
���

 ����� ����	 
 ���
�� ������ ����)�������(

������ �	
��
��� �� ���CBC ��� ��� ���� �� � 
���� ��	��� � � 

����� ������  �!�"#�$ ��%�
� &'( )�*�� 	 +',	  �!� )"� -�. */'
0 ��1  �!� )�*2��34 � -�  �!� )�

�����
 !"� � ����	

              � +5-6  578 *��9 :! */%� );��	 <'�'=� >'� <'�� !�?'- *��9 :! �� @A �8A       B5/���'� ��5/'� *�5=1�C 

D����6    *�� E �=� �� #'%�F :! GH�/� �� �! #=A �/�I-  J � *KKLC ��-B/	�M . �A G�O� P9�	 B/2

�B	 *8 %� ��9 :! �A���'M Q�M � �A M Q�R= S���	 *R$A ��- ��A��J+�A �� � B�A*� �
��7� �FB��	 .

#�
� $�����
    ��M *%37� T�� �A �B	 U�V�A �%(�3�. P9�	 ��,2England )Mentzer )Shine � MDHL  �A 5M ""W  ��5�'M 

     � �B	 X�YZA ��/'� *�=1�C["B	 �Y=�\� +-6  78 �M ���'M  . *5/\/� ]'R\C �A �����=A �M  ��5-ROC  +� 5�,M 

     #=� �A M P9�	  - ����=6 ^�3=          _�L��A <'�=1�C �A���'M *��=�/	 �� +>�� #'=�
0 +� C1�M �M *M��

�
0 � B	#'=*.��� � �-B	 �
��7� � �Y=�\� �- .

� �����
  P9�	Mentzer   #'=�
0 �M �/�W %  *5.��� ��/�W %  +� 5�,M     <'�5=1�C �A��5�'M *��5=�/	 �� P9�5	

*� _�
\���	 .

%��& �'� � 
  *�  b� �M  *� �! B=�       P9�	 �A �� �
. ��H �M �A�CMentzer            :5! �5M �A��5�'M � c(�M � �A M :! �/�I- �M 

��9      D����6 � � ! �����=A <'�'=� >'� <'�� !�?'- *       ��AB5�A � +'M�5R.��- ���8� �>(A )<'��d ��-  � 5'.

      � +'�� 8 )U = +-6 ^�3=TIBC              #=A�9�� e�>O� � �B	 Q�M � �A���'M �A M � *4�F�A I!A � �� �,/C A� 

�/�I- � ����#=�! A� *���4 #	AB,M ��- .

�(��"�(� )�:1�C )*fA �8A P'LOCD����6 )+-6  78 *��9 :! )��/'� *�=*-�cO����6 ��-

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

�–����� ����  :� !"� #�$��� � %&��& %'( �� )*& %��+�, -� . /	 01�� 2 3/��4	 � 3".��5 3,�"6 7.,8 9:;)�%&�<	 36+'�8 =&
)��>1 2 ��?� %�5�.(      3 :�@�AA���@�

�– B�"6��1� 2 3C.6'.5� !"� #�$��� � %&��& %'( �� )*& %��+�, -� . /	 01� %&�<	 36+'�8 =&
�DPhD 2 3C.6'.5 � !"� #�$��� � %&��& %'( �� )*& %��+�, -� . /	 01�� %&�<	 36+'�8 =&
@D!"� #�$��� � %&��& %'( �� )*& %��+�, -� . /	 01�� 2 3�'CE F60��  %&�<	 36+'�8 =&

Archive of SID

www.SID.ir



9(�6 =�GCBC%&��HCG � =�'IJ ���+�� �)1�                                                                                                            3C,K�	 �)5 

���

 ���	�
              ��2L �� =�G�'421 +& =��.�25 �� MG8 � � 3*'( N1    

           �2OCP +& 3��.�&�QP R�( ST�"� �� 3C,K�	 �)5 � �U,'	

   V��6 +& W�*&�)�>� � !"�       X'.6 � >")�G 3*'( N1 YOE M��	

 %8 Z['	       #>G�42� %&�2�& �2OCP +& �G�'421 +& =��.�5 �� �G

3��'6 .     +& ].25 �'P������        �� ��^�2� 3C2,K�	 ��2C.5 

        32� �.CG& &� =��C.5 M�& B���+ 9.;4	 W%&��& >42;5 .

             �2� M.5'2O_'CG +�'2���)H�& �25 �'CU� �'T �5 3C,K�	 �)5

]���+8   3� -�`a& F.)*^ =�G    �25 M2G8 � � 3*'( N1 � �'6

#+&>*&           M2G8 ��:2	& 32O1 �.��b � M.)��� WZ�, MG8 =�._

(TIBC) 322� 322U!c ���22_ .8 M22�&]��22�+  �� �22<"	 �22G

#�$4���+8          � >")�2G Z�d*& Y5�c =�<6 01&�� �� e�05 =�G

      ]��2�+8 Z�d*& +& f� gK'CU� %&��C.5   #��2, =�2G    >2"*�� �2	

 �'O22, ���C226(CBC)#+&>22*& �  �� M.5'22O_'CG =�22._

#�$4���+8      -�'? �� 3O/� Fh'1 =�G   i)25& ��2C)L&   �25 

  3� X�P�& 01&��>*'6 .   =��C.5 �� �G �*�I,j)�     N21 #��_ �� 

3*'(   � `T F.).,��H.� F.���1'k.G =�G3� =>"5 � >*'6

9(�6   3O?& =�GCBC      �'2`O_ l2,')� NdL >"*��   =�2G

022��c(MCV)�'22`O_ l22,')� M.5'22O_'CG �  =�22G022��c

(MCH) 3C*        32_m�� � �.,��2L �25 >"*&'	W    3��21 *  ]2 

           >2""1 =+�25 n'H42� %&��2C.5 =+�,&>P =&�5 &� �$��5�J .

 �,� =&�5��            &� �2!(�� %&��2C.5 >2*&')5 �21 3:(�6 �5 35

 ]���+8 =&�5        �2"�0G �2� � 32O.CH	 =�2G      W>2"1 32��U� �2	

England WMentzer WShine �TelmissaniF222222222��G

69(�    #��1 X&>5& &� 3?�( =�G       M2�& �'2P� �25 �1 >*&  �21

��,  o�)1 �5 �,�G   #>6 ��&� VP�� =�G>*&     Z>2E Y.�� �5 W

   %8 3�&��1 +& 3G�_8W�G           V2c&� ��")2,& ��'2� ��2�+ �'41 �� 

3C* >*'26)�D�( .            #02.$*& M2�& �25 �2r�L �2U��!� 32L&�T

         9(�26 M2�& �2.O5�c �21 ���_ -�'?      s&�2)�& �� &� �2G

            ]��2�+8 F2� %&'2"E �25 M����, +& �'".� 3C,K�	 %&��C.5

>d"�5 =�$��5�J .

 
 ��
� �
���
3U! � �U��!� F� ��      2    #��� F2� �'2T �� 3I.?'	

       >"I,& �	 �.	 +& �G�� ]6tuvw   3*'2( N21 �5 %&��C.5 Z�C	 

 F.).22,��H.� F22.���1'k.G)+& �22)C1 %�22*+ M.5'22O_'CG

g/dltw +& �222)C1 %&��222� � g/dl�� �MCHC+& �222)C1 

g/dl��� HCV+& �22)C1 fL�� ( ��22 )*& #�$422���+8 �225 �221

    #��1 �UP&�� %&�<	 %�),& %'(      >*>26 �2U��!� ��&� >2*�'5 .

 �1 3*&��C.5�".�+ �� #&�CG =��C.5    %�2*+ W>")26&� =�$�� =&

             �2����� %&';)2,& 02Q� >2*'.� �� %'( �1 3*&��C.5 W�&���5

#��1      N21 ��&'2� � ��^�2� 3C2,K�	 %&��C.5 M."xCG W>*�'5

 >�>226 3*'22()+& �22)C1 M.5'22O_'CGg/dl� ( �)226&�_ ��22"1

>*>226 .�225 %&��22C.5 =&�225�22,#�$)fHC�22., KX-21N

  �d*& 3�'O, ���C6 >6 Z .     � Z�, MG8 M."xCGTIBC   �25 

��� f��� 2 ��).* )nitro-PAPS(   &02.�& ��� �25 M.)��� � 

         �5 0�'O, -�),& �^ �5 M.5'O_'CG +�'���)H�& �pH   ���2U� 

@/�  >6 Z�d*&  .   M.5'O_'CG ���� �A2   3�&�_'	����1 l,'	 

 #+&>*& 3*'), >6 =�._ .    M.5'O_'CG �5 %&��C.5A2    +& �	K�25 

�/�   _ �� >?��      Z�2, M2G8 �5 %&��C.5 � �'".� 3C,K�	 #��

 +& �)C1microg/dl��   � TIBC   +& �	K�25 microg/dl@��  � 

  +& �)C1 M.)���microg/dl��    >")��_ =�P MG8 � � #��_�� .

   y.G l�&�6 �1 3*&��C.5  #��_ +& F� �U��!� +& W>")6&>* &� �G

 >*>6 z�L .           �26&� &� #��2_ �� �G l�&�6 ��C.5 F� �<"	

 �5 �1   9(�26 �2.O5�c 35�2�+�& �<P     9.;42	 =&�25 �2G

    #�&� =�22P �'22".� 3C22,K�	 #��22_ �� W3C22,K�	>226 .

9(�6   =�2GEngland WMentzer WShine � MDHL  S2`T 

 ��>P�>6 �`,�/� %&��C.5 Z�C	 =&�5  .

Q�BF" :P9�	 *8 %��-

h� %CP9�	

HCV-RBC count – 5 * Hb-k England and fraser
MCV / RBC countMentzer
MCV2 * MCH/100Shine
MCHD * RBC countMDHL

�� �����
  g�E'Cd�    ���           �21 >2")��_ �&�2c Y.O/	 ��'� ��C.5 ���

     �'".� 3C,K�	 %�*8 �I*)�@    � ��� �A %+  (  �A�    %�2*8 �I* 

 M22G8 �22 � ��22h�)�� � ��22� @�%+  (>22*�'5 . �22G =&�225

      %'2�+8 F2� W9(�6t-Student     & 32,��5 =&�25   zi)2(

M.$*�.�  #��_ M.5 �G         Z�2d*& M2G8 � � � �'".� 3C,K�	 =�G

Archive of SID

www.SID.ir



���                      #�W #��C6 � W  %�)��+v@#m�� W ���*

uv|

    9(�6 Z�C	 =&�5 �1 >6      �'25 �2P'	 Y25�c �G)���/�p<(

)  ��>P� .(      32��U� �*�)2,8 ����2 � +&      X&>25& l2,'	 #>26

 %8 %�_>""1              M��2)<5 �':2L =&�25 � >26 �2}* z�2? �G

           =&�25 � %&��C.5 Y1 =&�5 W9(�6 �G 3_m�� � �.,��L

  + � %&���           32"/"� 0.��2*8 W&02d� �'2T �25 %�2*   =�2GROC

(Receiver Operator Characteristic)YCE �5>�8)  ��>2P

�( .   �*'_ �5 �*�),8 ���� �     �,� �5 �1 >6 o�;)*& =&  �5 35��

   y.G WMHC� �.,��L M��	K�5       +& ]��2�+8 32_m�� #�_��

 M.��� >?��  >2��.* �	 .          9(�26 ��'2� �� ��� M.2CG �25

England �&> � W �5�aK>6 �`,�/�  .

Q�BF� : ����6t+'c��'� i&�9A *=� M �A M �-

T
  78 *��9 :!

+-6

 *�=1�C ��M

��/'�

M.5'O_'CG�@/��~/��@�/��
���1'	�CG��/���/�@A~/��

MCV��/��D@�/����/A@

MCH��/�D��/����/�~

MCHC�@/�~�/�~@A/��

RBC count��/����/@�~/�

MDHL~�/��@�/��~/�

England�A/��DA@/����/�

MentzerA~/��D��/����/��

Shine�~/~D���~���

 Q�BF� :*/\/� ]'R\C j���� ��-ROC

#'=�
0*.�������=6
 j3=
  ��
*/\/�

#'
/FP9�	

�/��@/���@/�>�~�/�%+
�/���/����/�>~��/����
�/�@�/��A@/�>���/�Y1

MDHL

�/�A@/��~�~>�~�/�%+
�/���/��~��>~�@/����
~/���/��~��>�~~/�Y1

Shine

�/��@/��A/��>~�A/�%+
�/~��/���/��>~@�/����
~/~��/��@/��>~�~/�Y1

Mentzer

�/~�@/���/��>~��/�%+
�/~��/���/@>~��/����
�/�@�/���/�>~��/�Y1

England

���
   9(�26 �.,��L %&0.�   =�2GMDHL   � Shine   =&�25 

              M2�& �21 �2,& %8 +& �2)C1 ��.�5 �'".� 3C,K�	 9.;4	

9(�6          >2""1 �2I�& &� �$��5�J ]���+8 F� ] * >"*&')5 �G .

 9(�226 �.,��22L =�22GMentzer � England � �'22L 

  �'L~�         �5 n'H4� �&��& =�$��5�J =&�5 �1 �,& >?�� 

K�	    �5 �'`c Y5�c �'".� 3C, 3� �}*>,� .    32"/"� ��+ �!,

  9(�226 ��'22� �� �22)C1England �.,��22L ��22`)E& +& 

 3� #>6 �`,�/�     �*�)2,8 �'!2, M.25 ��2�+ zi)(& � >G�1

     3� �E�5 %&��� � %�*+ =&�5        ���2)* N.2CU	 �2.O5�c �1 �'6

  9(�6England       �'26 �2P&'� �&�2, �5  .     72.	�	 M2�& �25

  9(�6Mentzer  �L �5   �.,�~�       �25 %&��2C.5 =&�5 >?�� 

9(�6@/��B��L �)C1 ���$��5�J ]���+8 M��	=�,& .

        �25 3<P'	 Y5�c ��`)E& �r�L �U��!� �� K�5 �*'C* NdL    

 3� ���)*>4;5 .   9(�26MDHL    =�� �25 �2<"	 ~A  ��2C.5 

 #>6 %'�+8   � �,&Mentzer      �� &� �'( 9(�6 ���   �2I* 

  �England   �� ��     #��21 32,��5 �I*    >2*& .    �2.O1 M.2"xCG

          #>2""1 X&>25& l,'	 �1 3O?& �*�),8 ��� � +& 3O`c -�U��!�

  #>6 3��U� 9(�6  #��1 #��I),& �'5        �25 �21 3��2L �� W>*&

322� �22}* W322O/� �'22T �225 �*�)22,8 �'!22, �`22,�/� >22,�

 �221 �22*'$*�CGEngland722,�"� �22,& #��221 �.22?'	  �22	

�,&)�( .    9(�6 ��'� ��England     �5�a +& �1 K ),&  #��I

3�       �&>2 � �2,& �2)<5 W>"1K    �� -'O��2� �2U��!� F2� �� 

   �5 �}* ��'� #�$4���+8          �I2? �*�)2,8 �!2, +& � >�8 �,�

      �&>2 � &��+ �'6 #��I),&K       %'.2,&�`.��1 #'.26 �25 3$)�25 

��&� �'O, �$6��C6 #�$),� .

����>/�          =�I�8 3C,K�	 %&��C.5 %&> � �U��!� M�& =�G

    	 M."xCG � #>6 -�`a&        � �'2".� 3C2,K�	 %&��C.5 N1 �&>U

  NG MG8 � � 3� %��+ 9(�26 �.,��L � >6�5   M2�& �� �2G

��.* #>6 �)(�"6 ��&'� .

   9(�6 M�& >"h �G  N1 �5 %&��C.5 3,��5 =&�5 3$CG �G

      #>26 32L&�T F.).,��H.� F.���1'k.G 3*'(    32�� W>2*&

%8 VP�� ���� �#>4* 3,��5 N��, �&��& �� �G�,&  .

���������
�5    32� �2}* 3� �1 >,�9(�6 +& #��)�_ �'T �5 %&'	

Mentzer32*'( N1 �5 %&��C.5 =�$��5�J =&�5 N1 �"�0G �5 

Archive of SID

www.SID.ir



9(�6 =�GCBC%&��HCG � =�'IJ ���+�� �)1�                                                                                                            3C,K�	 �)5 

���

         ]��2�+8 � ��21 #��I)2,& F.).2,��H.� F.���1'k.G  =�2G

   #+&>*& � M.5'O_'CG +�'���)H�& WF.)*^   M2G8 �'!2, =�._

   � M.)��2� WZ�,TIBC   3E�2P�& 021&�� �� �2<"	 &�   =&�25 � 

    � �'22C* �22,&'(�� n'H422� � #>226 ��225�J %&��22C.5

�"�0G�,�1 &� 3�'CE �6&><5 =�G .

References :     
1- England JM, Fraser PM. Differentiation of iron 

deficiency from thalassemia trait by routine blood-
count. Lancet 1973;1:449-452.

2- England JM, Fraser PM. Discrimination between iron-
deficiency and heterozygous-thalassemia syndromes in 
differential diagnosis of microcytosis. Lancet 
1979;1:145-148.

3- Mentzer WC. Differentiation of iron deficiency from 
thalassemia trait. Lancet 1973;1:882.

4- Shine I,  Lal S. Strategy to detect beta - thalassemia 

minor. Lancet 1977;1:692-694.
5- Telmissani OA, Khalil S, Roberts GT. Mean density of 

hemoglobin per liter of blood: a new hematologic 
parameter with an inherent discriminant function. 
Laboratory Hematology 1999;5:149-152.

6- Rodak Bernadette F. Diagnostic hematology. 1st ed.
Elsevier Science Health Science div;p 1995: 283.

7- Nathan David G. Nathan and Oski's hematology of 
infancy and childhood. 6th  ed. Saunders; 1993: 832.

Archive of SID

www.SID.ir



���                      #�W #��C6 � W  %�)��+v@#m�� W ���*

uv�

Comparison of cell counter indices in differentiation of beta 
thalassemia minor from iron deficiency anemia

Ghafouri M.1,2(MD), Mostaan Sefat L.1,2(BS), Sharifi Sh.1,2(MD), 
Hosseini Gohari L.1,2(PhD), Attarchi Z.1,2 (MD)
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Abstract
Background and Objectives
Distinguishing two common hypochromic microcytic anemias (i.e. iron deficiency anemia and 
minor thalassemia) needs expensive laboratory tests not readily available everywhere. A 
number of indices derived from original cell counter parameters were tried to screen patients; 
these indices are compared in this study.

Materials and Methods
Four indices of England, Mentzer, Shine and MDHL were calculated for 110 cases of known 
thalassemia minors and 61 iron deficients. The best cut-off point for each index was selected by receiver 
operator characteristic (ROC) analysis reaching the highest sensitivity to separate thalassemics from 
iron deficients. Sensitivity and specificity of indices were compared.

Results
Mentzer’s index(sensitivity:90.9, specificity:80.3) had the best results.

Conclusions
It seems Mentzer’s index can be used widely to screen hypochromic microcytic anemic patients. Tests 
like hemoglobin electrophoresis, genetic studies, serum iron, TIBC and ferritin measurement should be 
reserved for selected patients in refferal centers. In this way we reduce public health costs significantly.
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