
����"� 
����!����
����
DINAMO-study

�Noninferiority trial���������	���


�������������
�	�� ���� ��� ����
2022.6.13



Step 1 ����


Step 2 �����

Step 3 ��������

Step 4 ������

Step 5 Step 1-4�������

EBM 5 steps

	����
=�����������

�����
=�����
(	���
)�
�����������



��
• ;�SW�=	53@91�
• 3:3"'
�4�(K)�F-T+P�/A�M?03�5O�
• 36.7 ℃�144/85 mmHg�RR 18 ,/%�HR 67 ,/%�SpO2 97%�RA�
• HN�WBC 4600 /μL�CRP 2.98 mg/dL
• T+�6\�U�F-T+�JP���Tapping pain��
• CT�#$8Y[CGL�XZDQ.#I���Free air�]^B2���
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• �diverticulitis antibiotics��+� �
9F��>A�45�0:2#@�>A�15����

• 9F��>A	5�
1. %6E$�&��DJB1K vs DJB(G

→
"'�=6;�8-?��
2. %6E$�DJB1K vs ./E$�DJB(G

→30"�I<3C����8-?��
3. �47���!���>A�
4. *)�,�H�>A

ClinicalTrials.gov
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Noninferiority trial����
• ����+"��
���	�!.'3#�
92�'3�reference treatment)�/;���
���
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• MERINO03
– CTRX9(�E.coli�K.pneumonia�$	
PIPC/TAZ�MEPM�18	6:(������
+%	���	�/-�

– PIPC/TAZ�MEPM��*.4,�:���	�����
�!��� 9(<�")����
�!��� �75
�����'2������
6:(03�#�����;&�

JAMA. 2018;320(10):984-994.



Noninferiority trial�	�
• #0��$�randomized controlled trial�RCT��
�Superiority��	�%1�)&"���,/�	��
– -�A�B���)��
��

• �Equivalence���
3'���75�� *%16�80%16��4�.(�	��
�!2�

• �Noninferiority���
3'���75�� *%16�80%16���
�	���
�!2�
– ”A noninferiority trial seeks to determine whether a new treatment is not worse than a 

reference treatment by more than an acceptable amount.”

– -�A�B�+9��:��
�

JAMA. 2012;308(24):2594-604.



“Margin”
• �!�%)�(���"$�
Margin ”Δ”� ���
'*�
����

• �Margin�
��������	��
+&���
�'#����

JAMA. 2012;308(24):2594-604.



Margin�����

M1
M2



Margin�����
• ”Fixed-margin methods”	T0+�'-4
�FDA�O[�$��#�
• XN;P vs ),(*�RCT�DM�>�$�<B�

absolute risk difference���relative risk ratio��
���
• M1�IBO0J�3FJ	8SC/&A�

• M2�M1�15�50
– ��M2�������������	��
– 15�50�J�”fraction of M1”�:%$�GL1@�!��K��
– H� =\V25�Outcome��$ IB�6��W9��#���50��
!���UZQ25�Outcome�),(*�EY��IB�.���?�"$#
���15��+�'-70�R���#�

United States Food and Drug Administration: Guidance for Industry Non- Inferiority Clinical Trials 2016. 



Fraction of M1���
Fraction of M1
1����
• �!%�Preserved effects�

�$"+�)#���� (��,*"+)#�50�&�����'��
→�!%�50�����
• ����Fraction of M1���1�0.5
0.5	�50�

�$"+�)#���� (��,*"+)#�90��&�������
→�!%�90%����
• ����Fraction of M1��1�0.9
0.1	�10�

Br J Clin Pharmacol. 2017 Aug; 83(8): 1636–1642.



�� Absolute risk difference	�����
�	�����������

• AM6��UN<PB vs ),(*�DJ�$@/��UN<PB�GTE�),(*�FV��
-28��95%CI -38, -20	����

• M1�K?O1L�3IL	
20%
• 2C<PA�K?�;BW�����"UN<P�70��4�������→Fraction of M1�30�
• M2
M1 x (1-49E	
20� x (1-0.7)
6% ←��
�
• 2C<PA�UN<PB�GTE�absolute risk difference�6%!��$QW8��&
• 2C<PA�UN<PB�GTE#%"6.�6�0��"H��2C<PA�R=5�B���7�
����+�'-�S>��&�����$��$ UN<PB#%"W$���:&�

0-14%-20%

A�B�����

A�B�������	������

M2(6%)
M1

Trials. 2011;12:106.
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���Placebo�
����
�����

-38%

“���A�
���Placebo�
����”
�����

“���A�
���Placebo�
����”
�����



��	50�������

0-10%-20%

A�B�����
A�B�������	������

M2(10%)
M1

• M1�>7A)?�+=?	
20%
• *94BA�>7�38H������G@4B�50��,�������→Fraction of M1�50�
• M2
 M1 x (1-,1:	
 20� x (1-0.5)
10% ←��
�
• *94BA�G@4BB�;F:�absolute risk difference�10%���!CH0��#
• *94BA�G@4BB�;F: "�.'�10�(���<��*94BA�D5-�8���/�
����%�$&�E6��#�����!��!�G@4BB "�H!���2#�

“���A�
���Placebo�
����”
�����

“���A�
���Placebo�
����”
�����

���B�
���Placebo�
����
�����



��	90�������
• M1�>7A)?�+=?	
20%
• *94BA�>7�38H������G@4B�90��,�������→Fraction of M1�10�
• M2
 M1 x (1-,1:	
 20� x (1-0.9)
2% ←��
�
• *94BA�G@4BB�;F:�absolute risk difference�2%���!CH0��#
• *94BA�G@4BB�;F: "�.'�2�(���<��*94BA�D5-�8���/�
����%�$&�E6��#�����!��!�G@4BB "�H!���2#�

0-18%-20%

A�B�����
A�B�������	������

M2(2%)

M1

“���A�
���Placebo�
����”
�����

“���A�
���Placebo�
����”
�����

���B�
���Placebo�
����
�����



• -1�&2,:A�<9,:B�Absolute risk difference�A�B�
�).�#"��'.����)�/�#"�

2%0%

A�B�����

A�B��������������

M2(2%)
�
�A�	�����
�B�	��

�����

�
�A�	�����
�B�	��
�����

���noninferiority
������	

• 85�A�4;3�B�4;3�!*%2	7"��������
A�B�= ���+��

• 65�A�4;3�B�4;3�!*%2	$7�������
"���
A�B�= ���0(�������



��Relative risk ratio����
�������	
����������	������
• 7A6��FB4DB vs $'"&�:>�6)��FB4DB�$'"&�<G��
!%(#*+;� relative risk ratio�0.361�95%CI 0.248, 0.527�����

• M1�?5C-@�/=@�	 1/0.527=1.898�i.e. $'"&!%(#*+;/FB4D!%(#*+;�
• .94DA�?5�38H������FB4D�50
�0�������→Fraction of M1�50

• M2	 M1(1-02;�	 1.898(1-0.5)	1.378 ←����
• .94DA�FB4DB�,� !%(#*+;�relative risk ratio�1.378����EH1�� �

1 1.378 1.898

A�B����
A�B�������
���	�

M2

M1

���� United States Food and Drug Administration: Guidance for Industry Non-Inferiority Clinical Trials 2016. 



��	90�������
• M1�0+3#1�%/1�� 1/0.527=1.898
• $-*4A�0+�),7�����62*4�90��&��
��	�→Fraction of M1�10�
• M2� M1(1-&(.�� 1.898(1-0.9)�1.066 ←��
�
• $-*4A�62*4B�"������ !.�relative risk ratio�1.066����57'���

1 1.066 1.898

A�B����
A�B�������
���	�

M2

M1

����



Absolute risk difference vs relative risk ratio
�� vs��

• 8;+25� ��#�'�����%&�7�)��1*
���
• $.���absolute risk difference�!"
�� ��#,&��9����

relative risk ratio����%:�0.75���M1��9����
(-3������60�4(��	��/���
relative risk ratio	�M1�M2� ��#��'�����

United States Food and Drug Administration: Guidance for Industry Non-Inferiority Clinical Trials 2016. 

Study number Control rate Placebo rate Absolute risk difference Relative risk ratio

Study 1 15% 20% 5% 0.75

Study 2 30% 40% 10% 0.75

Study 3 45% 60% 15% 0.75

Study 4 60% 80% 20% 0.75



Margin������

M2�M1����	
�

M2�M1 x�1��	
�
Absolute risk difference

Relative risk ratio

CMAJ. 2013; 185(3): 222–227.

United States Food and Drug Administration: Guidance for Industry Non-Inferiority Clinical Trials 2016. 
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1. $�#%�&	�����3-<6/�4!��
–$�#%�&	� �3-<6/�5���0��
–$�#%�+�� �3-<6/�1���

2. $�#%�&	�
��
–8>.���)(�',�� �:2�	�=;����

3. $�#%�+��
��
– 8>.�9*� �)(�',�8>.���������
����"?7��� ������

JAMA. 2012;308(24):2594-604.



Noninferiority trial���
• ��������1990!	�2000!�"�

332#�noninferiority trial�equivalence trial����
��	20�	&%���� �$���
�������

JAMA. 2012;308(24):2594-604.



Noninferiority trial������
• Noninferiority trial��$='�Superiority trial�41>*�-���
:,�;-�41��
���
��>*	���

• CONSORT8)�#/'�&���<?69.3�(��7%05�
������ �"�!�2+��



�=!�RCT(Superiority trial)�<$!C6

1. /+�PICO�2��
2. ����,�-	
������
3. Blinding�B%"�
������
4. Baseline� :��
5. ����>��08�Outcome�);
������

– ITT'A��
– &*�35�9����?1�����

6. @4#�.���
7. &*�7(



Noninferiority trial�Y3+bQ
1. ^O2P�����=-����	�
2. Noninferiority trial�&���V��FL	�
3. B<�PICO�H	�

– P�^O2P�PICO�C��K;�8��AN�DG�P�S_����	�
– C�,9���K;�8��AN�DG�)W����@(S_��,9	�
– O�,9�C�K;�8��AN�DG�)W����@(S_��,9	�

4. $%!#>�?�����	�
5. Blinding�a4.�����	�
6. Baseline�)W	�
7. ����Z'�CT
Outcome�:X����	�

– ITT6]	�PP6]	�5;�IM�U�����[E���	�
8. "� %0*�`/	�
9. \J1�@(	�
10. 5;�R7 JAMA. 2012;308(24):2594-604.
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Noninferiority trial���
�������
Introduction�3R��
• %4��LPU/[IY�&��NZK� ���
(EH)�"MS�5$;�#B;�
NZK1>T�<W��7-F�����	�������

• .0��NZK'QT�%4��NZK1>T�<W��
,+/�G6�7-F�������������

• NZK� ����.0A*�=���
DJ8�O����	�
�����"MS;�@����
V�NZK1>T�<W��29X������
��:C�!�-?����

→Noninferiority trial���
�����	���



Noninferiority trial�Y3+bQ
1. ^O2P�����=-����	�
2. Noninferiority trial�&���V��FL	�
3. B<�PICO�H	�

– P�^O2P�PICO�C��K;�8��AN�DG�P�S_����	�
– C�,9���K;�8��AN�DG�)W����@(S_��,9	�
– O�,9�C�K;�8��AN�DG�)W����@(S_��,9	�

4. $%!#>�?�����	�
5. Blinding�a4.�����	�
6. Baseline�)W	�
7. ����Z'�CT
Outcome�:X����	�

– ITT6]	�PP6]	�5;�IM�U�����[E���	�
8. "� %0*�`/	�
9. \J1�@(	�
10. 5;�R7



.-�PICO0��
P 182(�802( �6:?%B5@�$'8�
I ��� ��!600mg 1"3( 7"&

or ��������! 1000mg 1"3( 7"&
C ������!�����!8 875/125mg 1"3( 7"&
�#,	$1�NSAIDs���%63)

O Primary��+/
Secondary�90$'-;/�C<��������3/��7>

*
Exclusion
�modified Neff grade ≧�
�=A"!�
�SIRS
�VAS(C<)≧ 5

457+:29�'/�modified Neff score grade 0

).&RCT�����������1�15�0%*,�#,4+�
������
	�



Modified Neff score
• Stage 0����	�
���
��������������
• Stage 1�#"%���/&.
– 1a�#"�pneumoperitoneum����
– 1b:��4cm�02

• Stage 2�)+�/&.��4cm�02�
• Stage 3�)+�/&.�/&��'�	��-1�02$��
• Stage 4�� �(*��
!,�pneumoperitoneum �-�

Rev Esp Enferm Dig. 2017;109(5):328-334.



Inclusion criteria
• LJ3#)C.��\y+tm��
• LJ2c-C.�f{]oxm��
• C0�E$�(et���

– ~�Y�~�Y=(et�u�/M7/�t�
– LJ3#)C.�G�i���kS<>@qm
– Child Pugh BC%�a6h=|=w�i
– U:�85
– r�85'�AIDS�[=���&:��"� 
Q4�r�j;]Q4�Xg��_,�FW=r
�85�

• r�?V'�
��
• HI9O?V�
��
• bP�D^��!��
��
• kS<>�bP�tTlA������

– Visual analogue scale �5

• K���1s3���dN���
– 2n≧38 1,�36 1
– ZpRB	12000 /μL��4000 /μL
– }zB	90 //*�`v/B	20 //*
– CRP	15 mg/dL
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1. ^O2P�����=-����	�
2. Noninferiority trial�&���V��FL	�
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– P�^O2P�PICO�C��K;�8��AN�DG�P�S_����	�
– C�,9���K;�8��AN�DG�)W����@(S_��,9	�
– O�,9�C�K;�8��AN�DG�)W����@(S_��,9	�

4. $%!#>�?�����	�
5. Blinding�a4.�����	�
6. Baseline�)W	�
7. ����Z'�CT
Outcome�:X����	�

– ITT6]	�PP6]	�5;�IM�U�����[E���	�
8. "� %0*�`/	�
9. \J1�@(	�
10. 5;�R7



PICO�#��9!	�
• P�61$2�PICO�C��/(�&��*0�,.�P�37����	�

– FD2�BJ�@Q����
– %�#):1�=6��FD�E?���SIRS����S5��X7���L8�����	
43�MV9GI��SIRS�S5���inclusion������
→��� ��48",.����+�Patient��-
%
�����

• C��'��/(�&��*0�,.��5����)�37���'	�
– FD2�BJ�@Q����
– %�#):1�=6��FD�E?���MOT9ZKW�-����& ""()�!'$')U
�;Y�>R.�C6����/��& ""()�!'$')U2P�10*0N<���
→)�37�����

• O��'�C�/(�&��*0�,.��5����)�37���'	�
– FD2�BJ�@Q����
– %�#):1�=6��FD�E?���+
,AH�Primary outcome������
→�5����
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2. Noninferiority trial�&���V��FL	�
3. B<�PICO�H	�

– P�^O2P�PICO�C��K;�8��AN�DG�P�S_����	�
– C�,9���K;�8��AN�DG�)W����@(S_��,9	�
– O�,9�C�K;�8��AN�DG�)W����@(S_��,9	�

4. $%!#>�?�����	�
5. Blinding�a4.�����	�
6. Baseline�)W	�
7. ����Z'�CT
Outcome�:X����	�

– ITT6]	�PP6]	�5;�IM�U�����[E���	�
8. "� %0*�`/	�
9. \J1�@(	�
10. 5;�R7



����
����	����
�+&�,�)-'�#,�1�1����� �!	�������

Blinding�������	����
%(�*���Blinding
������
Open-label"$����



Noninferiority trial�Y3+bQ
1. ^O2P�����=-����	�
2. Noninferiority trial�&���V��FL	�
3. B<�PICO�H	�

– P�^O2P�PICO�C��K;�8��AN�DG�P�S_����	�
– C�,9���K;�8��AN�DG�)W����@(S_��,9	�
– O�,9�C�K;�8��AN�DG�)W����@(S_��,9	�

4. $%!#>�?�����	�
5. Blinding�a4.�����	�
6. Baseline�)W	�
7. ����Z'�CT
Outcome�:X����	�

– ITT6]	�PP6]	�5;�IM�U�����[E���	�
8. "� %0*�`/	�
9. \J1�@(	�
10. 5;�R7



Baseline�����

• CRP���������
"�	�
– �*�&# 57! vs 59!���
– �+�'.���20��WBC�
– ,�$�

• CRP��/�"���
– )1%� - vs ()1%� -�4.4 mg/dL vs 5.1mg/dL



Noninferiority trial�Y3+bQ
1. ^O2P�����=-����	�
2. Noninferiority trial�&���V��FL	�
3. B<�PICO�H	�

– P�^O2P�PICO�C��K;�8��AN�DG�P�S_����	�
– C�,9���K;�8��AN�DG�)W����@(S_��,9	�
– O�,9�C�K;�8��AN�DG�)W����@(S_��,9	�

4. $%!#>�?�����	�
5. Blinding�a4.�����	�
6. Baseline�)W	�
7. ����Z'�CT
Outcome�:X����	�

– ITT6]	�PP6]	�5;�IM�U�����[E���	�
8. "� %0*�`/	�
9. \J1�@(	�
10. 5;�R7



• ITT�$�����
Per protocol�$�����

• Noninferiority trial��ITT�$�
����������#����	
!
��� %�
"���
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