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High 

4 )23( RCT VS BUD  )320 (
MDI -CIC HFA  
)400 (DPI  

 �/ 0%1�
�%�
  

75 -12  12 �!�"  399  Good 567  
Medium 
vs. Low 

5 )24( RCT VS BUD  )320 (
MDI -CIC HFA  
)800 (DPI  

�%�
  17 -12  12 �!�"  403  Good ��3  
Medium 

6  )25(  RCT VS BUD  )160 (
MDI -CIC  

)400 (DPI 

 2� !�
�%�
 �/  

11 -6  12�!�"  621  Fair 3��  
Low  

7 )26(  RCT VS CIC HFA  )80 (
MDI -CIC HFA  

)176 (VS FP HFA-

MDI )160 (MDI  

 �/ 0%1�
2� !�  

≥ 12  12 �!�"  808  Good 3��  
Low 

8  )27(  RCT VS FP  )320 (MDI -
CIC HFA  

)400 (DPI 

2� !�  75 -12 12 �!�"  474  Good ��3  
Medium  

9  )28(  RCT VS FP BUD  )640 (
MDI -CIC HFA  

)660 (MDI 

 2� !�
�%�
 �/  

75 -12  6 ��  528  Fair ��3  
High  

10  )29(  RCT VS FP HFA  )160 (
MDI -CIC HFA  

)500 (MDI 

 8���9
 ���
#��  

75 -17  12�!�"  111  Good ��  
Low vs.  
medium  

11  )30(  RCT VS CIC HFA  )80 (
MDI -CIC HFA  

)176 (VS FP HFA-

MDI )160 (MDI 

/ 0%1� �
�%�
  

11 -6  12�!�"  744  Good ��3  
Low  

RCT: Randomized controlled trial; CIC: Ciclesonide; BUD: Budesonide; DPI: Dry powder inhaler 
MDI: Metered dose inhaler; HFA: Albuterol sulfate inhalation aerosol; FP: Fluticasone propionate 
BDP: Beclomethasone dipropionate 
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 .�+�2. ���
 /�0�- �1�!"�� � � �!� 3���(���� 

����  #	� � ��!���� 0	�  ���	�� ���  1��2 � ���� �	)��  ().)/  
 0	3�&

4)�	��	��  

1  Canadian 
Agency for 
Drugs and 

Technologies in 
Health 

)17( 

Review Health technology assessments, systematic 
reviews, meta-analyses, randomized 

controlled trials, guidelines 
outcomes: Adrenal suppression, growth 

suppression, acute adrenal crisis, long term 
clinical outcomes(clinical 

meaningfulness),serious adverse events, 
adrenal insufficiency, any adverse event, 

withdrawals due to adverse events 

 :3�;

� $;  

567  

2  Manning ����	�" <  

)18(  

Systematic 
review  

RCT  =�>?�@� �%Crossover  A<��� �BCiclesonide  ��

 �3BeclomethasoneC Budesonide  <Fluticasone 

.�
�3 �5B �D%�E� 

 �����63 :G<57 ��6>��$1! �3 COPD H6I�/ <  �;�5!J� A�"

�<� C0�K A  L� 5!�B �����4 C�!�" �M6?�3 �%��LK��B  �B �%�"

.�M
�3 �D%�E� <59 �<�3  

 :3�;

� $;  

��3  

3  Jonas ����	�" <  

)19(  

Systematic 
review  

For efficacy and effectiveness, randomized 
controlled trials of at least 6 weeks duration 

(n = 40) and good -quality systematic reviews 
• For adverse events/safety, randomized 

controlled trials of at least 6 weeks (N = 40) 
and observational studies of at least 6 months 

duration (N = 100)  

 :3�;

� $;  

��3  

4  Kokot ����	�" < 

)20(  

Systematic 
review  

Inclusion :Randomized clinical trials, with or 
without 

blinding ,Studies published in Polish, 
English, 

French or German, Studies published as full 
texts or conference abstracts 
Exclusion: <12 years of age 
Treatment lasting = 4 weeks 

Inpatient treatment 
Less than 10 patients 

Non-randomized trials  

 2EJ

 N%�!�

 5�!M�

 �


#��.  

��3 

CIC VS 
FP 

RCT: Randomized controlled trial; COPD: Chronic obstructive pulmonary disease; CIC: Ciclesonide 
BUD: Budesonide; FP: Fluticasone propionate 

  
 .�+�3 .��� ��5� � ���� #�	5�6
  

5	��	�� 1��2 6)��   +��2 5	��	�� ����  

�<� �� 3 �J�B�� A ����� 

 L� 5!�B)4 (�!�"  

Agertoft  <Pedersen )31(  

7��� O � �� 3 P��M�����  Derom ����	�" < )32( 

�<� �� 3 �J�B�� ����� A  Quon ����	�" < )33( 

 ,�� (>��+; ��1:1  �1:2  ����� ���)����CIC  ����

BUD )Budesonide�#!�_ �� (  	��� 	Manning 

) (�� �/D; �/
�D ����SA
 �18.(  

��#!�_ �  	��� 	Kokot ����SA
 �   ���[� ��

�������+��Q  	Ciclesonide  ��������Fluticasone  �

Budesonide      ���t � ���� �/�' x����* u���; hQ)
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     0/�D; o1�D ^��E� ���B �� �#!�_ �� ��� (�:�&

       ���� ��� 0(��:�& ��� `��#!�_ ��� �+��Q �� �� u���;

 ���& ����� `����? ,�� (>��+; ��1:1 Ciclesonide0 

�/;�& �� (>+; �� 	��A& 5�,��/Fluticasone   ���6��

��� ) ����&56/0 017/0 (31/0  =RR )20(.  ����A
 ��

,�� (>+; ��# i����   ���� 	���Ciclesonide   ���

Budesonide ��������F� (������'�/; )56/5 005/0 (  

51/0  =RR  ,�� (>���+; �� �1:2   i������� �����;

�����#   (����� �/���D; �/����� 	��� )15/4 043/0 (  

33/1  =RR )20( ���� ���+��Q �� .Beclomethasone 

   ��#F�� ��� .(�� �/D; ����� `�#!�_ �� /��2 ���

  	���� �� ��
 �� �f��� ��� /?�� 0`\�Q 7?� ��

Ciclesonide  �Fluticasone  �� � /����' �>������n

 ��/F4 �#!�_ ,� ./���* ����� 	 Dusser  ����SA
 �

�/�St hQ) ��;   `���B� ,� � ��� R���� �� ��F�

) /' ���:��� �/�St ��13.(  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  
 ���2 .��
 7!��,�,��� *!"�!+!+,�- 8�5�,9 )19(  

 FP VS. CIC odds ratio for oral candidacies .THRUSH 

Study name Statistic for each study 

OR Lower limit Upper limit Z value P value 

Bateman 2008 0.400 0.141 1.138 -1.717 0.086 

Boulet 2007 0.052 0.003 0.898 -2.034 0.042 

Dahl2010 0.404 0.140 1.166 -1.676 0.094 

Lipworth2005 0.087 0.010 0.720 -2.264 0.024 

 Pedersone 2009 1.048 0.065 16.851 0.033 0.974 

 0.325 0.166 0.639 -3.260 0.001 

 

 

 
Result for heterogeneity among studies 

Q- value d.f p. value I.squared 

4.082539064 4 0.394950636 2.021758103 

 

Odds ratio and 95% CI 

0.01          0.1             1             10         100 

Forward CIC      Forward FP 
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 .�+�4�>��? +��� .  @�1 ��!�%
 �� �,��� *!"�!+!+,�- �Ciclesonide  �1Fluticasone  

���	�� 0	�   ���	�����	/FP (�7��)  ���	�����	/CIC (�7��) 

Dahl ����	�" < )7( 00/5  10/2  

Dusser ����	�" < )13( 80/7  10/3  

Boulet ) ����	�" <28( 70/4  78/0  

Bateman ����	�" < )29(  80/4  00/2  

Pedersen ����	�" < )34(  40/0  39/0  

Lipworth ����	�" < )35(  00/24  40/2  

  O ���  78/7  80/1  

CIC: Ciclesonide; FP: Fluticasone propionate 
  

2-1 -�� ��A
 B�HPA   

)Hypothalamic-Pituitary-Adrenal(  

���:���      ��S�$��& 	\��� 	��
,�� � `/� �;\�B 	

� �
/�a�����     ��f��� ���6�� z���� /�;��$   �>;��F 	

 ����' ����;��� -�&���� 7��w ��A���+��)36( ����� .

 ��6��; �� �f���      ��c� �� ����$���& =_�� ���>A& 	

R�\�$�r�
 ��n -�&��- ��)�r�
- ��;���   ���6��

� �,�/;� ^��B ,� �& ��'   U��� ����$��& =_� 	��*

 (�� ������' 7��E ����� �)37(.  

�#!�_ ��    ���� ��%��� h���$ �& �[� 	��� 	

) ���;�& �� 	d�!��S$ �Canadian agency for drugs 

and technologies in health �� CADTH ( �������  	

��!�� 	�
��f � 	��%& y�) �/C -�&��  ,� ��'�; �

x�� ���� /�a������� ���S�$��& i���j  ����� ������'

��\/��*   /�' U�6;� ��A�� `�#!�_ � �
)17(  u����; 0

 ���#!�_ ��� ����D;     �����* ���� �� /����2 ����� ���& 	�

Beclomeyhasone  �Budesonide  ������& ����+��Q

    =_�� 3
��& ��#!�_ �� .(�� �/D; �/
�D 0/'��

 	���� �� ������� �� ����$������&Ciclesonide  ������

Fluticasone  ����& �+��Q     ��#!�_ �� ��& /�;�  {��F

���F� �#!�_ 	�
 � �f�O 	 /'�� )32-31(.  

����#!�_  ��$�A����+�� ������ ����<�� 	Dyer  �

� ����SA
   (��� ���& ����� �� �#!�_ �� �& /'��

)38    �/��St h�Q) 0`��#!�_ ���� ,� �S� �� .(  �� 	

 ���# i���� |�
 � ��� �/' �D��  ��  3
��& �� 	�

 ����$��& =_�Ciclesonide      ����2 ���, ��� (>�+;

 �� 0/D; �/
�DFluticasone   ���# 3
��&  �� 	���

 ���� �� ��� �#!�_ ��� �� .��� ��D; }�j� ��� ��

�#!�_ ./;/D; �+��Q �
 �� ��Q�+ ��B ��  �� U�� 	

������+��Q   �������� 	µg/day 800 Ciclesonide  �  

µg/day 1000 Fluticasone  ���# ��B ��   ���� 	���

 �� 3
�&Fluticasone   ,� ���D��Ciclesonide   �����

) (��0/2-1/1 :CI 95 .(/?��  

���#!�_ ��  	����� 	Manning  ����; ������SA
 �

����+��Q 	������ ����#!�_ �����  	Ciclesonide  �����

Budesonide ,�� (>+; �� 1:1   =_�� `����@$ 	���

�� �& ��� �/' x���* ����� ����$��& �/
�D �)��

) ����� �/��D;18  ���� ���+��Q �� �A�Q���+ /
����' .(

Beclomethasone .(�� �/D; �/��  

3-1 +�� ��� ��CD�  

���+��Q ��  	Ciclesonide  ����Beclomethasone  �

Fluticasone ���#!�_ |���
  ������� �� /����2 ����� 	�
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�� Ciclesonide � ���	
�� ����� 
� ��� ���
� ���
  ���� ����%���&#� ' 

.(�� ���S;  

�+��Q ��  	Ciclesonide   ���Budesonide   �� �$

���#!�_ ����   �����* �� /��E 3�����)� ���& ��� ����D;

Ciclesonide  ,� ��D��Budesonide  i���� � (��

 �����* ����   ���� ������ ���
481/0 ��;����  ��� ���  /��'��

)0025/0  =P) (25.(  

2- �EF1�C�  

1-2 �G(H I��- �       J�KL
 �K1 "�K�, �K- �(K�9

������- ���� +�M����� 

�%AO    3
��& � ���� ���� �/' �$/� ��#� �A�� 	

%A� �&���� 	�
/�a����� i�j /�,��; �& ��� ��S

�  /'��)28( .4 RCT �#!�_ ��   	��� 	Jonase  �

 /' ��!�;��� ���� ����SA
)19(  � u���;�� ��D; ��!�;�

  ����� /����2 ����� �� �$����:$ ���& ���Ciclesonide  �

Fluticasone ���/; ��F� )87/1 050/0 (96/0  =R( .

 7S' ��3  ��� u���;.(�� �/� ��!�;���  

�#!�_ ��  	Manning   �����SA
 � ��+��Q �� 	 

 ���Budesonide  	���� ��Ciclesonide   �$���:$ ��;

  ��
���� ��� ���  �/
��D  �/�D; ) ����56/73 012/0 (

02/3  =RR )18.(  

 ��2 ���#!�_  	RCT   ����# i������   ����� 	���

Ciclesonide  ���������Budesonide  �Fluticasone  ��

%AO�    �/�D; x����* (�� "��#$ ���#$ ��/�) �A�� 	

) �����29 024���#!�_ .(   �����* �� �� /����2 ����� ���& 	�

Beclomethasone .(�� �/D; �/�� 0/'�� ���& �+��Q  

2-2 �!� /�5�	N  

 #����O�1FEV �!�P )�
" "�  

�#!�B 	��� 	 Manning     ��!��;��� ��� �����SA
 �4 

������ ����)���� ����& ��� �����D; ����#!�_  	���� ��

Ciclesonide  �Budesonide   `������@$ ��<;���� ��

1FEV   ,�� (>�+; �� ���2 ��, ,�1:1    ���/�; ���F�

)11/0 006/0- (03/0  =R  ��!��;��� u���; ���~A
 .5 

 ,�� (>+; �� �#!�_1:2    ��/�; ���D; �� ��)���� ��; 

)00/0 005/0- (02/0-  =R .  

  

  

  

  

  

  

  

  

  

  

  

  
 ���3H 8�5�,9��
 .�G( ) �(�9 �19( 

 
Ciclesonide v Fluticasone. Exacerbation 

Study name Statistic for each study 

OR Lower limit Upper limit Z value P value 

Bateman 2008 0.934 0.309 2.818 -0.122 0.903 

Boulet 2007 0.610 0.144 2.584 -0.670 0.503 

Magnussen2007a 1.870 0.16920 0.742 0.510 0.610 

Magnussen2007b 1.918 0.1732 1.283 0.531 0.596 

Dahl2010 1.000 0.286 3.500 0.000 1.000 

 0.969 0.500 1.878 -0.094 0.925 

 

  

Result for heterogeneity among studies 
Q-value d.f  P-value I.squared 
0.99658 4 0.910314 0 

Result for heterogeneity among studies 
Q-value d.f P-value I.squared 
0.99658 4 0.910314 0 

 

Odds ratio and 95% CI 

0.01        0.1             1              10             100 

Forward CIC      Forward FP 
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        �����* ���� �� /����2 ����� ���#!�_ ���� ��� �$

Beclomethasone      ��#!�_ ���� .(��� ����& �+��Q

 h��$Adachi  ,�� (>+; �� � /' U�6;� ����SA
 �

1:1  �1:2  ����# i������   ���� �� ����� ����� 	���

 ��� �/D; �/
�D)22(.  

�+��Q ��  ��� 	Ciclesonide  ��Fluticasone  ��

(>��+;  ,��1:1���6��; 0  	5   ���& ��� ����D; ���#!�_

 (�'�/; ��F� ���� �� ��� ��� /��2 ��� �� �)���� 

)01/0 004/0- (02/0-  =R ��#!�_ �� .   �� ��<�� 	

  4���>$�� ����; ���#!�_ �� ���& /��' �/���� ���#!�_ �����

��# �A; x���* �� 	��� ��& )027/0 ± 053/0.( 

  ��#!�_ ��� ��4  ��#!�_  	RCT   (>�+; �� ,��

1:2 �+��Q ��   ���� 	Ciclesonide   ���Fluticasone 

   U��; ��A& ��� �& /' �/��   ����)�Review manager 

./���* ��!�;��� ��!�;��� u���;  7S' ��4  � (�� �/�

� ��D; ��# i���� �& /
�   ���� �� ���� ��� 	���

 `������@$ ��1FEV     ���!���� ���[; ,� �����2 ����, ,�  

.���/; ��F�  

���O� #�Morning PEF �!�P )�
" "� 

 ��!�;��� u���;4 RCT �#!�_ ��  	��� 	Manning 

������+��Q �� ���������SA
 �  	Ciclesonide  �������

Budesonide  ,�� (>+; ��1:1  ��<;�� �& ��� ��D;

 `������@$PEF  �� �����2 ����, ,� =>��?Ciclesonide 

 ,� ��D��Budesonide �    ��[; ,� ��/�Q ��� �� 0/'��

���A; (�A
� 	���� ���! ) /'��61/10 012/0 (L/min 

37/5 )18.( 1 ���#!�_  	RCT   �� /����2 ����� ���<��

�,�/;�   ���� �$��:$ �& ��� ��D; �� u���; � ��A; 	��*

���/; ��F� ���� �� ��� )23/0-  =CI ()23(. 

 ,�� (>+; ��1:2 ��# `��:$   ��� u���; �� 	���

 ��!�;�4    �/�D; �/
��D �#!�_ ) (���19/5 005/5- (

07/0  =R. ���#!�_  	RCT  (>��+; ����� �� 	/���/F

 ,������#!�_ 	�
�6����+F ��  �/
����D ����f�O 	  

/D;.(�� �  

�+��Q ��   ���� 	Ciclesonide   ���Fluticasone 0

  `������@$ ��<;����Morning PEF  ��4 ���#!�_  	

   7S��' �� .(���� �/��' x�����*5   ��!���;��� u�����;

Manning  �����D; �������SA
 � � (����� �/���' ����

   ,�� (>�+; �� ���� �� ���� ��� �)����1:1   ���F�

) ���/��;53/5 071/4- (41/0  =R  � � ,�� (>��+; ��

1:2  ��2 ���#!�_  	����� 	Manning  ������SA
 �

)18 � (Kokot ����SA
 �  ��#!�_    �/�D; x����* 	�

 (��)20 018(.  

  

Study or Subgroup

DAHL2010
KNOX2007
MAGNUSSEN2007
Pedersen 2009

Total (95% CI)

Heterogeneity: Chi² = 0.45, df = 3 (P = 0.93); I² = 0%
Test for overall effect: Z = 1.99 (P = 0.05)

Mean

0.46
3.132
0.412
0.224

SD

0.464
0.289
0.483
0.331

Total

240
58

278
249

825

Mean

0.5
3.15

0.437
0.276

SD

0.463
0.283
0.482
0.332

Total

239
53

259
250

801

Weight

21.4%
13.0%
22.1%
43.5%

100.0%

IV, Fixed, 95% CI

-0.04 [-0.12, 0.04]
-0.02 [-0.12, 0.09]
-0.03 [-0.11, 0.06]
-0.05 [-0.11, 0.01]

-0.04 [-0.08, -0.00]

CIC FP Mean Difference Mean Difference
IV, Fixed, 95% CI

-1 -0.5 0 0.5 1
Favours [experimental] Favours [control]  
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Budesonide, and Beclomethasone in Treatment of Persistent Asthma: A 
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Seyed Ahmad Tabatabaei MD5 

 
Abstract 
Background: Ciclesonide is a lung-activated inhaled corticosteroid that provides effective control of 
persistent asthma. This study aimed to evaluate the safety and effectiveness of this drug compared to 
commonly used drugs including fluticasone, budesonide or beclomethasone.  

Methods: The major medical electronic databases including Scopus, Web of Science, CINHAL, 
Cochrane Library and PubMed were searched in November 2012. 

Findings: 567 articles were found. After exclusion of duplicates and irrelevant articles, 11 randomized 
controlled trials (RCTs) and 5 systematic reviews were included. No significant difference was found 
between ciclesonide (CIC) with fluticasone propionate (FP), budesonide (BUD) and beclomethasone 
dipropionate (BDP) in lung function [forced expiratory volume in 1 second (FEV1) and am and pm 
peak expiratory flow (PEF)], asthma symptoms score, using rescue medicine and asthma exacerbation 
requiring use of systemic steroids. In addition, no significant difference was found in adverse events 
such as pharyngitis, rhinitis, upper respiratory infection, and withdrawal from the study due to adverse 
events or lack of efficacy. The quality of life score favored ciclesonide versus fluticasone. Candidiasis 
was less frequent with ciclesonide versus fluticasone. Change in the morning PEF between ciclesonide 
and beclomethasone dipropionate/budesonide was not clinically significant. 

Conclusion: Ciclesonide and budesonide and beclomethasone gave similar results in safety and 
effectiveness. Ciclesonide improved the quality of life and reduced the oral candidacies compared to 
fluticasone. There was limited evidence when comparing ciclesonide with beclometasone. 
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