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Summary. Prophylaxis of contacts of infectious cases such as household members and treatment of infectious
cases are methods to prevent spread of infectious diseases. We develop a method based on maximum likelihood
to estimate the efficacy of such interventions and the transmission probabilities. We consider both the design
with prospective follow-up of close contact groups and the design with ascertainment of close contact groups by
an index case as well as randomization by groups and by individuals. We compare the designs using simulations.
We estimate the efficacy of the influenza antiviral agent oseltamivir in reducing susceptibility and infectiousness
in two case-ascertained household trials.
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Table 1. Two randomized multi-center trials conducted in North America and Europe in winter
seasons for evaluating the efficacy of oseltamivir, an influenza antiviral agent.����� ���	� ����� ���	���
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Fig. 1. Time sequence of the earliest and latest potential infection days and the illness onset day for an index case
as determined by the minimum and maximum duration of the latent period. Members other than the index case in
the household must have escaped infection up to day

��� M . If infected after day
��� M , a non-index case shows no illness
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���� M with a positive probability. This probability is 1 if the infection happens after day
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Table 2. Empirical cumulative distributions of the latent period and the infectious period
for influenza (Elveback et al., 1976).�o� .R
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3. Simulation study
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Table 3. Comparison of MLEs by randomization schemes and household follow-up schemes.
Results are based on 1000 simulations.=/�(����+ 
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4. Data analysis

I�U.#N�2Z[)S���4���"��=�)
9�)�=�#$���4�"+S�������?���KI]�
d.��#Lon9l�
����������)���U/#-;$�
��#$!�)"�41E)
9�;$��=A#$ij��=�;$#$���4�"���.#&>L9:)�����)�Z�i�,/Q�Z?����UMU/)",/=�#$U.)���>7i
��#$�"#B�.���
�/>7)�+����&������)"��a}sO�.��1-+�)7>7#$�@=vkAo&|])��vk5r�|}�
�/>��.)"��+�)�>.#$�Jk���|�;B�
��dh#v�
Q.Q/����#B>�=����/;$#?�.#$����U/#$���4���@�
�/U/�">`9l�
+�������#B=
���eZ?U.�@;�U �
���?+S#B+-dh#$��=S��#&;�#$���"#&>^�4��#&����+�#B����=L>7,.�4���/!\�4U.#M=��"+S#TQh#$�4��)7>Yae68� ��U.#��/��=2���4���@�
�NkH�4���@�
�?6<X��V#$��������#$�K��w
x�y�z@k5r
{�{.o�|A|<XJ���(>7#�W_;$�"=�#B=nZ[#$�4#��.)
�N�4��#&���4#B>VZ?�0�4U_#$����U.#B�f)�=�#$���4�"+S�������N)��NQ.�@�";�#Bd()Td.,.�-#$����!���d/��#�#�W7Qh)�=�#B>VU.)�,/=A#BU.)"�@>
+�#$+`d(#B�4=nkl�"!"#&>Mo&r � 1"#B�"�4=�|}Z[#$�4#v!�����#$�E)�=A#B�0���
+���������9:)���Q.��)�Q.U�1����
W��@=�)��*Q/����;�#$dh)-Z?����U/������q-U.)",.��=*)
9 �4U.#O)��/=�#���)
9
�������.#B=4=R=A1�+�Q7��)�+L=v���K�4U.#`���/>7#$WK;$�"=�#"aO68�K�4U.#S=�#B;$)"�/>��4���@�
��kH�4���@�
�]6A6<XY�O��1�>.#$�e�$wvx�y�z@k�r
{�{
��|�|<XY�
���]���/>.#�W\;$��=A#&=�Z[#$�4#
���4#B�
��#&>-Z?����UL)�=A#B�0���
+�����������9H��#B���"=4;�#B�A���
���.+�#$���BaYr�W7Qh)�=�#B>`U.)",/=�#$U/)"�@>-+�#$+`d(#B�4=vkl�
!�#B>Co � 1"#B�"�4=�|�Z*#B��#����
�/>7)�+����B#B>
��)O!"�4)",.Q(= Z?����U-)���Z?����U.)�,7�})�=�#$���4�
+���������9:)"��Q/��)�Q.U�1��@��W7�@=��"�/>YX����-��U.#[;$��=A#*)
9.�������.#B=4=BX&Z[#$�4#��4��#&���4#B>NZ?����Uf)�=A#B�0���
+��������&a
I�U.#L��|~rj}_;B�
��d(#L#&=2�4��+L���4#B>V=A)���#B��1T9:�4)"+ �4���@�
��6<XYd/,7�N+S)�=2�N)"9���U/#S���79:)���+L���4��)����"d()�,7�n��U.#L��|~r � ;$)"+�#B=O9:�4)"+
Qh)�)������.!�>.�����f9:�4)"+ �4U.#R�2Z*)`���4�@�
�@=$a}�V#R,(=A#&>E)"�/��1L�@�
dh)"�����4)"�41�i8;�)��7�/�4+�#B>��������.#B=4=[����)",/���"�/�
��17=A�@=BaJ�V#N>7�����@>7#B>3��U/#
Qh)"Q.,.�@���4��)��C������)��2Z[)L�
!"#R!"�4)",/Q/=$��;�U.���@>7��#B�VkAo�i�o��"|��"�/>T�">7,.���4=NkAoBq'�n|<a

68� �"� ���.�����@�
�n�
�(�
��1�=��@=$X?Z[#\�"=4=�,.+�#B> ��U/#\�2Z[)^���4�@�
�@=3=�U/�
�4#T��U.#V=��"+�#uz�X �/X �JXv�
�(>s	vX�d/,7�CU/����#\>7��gh#B��#B���
Q.�4)"d/�"d.����������#B=C)
9-���79:#&;<����)"� 9:��)�+ ��U.#_;�)�+S+`,.�.���21"XO�5a #"a�X { � 9:)"���4���@�
�R63�
�(> { � 9:)"�C���4���"�R6�6<a?��#$�(;�#"Xv��U.#VQh)�)���#&>
Qh)"Q.,.�@���4��)��\Z��"=OQ/�
�����@�
����1T=A�������4�0�(#B>Kd�1T�4���@�
��afI�U.#��KGdr*=O)"9[{ � �
�/> { � 9:)"�R��U.#`�2Z[)E���4�@�
�@=R�"��#S�
dh)",7�R��U/#�=4�
+�#�X
{.a {"{/o&r�kl=Ba #�a�{.a {"{�{	v ��|N�
�(> {/a {�{.o�o�kl=Ba #"a�{.a {"{�{�r ��|<X����/>7�@;$�
�����.!_��U(���L#B��;�Ue,.���4��#&����#&>�Qh#$��=�)"��U(�"> �
dh)",7�Mo 	�oB{�{"{
;�U/�"�/;�#n)
9]d(#B���/!L���79:#&;<�4#B>C9:��)�+ )�,7�4=���>.#R)"9J�4U.#NU.)�,/=A#BU.)"�@>C#B�";�U�>.��1"a

I]�
d.��#?�f=AU/)�Z�=]��U.#��4#B=�,.���4=}d/��=A#&>S)"�L�KGdr*=�Z?U.#B�SZ[#��
����)�Z�9:)����
!"#$i�!���)�,.Q`=�Qh#B;����(;��4�4�"�/=�+S�@=4=A��)"�SQ.�4)"d/�"d.����������#B=BaD��(>7#$�}�4U.#��"=4=A,/+SQ.����)"�-)"9(���/>7#BQ(#B�/>7#$�(;�#?dh#��2Z[#$#$� �n�
�/>B�Kkl+S)7>7#B��k2o�|A|�X
Q.�4)"Q.U�1�����;<�4��;*,/=�#[)"9()�=A#B�0���
+��������}��=�=�U.)�Z?�
��)3d(#-=���!"�.���(;$�"������13Q.�4)
�4#B;<�4����#-�
!��
���/=A�����79:#&;<����)"�\Z?�0�4UM�������/#B=4=�d�1"!��|~r } � {.a q�}�k5p�}�� 'Oa 6<a �Sk5{.a }"r7X({.a p�}"|�|<a�I�U�,/=$X
��9��SQh#$��=A)��C,(=A#&=?)�=�#$���4�"+S�������?Q/��)�Q.U�1��@�";����@;$�"����1"X����v��#&>7,/;$#B=�U.�@=�;�U/�"�/;�#n)
9}dh#$���.!L���.9:#B;<�4#B>TZ?����UT�������.#B=4=?d�1Cq9}�� Qh#$�
>.�"����1f#�W7Qh)�=�,.�4#��4)n�"�-,.���4��#&����#&>-���79:#&;<��#&>SQ(#B�4=�)"� aJ68�S��>.>7������)"� X")�=�#$���4�
+��������}�4#B>7,/;$#B=J��U/#?���79:#&;<�4��)�,/=A�/#B=4=J)"9(���79:#B;���#&>
Qh#$)"Q/��#SZ?U.)C�4�
P�#f�4U.#L>7��,/!E��U/#$���
Qh#$,7�4��;B�
����1M)��OQ.�4)"Q/U�1��@�";����@;$�
����1"XhZ?�0�4U !��|~r � � {/a � �\k5p�}�� 'Oa 6<a��SkHi8{.a�oB{.XF{.a q"p�|A|�X
d.,7�O��U.#`#�gF#B;��v��=O�.)"�O=2�����4��=A���@;$�"����1�=���!"�.���(;$�"���Ba?I�U�,/=$Xh��9��"�M���.9:#B;<�4#B>MQh#$��=�)"�M,/=�#B=v)�=�#$���4�
+��������?�4U.#$���
Qh#$,.���@;$�
����1C)��
Q.�4)"Q.U�1��@�";<�4��;B�
����1�X��0�*��#&>7,/;�#&=�U.�@=�;�U/�"�/;�#?)"9(�4�4�"�/=A+����A�4���.!N���Kq/,/#$�.�&�R��)f�
�/)
��U/#$��Qh#$��=A)��`�/)
��,/=����.!R��U.#v>.��,.!Nd�1.� ���
Qh#$�}>.�
����1nU.)�,/=�#$U.)���>N#$W7Q()�=A,.�4#"a�� �0�4U`��|~r � �R{.a p�}Nk5p�}�� 'Oa 6<a �Sk5{.a �"�7X�{/a p�p�|�|<X�Z?U.#$�-d()"��U-Qh#$)�Q.��#����`���4�4�"�/=A+��@=�=���)"�
Q/�"���n�
�4#f�4��#&����#&>YXF)�=�#$���4�"+S�������O��#&>7,/;$#B=v��U.#�;�U/�
�(;�#-)"9������
�(=A+��@=�=���)��Md�1Kp�}��3aR��#B�������"#$�E�$wvx�y�z@k�r
{�{.o&|���#BQ()��A�4#B>K�"�
#�DE;B�";�1^��� Q.�4#$�"#B�������.!V;$�����.�@;$�"�?���Kq(,.#$�.�&�V)
9R{/a q�pek5p�}��S'Oa 6<a��Skl{.a ��o�X�{.a p ��|A|S�
�/> �
�e#�DE;$��;�1~��� ���.U/��d.�������.!^�����4�"�
=�U.#B>.>.���.!C)
9�{/a q"�Kklp�}���'Oa 6<a��Skl{/a }���X({/a p9}"|�|[9:)"�O���4���"��6<XF�
�/>\�v��17>7#$���$wvx�y�z@k5r
{�{
��|?�4#$Qh)"����#B>M�3;�)"�(>7�0�4��)��/�
�]#�DE;B�";�1
���KQ.�4#$�"#B�������.!L���"d7i8;�)"�.�/��+�#&>C���Kq/,/#$�.�&�L)
9�{.a �"qMk5p�}��S'Oa 6<a��Skl{.a v�}.X/{.a q
��|A|�Z?U/#$�M���/>7#�WM;$��=A#&=�Z[#$�4#n���4#B�
��#B> a�I�U/#B=�#
�4#B=�,.�0��=?�
�4#N;�)"+�Q/�"�4�"d.��#v�4)S)�,.�?#�DE;B�";�13#B=A����+��
��#&=$a�6j9}Z*#N>7�4)"QC��U/#f�"=4=A,.+�Q7�4��)��T)
9J���/>7#BQ(#B�/>7#B�/;�#fdh#��2Z[#$#B� �L�"�/>� k:+�)7>7#$�?k�r"|A|�X/�4U.#SQ()������O#&=2�4��+L�
��#B=v)
9���|~r[}K�
�(>K�d|�r � �
�4#f���
�@=A#&>3�4)C{/a p�vMklp�}�� 'Oa 6<a��Skl{/a }"{.X({/a p�p�|�|?�
�/>M{/a �
q
klp9}�� 'Oa 6<a �Sk:ij{/a r���X�{/a p ��|�|��4#B=�Q(#&;<�����"#B��1�X�Z?U/#$�4#B�"=*�d|�r � >7#B;$��#&�"=�#B=��4)`{/a q��Lklp9}�� 'Oa 6<a��Skl{/a �(o"X�{.a p��"|A|<a}IJ)`;�)�+�Q/�
�4#
��U/#B=�#`�2Z[)T+�)�>.#$�@=$X�������P�#$����U/)�)7>\�4�
����)C�4#B=A�N��=nQh#$��9:)"�4+�#B>YX��"�/>\��U.#�Q7ij���
��,.#���=N{/a�o��3d/��=A#&>\)��V�

�
�
� >.��=A���4��d/,7����)"� X

�



Table 4. Maximum likelihood estimates by age (1-17 vs
18+) for pooled oseltamivir trials conducted in 1998-1999
and 2000-2001, North America and Europe.� � .E9[I�7�7�6 + >:. � ,�%
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