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1�� � ���� 
�C"@ ��#�+ A!#��2:)AT(A!D:�2� '(PC) C A!D:�2� �(PS) S A!D:�2E� 	� F����� G!" �CH�EI> )APC-R ( J�

K�� �
�#�@�#��2: �L�� M%& A42:N2��!.�)VTE (� CB� .$�: �� 	EI
�0� ��E#�+ 	� 	P�!E� Q�RES�� �E�
 A!D:�2� T4��" �E.�2� U���E� AE4� J� V�� '1�24� �� J�#��2: 	� WC#� 1����!� �� �I!#5 ����I"� �6 ���

 	� WC#� �"�24� 1����!� J� ���2N �� �� ��4 M���& X;WCS� �"���2>VTE��� .
� ��%� 2�  ��

	C�YN � �,!?�: P�" J� U���� ��� 2Z".	"��" )�� 	� �2!N1�.@ J� </*	"��" �� ���!� ��E�VTE 	EI$�2� 
H�. �5 1�24� 1�S H��C"� 1��J�. ���I"� [$2� �Z�4��J@ 	� �  + ����*�* ��*�/�� \�]"� .VY� J� ^�

 1����!���F!
�I> '���BC+� �%!>�#��2: 	_`4��: AT 'PC 'PS �APC-R �� /�/�� �.�2� ���!� .	BE4���
U���� �� U���� A4� a4�C" ��� [���$ 2Z4���1��J@ Z\�]"���.

��#�* ��
*8� ���!� )*/��(%	� WC#� DVT '8*���!� )8/�3(%� ��E4� �
�#�@���E�!� )(/((%	E� 2EZ4� �� J�E#��2:

 ����" �"��� 1��.��*����!� )8/�(%FE��� ��E$� 1�E�J KE� ��5 	� J�#��2: P�" �� .��E#�+PS �� �(
���!�)�/(((%'APC-R �� //���!� )�/��(%'��#�+ PC �� (<���!� )</8(%��#�+ 'AT �� (���E�!� )(/3(%

�� d+2� �����#�+ �*8���!� )�/�(%�4�2N F>�4.
��' �3��� �

��#�+PS 1@ J� ^� �APC-R [4�� �"��� 	I
�0� ���� 1����!� �� �L�� T4��" A42: .	C>�4 U���E� A4� ���
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�E#�@ '��E4��EC"@ '�#��2E:!D:�2E� 'A!AC'

D:�2�!AS'D:�2� 	� F�����!ACH�I> 
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P�Q	��� � 2R�ST E��+R,' 8U E�@APC-R �� VTEE8?V' )4�� � �'W,&'��G?@ 

�

���	� 
�)S�!)S���	2X�@��� 2)Venous Thromboembolism, 

VTE (2��[��J \����6 E����K4@�, P��)�� �����,� �-' ]��� 
� ��,2�'�?^��SI[ _2�L%^ �@E0�`� E)Stroke/CVA (

 � a)�/�2�)6)>b�.(VTE -)�S���	 ��5 �)�?R� �)T L5
c�@���� ��+?J 2)Deep Vein Thrombosis, DVT ( �� �
8R5 Ld��E�5�)S�!2���)E)Pulmonary Embolism, PE (

 � &�3, '� �)*28@�.-)S���	 X�@�� 2��2V')�, ��C�� 
85 �3V' 84,�� &)7��J ?^6 2Ie b8�Se b��L(N3�f � 0�`� b
)Thrombosis at Unusual Sites, TUS (�5�Ne ���� ' a�
)=b�.('�5 �g* h�')JE-��5 VTE �i�' L%� � �� L�5 2�

5��%e'2�+	 �� N2�%,! �)�S?e L�e 8,)�62S����	�P)Anti-

thrombin, AT(Q	��� �)S?e b�P�@EC)Protein C, PC(bS

)Protein S, PS (Q	��� L5 ����+� ��PC���R� )Activated 

Protein C- Resistance, APC-R ( N�(� �0�d ��	�h��')J P
i�'2� a)�/� 28,)6):.(

AT �B8,�'�-�5 _��  �P-��Q	���E)��� �P(L�e �� '
S���	�� P�)%1�� �����+R,' ���R� E� L�5 �����%?e &'0Eb

���CE�@�)%1�� ��+R,' E84,�� �)%1�� �b����>'� ���R� 
j�� ��R��2� &)* ��+R,' -' \,�� � 84e2�)6 .5�k%S� &'��?

 �)S?e L5ATl�5 �'8R% ' 2�'�5 E� L�5 -)S���	 L5 k%5' ��BW
-)S���	X�@�� 25 Le 8,�'� �.�)9 L5 �%3DVT ��@�� �� 

�PE��� �@���m 2@���X ����' b�)��62�� -)��S���	 2V')��, 
j��)?R��)TUS ( 84,��c�@�� �@E �0`� A)4Eb�%,'0� b

8Se ��	�)�EIe b�)E^S6 ��� n� N@ L28@�)�.(
Q	����P�@EC�SQ	��� -' �P�@E8U��+R,'EL%��5'� 

� L5���%�PK84%�@ .PC �)�* ��R� h^6 �� )Activated 

Protein C, APC ( j �S� ��������R� h��')J &����e ���R�
��+R,'E:��Q	��� ���^6 �5 �P���e)��)Q	���%�_(&!�@

�2� �)�6PS '��5 '� B'��?@ h���J o�+, EAPC j �� ���
��R�-� E��R� h�')J :����+R,' E'�� �p284e)�b;.(
5���@�)S?e L�5 k%S� &'��?E8�6 �8PC �PS �)�T L�5 

'�)��)� ��f� �)?R�E7�5 B��� �� � ! �'-), E�28,)6 �
p* �)S?e L5 k%S� �'��'�' ���� PQ	���� �'�'� PE'0��' �o
�@-)S���	 L5 �'8R% 'E���8E� L5 b��BWDVT �PE L�5 �

�	���, �)TETUS84%�@ )�b;.(

�)d��o(d _Arg506Gln �� �)%1�� :��+R,' EL�e 
�i' h/�APC �2' �S  b86�5�Q	���� L5 ����+� ��K�PC

� ��R�2�)6)�.(APC-R �)?R� �	�i�' "+, P2���+R,' E
� ��,�� �2� �46 &)4e�	 Le 86�52�' �5 b� ' B86 �b��V P

APC-R Q	��� �)S?e L5 �S�, �P�@ECbS�AT ��g* �5
����P-)S���	 �	 � ' B'�?@ L,�3, ��@E-)S���	 Eq)5�� 

Ne �)?R� �)T L5 N@ &! L5� ' �	�g*)��b��b:.(
' -' r8@� ��5 bo@�W� P2��6 &'0��+, s)��i�' "2

	���Q�P�@E8U��+R,'EST��R2CbSbAT N�@ ��4f�P
���� L��5 ������+��Q	�PC5 �� ����R� �L��5 k%��S� &'����?

�)S�!)S���	2X�@���  2B8�441 L�Rd'�� ���+R,' o�$5 L�5
 ' &)* ��+%,' &��-� �&'��-�' ��5�2?@' �� ' oK4�  ���P

�+,�&)��-! &')4J L5 "��@E�C���5�j E-)�S���	 P��' ��
� ' B�)5 &'��?�5 .


 ����
� ��
��9)	 s)��, -' L��R��g��p2<L%��6�X ���C,)descriptive-

retrospective(�)���5 .L���,)?, X�����E��� L���5 &���� ! 
)convenience sampling (�� �5E>>��5�.8� �� Le ��?
>T ��  2��  �@E���� ����= ��-! L�5 ��\�d�� B�C3

 ' &)�* ����+%,' &��-��  ���+R,' �� ����5�j �)�O4� L��5 &'�E�C 
-!&)� E�@�	��)S��I28�6 H�K,' b8,�)5 B��e LRd'�� .N�@ 

\�?d ��5 &��-��!E���5 .��JkT' bL�,)?, �425�L�5 &'���?
 t�6 .�)9 ���VX���E�� � L�5 8��! .'�5��45���IJ P
$3	 � LRd'���5 "�N�@ � &'���? �4f�5 a��$%,' P�&'���?

 �@-)S���	 L5 k%S�EX�@�� 2�� -' bEH�� �@Et�6 ��V
 [ �O, 8� �'����X .' ��5 L�e � ' �eu L5 H-l �� bA�� ' P

��5 .�JkT' � ' P^?��42$3	 b�N@ � "4f�RU� P��
�@��'�E8U��#� ��+R,'25�L5 ��?�IJ ��e skT' H8J 2

5�� ��? B'�?@E�)5 ��)� ����%�5 &'��?E5 �� �&�%� ��?(b
RU� -' .��p%����5 ��42R['� 25�'��5 b8�6�5 B�)5 &'��?E

' L,)?, �)�S���	 ��')�� �'8�R	 L�e ��'� ��?%V�I25���%e' 2
R['�25�L5 ��')� -' �%3 � � ' �� B8�!�o� �� PL���, ��@
86�5.

5 ���LRd'�� &'��?� bB844e���R� &'0�Q	���� ��P��@ECb
S�AT N@ �4f�PAPC-R _�60� �� ')*�� A� ' �5 

B-'8,' v��R�X��E86.� -'���' LR��d &��bL;=� 5�k%S� ��?
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���B�bB��?6 �b��(5��

�

���@-)S���	 L��5EX�@���� 2)DVT bPE �TUS ( a���$%,'
8,8���X .5 ]w �,'��?2�'���5 LRd'�� &��- �� Le 8,�)5 �

��xe'8V ��'- -' L%p@ �� &�?�k%�5' �E&!-)�S���	 L�5 ��@
 , � �)5 L%6�X ��V�5 0�*85 L5 k%S� &'��?�?2�����/	 �

�@��'� �5 &����E8U��+R,'ELR��g� -' ��	 8,8�6 r��V 
5����%e' ��')��� �)��d� ����?%V'2�au���1 o@���e �� 

Q	����P�@E8UST ��+R,'��R2L�5 h['8�V 8� �5 .-' ]��
 b��')� P�' r�V  ��5 2�� ��5 �@E=�=5�B�'� L��'�' ���?

86.
L,)?,�@E5�L��)� �� &'��? ��@EVacutainer �e��6 -' 

BD&�%�IC,' )BD Vacutainer System ( )�%/� L�eE�U8
��+R,'E�	  �8 .'�%�N���/��l)� )>/�(%.�)�9 L�5

 �S�, L5 b8,�)5 �)I/��L5 &)* NKV ��8�U N�KV _
\?d ��+R,'��!E�	 �xe'8V �����+R,' o�$5 L�5 �J��  

�? k� � h+%4�E5���� �5 &'��?g>:�� .8� L5��[��L�+
�%,� �F)p86.L,)?,�@E5��%,��  �� &'��?��@F)pE&�8�5 

��z$ �>�%,�  ��5 �F)p �? k� �	 8,86EL�5 �ek� &�85 
! � ��8.L,)?, ]w �@E���� �� �?� k� E;�<L�d�� 

%,� 2*u �'�X�5 � B��P��xe'8V � -�� ��L�%p@ _��)�� 
&)�-!�@E�)S���	 h,�� �I2�'�[ 84%��X.

&)�-!�@EB-'8,' X��E��R� �Q	��� ��P�@ECbS�AT 
N@ �4f��R� P���APC-R e -' B��p% ' �5 ����@E�e��6 
)X�% ' 86 H�K,' L�,'�� .��R� oK4 �Q	��� ��P��@EC�

S, ���� 0APC-R�� ���5 ���L�� ��5 2��C%$� 2�?�� k� )Clot 

based(��R� oK4  � b��AT�� �5 ��� ��5 L2{�,�'-2�� 
)chromogenic ( *' ��� �� L�e �)�5 ����6 b���,� .8�{
'���K � ��5 B8�6 �� ��R� &'0 �� �AT ]�^J �S��, �?� k� 

�6'�.
��ST &'0�R2��R� ���PC �� ��5 ��e L���)X�%� ' �5 b�P
���%<;�%b����R�PS '�5 EN,�* �5 ��@�P�>�%<::%�
'�5E�[! �5 &��P�=�%<;;%b����R� AT �5 �P�>�%<��%
�APC-R 5��%3����� �E�>�,�i ��� L� L%��X �O,28�6 .

'�5�45���+� P�' -' �%?e ��' Pj �'8J��ST�R2��L�5 �)S?e �
� a��V2��)� �� 0d L5 b8�!AT ��R� |g�  Le ��- ����

;: %j��ST�R2��� L%��X �O,2� 86 &! ��IJ rk%�*' 
5���)� �� �I%$� \5�4� Pcut off%,! 2S���	�P�)5.

' -' ]��� ��5 P2��@ '��5 bE�+� ���,'�'�� L�2�)�S?e 
Q	����P�@ECbS�AT , ��0APC-R R?d �� �' ���,'�2

'�� �5 o@�W� P�R?d �C������! &)��-! -' b�@EL����+� 
�S�, �@)Z-test ( 86 B��p% ' .&��4�?T' |g  �5�:b8�9�� 
�8JZL4�'� -' }��* �� ��/�<�	��/�+.��p	 &')4J L5
24R� 86 L%��X �O,�� �S�, �� �'�.

����� ��
� -'�&�>>�� 5�LRd'�� ��? �44e � ��5 �)�O4� L�5 B82�

&)�-! ��5�j�@E�)S���	 �I2s)?K� �� b=�=5�k%�S� ���?
���@-)S���	 L��5EX�@���� 2DVT bPE �TUS 8��d'� L��e 

'�6�b8,�)5 � �4� �a��$%,' � ��5 �2�� ��5 ��@E'��P
5�86 B�'� L�'�' &'��? .5�&'��?TUS5 h��6 �L�5 k%�S� &'��?

 -)S���	c�@��  ���	�)� )PVT(�S���	 b-)c�@���  Ie ��L
)RVT (  -)S���	 ��0`� A)4E)BST (8,�)5 .L4�'� 4 2
5�&'��? L5 k%S� VTE �5 �-' � B��%�X ����	 B�� _����  

5 P  � )%� ���,)� &'��? �=±�; ��  )L4�'���	 B�� _
;=��  (5 ���e�� &'��? �=±����  )L4�'���<���  (
�)5 .-' he ��=�=5�bk%S� ��? �'8�R	 >��5����?):/:�(%

� �e�����5���?):/=�(%8,�)5 �,)�.
N��@��4f�bs)��?K� �� P���5�����?)�/��(%DVT b��

5���?)�/�:(%PE ��5���?)>/>(%L5 k%S�TUS L�e 8,�)5 
b&'����?�5 P���' P���5 �� ��5�����?)�/�(%E'�'���, ���s)

	�-)S���)DVT B'��?@ L5PE ���TUS ����PE L�5 B'��?@
TUS (8,�)5)��8d�(.�� L�e �� ' �eu L5 H-l>5����?

 �)�S, "$3�� -)�S���	 s),)L%*�4�6�, H��, ��5 ��8�d ��
 � ' B86 "$3� (o� �� �� �L���, ��@E'��5 P�&'���?

����9�)5 B86 }�� &! &�^� �eu &�85 -)S���	 H�, .
-'=�=5��@-)S���	 L5 k%S� ��?EX�@�� 2�@�)S?e bE

PC bPS bAT "+, �APC-R �� ��= 5����?):/=:(%L�5
 � ��p4� "+, .�)9 �� e�	 ���S2���X ���� ��8.�,'�'��2

Q	����� �)��S?e�P���@E8��U ����+R,'EST���R2�APC-R �� 
5�@-)S���	 L5 k%S� &'��?���E�I%$� X�@�� 28�9�� �

&! 5 he �� �@�&'��?VTE ��8d �� >�� ' B86 L9k* .
g  Le � ' �eu L5 H-l �� |��LPS �[! �� ���5 &��o-' ��	 

N,�*�R	 �@�� ' B86 �.
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P�Q	��� � 2R�ST E��+R,' 8U E�@APC-R �� VTEE8?V' )4�� � �'W,&'��G?@ 

�

H��$�:�?���"���2> h%C`� ���J�#��2: 	� WC#� 1����!�N2��!.�^ $ dB� 2� 
J�#��2: M7�)�(

^ $ DVT PE DVT + PE PVT DVT + 
PVT PE + RVT BST 	CS� ��" 

�1�� �;> 
)�/=>(

�� 
);/>(

�� 
);/=(

�
);/�(

�
)>/�(��

)>/�(
�

)>/�(

�,�� �:� 
)=/��(

�= 
):/�(

�� 
)=/=(

�
);/�(��

)>/�(��
)>/�(

s)?K� ��� 
)�/��(

>: 
)>/�(

�; 
)>/�(

�
):/�(

�
)>/�(

�
)>/�(

�
)>/�(

>
):/�(

)�(DVT :  -)S���	c�@��  b2+?J PE:bE)�� 2�)S�!PVT :  -)S���	 c�@���  b���	�)� RVT :  ��I1 c�@���  -)�S���	)� EBST : 
E0`� A)4�  -)S���	 

H��$(:�?�� � ����I"��6 T4��" P�!� �"���2>APC-R �� /�/ J�#��2: 	� WC#� ���!�N2��!.�

J�#��2:)�(��#�+PC ��#�+PS1�4�i@ �� ��#�+PSK"�S �� ����#�+AT APC-R 

DVT ��)=/=(��)�/�=(��)=/=(�>)�(�:);/�(
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Analysis of levels of natural anticoagulant proteins and activated 
protein C resistance in venous thromboembolism patients 

referred to Iranian Blood Transfusion Organization, Tehran 
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Abstract 
Background and Objectives 
Antithrombin (AT), protein C (PC) and protein S (PS) deficiencies plus activated protein C- 
resistance (APC-R) are among the most common hereditary causes of VTE. No comprehensive 
study on the prevalence of natural anticoagulant protein deficiencies in thrombophilic patients 
had been done before in Iran so we aimed to analyze these deficiencies in Iranian VTE 
patients. 
 
Materials and Methods 
This descriptive-retrospective analysis was done on 734 patients presented with the symptoms 
of VTE who were referred to Iranian Blood Transfusion Organization for thrombophilia 
screening tests in 2004-2005. After exclusion of patients with a history of an acquired 
thrombophilic condition, sampling of AT, PC, PS and APC-R activities were performed 
consecutively on 404 patients. Z-test was used to compare the present results with those of 
other population studies. 
 
Results 
Out of the total number of 404 patients, 369 (91.3%) were presented with DVT, 63 (15.6%) 
with PE, and 9 (2.2%) with TUS; there were also 39 patients (9.6%) with coexistence of two 
kinds of thrombosis. The deficiency of PS in 92 patients (22.8%), APC-R in 44 (10.9%), PC 
deficiency in 27 (6.7%), AT deficiency in 21 (5.2%) and compound deficiencies in 36 (8.9%) 
were observed. 
 
Conclusions 
PS deficiency and APC-R were the most and the next most prevalent hereditary defects in our 
patients, respectively. The findings of this report are more compatible with the results of Asian 
countries than those of European-American.  
 
Key words: Venous thromboembolism, Deep venous Thrombosis, Pulmonary embolism, 
Antithrombin, Protein C, Protein S, Activated Protein C Resistance 
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