+>f��-2���X2� *��, /+ 
�: +� ���;(���4 ^��VB� K2�X:+�� ���V3� �0 �0;g<
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$). J23� 6��� �� $%2D���S��+� ��V0 �	 *�, #��D 6�G
 J�0�	 K2:��VH��G � ���" �+/5 *5 K2:�VH��G � (7" #2�

 ���" C�7�U	 K2:��VH��G ��� *�20 $: #2� ��V3�.Wn�0 
w��� ���i �� WXVn��4 K��+ 6���. A�F;f �-��.��. 

� ��� J0�	 (/+7.+ 6�-��- �q+�D � 6�2H�����H.$.+/�� 
<g>��.��. ���, $�����-'4 �-��0� ��� $��: *��$��: Wn��0 

�� (�+� (�)-0� S��" Kx�&� (�)-0� *��: (�U2��4 /+ �	 7".
(�+� 6��5 m�F /+ W� ?�G 6����5 �+#��+ \�. ��+� 1� Ri+

�<SPSS $�����%� 6+���: � 7�����H C��2V3	� $���#a	 ���8F 
(�+� �G+/*��/5 6���5 6�4 ��y,��" � 7" (��P-0+ 6��G

7���H K22@	 �Hz�� � �20��E .

�� ����� 
�0��: ���� $@��F?;f���P. 6����"�0 ��� $�: /+

��:�'�0 *��, ���%-.+ (�)��� $: *�, 6+7G+ �8F K2@F+��
 7��.��: 789���.;/��%*�H7��''4+7G+ ����� ?;/�f%� */ 

(��H �� �G �'0 K2).�2� <����: ���0 .��|���-. C�2V3	 
�20���E 6+�+� W� 1�P��0 ��� ?K2:�VH��G�ff %�

�2[�c-,+�;%7" ��+#H �0+ (./+<>K������ ���� 
?W��� 1�P����0 ��� $��:=������ )>>(%_�����/5 ��

 ���V�0 �)"���"?/+ ��-�4 K2:��VH��G g/dL ;/�>�>;
��������)=�(%/+ �-9����2: ������ 6�������� K2:�����VH��G

g/dL;/�>7'-"+� .6���� ��+#�H AT��4 ����UD ��: �'U� 
79��. .6�+���. _a'��0 ��� $��: K2:���VH��G |����-. ��?

�20��E�ff%*5 �2[�c-,+ ��/�;%7" ��+#H .<f
/+ �-�4 K2:�VH��G C2�� $: ���� g/dL� 6+7�G+ /+ k�@� 
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The diagnostic evaluation of Hb strip test and CuSo4
in measurement of Hb compared with gold standard  

method in blood donors in Mashad 
 

Bozorgzadeh P.1,2, Hassany A.1,2 

1Research Center of Iranian Blood Transfusion Organization, Tehran, Iran 
2Mashad Regional Educational Blood Transfusion Center, Mashad, Iran 

Abstract 
Background and Objectives 
Heamoglobin color scale (HCS) is a simple, reliable, and inexpensive method for screening 
blood donors before donation. We decided to carry out this study to compare the diagnostic 
value of Hb strip test and CuSo4 test with the gold standard method (cyan metheamolgobin). 
 
Materials and Methods 
In this cross-sectional study, 506 blood donors were selected. At first, the Hb level of skin 
puncture blood was measured by CuSo4 method and Hb strip test. Then, venepuncture samples 
taken from all donors were measured with cyan metheamoglobin method. The acceptance 
criteria of Hb in strip test is the level higher than 14 g/dL and in cyan metheamoglobin the 
level higher than 12.5g/dL. Chi-square was performed for final data analysis using SPSS 13.  
 
Results 
Analysis of results showed that sensivity and specifity rates of Hb strip test with positive 
predictive value of 23.3% are 100% and 95.6%, respectively. In the CuSo4 method sensivity 
and specifity were 100% and 95% with the reportedly positive predictive value of 21.8%. 
Comparison of Hb strip test and CuSo4 method with the gold standard test (cyan 
metheamoglobin) showed a significant difference (p< 0.005). Cell counter results indicated 
that the level of Hb in 41 out of 506 blood donors was higher than 17 g/dL which is not 
countable in the Hb strip test.  
 
Conclusions 
This study showed Hb strip test compaired with CuSo4 method has a higher sensivity and 
specifity rate; thus, it can be used as a simple, reliable and inexpensive method.  
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