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 0��1 *��?:�, ���<)Cr( �β2M  
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 ��*+��+ �*J;�K	 !�� �� *� !�� *� *]�'  �:��o' �

�a/+ �� �:�, ���@ ������� ���	 ������  ��<NAG 

 
β2M  *�Cr 6��0+� �*� ��j �01 6���?��  ���,β2M 

 
NAG  !?:���, ���l+ �� #
0���Cr  0=���1��� �+���	�

   *�+��+ *�� ���� 0<��P  ����� ������� �24  *?����  �

01�� ����� .  

 �����	8 7�;���+8 ���]6��� W���+ �� ���<  ��7��:�SPSS 

 *%�/+  �10 )version 10, SPSS Inc., Chicago, IL( 

01 6���?�� .*/��I	 �  �a�/+ !�A+��	  ��<    ���j !���

E���� r+�������
 7�;����+8 #����	�8 ����� 6
����,  *���:�   

)One-way ANOVA ( ���o�%&' n��� ������� 


�a��/+ ���< 6
���, ��     ���=s=	 ���� �>���?%	 ����<  

ROC )Receiver operating characteristic (  

01 W�f+�.   
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 #�	�82
χ  ��/=] �+�
��: 9���' *� ��� #�&+)�
0] 

1 ( !����4 ���=J	 tO?��P� *��J;�K	 �����	 6
���,  ����

 �1�0+)426/0  =P(.  

 #�	�8One–way ANOVA  !�A+��	 *� ��� #�&+

 !�)  �
0�]2 ( ��4      tO?�P� *�J;�K	 ����	 6
��,

�=J	  �1�0+ �< �� ���)243/0  =P.(  

  
 ����1 . �	 
��	� ��� ������� ����4 ������ 	�� ���   

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

)%*�  4  10  10  14  

),�  10  10  11  11  

-�.  14  20  21  25  

  
 ����2 . "# "$%��$�)��# ( �	 
��	�4 ������ 	�� ���   

����  �� !	��  �	�"� #��$!�  %&��' � �()��'  

/"0$12�
  7/7  6/2  13  23  

�12)�$�4  5/8  9/3  16  25/3  

�1$6$7  5/7  6/2  13  23  

�&�  4/9  75/3  15  23  

  

 #����	�8One-way ANOVA  *���� ��� #����&+  

 �a/+ !�A+��	NAG  *�Cr  ��4  ���a+ #�/�� 6
�, .

    �����a�IJ' #�����	�8 �*����� !������ !�����wLSD   

)Post hoc Fisher's least significant difference (

    �a�/+ !�A+���	 �*�� ��� #8 �A+���NAG   *��Cr  ��

 �;
�	��, 6
�,)2/95 ± 1/343 ( ��=J	 ��  *�  ����

*�I� �� �?&�� 6
�, � <�   ����)01/0 < P (  6
��, 
� 


 E�F�;
��)9/18 ± 8/44 ( �;���' 
)0/26 ± 7/45 (

  ��=J	 tO?�P� �< ��   0=?�1�0+ ���)99/0  =P(  �*�?a;� �

A+��	 �a/+ !�NAG  *�Cr  �6
�, 
� !�� �� �� �?&��

 0<�1 6
�,)2/2 ± 6/8 ( ���)03/0 =P.(  
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 #�	�8One-way ANOVA  !�A+��	 *� ��� #�&+

 �a���/+β2M  *����Cr  ��4  �����a+ #����/�� 6
����,  

)02/0  =P( �a�IJ' #�	�8 �LSD  ��� #8 �� ���N 7�+

 �a/+ !�A+��	 �*�β2M   *��Cr    �;
�	���, 6
��, ��

)0490/0 ± 0850/0 (���=J	 ����  *���  �� �?��&�� ����

*�I�  6
��, �  �<  ���� �)02/0 = P (   �a�/+ !�A+���	 


β2M  *�Cr  ��2  �;���' 6
�,)0020/0 ± 0027/0 (

 E�F�;
�� 
)0180/0 ± 0266/0 ( ��=J	 B
��'  ����

 �1�0+)98/0 = P( �a/+ !�A+��	 �*?a;� �β2M  *�Cr 

 0<�����1 6
�����, �� �?����&�� �6
�����, 
� !������ ��  

)0005/0 ± 0017/0 ( ���)04/0 = P(. 

 ��1 *� �<�A+1 �	 #�&+ � !�� *� *]�' �� *� 0<

   ��=s=	 ���� SK� *�ROC )Area under curve   ���

AUC ( �a/+ ����NAG  *�Cr  �����833/0   ����� 


 �a��/+β2M  *���Cr  �������547/0  6����� �� ������

��������  ����<  �a��/+ ���o�%&' n��� �E���F�;
��

NAG  *�Cr    �a�/+ �� ��?�β2M   *��Cr  ��	  0�1�� .

 *� !�� *� *]�' �� �!�=M�<AUC   �a�/+ ����β2M 

 *�Cr  �� �?��7/0  ���+ ��C?	 !�� ����   n��� 0�+��'

01�� *?1�� �o�%&' .  

*KI+  �a/+ ���� n�� �NAG  *�Cr 1  *�10  *�

 ����/N �"��� !�� �� *� 0	8 ���)Sensitivity (

81   ��������T�o?P� 
 �0������T��)Specificity (  

72  ���� �0T��) ��11 .(  6
��, �� *� �=J	 !�� *�

������  �a/+ ���: �� �,� �E�F�;
�� ��<NAG   *��

Cr  �� �?&��1  *�10  ���=� ��0��@ ����� �� �
 
 01��

81    $�%��&' S�s��T ����  *��� �� #�������� 0��T��

�	  �a/+ ���: �� �,� �!�=M�< ���<�NAG   *��Cr 

 �� �?��1  *�10   ����=� ��0��@ �;�� �� �
 
 01��72 

 0T���	 $�%&' S�sT ��  *� �� �;�� ���:� ��<�.  

 
 ()*1 . ��+��)Receiver operating characteristic (

ROC  ,-.� �/$01� 2��� �#��3 ,4�NAG   

)N-acetyl-β-D-glucosaminidase ( �3Cr )"$�$����( 5

 ,-.�β2M )β2-microglobulin ( �3Cr  �	 
��67-� 8��9�

:��9$3 �3 �;�* ���  �3 <�=���� :�; 

 
 ��1 *� �<�A+ ��2    *�� !��� *�� *]�' �� �ACU 

 �a/+ ����NAG  *�Cr  �����936/0    �a�/+ ����� 


β2M  *�Cr  �����762/0  ���� 6��� ��	 *f�?+   �����,

������ �� *�  ��< �a/+ �o�%&' n��� ��;
�	��,

NAG  *�Cr  �a/+ �� �?�β2M  *�Cr �	 01��.  

*��KI+    �a��/+ ������ n���� �NAG  *���Cr  ��

������  ��< ��;
�	��,15  *�95   ��� *� 0	8 ��� *�

 ����/N �"��� !��)Sensitivity (5/89  
 �0T��

 ��T�o?P�)Specificity (72  ���� �0T��)  ���1

2 .( �a/+ ����: �� �,� �=J�NAG  *�Cr   �� �?�&��

15  *����95  ������=� ��0�����@ �������� �� �
 
 0���1��  

5/89       $�%��&' S�s�T ���  *�� �� #������� 0�T��

���	  �a��/+ �����: �� ���,� �!���=M�< �����<�NAG  *���  

Cr  �� �� ���?��15  *���95  0��1�� ��0����@ �;���� �� �
 


 �����=�72     S�s��T ����  *��� �� �;���� �����:� 0��T��  

�	 $�%&' ��<�.  

 �a��/+ ������β2M  *���Cr �������� �� 7���+  ����<
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Comparing the Urinary Value of N-Acetyl-β-D-Glucosaminidase (NAG) 
and β2-Microglobulinuria (β2M) in Acute Kidney Damage in Children 

 
Alireza Merrikhi MD1, Reihane Moradi2, Diana Taheri MD3, Azar Baradaran MD3 

 
Abstract 
Background: At this study, we aimed to compare the urinary value of N-acetyl-β-D-glucosaminidase 
(NAG) with β2-microglobulinuria (β2M) to find the best marker for early diagnosis of acute kidney 
damage in children. These markers were used instead of routine evaluations of renal function tests 
such as creatinine (Cr).  

Methods: This study was conducted on 80 pediatric patients with the age range of 3 to 16 years old. 
They were categorized into patients with glomerular disease, tubular disease, and finally patients who 
had urological problems. Urinary NAG, β2M and Cr were measured. The ratio of NAG/Cr and 
β2M/Cr was compared between the groups. For analysis, one way ANOVA, chi-square, post-hoc least 
significant difference (LSD) and receiver operating characteristic (ROC) curve were used. 

Findings: The mean of NAG/Cr in glomerular disease group was significantly more than the other 
groups (P < 0.05). There was no significant difference of NAG/Cr between two groups of tubular 
disease and urological disease patients’ group (P > 0.05). The mean of NAG/Cr in two groups of 
patients with tubular and urological disease was more than control group (P > 0.05). In patients with 
glomerular disease group, the mean of β2M/Cr ration was more than other groups. Besides, the mean 
of β2M/Cr in two groups of patients with tubular and urological disease was more than control group 
(P > 0.05). In all groups, the diagnostic value of NAG/Cr was more than β2M/Cr. 

Conclusion: Urinary measurement of NAG/Cr is a simple, cost benefit and non-invasive method which 
can be used to detect early stages of renal injury such as glomerular, tubular or urological problems. 

Keywords: N-acetyl-β-D-glucosaminidase (NAG), β2-microglobulinuria, Acute kidney injury, 
Glomerular disease 
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