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TSH: Thyroid stimulating hormone; FT4: Free thyroxine; RDS: respiratory distress syndrome 
TTN: Transient tachypnea of the newborn; PO2: Oxygen pressure; PH: Power hydrogen 
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SEV: Sampling error variance; vtotal: Total variance 
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Meta-Analysis of the Role of Delivery Type in Infantile Physical Morbidities  
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Abstract 
Background: In recent years, many studies have been conducted on infantile complications related to 
delivery type and researchers have tried to determine the amount, importance and role delivery type. 
This study aimed to use meta-analysis to integrate the different studies and investigate the impact of 
delivery type on infantile complications.  

Methods: Using Howitt and Cramer approach, 41 studies of 62, which were acceptable in terms of 
methodology, were selected and meta-analysis was conducted. Research instrument was a checklist of 
meta-analysis. After summarizing the results of the studies, effect size was calculated manually and 
combined based on meta-analysis and interpreted in accordance with Cohen’s table. 

Findings: The effect size of cesarean delivery was 0.35 on infantile physical complications (P < 0.001), 
0.43 on respiratory morbidities (P < 0.001), 0.34 on breastfeeding (P < 0.001), 0.29 on jaundice  
(P < 0.09), and 0.27 on others (P < 0.001). 

Conclusion: According to Cohen’s table, the effect size of cesarean delivery on infantile physical 
morbidities was evaluated as moderate. 
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E
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E
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 �2

B� �

� �
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�� ��"� �� !"#� �+�'
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��"� d�B��
 %"X Y�� ��2�
 �� ����� �� �
�#�  ��
;' 

=E
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�� � ��� ��� ����� �� ������� ���� �� ����� ���� ����	 �
�� �
�����
���   

�L� �A��P� �
�, �A2'�4 + Y�� ���?"A#��    �
� �2
B�

����� �� ��.$ �##P� + �� ]�'  �#
?  �
2@4  �
B/  �
� .

��;' =E
� F;� �
��N#� �#. \N  �� :�^2�� �2�"."� 

�"#��2.�?$ =U2� �� :�^2��  �#C
�
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�  ���2
�
 

�P� 	
 ��  �1& �#.�, [�"� :�f, � �#�� 
�2� ]�a.
 + 

pr�  �
�  :��@2
�
 	
  :�
f, �  �
#���#?+�� 1  �
G��  +

=#A' ���'
 5 �G�� \���� ��;4 + �A��P� � �#�B�  ��

\N  �A� 78 +�2?"��  t"�
�"N��2'
 +  �
#Q  F#k2
1� 

Y�"G �'��3? + Y�8�X
  �
�� ��  :�
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 �$ �� 

:�.+�? � �
��N#� �B/ ��. :�.+�? � �
��N#�  �
P��f�  +

d�B��
 :�
� ��� ��� ��  :�
�$  �
� o+�  ��
�  ���
�$ 

`V;� ����4.  

  

���
	 	
  

�� ��
 -�P��f� 1228  ��
N#�  �2
B�  �
�  �
����  !"
. 2 

��"�  �
P��f� +  �
����  �
�
,  �
A2'�4 .��  %+�
� 1- 

T�	"� �A� + �1A� �
��N#� �L� �P��f� :��$ ��
.  

  
���� 1. �	
�� 
������� ��������� ������� ���� �� �!�  

�����  ��� �����  �����  ����  

(���) !�  

!)*��)�  4/58  6/8  

50 <  170  8/13  

59 -50  462  6/37  

69 -60  437  6/35  

70 ≥  159  9/12  

/01  
�2�  494  2/40  

�3  734  8/59  

  

�#^.�#� �� �
��� + ��.	 ��  b
#��� 1/9 ± 7/58 

+ 2/8 ± 2/58  %�
�  �"
� +  v
BX   �"
�	$t-  n�2
E
 

�AP� ��
� �#� �#^.�#� �� +� pA�  �"
�+   �
�
�.

)320/0  =P( .�� =�� 1- T�	"� �A�  �
��
N#�  ��"
� 

�P��f� �� \#�@� pA� :��$ ��
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6/5 ± 2/12 %�� ��  �
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�  �"
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� 
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G�� ( �
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  �
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AP� �
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�
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B�  �
� 
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1& 
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� � �� �
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E
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���$� AP�� �
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���� 2. ?�@'��� A��B'� � 0�� =��	� �� +,- 0�$ &��2�)���  

�����  

��� ��� !"���  

��� ���� �� #�	��  �	$
 %&�� '$(  

'$( )(  '$( #���  '$( )(  '$( #���  

4)�5  30/5 ± 12/11 40/5 ± 31/11 14/3 ± 31/15  14/3 ± 29/15  

6�7��  70/5 ± 00/12 70/5 ± 83/11 91/2 ± 81/15  92/2 ± 83/15  

�8�
  20/5 ± 85/11 20/5 ± 88/11 01/3 ± 49/15  08/3 ± 45/15  

7)9�2�): 2�  80/5 ± 80/12 80/5 ± 83/12 42/3 ± 53/15  38/3 ± 54/15  

 ���;�P 007/0 008/0 380/0 320/0 
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The Relation of Intraocular Pressure and Duration of Type 2 Diabetes  

 
Farzan Kianersi MD1, Mehrdad Pakdel2, Ali Mehrabi-Koushki MSc3 

 
Abstract 
Background: High intraocular pressure (IOP) is discussed as a risk-factor for ocular disorders such as 
diabetic retinopathy and optic nerve atrophy. Also, type 2 diabetes is mentioned as a risk-factor for 
increased intraocular pressure. There was not any study comparing the intraocular pressure in patients 
with type 2 diabetes and normal subjects. Regarding the increasing prevalence of diabetes, especially 
in our society, this study aimed to determine the relationship between the intraocular pressure and 
duration of diabetes mellitus.  

Methods: In a descriptive analytical study, the records of patients with type 2 diabetes, who were 
admitted to Feyz hospital, Isfahan, Iran, during 2013-2014, were studied. The Demographic 
characteristics, intraocular pressure and duration of diabetes were collected and analyzed. 

Findings: The mean ± standard deviation of duration of diabetes was 12.2 ± 5.6 years (range: 1-25) and 
the mean ± standard deviation of intraocular pressure in right (OD) and left (OS) eyes was 15.6 ± 3.5 and 
15.5 ± 3.5 mmHg, respectively. Between the duration of diabetes and intraocular pressure, a significant 
correlation, with the rate of 8%, was found (P = 0.006). 

Conclusion: Intraocular pressure, in patients with type 2 diabetes, depends on many factors including 
age, sex, duration of diabetes and related disease. Also, due to lack of proper control of diabetes, 
different parts of the body, especially the eyes, are exposed to the destructive effects of diabetes and 
impaired performance. Despite all the progresses in the treatment of diabetic retinopathy, prevention is 
still the most appropriate way. Sugar and blood pressure control, proper nutrition and regular physical 
activity can reduce the risk of diabetic retinopathy. 

Keywords: Intraocular pressure, Type 2 diabetes, Retinopathy 
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p#� LDL �� ��Q O�)�+� �� '��  0�[�o�$�  K����,� 

 "�A 0� �9 .�
7 ��$ ��9�,  ���  ��� G(�  0���4,N 

4��%A ����+�� 3�
� �9  .  

���, U%7 12  ����   "��  J����  a�VF("@   �������

'�P��� 0,���>& )WHO( �����"A ���9 )38 .('��+F 

G��( "�  J����  a�VF("@ Modified Bruce  ����,� 

�9 ( �� K�,("@    "�!  '�"�9  K��

�  '�6W  ���"A� .

��4���� ����0 hs-CRP ���� '����  ���! 0��[�o�$� 

K���,�  "�A �9 .�� *�� �:��#�
 "���)� 6-0 0%��   �"�A

"��� �� �� �� ���
� 0R
� (  c�� 40 ��%0 �"A �� �� "�� 

�� �� ���
� ++ +�� "C, O���"A .  

B��PQ� ?�&  �(N  K��9
  .�@ ��  O��C
F   �"�� 

*������
  ���"�����, ��4������� SPSS �I�����+,   15   

)SPSS Inc., Chicago, IL (�� K��R��� �� ����N   ��! 

����"A� 0#$ ( Student’s t 0��"� �9 . "����)� P 

��"� �� 05/0 0
:� ��� �� "C, ���"A �9.  

�� *�� �:��#�
 0��("�+%�"/�! �� 0
:� TC  �� "�-��

mg/dl 200  ���&( ��  k"�o�  (���  K��
!��    0��"Y 


����$  "��F"/�! ��"���+�%A0� ���� 0��
:� TG  �� "���-��

mg/dl 200  ���&( ��  k"�o�   ��!(���  K��
!��   TG 


��$ '���� �� 0
:�FBS  �� "�-��mg/dl 126 ��&( �� 

k"o� ���( �! �T �� '��� (  ���-�  ���$  ���  ��
:�  

SBP  �� "�-��mmHg 140 ( DBP   "��-��mmHg 90 

  ����&( ����k"��o� ���!(���  ���T ����-� ����$   

��� )24.(  
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�� *�� 326 '�"9 K�

�  ��*�� �:��#�
 56 �"� ( 

67 ��  ���� ���
� �������� ( 122 �"� ( 81 �� 

�(���� ���
��� ���������� ���,��� .�����& *�"��F   

'�"��9 K���

�
 35 ����� ( *��+� *�"��F 
�"���   

82 ��� '9�� .  

]������ *��� ��"����  ���� ���
��� ����������
   

60/7 ± 29/54 ( ��"����� �(����� 
�N 61/8 ± 16/54 

��� ��� ."���)� '6W K�9    B��
��:�  
��7 
��( �(� 


"���� SBP  (DBP ( B����PQ� 0!�1��-����N ��"���� 

�(�� (  ���� ���
� 
�������� ��   �"��  *��  ��"��� 

O�C
F K�9 
��� �� �(�& 1  ���-, K���  K��9  '��� y

"���)� *�� ��-, K�
!�   z�6F��  0�
:� ���   ����N  *��� 

��&( ���
� �������� ( "���)� �(� 
"�� 
��( TG 


TC 
HDL-c 
FBS 
SBP  (DBP '���� )001/0 < 

P ��!  �"� �����  (.   

��4�� d��9 .�� 
0���/�� '���� ( ��-�  ���$ �� 

K("A �� ���
� �������� "�-�� �� K("A �(��  ���
�� 

 ���)�(�& 2.(  

"� J��� .��,�  �! '+F 
G��(  "����)� HRR 

��  K("�A  �(���  ���
��  ��������� 09/75   ��[���� 

���"� ( 17/73  ��[�� ��  ���,�  ����y ��  0���n  ��� 

*����!  "�����)� ��  K("��A  ����  ���
���  ����������
   

52/73  �[���� ���"� ( 13/73 �[�� �� ��,�  ���� 

( B(���RF 0��
:�  ���    K����� K("��A (� *�������-,   

)27/0  =P) (�(�& 3(.  

  
���� 1. �	
��
 � ���� ��� ���������� � ������ �� �� ���� � �� !�����  �� �"��#
  

����	
�  ���� ������ ���	����  	� ������ ���	����   �����P 

 � (���)  62/8 ± 16/54  60/7 ± 29/54  890/0  

�"� ,�- ����)� (,��  94/3 ± 97/87  74/8 ± 42/98  001/0 <  

�." )-/0,12�(  08/11 ± 10/70  85/12 ± 35/80  001/0 < 

,34 �1/5/,6� (mg/dl)  66/61 ± 38/140  50/184 ± 99/259  001/0 < 

�",�5�- 0�3 (mg/dl)  79/35 ± 17/201  60/49 ± 34/217  003/0  

7/83",�29/  �! 7�:;� <�! (mg/dl)  62/11 ± 91/47  67/8 ± 77/41  001/0 <  

7/83",�29/  �! 7�:;� ��/6  (mg/dl)  05/24 ± 17/116  55/29 ± 12/120  21/0  

�=> �2? ��
�� (mg/dl)  90/9 ± 81/81  46/48± 13/107  001/0 < 

���@ �2? �/72�5/A (mmHg)  70/13 ± 06/116  16/15 ± 74/130  001/0 < 

���@ �2? �6�72��/A (mmHg)  70/6  ± 53/76  70/8± 84/82  001/0 < 

  

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

  
��� )����(  �� )����(  

	� ������ ���	����  
���� ������ 

���	����  
 �����P  	� ������ ���	����  

���� ������ 

���	����  
 �����P  

�6B 7/9/���  10/91  90/63  001/0 < 60/89  00/63  001/0 < 

�6C!�  10/32  60/1  001/0 < 40/28  20/1  001/0 < 

���@ �2?  00/50  00/9  001/0 < 80/32  10/11  001/0 < 
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 � ����3 � !���4 567 �� !8��
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  � �!� " �	��# $%& )����(  

A/72!��� 0"��=� �"�! ���,�  57/7 ± 09/70  

A/72!��� 0"��=� �"�! ���.  60/7 ± 17/73  

 ���D�P  079/0  

A/72!��� 0"��=� �! ���,�  68/7 ± 52/73  

A/72!��� 0"��=� �! ���.  21/9 ± 13/73  

 ���D�P  805/0  

P 
",1 "�  /!  270/0  

A/72!��� 0"��=� �! ��,@� E-  52/8 ± 31/73  

E- A/72!��� 0"��=� �"�! ��,@�  62/7 ± 33/74  

  
���� 4 .!8;�
 Hs-CRP !��-.&
�� �� /���0 1�����.
 � �
��	
 � !< �� ���� ����  

Hs-CRP  ���
� 	� ����� ���	����  ���
� ���� ����� ���	����   �����P 

�/:��/  ± F�,G�� H�/��  37/26 ± 74/18  94/14 ± 03/9  

019/0  I�2��  7  4  

Interquartile range  15-4  7-2/1  

Hs-CRP: High-sensitivity C-reactive protein 

  

�����)��"�� hs-CRP �� K("�����A  ������! �������   

)mg/l 37/26 ± 74/18 (( �(���� )mg/l 94/14 ± 03/9( 

���
��� ���������� ����  ����Q 0l��T�( B(���R�� �����   

)�(�& 4(.  

  

'(�  

�� *�� �:��#�
 �� (� ������ O>� HRR ( hs-CRP �� 

 �"� 0��"� "#$  ����� 06%7- 07("� �� ��"�� �� ( 

�(��  ���
��  ���������  '�"�9  K��

� ��  ��:��#�   

B��!�� ��>R[� 0��"�  O��"�� .HRR �� (�  K("�A 

( *���� (� .
��& B(���RF 0��
:�  ��� '��9��, 0���( 

`�#� hs-CRP �� K("A �� ���
� �������� � � ���Q 

0lT�( "�-�� ��� .��  ��:��#�   Regitz   �����V�! (

4���, �����
� K���9  '�������� B(���RF '���+
&  (� 

3���@ 0��>AN ���
��� ���������� "�W|��F ������, )39 .(

*�
X�!
 B(�RF '�+
&  (� HRR 4�, �� '�:�& 


 ��� 0
:� ��� K��6, '�� )39 .(��  a���)�
 Nilsson 

( ����V�!  4�,���� �"�K �,� �� HRR ])� �� ��,�  ��� 

���
� �������� *���@ "F '�� )40.( 

�� �� �:��#� ��-, K��� �9 �� 3��4��hs-CRP  

�� ��"�� m�Y 6/4 "��"� ��"�- �� ��"�� }�" m�Y  ���� ( 

����4 hs-CRP  ���  �4����3  ����:F  ��!������   "�#$ 

���
� �������� �4���3 �0 �'��y  ���  ���Q   ��� �� 

��"�� �� �� a���  "�#$  ���
�� ������ ���  ��� �� "��-
 

����4 hs-CRP "Fc�� �� ��"�� �� �� ������ "#$  ���� 

)17 .("! �
Y �� �:��#�  � "1��
 `"#� �9 ��  ]�)� 

07�Y 0�V9 �� 3��4�� hs-CRP K�"�! '�� )18.(  

B���:��#�  (� z���6F�� *���� h���>��� ( ���
��� 

�������� ��-, ���'�� K �� ��"�� �� ���
�   ���������

�� �+��)� �� ��"�� �(�� ���
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 ��  `�T( ���� ��4�� 



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���32  
���
 /312 ���� / ��! �"� 1393 2090 

������ �	
�� �
� � hs-CRP �� ����� ����
	�� ���� ���� 	
��
� +�,
-�	 . 

"Fc�� hs-CRP 0� �
9�� .*��
Y ������  0��  ��,��F �� 

*���� 3��4���� hs-CRP "W_��� ���9�� ����  3��4����

�N�'�������/ 
�����! ���������� �("����V,  ��������F   

)Tumor necrosis factor  ����TNF(
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���
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 ��4�� CRP  "Fc��� 

�� ��"�� �(�� ������ "#$ 0� �9�� )23.(  

�� *�� �:��#�
 *�1,��� p#� hs-CRP �� ��"�� �� 

���
� �������� ���+� "Fc�� �� ��"�� �(�� ���
� ��� 

)019/0  =P (�� i��#� �� ~���, B�:��#� "1��  '���. 

*��"����
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 ~�����, *���� ���:��#� ����-, ��� ���� `�#���   

hs-CRP �� ���+��)� ���� HRR z���6F��  ���7  "��F ���� 

���
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Patients with and without Metabolic Syndrome 
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Abstract 
Background: Absence of increase in heart rate in response to exercise indicates poor prognosis. 
Inflammatory factors as C-reactive protein (CRP) are associated with atherosclerosis. In this study, 
these two factors were compared in patients with and without metabolic syndrome.  

Methods: 203 individuals without and 123 individuals with metabolic syndrome were selected 
randomly from Isfahan Cohort Study and their demographic data, wait circumference, height and 
weight were recorded. Also, serum triglyceride (TG), fasting blood sugar (FBS), total cholesterol 
(TC), high density lipoprotein (HDL), low density lipoprotein (LDL), and high-sensitivity CRP  
(hs-CRP) levels were measured. Heart rate reserve (HRR) was determined through exercise test 
carried out according to the Bruce standard protocol. The age-adjusted data was analyzed by 
generalized linear regression and student's t test. 

Findings: The mean ages of individuals without and with metabolic syndrome were 54.16 ± 8.61 and 
54.29 ± 7.60 years, respectively (P = 0.890). The mean LDL levels in subjects without and with the 
metabolic syndrome were 116.17 ± 24.04 and 120.12 ± 29.55 mg/dl while mean TG levels were 
140.38 ± 61.65 and 259.99 ± 184.49 mg/dl and mean FBS levels were 81.81 ± 9.90 mg/dl and 107.13 
± 48.46 mg/dl, respectively; all the differences were statistically significant. The mean systolic blood 
pressure was 116.06 ± 13.69 mmHg in persons without metabolic syndrome and 130.73 ± 15.15 
mmHg in patients with the syndrome. The values for mean diastolic levels in the two groups were 
76.52 ± 6.69 and 82.84 ± 8.7 mmHg, respectively. Hs-CRP level in the metabolic syndrome group was 
significantly higher than the other group (P = 0.02) while HRR did not show significant difference in 
the two groups (P = 0.27). 

Conclusion: In our study, no relationship was documented between HRR and the metabolic 
syndrome. However, elevated levels of hs-CRP were recorded in patients with metabolic syndrome. 

Keywords: Metabolic syndrome, Exercise test, Heart rate reserve, High-sensitivity C-reactive protein 
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��!��	"#$ � 

 ������� �� .����2#6 ��#���S )�����o
 � ATCC 19606 

   .)�* "������� �;9� )��* B��,  �
 �����
#�1�
��,���

(
 ����QL B= #����951blaoxa �� �#/ �����L�#���$   

-TAA TGC TTT GAT CGG CCT TG ’5 :F �   

-CTT CG TGG ATT CGA CTT CAT ’5 :R 

"������ �#6�) )17 .(����#
 "������ B�E�� � ����� � � 

PCR )Polymerase chain reaction    ��
 O
��[� E��� (

T����� H(
�#/ Brown  � B����($�  �����  "������� 

 �2#6 ��#S)18(.  

�� )J
       #�
 �#�1�
��,���� B���
 ������
 �� B��,�$P�

������ �����$
 ���  T������� �����
#�1�
��,����� �����

���� ����	F    ��
 �(�
���
    ��� ��	�� ���5��� s��

Kirby–Bauer  H$JG������������� O�������;P CLSI   

)Clinical and Laboratory Standards Institute (

 ����2#6 D����C�� )19 .(   �����q,� ������ ��#���
� �� 

���� ��
��
 ��� ����(���   �'�)������� ���8(�����#�
 �

',/���
��1 ���$��) ����  �(',/�#��� � ',��/�#��
  '�#/�����

I�����	1�����G�� )I�����	1�$�#
�1 �(�����  �'���/

���X�� ��8����-   ���1) ������	1�82�#X�� � D��1�;G����

�1#* �� �e$� Rosco  h��$���   ()����
 ")�* ��Q


)* "������.  �51 ��24  �� ��� �  �1��
  �
��)�1 �#

 I��J�5/0 ),G��2 �� )108 × 5/1 cfu/ml (  )�* ��Q


#G�������� ��������8/ ��� �-  ��������6� B��������,��  

)Mueller- Hinton agar)��* "��� ���51 ( 0X��� .

�	�� ������ �  �(�
��
��� � �
 ^��#*   �� ���X���

)�)��* "��� ��#��S ����8/ v[��� .����8/  M)��� ���
 ����  

24 ��
�
�(�� �� � �� Cº 37 �2#6 ��#S )�,  �� 0�/ .

 B������
�(��24 �� �����  ���G�� #��[S   )��*� D)��  �

�#�1�
 �� "��)�� ��� I��)L �
 �	���� �� 0/ � �#�6 ��� 

 ^��
 ")*CLSI�   �#�1��
 �����	F �� ������  ��� 

���� #� �
 �;	� )* ���J
 ��
��
 )20.(  

������ �� � ATCC 19606  ���
 �����
#�1�
��,�����

.)* "������ �;9� )��* B��,  B����    ��
 ������ ���

�8�������� D#������ �  ��E�����2�SPSS �4�����	� � 14   

)version 14, SPSS Inc., Chicago, IL(   )�* D��C�� 

   B������� �� "��������� ����
 �2
χ   ����/�1 :�#���` �  

)Kappa coefficient  � )����#6 H���8g
 � ����EC
 (

 #�����050/0 < P    ��,J� 3+��* B���,  �
  �� ����

.)* ��2#6 #q�  

���� ���	
�� 
�������� �����   ��� ������� ��� 
Carbapenems  

 s��DDST )Double disk synergy test ��� �� :(

�T����� EDTA �
 B��,    ")�,,1 ���Q� �  '�E���  ���� 

MBL �
 ��q,�  ����#
  )��G�
  ����  '�E���  ���  ����� 

���#
 ��#S �� �� � �2#6 �	��  � ',/��
��  ',/��
�� 

 ���Fgµ 930 EDTA M 5/0 )* "������.  �51 ��

24 �� �� � �#�1�
�  I��J� �
��)15/0   )�,G��2 ��� 

)108 ×5 /1 cfu/ml(  ����Q
 � ��  #G���� ����8/ ���

B��,��  ��6�� �51 "��� )*.   0X��  �� ���� ��	��  

����  ��
��
��,(
 ��� � �
    v[�� �� ���X��� ���

)�)* "��� ��#S ��8/ � 0/ ��  B�����
�(�� ��   �����

Cº 37 #��[S ���G�� � D)��  )��*� l�#��P� �� ���	�� 

"��)�� �#�6 )*. M���
 �G�� � D)   )�*� ��  l�#�P� 

�� �	�� #6� #
�#
 ��  #��5�
  ��mm 7  ����
  �#�1��
 

)G�� MBL s��E6 �� ) )*21.(  

  

���
	 	
  

100 ���)L #�1�
��,��� � ���$� �� �����
   ��(�,�81 ���

   ������ �B���+ ����*�#
 �#�
���1 H����* �'��+� CSF 

)Cerebrospinal fluid  �� B����$�
 �� '57 � ^8+ �(

 T4
ICU Z$L .)��#6 ����   
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 ������ ����
� ����	������	����
 �������� 	
�� !��	"#$ � 

M��� !P�  H(��*1� )��N�� Z�����
 �����)L  �����

#�1�
��,����� �������
 �� �����$� �����  T��4
 �� �,�G���


�;S�#� "w�� ��� B�����$�
 � ��  B��5�  ���   )���  ��1

���$� ��#�5�
 Z$L �      #�
��1 ��
 x��
#� �")�* ����  

)23 ()N��  .��
32   ����$� )�N��    � B���� �� ���68 

 )N�����$� .)* �����)L B��#� �� ��    

 ���#
    ��
�#(�� )�` �����eG� �����#2 B�E��

 ����)L  �� B��5� ���� ����1 62  )�N�� ���G�E��   ���
 ���

����(��� �88 �
 )N�� ��8(����#�
� 92 )N��  �


'�)�������� �96  )��N�����$�� ���
 ,��/ � ',/�#��� �'  

93  �
 )N���X�� ��8�� - D��1�;G�� � 98 )N�� �
 

����	1�82�#X�� � #
� #/����' - I���	1�����G�� 

� X�����' D������ )�����
  T������� ���
 .DDST  ��  

96 ������ � #�1�
��,�����  ���
 <���	F #���K �������


�$�� ) ',/95   (�����9/97    ")�,,1 )��G�
 )�N�� � 

MBL )���
.  

  

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

 

  
 ���2. %��
	 ��&�&�� �
2.& ������ ����&# �.�3�& ��� ����
��()��
(���&  
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C

�;��

98 98 98 96 96 93 92 88

62

2 0 1 3 3 1
6 5

17

0 2 1 1 1
6 2

7

21

0

20

40

60

80

100

120

'�2
>�% %'��
%( !��� %'��
%(



 

  

  

www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���32  
���
 /312 ���� / ��! �"� 1393 2099 

 ����������	
��� ��
�
�� ��	�
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  �������� 	
��!��	"#$ � 

�$� �G�E�� �  s�� �
 ��PCR   H(�* .)�)* )��o


3 B= #�9(
 -���� 51blaox1 �� B�5� ��  ��$� .)�� � 

�G�E��  B= ����� ��51blaoxa .)���
  

  

  
 ���356 ��7�	 ��
���(�.& 8��(� . 51blaoxa :��; :1 !��� :

 �=��27853 P.aeruginosa ATCC @:��; 2:  �+7� !���

19606A.baumannii ATCC @  :��;6 :bp 50 

(Fermentas, Lithuania) size marker���� @ :��; �  ��

��
*�  ���!�(�� ���.��.  

  

  
 ���4 
����� .Double disk synergy test  

  

���  

�����1%��
�G��� 'Q� �� �(� �� '	���(� ��#
  H�+� ���

',/�
��1 ),��� ������ M�;�1#
 �
 ������ ��C�� ��   ���

�$�� �8$L ��  ',/�#� � ',/- ����� �� �1  ���
��
   ����

�� �����
#�1�
��,��� B���� �� �
�#(�� )`  ),�*�
- �

 ���� ��$��* ���
    �,�G���
 ����$�� ���
 ���L�
 ���
 .)��,��

'	���6��  ")�,,1 )�G�
 ��� �    ���C�� � ������1%��
�G���

  �������  B������� �� ���������   �� ����*�� ������

��,��� #�1�
   �� .���� ���#` B� ��5��� I#�,1 ������


 �� ��%���
 )��N�� �#��`�F ������� �����#
 � ���JG�[�

#�1�
��,��� �����
  ����� ��   ����6),7 ������� ������

�G�E�� ��,y$� .)���
 �  ���� �
 ���	F    ��2�� '��/

 ���
 ������(��� � )��5�62  ��#���$1 ��������� )��N��

�G�E�� �� �� ������ �$�� � ��� B�5� ��   ',/�#�� � ',/

 ������ E��96 ���� ��� �� �)N��     #�
 .),��*�� ���

    ����� d���* �>�8�4� M��JG�[� <���    D����� ����

�1�
��,���#     T��E�2� ��
 �� ����� x��� #�5�
 �� �����


�� ) )*�
21�� B�5� �M�JG�[� ��� .(  �� ������ )��

D��1%��
 �� �Q,
 ',/�
��1 � ��    #�e�� ��
 ��,y$� ���� ��

"��������+  � ��)������(�86�,��� H�����* ��������� ������

B�G�,�1���82 "�#1 �)�/ s#�	6 E�� �� ��� �1  :�L�� 

��)��g��� �������� �� ����� ������ ���� ")��* ����� .�� 

�JG�[� ��  ����1#
 �   ���8����#X�/ ��
 �;	� ������ B�E��

��8���#X�/ -     '�)������� � �����	1�82�#X�� �D���1�
���


 :���
#
 ���
100  �)��N��4/92  �)��N��3/83  � )��N��

2/74        E��� ��%��
 v[�� ������� � ���� "���
 )N��

���� #��� �
 �;	� ��
��
 ��*�� �� ) )��22.(  

�� �����JG�[�  �Cai �� B�������($� �  d�����$C�  

176 �G�E��  �#�1�
��,��� �128 �G�E��  MDR  "���
   )���

B� B����� �� ���1  ����63/90  ���$�� ���
 )��N��  � ',��/  

31/95       ���  �� ���� z)����
 D����� ',/�#�� �
 )N��

 �Q,
 �I�F63/15    �����	1�82�#X�� ��
 �;	� )N��

    ��
 ������� {��gG �� �1 ),�*�� ������   ��
 ',/�#��

) �*�� ����4$� H��1 ��P �
 #`�F O��g
23.(  

',/�
�� �� ��� #q� ��$�� ���� �1 ��� ���� ��
��
 

�
 �
 I�F ��  ���51  ���  �#�
� J
 ���� MBL  "������� 

")5� ���z �� G�F� �1 2014 CLSI  "������� � � ��� 
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 �������� 	
�� !��	"#$ � 

���� 
�
��� �� ',/�#� �� �
 �L� ��$� ',/ �#
� J
 ���� 

MBL N�
�� ��  )�,1 )24.(     ��
 �#�`�F T��w�/ ��

 T�����DDST  ��96 ���� � #�1�
��,���   #��K �����


�$�� �
 <�	F  ) ',�/95   (�����9/97    )��G�
 )�N��

"),,1 � MBL .)���
  

�JG�[� ��  �Lee  �"#1 �� B���($� �9   �� )�N��

������$�  ")���* �)���L ������ � ������
#�1�
��,������ 

�����1%��
�G��� )�G�
  ���  ) )���#125 .(Altoparlak  �

   ����G�E�� ����1 )������� s��E���6 B������($�  ������

#�1�
��,���   ��$�� #�
�#
 �� D���� �����
  ',�/   �� ��*��

   ����1#
 �� B������$�
 �� �� '+�33    )��G�
 )�N��

MBL �� ) )��#115�� .( �JG�[� � Yong �  B���($�

 �"#��1 ��5/26 �����$� �� )��N�� ����� �)��L ")��* � 

���
#�1�
��,����� "),,1 )�G�
 � �����1%��
�G���   )����


)26��,y$� .( �� ��  ��JG�[�  ��1  ̂ ���
 Anwar � 

B�����($� �� s�!e,��
 D���C�� �)��* 8/44 )��N�� �� 

���$� ��� �)L  ")�* �  ������
#�1�
��,����   ��
 D����� 

�$�� �� �',/ #q� B����   �X�
��,2 ����   ")�,,1 )��G�
 � 

�����1%��
�G��� ) )���
27(.  

�� �JG�[� � ���$�/ � B���($� �� �E�#;
 ��  ���
 100 

���$� �  �)�L  ")�* �  ������
#�1�
��,���� 63  ����$�  ��
 

',/���
��1 D������ )�����
 ���1 31 �����$� )49 )��N�� (���
 

�[����� � �������1%��
�G��� �������� ),���*�� )28 .(E���� 

Kumar � B���($� �� B����),�  s��E�6  )����$�  ��1 

21 )��N�� �� �����
#�1�
��,����� D������ ���
 ���$�� ',��/ � 

',/�#� �)L  ")�* ��  T�4
  ��;S�#�  ����  �"w���  H���F 

����������1%��
�G��� )������
 � 95 )���N�� ������$� ������ 

�����1%��
�G��� ��;9� ������ ),7 ������ ),�*�� )29.(  

��,y$��� ������ � B�����($� ��  s��E��6 B�#��Q


 �����
#�1�
��,���� ������ B�E�� �1 )���$�   #�
�#
 ��

�X�� ��8��-  D��1�;G��1/98   �#�
 �)�N��  '�#/����- 

 I�����	1�����G��1/98   ������	1�82�#X�� �)��N��

7/95  �������(��� �)���N��6/92  ',/�#���� �)���N��  

7/91 ���$�� �)��N��  ',��/7/91  '�)�������� �)��N��  

7/91   ���	�����,L �)N��6/80    ��(�����#�
 �)�N��

6/80     ��;�1#
 B����� �� "������� �
 � )N��DDST �

 B��� �� �1 )���� B�5�99 ���� �  #�1�
��,����  ������
 

�$�� �
 <�	F #�K   �',�/86  ) )�N��86/86   (�����

 ")�,,1 )�G�
 � MBL  ) )����
30   ������� ������� .(

�����X�� ��8������- �#����
 �D��1�;G������ D������#/���- 

� �I���	1�����G���$�� �',/�#� ����	1�82�#X�  �',/

   ������� ��� #���
 ���8(�������#�
 � '�)��������� � 

�����
#�1�
��,��� �� ��� �g
�O�  ��
  ��JG�[� � F� #�` 

O
�[
 �*�� � �� {�gG G�
�) MBL ��E �JG�[� �  ��� 

�
 ��P #�
�;� ���;* �E��(� �
 ��� �JG�[�  ���*�� 

�1 B�5� "),�� � �E2��T *�d� �����#�1�
��,� G�
 ��) 

"),,1 � MBL �� I�� 2000 �
 )J
 ���. 

������C � ���Q��� �����  ���1E6s�� �O�S � ����Z�# 

�����1%��
�G���  ��
�� q,���� q���M� � ��# 7 ��� �Q
 ��# � 

��S�O 
�# �� �����
� ��������� ��6),7�� � ,y$� ���� 

�4����| ��� ��� �
��
 ��� ��,� ��: � #�6�8L� �� ��*d 

��,7 �'�E� ����� �� �
�)� �� #�	6s ����  ���������� 

�$�
��������� 8L���#�6�� ��$���� .)�� ` �����$� %D� 

��������� �S������)���M �/�����#�e5����� �� QL������ 

1��T�� *����d ����� ������  ��� �� �#P ���O ��}
 ���# 

#/���H(
� ������ �
 H$  �)�.  
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Abstract 
Background: Acinetobacter baumannii is a gram-negative non-fermenting cocobacill or cocci, which 
is mostly found in soil, different water sources, and many healthcare environments. It is intrinsically 
resistance to many antibiotics. Nowadays, carbapenem is the last drug to be used for the treatment of 
infection of multidrug-resistant (MDR) Acinetobacter baumannii. Carbapenem-resistance in 
Acinetobacter baumannii strains is also expanding and in turn. The present study aimed to assess the 
frequency of metallo-β-lactamase (MBL) and antimicrobial resistance patterns of Acinetobacter 
baumannii in carbapenem-resistant isolates from intensive care units (ICUs).  

Methods: In a cross-sectional study during 2012-2013, Acinetobacter baumannii isolates from clinical 
specimens of patients hospitalized in the intensive care units (ICU) in hospitals of Isfahan city, Iran, were 
identified using genetic and biochemical methods. The susceptibility of isolates was determined via 
standard disk diffusion method according to the Clinical and Laboratory Standards Institute (CLSI). 
Metallo-β-lactamase-producing isolates were identified using Double Disc Synergy Test (DDST). 

Findings: 100 isolates were determined as Acinetobacter baumannii. The antimicrobial patterns of 
isolates showed that 62% of isolates were resistant to amikacin, 88% to tetracycline, 92% to 
ceftazidime, 96% to imipenem and meropenem, 93% to ampicillin-sulbactam, and 98% to 
ciprofloxacin, trimethoprim-sulfamethoxazole and cefepime. From 96 non-susceptible Acinetobacter 
baumannii strains imipenem, 95 (97.9%) were found to produce metallo-β-lactamase. 

Conclusion: To prevent spreading of the nosocomial infections caused by Acinetobacter baumannii in 
intensive care units, the rapid and accurate report of metallo-β-lactamase seems to be necessary in order 
to better monitor and more accurate tracking of multidrug-resistant strains. 

Keywords: Acinetobacter baumannii, Metallo-β-lactamase (MBL), Antibiotic resistance pattern, 
Intensive care unit 
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 �#�+1�,�-�. �/
.�0� 1��-�2� . �����)(  

  BMD ��
 �	���  BMD ���� ���� �	
  BMD ���
 ����  BMD ��� ������� ���	����  BMD  ����� �	�!��  BMD ��
 ���	����  BMD ��$ "#�  

     0-��  ��2! 31BMD 
3��  �� 73�A 7��

 ���
 
"34 �! �5-�6� �� ��2� 
"342 

)ZOL + TPT
�"� �� (  ����= 7��

 �P) �+;�<�12 ) (
��9 .(  

          

24 
��  �*+� ,-��.�  �� ���BMD  =� /0� ��121

 
�� �! �5-�6� �� �+;�<� 7���!�24  "� 3� ��

) ��2� 
"34mg 5  ×1 ZOL  "mg 5  ×2 

ZOL) ���"��� 
"34 �! DE5� (0001/0 < P (

)10.(  

�*+� ,-��.�  �� ���BMD 
3��  7��

) ��2� 
"34 "� 3� �� 73�Amg 5  ×1 

ZOL  "mg 5  ×2 ZOL �! �5-�6� �� (

) ���"��� 
"340010/0 < P) (10.(  

 ,-��.�BMD  ���= �� �2�. ��34

) ��2� 
"34 "� 3�mg 5  ×1 ZOL 

 "mg 5  ×2 ZOL �! �5-�6� �� (

�*+� ���"��� 
"34 ) �2! ���10 .(  

�*+� ,-��.�  ���BMD  3���A"31 D�5F

 
�� �� ��� ��2G���24  7���!� �! DE5�

4 "� 3� �� �+;�<�) ��2� 
"3mg 5  ×1 

ZOL  "mg 5  ×2 ZOL 
"34 �! DE5� (

) ���"���10.(  

      

�*+� S"��1 �2M"  �� ���BMD  /0� ��121

) ���"��� 
"34 �! �5-�6� ��0001/0 < P ��� .(

 �+;�<� ���= �� S"��1 �! �A  -� 3! ��� �A���


��)  7��12  "24 30WX1 (ZOL  LD�� S"����

) D
��� �2M"9700/0 < P < 1900/0 (  

)12 .(  

            

36 
��  �*+� ,-��.�  �� ���BMD  �� /0� ��121

 ��2� 
"34mg 5 ZOL  
"34 �! �5-�6� ��

) ���"���02/6) (%11 .(  

 ,-��.�BMD 
3��  ���0� �! 73�A 7��

7/6 ��2� 
"34 �� %mg 5 ZOL  ��

) ���"��� 
"34 �! �5-�6�11.(  

 ,-��.�06/5  �� 7����BMD 

 ��2� 
"34 ��3.� �� �2�. ��34mg 5 

ZOL ) ���"��� 
"34 �! �5-�6� ��11.(  

�*+�  0?��0� S"��1 �2M"  �� ���BMD 

 �� ��� ��2G��� 3���A"31 �@2	!�31 D�5F

 
�� �� ���"��� 
"34 �! �5-�6�36  �+;�<�

)14.(  

BMD  /0� ��2G��� 3���A"31 D�5F

 
�� ��36 �*+� ,-��.�  
"34 �� 7���

 (���"���) ���
 
"34 �! DE5� ��2�

) D
��14.(  

�*+� ,-��.�  �� ���BMD 

 ��2� 
"34 �� /0� ��121

mg 5 ZOL  �! �5-�6� ��

) ���"��� 
"3402/6) (%11 .(  
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 �#�+1�,�-�. �/
.�0� 1��-�2� . �����)(  

  BMD ��
 �	���  BMD ���� ���� �	
  BMD ���
 ����  BMD ��� ������� ���	����  BMD  ����� �	�!��  BMD ��
 ���	����  BMD ��$ "#�  

   ��2! 31@�!BMD  ��2� 
"34 �� /0� ��121

 ���= �*+- 9-75  �A2� �! Y�E� 31@�! " �;��

) ���"��� 
"34 �! �5-�6� �� ��2G���0010/0 < 

P( )15.(  

�*+� S"��1 �2M"   0?��0� �� ���BMD 

 ��2� 
"34  0! 73�A 7�� 
3��mg 5 

ZOL  "�  0! S"��1) ���"��� 
"34 "

 
"3498/6) (0001/0 < P) (14 .(  

�*+� ,-��.�  ���BMD  �2�. ��34

 ���= �*+- 9- ��2� 
"34 ��75  �;��

 �� ��2G��� �A2� �! Y�E� 31@�! "

) ���"��� 
"34 �! �5-�6�15.(  

     ��2! 31@�!BMD  ��121

 9- ��2� 
"34 �� /0�

 ���= �*+-75  31@�! " �;��

 �� ��2G��� �A2� �! Y�E�

 ���"��� 
"34 �! �5-�6�

)0010/0 < P( )15.(  

  

  �*+�  0?��0� S"��1 �2M"  �� ���BMD 

 �� /0� ��121 �@2	!�31 " ��3?�*-� D�5F

) ���"��� 
"34 �! �5-�6�0001/0 < P ()14.(  

  �*+� ,-��.�  ���BMD  �2�. ��34

��� �� 
"34 3-= 7  
"34) �+;�<� 7��

 Z3[� D0+\" L
��F L��]� L�*�

 D0+\" L��?0�BMD  L�2�. ��34

 L�="BMI L�F ,��A LBMD  ��A

 ��EF Z3[� D0+\" L/0�

S��2�5.20!  �� ( 0*01�3A D0.��
 " ��

) ���
 
"34 �! �5-�6�17.(  

      0?��0� S"��1 �2M"

�*+�  �� ���BMD  D�5F

 ��121 �@2	!�31 " ��3?�*-�

 
"34 �! �5-�6� �� /0�

) ���"���0001/0 < P (

)14.(  

  

      �*+� ,-��.�  ���BMD  D�5F

 "� 3� �! �2�. ��34 ��2G��� �@2	!�31


=���� N"�  7304BMD  �*+-

DXA  "QCT )14.(  

        

       ,-��.�BMD  
"34 �� �2�. ��34

 =� 3��A ���= �*+- "� ��2�75  ���

 �! �5-�6� �� ��2G��� �A2� �! Y�E�

�*+� ���"��� 
"34 ) �2E� ���15.(  

        

       ,-��.�BMD  ��	01�2A D�5F

 
"34 �! �5-�6� �� �2�. ��34 ��2G���

�*+� ���"��� ) �2E� ���14.(  

        

BMD: Bone mineral density; ZOL: Zoledronic acid; BMI: Body mass index; QCT: Quantitative computed tomography analysis; DXA: Dual energy X-ray absoptiometry 



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���32  
���
 /312 ���� / ��! �"� 1393 2112 

������� �	�
 �� 
��� �����
��� ����� ������ ������� ����� �� ����� 	�
�� 
���� -�����. / 

 -    ���#�J  ,��� �� 
6 �� j�: 
4�"2� �JN

)36 K��+ ��( (� 
2� �� (K�    ��	�  K��+ �� ��#�J  ��:

�f����� ���� 
��:��+) � >��	F��"* `���� l���\   �� ���:

 K��+ �� �"��f  �� (�.����������� 
.�   �	7� ���)16(  .  

��[ ��  (� 8&�� g���� ��.�   3K��� ���i >��#�J 


��  
��.�  5:���� ���F+ ��	��� (����� ���  
4���"2�

K��+ �� j�: ��	
���   K���+ �� �"��f  �� ��	  ��:

    ��	�  K���+ �� �� G�[ �� x��� K�� U��G+ �:��

 ���( 8 ��75     �f���� ��� 
�:��+ � ��'��� � �#�� � 

>��	F"* `�� l�\  .�.���� �� �:  


4�"2� K�;  ��: 
4�"2� c��� 3��  ���:   3
�2�.�=�


4���"2� K���;  ����: 
4���"2� � 
��2�.�=� ��  ����:

K�;  S��� 	*�	  �� 


4���"2� K���;  S����� 	*�	  ����:  �� ��2  ����#�J 

K(������      ���: �� ���� �	��� K���� �����+2 3����#�J  


4�"2�  K��;  S��� 	*�	  ��:    ��	�  K���+ �� ��

  
4��"2� .����� 5:�� �:�� K��+ �� �7"�   ���:

K���;  S����� 	*�	   �� ��K���   8 ���� w��=�
  ����:

K�  ��: 12 324  �36 K(����  x�	� K�� U��G+ � ���+

  ��� ��	6 ��60    
4��"2� �� 5:��� ��&��   ���:

 K��;  S��� 	*�	      K�� ) ���#�J  ,�� ,��� �� ��12 (

)7/3  K��+ �� �&���������  �� �"��f  ��5/1  �&��

 ��	  K��+ ��mg 5 ZOL � (71    �� 5:��� ��&��

 K��� 24 ) ����#�J 7/7  K����+ �� ���&�����������  ��

 �� �"��f 2/2    ��	�  K���+ �� �&��mg 5 ZOL � (  

70  K�  �� 5:�� �&��36 ) ��#�J 9/10   �� ��&��

 K��+�������  �� �"��f  ��3/3   ��	�  K��+ �� �&��

mg 5 ZOL  ��� K����+ U��G+ ()11(.  


��.�  5:���� 
4���"2� ���  S����� 	*�	  ����:

K���;   ������[ �� ��PINP K���..� ���*���� � mg 5 

ZOL  K��+ �� �"��f  �� (��	  K��+)�������  
6 ��

36  �� K�:�9  ��#�J  K� )17(.  

K(������ 
4���"2� �����+ K���;  ����:  H	��� ���: 3��


4�"2� 3
2�.�=� 
4�"2� K�;  ��:  �� 
2�.�=� ��

 K� 12  ��3 :�	� K�� c�X�� ��#�J   

 -  ������ �� >��f* �	�� 
*��+	���� � ��#�J 

12    ��	
���� �� 
4��"2� {��: 3�B (� ��� K�    ���:

      (� ���	�  {��: � ����� ���9� ���#�J  ,	6 �� K�; 

��	
��� 
4�"2�  K��;  ��n ��:    ��	�  K���+ �� ��

K���..� ���*���� � mg 25/0  ×2 ZOL  �� x������ }�

��	
��� 
4�"2� ��	  �� �� 
#�� K�;  ��n ��:  ��

   K��..� ��*���� ��	�  K��+ �� � mg 1 × 4 ZOL  �

��	
��� 
4�"2� ��	  S� K�;  ��n ��:   ��: �� ��

!�a� (� S� ) ��	  �4�� ��:mg 2  ×2 3mg 25/0  ×

4  �mg 5/0  ×4 
6 �� (12  ��� }� K� )11(. 

 -   
4��"2� � 
�2�.�=� 
4�"2� H	� �:   ���:

K�;   
6 �� 
2�.�=� ��12    ����( ��	�  K��+ �� K� 75 

�*���� ��'�� � �#�� K�..� � mg 5 ZOL   ��� �"��f  ��

 K��+������� 
.�  5:�� ����  ����)15(.  

 ��2  
4��"2� (��� G�� ��#�J     � 
�2�.�=� ���:

K�;  ��n 
4�"2� (��� 
.�  �� :�	7� ���  

 - 
4�"2� (���   �:��� K��+ �� 
2�.�=� ��:

   ��	�  K���+ ��� �"��f  �� (
7���� �� ��) S� ZOL 

 
6 ��12 
.�  �	6 �� K�  ����� ����  �	� ��)9(. 

 - K�;  ��n 
4�"2� (���   
�6 �� ��12   K�� 

 ���( ��	  K��+ ��75  K��..� �*���� ��'�� � �#��  �

mg 5 ZOL  K��+ �� �"��f  ��������� �����    3�	�� ���


.�  l?�N� ��� � �  �	7� ���)15(. 

K(������ 
4���"2� �����+ K���;  ����:  ���: 3�� H	���


4�"2� 3
2�.�=� 
4�"2� K�;  ��:  �� 
2�.�=� ��
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 K� 36  ��4 :�	� K�� c�X�� ��#�J   

 - K���;  
4���"2� ) ��25  H	��� ���: 3(���&��

) 
2�.�=� 
4�"2�33   K��;  
4��"2� � (�&��  ��

) 
2�.�=�77    ��	�  K���+ �� (�&��mg 5 ZOL  ��

  K���+ �� �"��f  ��������   
�.�  5:���   ����� ����

)11(. 

 - (������   3
���2�.�=� 
4����"2� H	���� ����:


4�"2�   K��;  ���:   K��;  ���n � ��   �� 
�2�.�=� ��

 ���( ��	  K��+75     K��..� ��*���� ��'��� � �#��� �   

mg 5 ZOL  K����+ ���� ���"��f  �����������  �	��6 ����


.�  ����� ����  �	� ��)15(. 

 - 
4���"2�   ����n 
4���"2� 3
��2�.�=� ����:

K���;  K���;  
4���"2� � �� �[ �� 
��2�.�=� �� �����

PINP K�..� �*���� � mg 5 ZOL   �� (��	�  K��+)

  K���+ �� �"��f  ��������   
�.�  5:���   ����� ����

)17(.  

 -  K���;  
4���"2� ���JN ����: �� �� �  ����(

K��+      ����q� 3K���D 3��z�� 3
.�� K��+) ��#�J  ��:

  ����q� 3��4�� l�\ BMD    3�(� 3�	��* ����+

BMI3�D 5:�� 3 BMD  l�\  ���q� 3j�: 
=�

>��	F"*	�� 
=7D    ��"��f  �� (��.������ ��*�F� � �:


.�  5:�� 3�:�� K��+ �� ����  ����)16( . 

 - 
4�"2� �JN  K��;  ��n ��:  ���: �� �� � 

K��+ ��(  ���q� 3K��D 3��z� 3
.� K��+) ��#�J  ��:

  ����q� 3��4�� l�\ BMD    3�(� 3�	��* ����+

BMI3�D 5:�� 3 BMD : 
=� l�\  ���q� 3j�

>��	F"*	�� 
=7D    ��"��f  �� (��.������ ��*�F� � �:

 ���� 5:�� �:�� K��+ ��)16(. 

 - 
.�  >��F�    ��JN ��	�  �� 
:��+ ��� ���

K�;  
4�"2� K��+ ��( ���� ��    3��� ���:BMI  �

  ��� �� K�:�9  ��.����� ��*�F�ZOL    !�� ����( ��

��  (� ����) ��70  �*�q� �� 
���( 3(,�� �.���� �(�

  '���� ��.������� ��*�F��� ���� �����( � �����	� ~���Q ����

)ml/min 60 ���� ���9�� �e� ()16(. 

 -    K��;  ���n 
4��"2� �JN 3,�� ��T ��  ��

 
6 ��36    ��+��..� l��\  �� ��#�J  K� ZOL  ��

 K��+ �� �"��f �������    �f���� ��� 
�:��+ ��( �� � 

  >��	F�"*	�� ��� �� ��    ��� 5:��� 3�.����� �� ��:  ��*

)16(   K��;  ���n 
4��"2� ��	  �� .    >���F� G��� ��


��.�   3���� K����+ ����( �� 
��:��+ ����� ���BMI  �

 ��	�  K��+ �� ��.����� ��*�F� ZOL    ��� ��"��f  ��

 K��+�������  �9� U��G+)16(. 

2- ���
��� (5�� # ��6)  #���� ����(��/�  

K(����  �� ��	
��� ������ ��:�4��9� ���+8  ���#�J   3

 ��K���  K��  8 �� w=�
  
�� ( ��:  ���: 1 33 312 3

24  �36K(���� ��	  3   ��	�6 �� x�	� ��*�+ ���D ���+

 ��( �� ( >�  
6 �� �:�4��9� ��� 5X.� g���� ��

6  �� K� 4     ��: �� ��� ���#�J 4    �� 5:��� ���#�J 

:�	� K�� U��G+ �:�4��9� ��� �J�  

 -  �4��9� 5:��B-CTX     ��� ��� �� K���+ ��

ZOL ���������� �  ,�� K���  
��6 �� �	��N �����f  ������  

)4       �:��� K���+ �� �4���9� ���� ������ c�T � (��F:

���)   
�.�  l?��N� � (�������   K���+ ���� ���   ��	�   

mg 5 ZOL    �� �4���9� ���� �J� �� �:�� K��+ ��

K��� K��� ) 
���� ( ����: ����: 3  �6 5:���� 3����#�J  (

 �4��9�PINP K��+ ��   ��	� ZOL    K��  
�6 �� c��

 ����+ K�:�9  ��#�J )9( . 

 - ��������  �� �  �4������9� ��������f B-CTX   

)Beta-Crosslaps) (83-65  � (����&��N-TP  �����

) (��.����� ��G� )69-50  ��� K�  S� 
6 �� (�&��
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��.�  5:���� ����#�J  (�  ������� � ���� K�:���9  ����


.�   K��+ �� ���� ��������     ��:�4���9� 5:��� ���

  K��� K��F���� (�� �� ��"��� ��	
��� ������ � ZOL 

) �	����mg 2  ×2 3mg 25/0  ×4 3mg 5/0  ×4 ����� (

) ����4� K�:�9  ��#�J  c	� K�  �� Kz��11.( 

 -   ������� (� 
������	�� ��:�4��9� u	J� ��

    K���+ �� ���#�J  c	�� K��  �� ��#�J    ��	� ZOL  �

��� u	J� �� �B �9+(�� !9� K�  
6 �� ��#�J  ���


.�  5:�� ��#�J   �� K�:�9  ����)13(  . 

 -   
�6 ��	
��� Am[ �4��9� �[	� 8��D 5:��

3  ���� �� ��#�J  (�nB (� `� K� B-CTX 86   � ��&��

 ������N-TX )N-terminal telopeptides (59  ���&��

�����    K���+ �� �B �����f  (� �� ��������    ���.��: .�	��

  ��	
���� 8�29� ��:�4��9�PINP   ���"=�	E��� �66 

 � ���&��49 ������� ���&��  K����+ �� �B u	J��� (� ����

�������  �� U��G+ ��#�J  c	� K�  ��)13(.  

 -    ��	
���� ������� ��:�4��9� 5:��B-CTX 

  � ,�� K��  ��PINP  �ALP )Alkaline phosphatase( 

 5:�� ��4���  �� c	� K�  ��86  3�&��80   ��&��

 �45   ��	��  K����+ ������ ���&��mg 5  ×1 ZOL  �  

85  3�&��78  � �&��48    ��	�  K���+ ���� �&��

mg 5  ×2 ZOL      
�6 �� u	J�� ���� .��� U��G+

K�  ��: 6  �12      ����( �� �B �����f  �J�� ��� ��#�J 

 � ����  
D�� �J� �B �� � ���� �"O�� ��n �[�   ��

 K��+������� ��#�J  ������ ����f  S��G� ����f  ��� 3

) ���  
D��10.( 

K(����   K��  �� �:�4��9� ��� ���+12  ��6   ���#�J 

 �� �� �	� K�� c�X��5    ���� �J�� �� 5:�� ��#�J 

:�� U��G+ �:�4��9�  

 -      ��:�4���9� �����f  �� ��[	� 8���D 5:��

B-CTX 3ALP  �PINP    ��� ��� ��	  K��+ ��  �	�6


.�  ����� ����  K��+ (� ���������  �	�)17(. 

 - 
.�  5:��    �4���9� ����f  �� ���B-CTX 

 ��	  K��+ ��mg 5 ZOL   �:��� K��+ �� �"��f  ��

���) ��  (�������)9(. 

 -  5:���� ��G��� B-CTX )52 -49  �� (���&��

!���a�  ) w��=�
  ����:mg 2  ×2ZOL 3mg 25/0  ×4 3

mg 5/0  ×4 �� �"��f  �� (8  K��+ �� 5:�� ��������  �

 5:��65 -54  ��G�  �� ��&��u-NTP    ��� ��"��f  ��

 5��G*�3  K��+ �� ��&���������  �� �:�4��9� ��� ��

����: � !���a�  ����:ZOL 
��.�  >����F�  K����+ ���� ����

�������  
�.�  l?�N� � � 3����   !��a� ���� ����   ���:

w=�
  ZOL  ����� �	[�)11(  . 

 -  �J���N-TX  �B-CTX  ��	��  K����+ �� 

ZOL 16  � ���&��15   �� � ���*�� 5��G��*� ���&��

 ������#B �:�� K��+3  � �&��18    5:��� ��&��

 ����)13(  . 

  ��:�4������9� �������f B-CTX  �N-TX 64  �  

43  K��+ �� �B ����f  (� �&��������� �����    �	�� ���

)12(. 

 ��:�4��9�PINP     ���#�� 
�6 �� ���"=�	E��� �

 �� �� �� (� ��� ,��ZOL     ��G��  ��� � ��*�� 5:��

37  �45  ������� ���&��   K����+ �� �B u	J��� (� ����

�������  �	�)12(. 

 -   c�� h���G� (� ���ZOL   K��  ��12  �J�� 3

 ��	  K��+ �� ��	
��� ������ ��:�4��9�mg 5  ×2 

ZOL 
.�  �	6 ��    K���+ �� �� � 3��*�� 5:�� ���� 

 ��	 mg 5  ×1 ZOL    5��G�*� ��� H��� 
4�":B ��

) ���� �"O�� ��n �[�  ���( �J� �� � �	��10.( 

K(����   K��  �� �:�4��9� ��� ���+24  ��2   ���#�J 
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    ���� �J�� �� 5:��� K��+ �� �� �� �	� K�� c�X��

  �:�4���9� ��� �J� 5��G*� K��+ S� �� � �:�4��9�

:�	� K�� U��G+  

 -  c�� ,�� ��  K���+ �� ��4���  ���f  ��#�J 

��	  ZOL  8D���37 ����� �&��  �� �B ����f  (� ��

 K��+�������  ���  
D��)12(.  

 -     ��	
���� ������� �4���9� ��� �: B-CTX 3

PINP  �ALP   ��	��  K����+ ��mg 5  ×2 ZOL  ��

  ��	��  K����+ ���� ���"��f mg 5  ×2  ZOL K����+ �

������� 
.�  �	6 �� ����� ���� � ��) �	10.(  

   K��  ���� >������� 
���(��  ���: 12  �24   ���#�J 


.�  5��G*� �� ��� ��9�   K��  �� ����12  ���: �� � 

    K���+ �� L�f* 
��"�( ��:�4��9�mg 5  ×1 ZOL 

) ����+ ��X��10.( 

��: ����f  ��4���  �  ��	
��� ������ ��:�4��9�

 K��+ ���������  
6 ��2  ���  ���e ,��)12(.  

K(����  K�  �� ��	
��� ������ ��:�4��9� ���+36 

 ��4       ��: �� ��� �	�� K��� c��X�� ��#�J 4   3���#�J 

:�	� K�� U��G+ �:�4��9� ��� �J� �� 5:��  

 - ��: �   K���+ �� ��	
��� ������ ��:�4��9�

 ��	 mg 5 ZOL  K��+ �� �"��f  �� ��������   8 ���

B-CTX )59  3(���&��ALP )30  � (���&��PINP 

)58 (�&��  K��+ �� �7"��������   
�.�  5:���  ���

 ����)11(.  

 - �����:    ��	
������ ��������� ��:�4�����9� �  

)B-CTX 3BSAP  �PINP
.�  �	6 �� (  K��+ �� ����

��	  ZOL    K���+ ��� �7"� ��������    K���+ �� ��: ��

�"O�� ���( 
.�� ��#�J  �  (� ����75   �	�6 ���: � ,��

�"O�� ���( � 75 ����� 3��'�� � ,��  �	� ��)15(. 

 - ��:   K���+ �� ��	
��� ������ ��:�4��9� �

�������  
6 ��36     
D��� ����e �7�"� �� 3��#�J  K� 

   ��	�  K���+ �� 38���f  �� .���  ZOL    8���D 5:���

 ����f  �� 
;[	�B-CTX 3PINP  �ALP  �� ��X��


.�  �	6 �� �� ����� ����  K��+ (� ���������  ��) �	�

��: � K���  ��:K�  
.�� ��#�J  
�� (  ��:12 324  �

36) (17.( 

 - 36  �� �� �� K� ZOL  ��:�4��9� �� 5:��

 8 �� ��	
��� ������51   �� 5:��� �&��B-CTX 3

30   �� 5:��� �&��ALP  �56    �� 5:��� ��&��

PINP  �	�)17(. 

 -  ��:�4��9� ���f  ��4��� PINP   ���"=�	E��� �

66  � �&��49   ������ ��&��     K���+ �� �B �����f  (� ���

�������  �� U��G+ ��#�J  c	� ,�� 
6 ��)12(. 

��[ ��     3w�=�
  >���#�J  (� 8�&�� g���� ��.�


    ��X��� ��	��       ������� ��:�4���9� ��� �	��� ����+

K��+ �� ��	
��� ��	  ��: ZOL   K���+ �� �"��f  ��

  
�.�  5:��� �:��     ��� 
����#�J  �� � ����� ����

  K�	��� U��G�+ �� �� �� (� 
��  (� `� 5��G*�   3����

     ���� �����f  ��� ��� ��� K�	� 
ZJ� �� 5��G*� ���

.��� K���� �"O�� ��n �[�  ���( �� �:�4��9�  

3- 8 ��9  

 �� 
����� R��	T7     U��G�+ 8��i u��� �� ��#�J 

:�	� K��  

�q��T g.� �  �� ����3    h���G� (� `�� ,�� (��

��#�J  �� � HORIZON  ^� 8 ��1/16   �� ��&��

 K��+ZOL  �� �7"�1/2    K���+ �� ��&�� �������� 3

 
�?@T ���5/9    K���+ �� ��&��ZOL    ��� �7�"�  

7/1   K���+ �� �&�� ��������    �G�	�=F�B �7�� !��?T 3  

8/7  K��+ �� �&��ZOL    ��� �7�"�6/1   �� ��&��

���+ K���������� ������� 31/7  K����+ �� ���&��ZOL 
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 �� �7"�3/2   K���+ �� �&�� ��������  
=�\F  ��� 3

3/6  K����+ �� ���&��ZOL  ���� �7��"�2  �� ���&��

 K����+���������   �� R��	��T ����� ���� ���� U��G��+  

6/31 K�..� �*���� ���*� �&�� � ZOL  ��#�� (� ���

 3h��G�6/6  � h��G� �� �� (� ��� �&��8/2   ��&��

h��G� �� 	� (� ��� ZOL 
  ~�F��  ��*�)11(.  

 �� R��	T (���3  �: �� ���� h��G� (� �̀ ,�� (��

 ��( ���() ��	  K��+ ��75   �'��� ���( � ,��75   (,���

 K��+ �� �7"��������  ��� K�	� ��'��)15(. 

 ��	  K��+ �� 
7��[ R��	T ��G� ZOL  K��+ �

) S� �:��ZOL  ���� +   (��������2/91   �� � ��&��

 ����) �� �:�� K��+   (��������4/85    U��G�+ ��&��

  �� 
7���[ R��	T ��G�  .��� K��3   `�� ,�� (��

  S�� �:�� K��+ �� h��G� (�6/68    K���+ �� ��&��

 ��	�� ZOL 4/58    3�� �:���� K����+ �� � ���&��  

27     (� ���� R��	�T 3�	�[� ��� �� .��� K�	� �&��  

3    �	��� ���"��f  8����D ����#�J  K����+ ���� ����� (��  

)7/84 36/87  �7/84  (�&��)9(. 

��: �� 
7��[ R��	T ��G�  � K��+   
��� �� ��:

 L7��  
7��[ R��	T 3�	[� ��� �� .�	� ���9  ��#�J 


.�  �	6 �� �� �� ��  K��+ �� ����ZOL    ��� �7�"�

K��+ ������� ����   ) ���� K�	�� ��67-45   �� ��&��

  ���� ���"��f 27  K����+ �� .(���&�� ZOL  ������9��

   
�=2��� ���:��� 8��7D (� 
q��	T 
7��[ R��	T- 

  ����� ����9�� .�	��� ^��� � ���F����� 3H	��;� 3
�?��@T

 ��� }� ���� (� K��F��� ��� ��#�� �� R��	T)11(. 

K�..� U��G+ ������� �&�� �   ��: �� 
7��[ R��	T

 :�	� ���9  K��+ ��7/86   K���+ �� ��&�� ZOL  �4/80 

 .>�����#B K��+ �� �&��3/36    R��	�T �������� �&��

 l�� �� 
7��[3    K���+ �� h���G� (� ���� (�� ZOL  ��

 �� �"��f 4/21 .����� U��G+ >�����#B K��+ �� �&�� 

 �� R��	T ����9��3   �� h���G� (� ��� ,�� (��

��+K�� ZOL ) �������4/12   8��&�F  ��� 3(���&��  

)3/5 ) 
4�*	� � 
4�"N � (�&��3/5  .�	� (�&��

 (� ���3     ���� 
7���[ R��	�T (��� 
=� �	6 �� (��

 �� �� K��+ ��ZOL     �	�� ��"��f  8���D >�����#B �

)9/77  =ZOL  �2/73  .(>�����#B =12   K���+ �����

ZOL  �11  R��	��T ����Q� >�������#B K����+ �������

 ���� ��[ 
7��[)13(.  

 ����#�J  �� ��+���..� ������ (� S��� {���: �� � 

    3�G��=:� �	���?��7�* 3S�* ��	
��� `�(���	E���

���9� � 
�9Q A�;�#�    .��9� ���X�� 
�"=�	k��: ��:

5  �� 
4�"2�5  K��+ �� ��	  �� �� �����ZOL  �

 K��+ �� ��	  ��������� � ��� })12(.  

K��+ c��� ��� �� 
7��[ R��	T (���   ��	�  ��:

) �����������#�J mg 5  ×1 ZOL 3mg 5  ×2 ZOL  �

�������  ) �	�� ����9  (9/93 36/95  �1/92   �� ��&��

K������+  ������:mg 5  ×1ZOL 3mg 5  ×2 ZOL  �

����������� .(      h���G� (� `�� 
7���[ R��	�T ����

 H	;� � 
�?@T ��� 3(�# 3^� 3��� 8 ��  ���F���� �

 �� !�?T ��� .�	�20-8    ��� ��� �� �Z� K��+ZOL 

 ���� �2  K��+ �� �&��������� ) ���*� ~�F��10.( 

4-  ���. ;�+�� 

 ��� ��221 5��� �� �� ������ � �� �   ������ ��[��

   ����#��� h���G� 3������ ���� � ZOL     
�=� �	�6 ���

 L�	�7/78    >������#B ,	�"k� S� � ������� �&��

 L�	� 3��F: ��9  �� �: .�� K��� ��[�� ���*� �&��

     K�	�� ����9  ��� �� K���+ �� �: �� g���� �� �� ��

 L�	� 3���8/11     ����D ��[	� ��	�  ������� �&��

 �*�+)13(.  
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5-  ���=� �. >?��� �"��6 $�@��HRQL  

      �� ��	
���� 
�	�� ��� �� ��	�.T ��� ��#�J  S� ��

  ��� L7��  
+��( ��F�� � ���( 
4"O�� (� ��� �����

  
� ?��HRQL )Health-related quality of life (

      
�6 �� ����� S������#�( l��\  ��e_�� 
���� ��

K��� �#�� �� �       ����( 
+���( ���F�� ��� ���#�J  �

 �� �"O��5 
=� !�?T 8 �� �J�� ��) 3(c���  ��� 3�

��#��* 3(�����.=� 3���� 8��) 
2�G�* ��2=�T  ��:

���(��     3(
D������[ ����9� 3,G�.  ��:���) 
+��( �

  � V	f�� (� W�� 3
4�"2� (� W��) 
F6�T ��2=�T

   ���N���� (>?��J�� 3>�*�" ) �n��* >�D�� 3(����*�

 ������ K�����)46( >�����F� 3�����#�J  ,�� ,����� �� .


.�  �+ ��� ����  ��	�  K�mg 5 ZOL    ��� ��"��f  ��

 K��+������� �J�� �� �J�� � c���  ��� � ��� ��:  �

�J�� �� ��#�J  c�� ,�� �� 3>?�J��   ����� 8�� �

�J�� �� ��#�J  c	� ,�� �� �   c����  ��� � ��� ��:

) ��� K�� U��G+ 
F6�T ��2=�T �18.( 

  � ���A�HRQL .   �#��"  � �(���)* 6#�. 6� ��

��� �  

 - �J�� �� �  �� c���  ��� � ��� 3
=� !�?T

 
�.�  l?�N� 3��#�J  ,�� ,��   K���+ �� ����ZOL 

 K��+ �� �"��f  ��������� .���� �	[� 

 - 
��.�  �*���.   ���*���� K����+ �����*� �� ����

K�..� � ZOL  ��J�� �� �     8���) 
�2�G�* ���2=�T

 ����+ K�:�9  ��#�J  ,�� ,�� �� (�����.=� � ����

 ��J�� �� 3��#�J  c�� ,�� �� � �    
�2�G�* ���2=�T

.�	� ��	+ ��� G�� (���� 8��) 

 -    K���+ �� L7���  5:�� 
2�.�=� >�	& ��

ZOL �J�� �� � ��#��* ���(�� ��: �   8 ��� 
+��(

  (� ��� �� K�:�9  
D�����[ ���9� � ���N ��:���

      �����N ����:��� ������ ,�� ,���� �� ����� B ���b�  

)0155/0  =P�����J�� �������� c�� ,������ �� � ( � 

����#��* �����(�� ����: � ) 
+����(0236/0  =P �� � (

    ) 
D������[ ����9� ����� c	�� ,��0096/0  =P (


.�  .�	� ��� 

 -   �J�� �� 3���#�J  ����� ��� �  ���#��*   ���:

���(�� �    c�� ,��� �� � 
D������[ ���9� � 
+��(

    
�.�  >���F� 3�����*� � V	f�� (� W�� ��  �� ����

 K��+ZOL .�� K�:�9  

  � ������A�HRQL   �(�����)* 6#����. 6� �����.

���� ��B �(��)* CD�����! ��    �(���)* ��� ��

�)�,�E�  

 - K����;  
4����"2� ��  >�����F� S������ 	*�	  ��


.�   K��+ �� ����ZOL �J�� �� �    
 	��T !��?T

.���� �	[� c���  ��� � ��� 8 �� 

 - ���J�� �� �   � (������ ���.=�) 
��2�G�* ����2=�T

�J�� �       � 
4��"2� (� W��� 8 ��� 
F6��T ���2=�T

    
�.�  >���F� �����*� � V	f�� (� W��   K���+ �� ����

ZOL �J�� �� � � 3���� �	[� � ��#��* ���(�� ��: � 

�J�� � 
+��( � .�	7� ��	+ ��� �n��* >�D�� 

 - K�;  ��n 
4�"2� ���� 
.�  >��F� 3��  �� ����

 K��+ZOL �J�� �� �    (����� 8���) 
2�G�* ��2=�T

�J�� ���� �� .���� �	[�   
�.�  >���F� �:   ���� ����

 K��+ZOL  K��+ �������� .����� �	[� 

 -  
4���"2� c����� ������ � 
��2�.�=� ����: >����F


.�   K��+ �� ����ZOL �J�� �� �    
�2�G�* ���2=�T

  ��J�� � (����� �.=� � ���� 8��) �    
 	��T !��?T

�J�� ���� �� � � 3���� �	[� ) �	7� ��	+ ��� �:18.(  

 - ��#�J  ��    ����� S������#�( �e� ����� �� ��
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 ��:(�� � �9� ��� �� K���: ��:(�� ����� ��� ��

 
��� 
��	��� �� K���:    �� 
4��"2� ��� ��9� ��� (�

�"O�� ���( �      K��� ���N���� ��	
���� 
�	�� �� ?�7 

 ���)19(.  

$/F � � 

 3��#�J  c	� ,�� ����� ��6/56  K��+ ���( �&��
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Abstract 
Background: Due to the development of drugs, regarding this matter that customers of health services 
are unable to assess the clinical and financial aspects of medical technologies, evaluating the clinical 
efficacy of drugs is very important. This study aimed to evaluate the clinical efficacy of zoledronic 
acid in the prevention and treatment of postmenopausal osteoporosis.  

Methods: In this systematic review, the Cochrane, PubMed and Google scholar databases were 
searched using the keywords: “bone mineral density, male osteoporosis, zoledronic acid 
postmenopausal women osteoporosis”. Inclusion criteria were all menopausal women at risk of or 
suffering from osteoporosis that used zoledronic acid, at least once, for the prevention or treatment of 
osteoporosis. Desired outcomes included reduced bone fractures, bone resorption and bone turnover 
markers, increased bone density, and significant improvement in health-related quality of life in 
patients with a fracture. The included studies were randomized clinical trials in English language. 

Findings: Using zoledronic acid significantly increased bone marrow density (BMD) at the total hip, 
lumbar spine, femoral neck, hip trochanter, and the distal radius; it reduced the incidence of hip 
fractures, morphometric vertebral fractures, vertebral fractures, any clinical fracture, clinical vertebral 
fractures, and risk of non-vertebral fracture; also, decreased bone turnover markers in the intervention 
group compared with the controls. 

Conclusion: According to safety and clinical effectiveness of zoledronic acid, using this medication in 
the prevention and treatment of osteoporosis in postmenopausal women is recommended. 
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