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HCV RNA ��� ���������� �� anti-HCV���� 
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.�/ �� ��� �# -% �0�' ��0% ��� ��1���� 2(1 -% ���,�/% �' ���3NAT �4*5� 6'�7 � 8 �' .���9% �:0 �%

�����' �/��� ������# ;# %� <9%.�� >� � �/��' �?��:� (% -% @<� HCV RNA ! A0 !�B<CC#%<�% �� 

anti-HCV -% �% ! 0 .���9% �#�� �� �,C� � ' .

� ���� ��� �
% ��A?��:� (A��,�D E A?:�� A�$?EAA�%<�FFF9�B<CC#%<�% -% G�/ �9 �9 ��#��H% I��-3 �%� 6)A9 

G /anti-HCV $<9� ' �,C� J�K <	 ���3 .�9 �9 (% -% �L �M� �� ���+N��&E ��E �
+F G�A/ �L �M� 

<	 ����3 .�L �M� ��O# ��� I��-3 ��HCV-RNA P�� �' RT-PCR <	 G�M9% .�A' �A'%�' Q�# Q�/�)*

IU/ml +FF� ' .

���� �
�L �M� ��O# �49 -% ���/ ��� HCV RNA P�� �' RT-PCR<9� ' �,C� .�' (% �8 �� -% �� A� �� �A/�

�L �M� � ' <9�' �%�%� ���/ ���<9�' �# �9 �9 P��-3 �L �M� (% �<9-�/ ��� $�� ��RS� �� � P�%�B <�9 .

<9<	 ��OE TU�# QRS� �M��9 !% CL �' ��% � (% (%�'�C' .

�	�� � ��! 
Q9 ,L ��V��'�WHCV RNA�L �M� -% ���,�/% �' ���+NP�� �' ��E RT-PCR� ;� �A49 -% ;A� � <A�,

�� �1�D �' !���� ���X�7% <	�' .���- �%<?E �?��:� �� TU�# QRS� ��% � -% ���B OK � �:0 I��# Q&K

 P�� $! 0 !�B<CC#%<�% -% �� ��&C��� Y�E�� E% G��E ��� � 	 .P�� �' �A�W ��% � !%��� Y�E�� E% G��E ���

�9 �9 � . R7 6'�7 �� I��# Z<	 �' TU�# QRS� ��� <'� .

"#�$��#� %:RT-PCR $$! 0 !�B<CC#%<�%��/5� $%�H% $Q�E�[� ��� ���' ��93C

������ ����	:��/�/��
����� ����	:��/�/��

��PhD ����� ��� ������ ��� �! "��#�$	 %&�� ������!� � '!�() *+��+ 
��, + -.�/�	�01 2)�� *�()��& -�34��� ���� 5������ ��� ������ ��� �! "��#�$	 %&�� �
6��+78� 9/7�:PhD*+��+ � '!�()����� ��� ������ ��� �! "��#�$	 %&�� ������!� '�8� :+2(; �����<�=���
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HCV RNA ��>2((&�21� �� anti-HCV '?(� ��&� '?��) @�1 ����A01 +

���

���	� 
B���� C D�3�� ��E+ �, -��1 �+�2��� -�F/��,�G -���, 

2H�+ I��� ������ %&��� �� ��� -�1��0�H� ������ '���,

 ���?J  � '!+��+ -�1)L2��� ���M N�, NO �>� (Q���M  �

 N���, R/����! �1����S N���, ��>2���((&�21�  � ������ ���������

������ ���� ��E+ ��� ��>2((& .���� U��� V��W�  � 'A�

@�3(� @�+�)window period (*+��+ U�� '� �1 ����  I2)�,

 '��C @�+� U�� �� *+���+ U�� N#XJ -��, V�,�Y 2�H N�, ��1

@ �2�� �8#� Z#[4	 V,�Y + �!� @2#!�� -�#>)�I�.(��

��! U��  � @��?��!� ��, �1��4�&  � '���, �#�� -�1 -�+C

NAT)Nucleic acid Amplification Technology ( -+�

��� @2) �21� -�1)@��+C�� ��0!\� -�1'(IV�,�Y ���M N,

N]H\� -��0#, ������ �^� -� @��& R& �� '!+��+ -�1 I2��

, ��� C U�� NX#!+ N B����I@��3(� @�+� )window period (

 N]H\� V,�Y ��M N, '!+��+ ���?J '� @�	�& -� ���))=I

6.(

�+2H @ +��� ��_ ��#X#� à��b���	 '�(c� ��dE �� �?�6

�#	�e1 *+��+ N, ��dE �#c0E 2;��C2(�81 @��/C )�I

�.(B��� C f�2,�  � 2c, NO �>� ���� -�F/��,�G -��1I� 

'/+ @2) N�!�& "2) N, 2�2E ����� ��2c	 �C f�#)  �(1

 '�����F�  � '��A� �����(J N�, g���^� N��c��E '���)�2d, -���1

'� 2)�, .�+�  � @��?�!� ��/ @��3(� @�+� 2�����, N�& '���1

 @�	�& �� *+��+ 2(& �	IB1�& �� à�c^Y ������ -�#>��XE +

2(�81 �h7� 2�2E �����  +�,  � .

� U��  � 'A��+�1IRT-PCR '�� N& �!�  ��� 2����	

 D�F(1 �+  Z#[4	 �, �� *+��+ @�3(�RNA  � VbY + �C 

'��C �2�C ��E+ N,-��,I2�(& @�	�& 'dE�	 V,�Y ��%#� N,.

��#�� N���4�#� -�1��4&  � -��#8, �� B��� C U�� @ +��� 

@��+C�� -+� '��0!\� -�1�!� @2) -��bE� .

V����+C ���ii�I���3�� ����� -+� -�F/���,�G D���1-

NJ�03� �� '��21� 5�� ����(J N�, '��0!\� 5O�& -�1

 2(X	�A!� �� N#/+� Nc/�^� 2)  �GC 2(/��� ��0) �� +. � 2c,

 �b���e! �� Ij���� D\J��iiiIB��� C �, '��1�+� NAT 

���� N�#X& -��, N�J�03� �� '��2�1� -��1 5�O�& -��1

 ��> -��bE� 2(X	�A!� �� '��0!\�2�.���� k�l� D\J�

� N#X& +�@��+C� ��� C �� '?(� N3#�� N, m+�4� �C -�1�B

HCV NAT2) )�(.

B���� C D��3�� ��#/���� ��4& �� HCV RNA �+� N�, 

B���� C D��3�� + ��4�& V�& �� '/��A/��HIV RNA  ��

��!� @2�) -���bE� QM�(�  � 'nc, .U��� D��3��  � V�bY

 '���  + ��4& U�� �� B��� C W� B���� C  � ��d(	 N�& �%�� 

N���0� -�F/��,�G -��, '�� @��?��!� ��1 2�)I��^� ��%�#� 

@2��0#Y�,)residual risk ( ����?J ������ -��,HCV +HIV 

�1 �� ���� 5����___ ��, ���� .U��� D��3��  � 2�c, ��� 

B��� CIN, ��%#� U�� �/_���#X#� 5�� �1 �� ���� 5� �	 

��& �2#� B1�& �?�)6.(

'Y�, �^� ��%#� àW�0�H� U��� N�& �!� V#/� U�� N, @2���

N��0� "��; N, �1 NJ�03� '���! 5�O�& -�1 N�, N�� +

N��0� "��; -�1��?(� '� D�3�� ��) .�C �XJ �2) Q#Y�

RNA �� *+��+ NJ�03� '��! 5O�& -�1 �!� )6.(��

'!��,���� -+� �, '/�A/�� B��� C ��! '��2�1� -�1

 W��� �� �A���C @2$�� "I����?J -��, �^� ��0�H� ��%#� 

�,HCV -� � N, ���� 5� ��_____ @2�) ��+C��, Q���%	 

�+�  � @��?�!� "��; �� '/+ '��d(	 N, 5�.�/+�! -�1I

�1 -� � N, ���?J ������ ���� 5��6____ ���� Q���%	 

�!� @2) Nb!�$� .

Nc/�^� U�� ��-��, �___�� N& ��� @2((&�21� ��M �

��]�  � + 2����0� N�cE���  ���1� ���� ������ %&�� N, @��

HCV B���� C I2���, '?(� �%�W� �+� N,HCV RNA ��, 

NJ�03�  � @��?�!� -�1���+� N�, '��	 RT-PCR D��3�� 

2) .


 ��� �
���
f���  � @2�) D��3�� Nc/�^� � '?#�;�	 + ���, '�c^�� 

N��0� #G + @��! �+� N, -����, 2) D�3�� '���l	 �.j���� 

-����C N����, NX#!+ N,�_SPSS -��& ���� C ++������

���> ���Y V#X$	 + N�%3	 .

N��0� -��2dF� + N#d	 D�! -�1:

�	 @�� �#	 U#, '���  NX;�� �� '(c� @�� j(� ��M �� �oC 

��! @���6��I��2�c	 �___ ��>2�((&�21�  � D��! N���0� 

���)�,�� I�0�8� �#8�(E 5#A?	 �+2, N�,�! �, + �+�(
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 ���1� - �� ���!��0#, + -%&�� @�F��� +� N, @2((& NcE���

 2) N���>.N��0� U�� N/�/ �� + �21� ���  �� �1 q\�� -��1

�. ���)�&���)Greiner Bio One GmbH , vacunat (

 ��4& ���!�	B�� ��>2((&�21�  � + 2�C �!� N, �]�  � 

B����� C �%���W����, -�HBsAg IHIV IHCV %��#� +RPR 

2���, '?(�.

NJ�03� ���& @���C '��! -�1:

NJ�03� N#d	 N��0� ��03��  � VbY '��! -�1 "��; �1

 NJ�03� N#d	 U#, NX;�� + ���> N��0� + '��! -�1 -��#>

 U#,�_�	����, �J�! .N��0� "2� U�� �� -��� �� �1=

'����! NE�� 2�) -��2�dF� ����> 2����, @.N���0�  � -��1

 NJ�03� I@2) r�[��� -�1��2�) N#d	 '��	 .�+2�H6�_

'��! NJ�03� ��  "��; N,2) @���C .�!� �&o N, D W

 N��J�03� U���� N��#d	 �����  �� N����> ���1 �+�+  � I���1

@2((&��d� N, -��+�� N/�/ N���0� + �1 B���� C ����� -��1

2) -�#>�XE .

N�����0� ����1  �I�__�A#� NX#���!+ N���, D����! �����#/+

 �b#/�& 5#	���	� N0#� k�+2(���Xe0!@+ 2�) ��)���, @2) 

s#��� V���!� N/�/ �� �#��S N, ����'!2�) N��[�� '!.

NJ�03� �1 '��d� R3H t#	�	 U�� N,N,�'!'!2#�!� .

NJ�03� U�� 2�2�) m��X[� ',��� N, �1 ."��J\M� N�#X&

 N��0� N, m�,�� 2�(1� V#A4	 -�%E� + �1 N�J�03� @�� ��1

D�� 2���, @2) -��2dF� + �bh ';�l[� -�1 .NX�;��\,

N��J�03� N��#X& -����� �� ���1°C�_<B����� C �����  ���	 

2) -��2dF�2�.

NJ�03� -�1������� �#& �#!�8H N, NE�	 �, '��	 

2���> r�[��� @��?�!� .�#�/�� V�� ��#�8�� -���, ���0/C ��

 u83	HCV I	Y�2�H Z#[4	 '����� VIU/ml �___ �� 

N��0� �!� N���> �]� �� �� ��?(� -�1.��]� �� 2���, N��b/� 

NJ�03� N#d	 �� �)�� '��	2(O -�1I2��, %#� '�Y� ���&�� 

�%�E� ��2�c	 U���,��(, ��) N���> �]� ��-Q�bM N�J�03� 

N^,����  '� �!� N, 2�C)�(:

�#& �#!�8H ×NJ�03� �%E� ��2c	 =�___ 

�C  �E�& '���#!�8H N�#& ��?�!� �����c� @2) @�� 

IU/ml �__��, I(,����,��J�03� U�N"��; N, �1��'��	 

2) N#d	2�.

X&�� 2#!� �#xA	 + y��[�!�z*+��+ 5# :

y��[�!� D�3�� -��, RNA *+���+ D��. HCV)��#&

 ��4�� ��d, �&�)(NJ�03� I"��; N, '��! -�1�'��	 

-���  ��_<��'���! NE -���� �� + 2�2�) y���� ����>

 r+o :�	�+2�2) m�X[� .N�J�03�  � y��[�!� -��, ��1I

��2����_ 2) N�)���, ��#/+�A#� .�&�) V0c/����!� QbM

 �#& @2� �!I2�) D��3�� D��. y��[�!� VH��� .��l�$�

 r��#	+�A#� �� y��[�!�  � V;�H ����Y {�l�[� -��1

 �� + ���>�-���_<NE��'���! 2) -��2dF� ���> .

D��. �#xA	 -��, IRNA �+� N�, �2��,� *+���+ RNA 

RT-PCR N, V�2b	 cDNA �+� N, ue! 2) PCR ��#xA	 

2���> .�> �GC N#H��  � @��?�!� ���� UTR<'����, .��#&

PCR ��, ����� ��4& �.�(#! �&�) ���! @��?�!� ���� .

ID��. �#xA	 ��l$� @21�4� + ',�� �� -��,�_��#/+�A#� 

 +���>C �. NX#!+ N, �C  ������& N���|� �+2�, 2�;�� 

Loading buffer D��2�#	� }��� NX#!+ N, + 2)  ���+��A/�

 y�� ��M �� + 2���+�,6_�@�F��!� NX#�!+ N, N& ������� 

'� @2#,�	 ���#(#��z/� u���	 2)I2���, DNA @��F��E �� bp 

���2) @21�4� .

�� ����� 
��b�J�'4[,)Validation (�#& :

�#& �#;�l��� ',�� �� �dE @��?��!� ����� -�1I �

2) @��?�!� �+� +�.-+� �, �+� �+� �� ��N�& N��0� 

�]�  �HCV �+� N,�%�W� +RT-PCR 2#��	 ���� + '?(� 

2���,I2�) D��3�� D��. �#xA	 + y��[�!� V0J .����d� ��

 B��� C D�3�� �,RT-PCR bx� B(&�+ s#1 24� @21�4� '� .

�#& ���, ';�l��� 2#��	 -��, D+� �+� �� -+� ��, I�1

 ��#	�e1 *+���+ -+��H D��! N���0� 5�G)HGV ( N�&

 *+���+ @������� R�1 + @2���+ -+\� @������  � -�nJ

HCV �!� IB��� C + D��. y��[�!� VH��� RT-PCR N,

�#& NX#!+  ���+��A/�  � u� N& 2) D�3�� �]� ���� -�1 

#1s24� @2�� '�bx� B(&�+ N��> .

��#& �#!�8H '!��, �dE ��, @��?��!� ����� -��1
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HCV RNA ��>2((&�21� �� anti-HCV '?(� ��&� '?��) @�1 ����A01 +

���

6>	�:Q7� ��� �' -� 1���>�% �M��9 69�� ]O�^� ���HCV  Q�# Q�/�)* �'�-�% Q&K ���,�/% �� � ���)+��F :Q7� �' QRS� �9 �9 �%(

-+���N����0� HCV ����E+ V��bY  � N��& ���bx� RNA 

+��+ �C �� *��, @2) �,�h �1I��#xA	 + y��[��!� V�0J 

2) D�3�� D��. .�C N01 N3#��  ���+��A/�  � u� ��bx� ��1

 @%#X���#/ V���� N���0� 5��  � U#(O R1 I��,HCV RNA 

WHO ,�� @��?�!� � ������ D��! I��Y� -��1�__ I=__ I

6__ I�__+�__'X#� �� 'e& U�� -+� �, + 2) N#d	 ��#/

�Y� � �1 N& 2) D�3��  ���+��A/� + �#xA	 Iy��[�!� VH��

 �Y� �	�__ 'X#� �� 'e& �bx� ��#/��,)VA)�(.U���,��(, 

�#& �#!�8H V0c/����!� QbM N& @��?�!� ���� -�1 -�1

WHO V� N8!7� +���, @2�) ��d(4#� �#/��I2�#��	 ����� 

���> ���Y)�I�(.

 ��___ ~0E N��0� -�+C @2�)I��2�c	 6�_ N�J�03� 

'����!��2��) N��#d	 '����	 .���]�  � ��>2��((&�21� ~��� �	 

�#8(E �+2H�=i� ���� �?� )�/i6(%+�_� ��?� )6/�(%

2���, �  .'(�! U#F��#� �]�  �I�&��) ��x&� �� ��>2�((&

 U#, '(! Nc/�^����	6�2(��)�� ���! .�#c�|+ ��]�  �

V1�	I�/���&�)  � 2;�� V1��� Nc/�^� U�� �� ��>2((&

+6/���C  � 2;�� 2����, ���3� �1 . � f��03� ��6�_

��0��!\� N��J�03�'I��� +� ���(&�+ ������bx� B����� ��@2

)��2)VA)�(.B��� C �, '���0	N��0� @2� �! -�1 U���� 

NJ�03� ����� s#1 I��?(� ��M N, ��1 24�� ����� '��bx� .

N��0� U�� U���,�(, 2�2) ��� ro�& �bx� ���(J N, �1 .��

1 f�03�N��0� N0�1)NJ�03� '���! -�1 (��]�  �HCV 

RNA �+� N, RT-PCR2���, '?(� .

6>	+:�L �M� -% �� � �� ���# Q' 9 Y �� �%�%� ���/ ���

�<	 `^�� !�>�� Q�5L �' �#<9� ' QRS� IC#%� <9%.

��� 
��� -�2��1� ���, N��^,�� �� "\A4���  � '��A���I�������� 

���?J '� ��� Q��M  � ������ V,�Y -�1 2)�, .VA4�� U��

 U#(O R1 + �!� W�, �#	�e1 f�#) N& '�M�(��� à�;�l[�

 2�C�� + -��3	 Nb(E ��� -�21� ���� '�� -���� I��#01� 

-��4#,'�2)�, .���%> N�& ��!� @��� ��4�� ��#�� -��1

 f�#��)anti-HCV 1��4��& �� ����� ��>2��((&�21� �� -�

U#, 9X�[�6/_�	�/�'�� 2;�� 2�)�,)�.(��� ��4�& ��

 �!� U#��� ��� ��>2((&�21� ��#� �� ���?J f�#))U#�/+�

 ����� ���! �� �6�6 I'8�0) 6/_@2��) ���%�> 2�;�� 

���� ���	
�� ��� ��� ��� ��� ��� ��� ��	�� ��� 
���� ���� ���� ����   

!"�# 

���� ���	
��	� ���	
 

���� ��� ���� ��� ��	� ���	
 ���� ���	
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���!�(����! �� '��/+�6�=I�����?J f�#��) ��%��#� �=/_

���%��> 2��;��@2��) N��& �C ��%��#� N���)�� '��/+%� �#��!

�!�)i.( C D�3�� V#/� N,B��� -.�/+�! -�1 j���� -���, 
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Molecular study of HCV RNA among anti-HCV  
negative blood donors 

 
Mahmoodian Shooshtari  M.1(PhD), Bahrami H.1(MS), Sharifi  Z.1( PhD) 
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Abstract 
Background and Objectives 
In order to identify acutely infected blood donors before seroconversion and to reduce the 
potential risk of transfusion-associated hepatitis C, the detection of HCV RNA by NAT has 
therefore been introduced recently in several developed countries. In this study, the molecular  
screening of HCV RNA  among  anti-HCV  negative blood donors  was carried out  in Iranian 
Blood Transfusion Organization Research Center, Tehran.   
 
Materials and Methods 
Eight thousand samples negative for anti-HCV (EIA, third generation) were screened for HCV 
RNA in 25 mini-pools. A total of 320 mini-pools were tested using RT-PCR method for 
qualitative detection of HCV RNA, with a lower limit of detection of 200 IU/ml.      

Results 
All samples tested by RT-PCR method were negative for HCV RNA. On initial testing, two 
false positive results were defined as positive but on repeat single testing they came out to be 
negative.  
 
Conclusions 
HCV RNA detection by PCR can be carried out routinely without any significant delay in 
release of blood components. The residual risk of transmission can be reduced by identification 
of early infection which can lead to an improvement in safety of blood components. It was also 
shown that combined screening using anti-HCV and 25-mini-pool HCV RNA testing can be 
both useful and cost-effective. 
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