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�U�D�S�L�G�H�V���H�W���H�I�I�L�F�D�F�H�V���R�Q�W���G�€���r�W�U�H���W�U�R�X�Y�p�H�V�����4�X�D�Q�W���j���O�D���V�H�F�R�Q�G�H���p�W�X�G�H�����H�O�O�H���V�¶�H�V�W���F�R�Q�F�H�Q�W�U�p�H���V�X�U��
�X�Q�� �H�[�H�P�S�O�H�� �F�R�Q�F�U�H�W�� �G�¶�X�Q�H�� �S�K�D�U�P�D�F�L�H�� �K�R�V�S�L�W�D�O�L�q�U�H���� �G�p�W�D�L�O�O�D�Q�W�� �V�H�V�� �D�F�W�L�R�Q�V�� �H�Q�W�U�H�S�U�L�V�H�V�� �G�X�U�D�Q�W��
�F�H�W�W�H�� �F�U�L�V�H�� �D�I�L�Q�� �G�¶�D�S�S�U�H�Q�G�U�H�� �G�H�� �F�H�V�� �H�[�S�p�U�L�H�Q�F�H�V�� �H�W�� �G�¶�D�P�p�O�L�R�U�H�U�� �O�H�V�� �I�X�W�X�U�H�V�� �U�p�S�R�Q�V�H�V�� �G�H��
�S�K�D�U�P�D�F�L�H�V���K�R�V�S�L�W�D�O�L�q�U�H�V���I�D�F�H���j���X�Q�H���S�D�Q�G�p�P�L�H����

��

�$�����6�L�W�X�D�W�L�R�Q���G�¶�X�U�J�H�Q�F�H���H�W���G�H���F�D�W�D�V�W�U�R�S�K�H�����p�W�D�W���G�H�V���O�L�H�X�[���G�H�V��
�S�K�D�U�P�D�F�L�H�V���K�R�V�S�L�W�D�O�L�q�U�H�V���H�Q���(�X�U�R�S�H��

�D�����,�Q�W�U�R�G�X�F�W�L�R�Q���H�W���2�E�M�H�F�W�L�I�V��

�&�H�V�� �G�H�U�Q�L�q�U�H�V�� �D�Q�Q�p�H�V������ �D�Y�D�Q�W�� �O�D�� �S�D�Q�G�p�P�L�H�� �G�H�� �&�2�9�,�'���������� �O�H�� �P�R�Q�G�H�� �D�� �G�p�M�j�� �p�W�p�� �F�R�Q�I�U�R�Q�W�p�� �j��
�G�D�Y�D�Q�W�D�J�H�� �G�H�� �F�D�W�D�V�W�U�R�S�K�H�V�� �Q�D�W�X�U�H�O�O�H�V�� �H�W�� �G�
�R�U�L�J�L�Q�H�V�� �K�X�P�D�L�Q�H�V�� �T�X�H�� �M�D�P�D�L�V�� �D�X�S�D�U�D�Y�D�Q�W���� �/�D��
�S�U�L�Q�F�L�S�D�O�H�� �F�D�X�V�H�� �G�H�V�� �F�D�W�D�V�W�U�R�S�K�H�V�� �Q�D�W�X�U�H�O�O�H�V�� �U�H�F�H�Q�V�p�H�V�� �U�p�F�H�P�P�H�Q�W�� �V�R�Q�W�� �O�H�V�� �F�R�Q�G�L�W�L�R�Q�V��
�P�p�W�p�R�U�R�O�R�J�L�T�X�H�V���H�[�W�U�r�P�H�V�����V�X�U�W�R�X�W���G�H�V���L�Q�R�Q�G�D�W�L�R�Q�V���H�W���G�H�V���W�H�P�S�r�W�H�V������ �3�D�U���F�R�Q�W�U�H���� �O�D���S�O�X�S�D�U�W��
�G�H�V�� �G�p�F�q�V�� �R�E�V�H�U�Y�p�V�� �������� ������ �G�H�� ���������� �j�� ���������� �p�W�D�L�H�Q�W�� �G�X�V�� �j�� �G�H�V�� �W�U�H�P�E�O�H�P�H�Q�W�V�� �G�H�� �W�H�U�U�H������ �(�Q��
������������ �O�H�V�� �S�H�U�W�H�V�� �p�F�R�Q�R�P�L�T�X�H�V�� �V�H�� �V�R�Q�W�� �p�O�H�Y�p�H�V�� �j�� �������� �P�L�O�O�L�D�U�G�V�� �G�H�� �G�R�O�O�D�U�V�� �G�D�Q�V�� �O�H�� �P�R�Q�G�H����
�G�R�Q�W���������P�L�O�O�L�D�U�G�V���G�H���G�R�O�O�D�U�V���G�H���G�R�P�P�D�J�H�V���H�W���H�Q�Y�L�U�R�Q�����������P�R�U�W�V���H�W�����¶���������E�O�H�V�V�p�V���X�Q�L�T�X�H�P�H�Q�W��
�S�R�X�U�� �O�¶�(�X�U�R�S�H������ �/�H�V�� �S�H�U�W�H�V�� �p�F�R�Q�R�P�L�T�X�H�V�� �V�R�Q�W�� �O�L�p�H�V�� �G�D�Q�V�� ���������� �G�H�V�� �F�D�V�� �j�� �G�H�V�� �F�D�W�D�V�W�U�R�S�K�H�V��
�J�p�R�S�K�\�V�L�T�X�H�V�����W�U�H�P�E�O�H�P�H�Q�W�V���G�H���W�H�U�U�H�����D�F�W�L�Y�L�W�p�V���Y�R�O�F�D�Q�L�T�X�H�V���H�W���P�R�X�Y�H�P�H�Q�W�V���G�H���P�D�V�V�H���V�H�F�V����
�H�W�� �G�D�Q�V�� ������ ���� �G�H�V�� �F�D�V�� �D�X�� �F�O�L�P�D�W�� ���W�H�P�S�r�W�H�V���� �L�Q�F�H�Q�G�L�H�V�� �G�H�� �I�R�U�r�W���� �L�Q�R�Q�G�D�W�L�R�Q�V���� �V�p�F�K�H�U�H�V�V�H�V����
�J�O�L�V�V�H�P�H�Q�W�V�� �G�H�� �W�H�U�U�D�L�Q�� �H�W�� �W�H�P�S�p�U�D�W�X�U�H�V�� �H�[�W�U�r�P�H�V�������� �&�H�V�� �V�L�W�X�D�W�L�R�Q�V�� �G�H�� �F�U�L�V�H�V�� �V�R�O�O�L�F�L�W�H�Q�W�� �G�H��



�&�K�D�S�L�W�U�H������

�5�p�V�X�P�p���G�H���W�K�q�V�H��
��

54 

�P�D�Q�L�q�U�H�� �L�P�S�R�U�W�D�Q�W�H�� �O�H�V�� �V�\�V�W�q�P�H�V�� �G�H�� �V�D�Q�W�p������ �/�H�V�� �S�U�R�I�H�V�V�L�R�Q�Q�H�O�V�� �G�H�� �O�D�� �V�D�Q�W�p���� �\�� �F�R�P�S�U�L�V�� �O�H�V��
�S�K�D�U�P�D�F�L�H�Q�V���� �M�R�X�H�Q�W���X�Q�� �U�{�O�H�� �F�O�p�� �G�D�Q�V�� �O�D�� �U�p�S�R�Q�V�H�� �H�W�� �O�D�� �S�U�L�V�H�� �H�Q�� �F�K�D�U�J�H�� �G�H�V�� �Y�L�F�W�L�P�H�V�� �O�R�U�V�� �G�H��
�F�D�W�D�V�W�U�R�S�K�H�V�������3�R�X�U���D�L�G�H�U���O�D���S�U�p�S�D�U�D�W�L�R�Q���G�H�V���P�L�O�L�H�X�[���S�K�D�U�P�D�F�H�X�W�L�T�X�H�V�����O�D���)�,�3���D���p�G�L�W�p���H�Q������������
�G�H�V�� �J�X�L�G�H�O�L�Q�H�V�� �S�R�X�U�� �D�P�p�O�L�R�U�H�U�� �O�D�� �U�p�S�R�Q�V�H�� �G�H�V�� �S�K�D�U�P�D�F�L�H�Q�V�� ���K�R�V�S�L�W�D�O�L�H�U�V�����G�¶�R�I�I�L�F�L�Q�H����
�G�¶�L�Q�G�X�V�W�U�L�H�� �H�W���G�¶�D�G�P�L�Q�L�V�W�U�D�W�L�R�Q���� �I�D�F�H�� �D�X�[�� �F�D�W�D�V�W�U�R�S�K�H�V�� �Q�D�W�X�U�H�O�O�H�V���� �&�H�� �G�R�F�X�P�H�Q�W�� �V�R�X�O�L�J�Q�H��
�O�¶�L�P�S�R�U�W�D�Q�F�H���G�H���O�D���S�U�p�S�D�U�D�W�L�R�Q���Q�R�W�D�P�P�H�Q�W���H�Q���P�L�O�L�H�X���K�R�V�S�L�W�D�O�L�H�U�����/�¶�R�E�M�H�F�W�L�I���G�H���F�H�W�W�H���p�W�X�G�H���p�W�D�L�W��
�G�H�� �G�p�W�H�U�P�L�Q�H�U�� �O�H�� �Q�L�Y�H�D�X�� �G�H�� �F�R�P�S�O�L�D�Q�F�H�� �j�� �F�H�V�� �U�H�F�R�P�P�D�Q�G�D�W�L�R�Q�V�� �D�X�� �V�H�L�Q�� �G�H�V�� �S�K�D�U�P�D�F�L�H�V��
�K�R�V�S�L�W�D�O�L�q�U�H�V���H�Q���(�X�U�R�S�H�����\���F�R�P�S�U�L�V���H�Q���6�X�L�V�V�H����

�E�����0�p�W�K�R�G�H����

�8�Q�� �T�X�H�V�W�L�R�Q�Q�D�L�U�H�� �p�O�H�F�W�U�R�Q�L�T�X�H�� ���6�X�U�Y�H�\�0�R�Q�N�H�\�Š���� �E�D�V�p�� �V�X�U�� �O�H�V�� �J�X�L�G�H�O�L�Q�H�V�� �G�H�� �O�D�� �)�,�3�� �S�R�X�U�� �O�H�V��
�F�D�W�D�V�W�U�R�S�K�H�V�� �Q�D�W�X�U�H�O�O�H�V�� �D�� �p�W�p�� �F�U�p�p�� �H�W�� �G�L�I�I�X�V�p�� �H�Q�� �(�X�U�R�S�H�� �D�Y�H�F�� �O�H�� �V�X�S�S�R�U�W�� �G�H�� �O�¶�$�V�V�R�F�L�D�W�L�R�Q��
�(�X�U�R�S�p�H�Q�Q�H�� �G�H�V�� �3�K�D�U�P�D�F�L�H�Q�V�� �+�R�V�S�L�W�D�O�L�H�U�V�� ���(�$�+�3������ �3�R�X�U�� �F�R�P�S�O�p�W�H�U�� �O�H�� �V�R�Q�G�D�J�H���� �T�X�H�O�T�X�H�V��
�T�X�H�V�W�L�R�Q�V�� �V�X�S�S�O�p�P�H�Q�W�D�L�U�H�V�� �R�Q�W�� �p�W�p�� �D�M�R�X�W�p�H�V���� �&�H�O�O�H�V���F�L�� �R�Q�W�� �S�H�U�P�L�V�� �G�H�� �U�p�F�R�O�W�H�U�� �G�H�V��
�L�Q�I�R�U�P�D�W�L�R�Q�V�� �V�X�U�� �O�H�V�� �F�D�U�D�F�W�p�U�L�V�W�L�T�X�H�V�� �G�H�V�� �U�p�S�R�Q�G�D�Q�W�V���� �V�X�U�� �O�H�X�U�� �p�W�D�W�� �G�H�� �S�U�p�S�D�U�D�W�L�R�Q�� �H�W�� �O�H�X�U�V��
�H�[�S�p�U�L�H�Q�F�H�V�� �F�R�Q�F�H�U�Q�D�Q�W���O�H�V�� �F�D�W�D�V�W�U�R�S�K�H�V�� �G�¶�R�U�L�J�L�Q�H�V�� �K�X�P�D�L�Q�H�V���� �'�H�V�� �V�W�D�W�L�V�W�L�T�X�H�V�� �G�H�V�F�U�L�S�W�L�Y�H�V��
�R�Q�W���p�W�p���X�W�L�O�L�V�p�H�V���S�R�X�U���D�Q�D�O�\�V�H�U���O�H�V���U�p�V�X�O�W�D�W�V����

�F�����5�p�V�X�O�W�D�W�V��

���������U�p�S�R�Q�V�H�V���R�Q�W���p�W�p���U�p�F�R�O�W�p�H�V���G�D�Q�V���������S�D�\�V���V�X�U���O�H���F�R�Q�W�L�Q�H�Q�W���(�X�U�R�S�p�H�Q�����/�D���)�U�D�Q�F�H�����������������H�W��
�O�¶�(�V�S�D�J�Q�H�� �������� ������ �F�R�Q�V�W�L�W�X�D�L�H�Q�W�� �O�H�V�� �S�D�\�V�� �D�Y�H�F�� �O�H�� �S�O�X�V�� �J�U�D�Q�G�� �Q�R�P�E�U�H�� �G�H�� �U�p�S�R�Q�V�H�V�� �V�X�L�Y�L�� �G�H��
�O�¶�$�O�O�H�P�D�J�Q�H�� �������� �������� �G�H�� �O�¶�,�W�D�O�L�H�� �������� ������ �H�W�� �G�H�� �O�D�� �6�X�L�V�V�H�� �������� �������� �/�D�� �P�R�L�W�L�p�� �G�H�V�� �U�p�S�R�Q�G�D�Q�W�V��
�D�Y�D�L�H�Q�W�� �D�Q�D�O�\�V�p�� �O�H�X�U�V�� �U�L�V�T�X�H�V�� �U�p�J�L�R�Q�D�X�[�� �G�H�� �F�D�W�D�V�W�U�R�S�K�H�V���� �9�L�Q�J�W���V�H�S�W�� �S�R�X�U�F�H�Q�W�� �G�H�V��
�U�p�S�R�Q�G�D�Q�W�V���D�Y�D�L�H�Q�W���F�U�p�p�����P�L�V���H�Q���S�O�D�F�H���H�W���S�U�R�P�X���X�Q�H���S�U�R�F�p�G�X�U�H���G�¶�X�U�J�H�Q�F�H���S�R�X�U���U�p�S�R�Q�G�U�H���H�Q��
�F�D�V���G�H���F�U�L�V�H�����S�U�R�F�p�G�X�U�H�V���R�S�p�U�D�W�L�R�Q�Q�H�O�O�H�V���V�W�D�Q�G�D�U�G�����6�W�D�Q�G�D�U�G���2�S�H�U�D�W�L�Q�J���3�U�R�F�H�G�X�U�H�������6�2�3�����H�W��
�������� �G�H�V�� �U�p�S�R�Q�G�D�Q�W�V�� �S�R�V�V�p�G�D�L�H�Q�W�� �G�D�Q�V�� �O�H�X�U�V�� �S�U�R�F�p�G�X�U�H�V�� �G�H�V�� �U�H�F�R�P�P�D�Q�G�D�W�L�R�Q�V�� �L�Q�G�L�T�X�D�Q�W��
�T�X�H�� �O�H�V�� �S�O�D�Q�V�� �G�¶�X�U�J�H�Q�F�H�� �G�H�Y�U�D�L�H�Q�W�� �r�W�U�H�� �W�H�V�W�p�V�� �U�p�J�X�O�L�q�U�H�P�H�Q�W���� �7�U�H�Q�W�H���F�L�Q�T�� �S�R�X�U�� �F�H�Q�W�� �R�Q�W��
�G�p�F�O�D�U�p���D�Y�R�L�U���S�U�D�W�L�T�X�p���G�H�V���H�[�H�U�F�L�F�H�V���G�H���F�U�L�V�H����

�4�X�L�Q�]�H�� �S�R�X�U�� �F�H�Q�W�� �G�H�V�� �U�p�S�R�Q�G�D�Q�W�V�� �D�Y�D�L�H�Q�W�� �F�R�Q�Q�X�� �D�X�� �P�R�L�Q�V�� �X�Q�� �p�Y�p�Q�H�P�H�Q�W�� �P�D�M�H�X�U�� �R�X�� �X�Q�H��
�F�D�W�D�V�W�U�R�S�K�H�� �D�X�� �F�R�X�U�V�� �G�H�V�� �F�L�Q�T�� �G�H�U�Q�L�q�U�H�V�� �D�Q�Q�p�H�V���� �3�D�U�P�L�� �H�X�[�������� �� ���� �R�Q�W�� �F�U�p�p�� �H�W�� �S�U�R�P�X�� �G�H�V��
�6�2�3�V�� �L�Q�W�H�U�Q�H�V�� �S�R�X�U�� �O�H�V�� �V�L�W�X�D�W�L�R�Q�V�� �G�H�� �F�U�L�V�H�V���� �F�R�Q�W�U�H������ �� ���� �S�R�X�U�� �F�H�X�[�� �T�X�L�� �Q�
�D�Y�D�L�H�Q�W�� �S�D�V��
�G�¶�H�[�S�p�U�L�H�Q�F�H�� �G�D�Q�V�� �O�D�� �J�H�V�W�L�R�Q�� �G�H�� �F�U�L�V�H���� �3�D�U�P�L�� �O�H�V�� �S�K�D�U�P�D�F�L�H�Q�V�� �D�\�D�Q�W�� �Y�p�F�X�� �G�H�V�� �p�Y�p�Q�H�P�H�Q�W�V��
�P�D�M�H�X�U�V���R�X���G�H�V���F�D�W�D�V�W�U�R�S�K�H�V���������������R�Q�W���R�U�J�D�Q�L�V�p���X�Q���G�p�E�U�L�H�I�L�Q�J���S�R�V�W���F�D�W�D�V�W�U�R�S�K�H�����/�H���W�D�E�O�H�D�X��
���� �F�L���G�H�V�V�R�X�V�� �F�R�P�S�D�U�H�� �V�X�U�� �F�H�U�W�D�L�Q�V�� �S�R�L�Q�W�V�� �F�O�p�V�� �O�H�V�� �U�p�S�R�Q�G�D�Q�W�V�� �D�\�D�Q�W�� �Y�p�F�X�� �R�X�� �Q�R�Q�� �X�Q��
�p�Y�p�Q�H�P�H�Q�W���G�H���F�U�L�V�H���F�H�V�������G�H�U�Q�L�q�U�H�V���D�Q�Q�p�H�V����
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�7�D�E�O�H�D�X�� ������ �,�P�S�D�F�W�� �G�H�� �O�¶�H�[�S�p�U�L�H�Q�F�H�� �G�¶�X�Q�� �p�Y�p�Q�H�P�H�Q�W�� �P�D�M�H�X�U�� �R�X���G�¶�X�Q�H�� �F�D�W�D�V�W�U�R�S�K�H�� �V�X�U�� �O�H�� �Q�L�Y�H�D�X�� �G�H��
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�E�����0�p�W�K�R�G�H����

�8�Q�H�� �$�0�'�(�&�� �D�� �p�W�p�� �U�p�D�O�L�V�p�H�� �V�X�U�� �O�H�V�� �X�Q�L�W�p�V�� �G�H�� �P�p�G�H�F�L�Q�H�� �L�Q�W�H�U�Q�H�� ���8�0�,���� �H�W�� �G�H�� �V�R�L�Q�V�� �L�Q�W�H�Q�V�L�I�V��
���8�6�,���� �G�H���O�¶�+�5�&���� �8�Q���J�U�R�X�S�H���P�X�O�W�L�G�L�V�F�L�S�O�L�Q�D�L�U�H���F�R�P�S�R�V�p���G�H���V�S�p�F�L�D�O�L�V�W�H�V���G�H���F�H�V���G�H�X�[�� �V�H�U�Y�L�F�H�V��
���P�p�G�H�F�L�Q���� �L�Q�I�L�U�P�L�H�U�� �H�W�� �L�Q�I�L�U�P�L�H�U�� �U�H�V�S�R�Q�V�D�E�O�H�� �G�H�� �O�¶�X�Q�L�W�p������ �G�H�X�[�� �S�K�D�U�P�D�F�L�H�Q�V���� �X�Q�� �O�R�J�L�V�W�L�F�L�H�Q���� �X�Q��
�U�H�V�S�R�Q�V�D�E�O�H���G�X���G�p�P�p�Q�D�J�H�P�H�Q�W���G�H���O�¶�K�{�S�L�W�D�O�����5�'�������X�Q���U�H�S�U�p�V�H�Q�W�D�Q�W���G�H���O�D���V�p�F�X�U�L�W�p���G�H�V���S�D�W�L�H�Q�W�V��
���5�6���� �H�W�� �X�Q�� �V�S�p�F�L�D�O�L�V�W�H�� �H�Q�� �D�Q�D�O�\�V�H�� �G�H�� �U�L�V�T�X�H�� ���6�$���� �R�Q�W�� �p�W�p�� �U�p�X�Q�L�V���� �7�U�R�L�V�� �V�p�D�Q�F�H�V�� �R�Q�W�� �p�W�p��
�R�U�J�D�Q�L�V�p�H�V�� �S�R�X�U�� �P�H�Q�H�U�� �j�� �E�L�H�Q�� �F�H�W�W�H�� �D�Q�D�O�\�V�H���� �/�D�� �S�U�H�P�L�q�U�H�� �D�� �U�p�X�Q�L�� �O�¶�H�Q�W�L�q�U�H�W�p�� �G�H�� �O�¶�p�T�X�L�S�H��
�P�X�O�W�L�G�L�V�F�L�S�O�L�Q�D�L�U�H���S�R�X�U���X�Q���E�U�D�L�Q�V�W�R�U�P�L�Q�J���S�H�U�P�H�W�W�D�Q�W���G�H���G�p�W�H�U�P�L�Q�H�U���O�H�V���U�L�V�T�X�H�V���S�R�W�H�Q�W�L�H�O�V���S�R�X�U��
�F�H�V�� �G�H�X�[�� �V�H�U�Y�L�F�H�V�� �O�R�U�V�� �G�X�� �G�p�P�p�Q�D�J�H�P�H�Q�W�� �H�W�� �O�R�U�V�� �G�¶�X�Q�H�� �S�R�W�H�Q�W�L�H�O�O�H�� �p�Y�D�F�X�D�W�L�R�Q�� �G�¶�X�U�J�H�Q�F�H����
�3�X�L�V�� �O�H�V�� �V�S�p�F�L�D�O�L�V�W�H�V�� �G�H�� �F�K�D�T�X�H�� �V�H�U�Y�L�F�H�� �V�H�� �V�R�Q�W�� �U�H�Q�F�R�Q�W�U�p�V�� �L�Q�G�p�S�H�Q�G�D�P�P�H�Q�W�� �S�R�X�U�� �O�H�V��
�V�p�D�Q�F�H�V���V�X�L�Y�D�Q�W�H�V���j���O�¶�H�[�F�H�S�W�L�R�Q���G�H�V���S�K�D�U�P�D�F�L�H�Q�V�����O�R�J�L�V�W�L�F�L�H�Q�V�����5�'�����5�6���H�W���O�H���6�$���T�X�L���R�Q�W���T�X�D�Q�W��
�j�� �H�X�[�� �S�D�U�W�L�F�L�S�p�� �D�X�[�� �U�p�X�Q�L�R�Q�V�� �S�R�X�U�� �O�H�V�� �G�H�X�[�� �X�Q�L�W�p�V���� �� �/�D�� �V�H�F�R�Q�G�H�� �U�p�X�Q�L�R�Q�� �D�� �S�H�U�P�L�V�� �G�H��
�G�p�W�H�U�P�L�Q�H�U���O�H�V���L�Q�G�L�F�H�V���G�H���F�U�L�W�L�F�L�W�p�����,�&�����G�H�V���G�p�I�D�L�O�O�D�Q�F�H�V���S�U�p�D�O�D�E�O�H�P�H�Q�W���L�G�H�Q�W�L�I�L�p�H�V�����3�R�X�U���I�L�Q�L�U�����O�D��
�W�U�R�L�V�L�q�P�H���U�p�X�Q�L�R�Q���D���S�H�U�P�L�V���G�¶�p�O�D�E�R�U�H�U���G�H�V���S�U�R�S�R�V�L�W�L�R�Q�V���G�¶�D�P�p�O�L�R�U�D�W�L�R�Q���S�H�U�P�H�W�W�D�Q�W���G�H���G�L�P�L�Q�X�H�U��
�O�¶�,�&���H�W���G�R�Q�F���O�H���U�L�V�T�X�H�����/�R�U�V���G�H���F�H�W�W�H���G�H�U�Q�L�q�U�H���U�p�X�Q�L�R�Q�����V�H�X�O���O�H�V�����������G�H�V���G�p�I�D�L�O�O�D�Q�F�H�V���D�Y�H�F���O�H�V��
�,�&���O�H�V���S�O�X�V���p�O�H�Y�p�V�����O�R�L���G�H���3�D�U�H�W�R�����R�Q�W���p�W�p���D�Q�D�O�\�V�p�V���S�R�X�U���F�K�D�F�X�Q�H���G�H�V���G�H�X�[���X�Q�L�W�p�V���H�W���S�R�X�U���O�H�V��
�G�H�X�[���V�L�W�X�D�W�L�R�Q�V������

�F�����5�p�V�X�O�W�D�W�V��

�&�L�Q�T�X�D�Q�W�H���Q�H�X�I���G�p�I�D�L�O�O�D�Q�F�H�V���R�Q�W���p�W�p�V���L�G�H�Q�W�L�I�L�p�H�V���S�R�X�U���O�H���F�D�V���G�X���G�p�P�p�Q�D�J�H�P�H�Q�W���G�H���O�
�K�{�S�L�W�D�O���H�W��
�V�R�L�[�D�Q�W�H���K�X�L�W���S�R�X�U���F�H�O�X�L���G�H���O�
�p�Y�D�F�X�D�W�L�R�Q�����/�H�V���P�R�G�H�V���G�H���G�p�I�D�L�O�O�D�Q�F�H���R�Q�W���p�W�p���F�O�D�V�V�p�V���H�Q���I�R�Q�F�W�L�R�Q��
�G�H���O�H�X�U���,�&���������j���������������3�O�X�V���O�
�,�&���p�W�D�L�W���p�O�H�Y�p�����S�O�X�V���O�D���F�U�L�W�L�F�L�W�p���G�X���U�L�V�T�X�H���O�L�p���p�W�D�L�W���L�P�S�R�U�W�D�Q�W�H���S�R�X�U���O�H��
�S�D�W�L�H�Q�W�����/�H�V���V�F�R�U�H�V���L�Q�L�W�L�D�X�[���P�R�\�H�Q�V���G�H���O�
�,�&���G�X���G�p�P�p�Q�D�J�H�P�H�Q�W���G�H�V���X�Q�L�W�p�V���G�H���P�p�G�H�F�L�Q�H���H�W���G�H�V��
�X�Q�L�W�p�V�� �G�H�� �V�R�L�Q�V�� �L�Q�W�H�Q�V�L�I�V�� �p�W�D�L�H�Q�W�� �U�H�V�S�H�F�W�L�Y�H�P�H�Q�W�� �G�H�� �������� ���I�R�X�U�F�K�H�W�W�H�� ���� ������������������ �H�W�� ��������
���I�R�X�U�F�K�H�W�W�H�� ���� �������������������� �S�X�L�V�� �F�H�� �V�F�R�U�H�� �D�� �p�W�p�� �U�p�G�X�L�W�� �j�� ������ ���������� ������ �H�W�� ������ ���������� ������ �D�S�U�q�V��
�O�
�D�S�S�O�L�F�D�W�L�R�Q�� �G�H�� �P�H�V�X�U�H�V�� �G�
�D�W�W�p�Q�X�D�W�L�R�Q���� �/�H�V�� �V�F�R�U�H�V�� �P�R�\�H�Q�V�� �L�Q�L�W�L�D�X�[�� �G�H�� �O�
�,�&�� �S�R�X�U�� �O�
�p�Y�D�F�X�D�W�L�R�Q��
�G�H�� �O�
�8�0�,�� �H�W�� �G�H�� �O�¶�8�6�,�� �p�W�D�L�H�Q�W�� �U�H�V�S�H�F�W�L�Y�H�P�H�Q�W�� �G�H�� �������� ���I�R�X�U�F�K�H�W�W�H�� ������������������ �H�W�� �������� ���I�R�X�U�F�K�H�W�W�H��
�������������������� �S�X�L�V�� �U�p�G�X�L�W�V�� �j�� �������� �������������� �H�W�� �������� ���������������� �3�O�X�V�L�H�X�U�V�� �S�U�R�S�R�V�L�W�L�R�Q�V�� �G�¶�D�P�p�O�L�R�U�D�W�L�R�Q�V��
�O�L�V�W�p�H�V�� �G�D�Q�V�� �O�H�� �W�D�E�O�H�D�X�� ���� �F�R�Q�W�U�L�E�X�H�Q�W�� �j�� �F�H�V�� �U�p�G�X�F�W�L�R�Q�V�� �G�H�V�� �U�L�V�T�X�H�V���� �/�D�� �P�D�M�R�U�L�W�p�� �G�H�V��
�D�P�p�O�L�R�U�D�W�L�R�Q�V�� �R�Q�W�� �S�X�� �r�W�U�H�� �D�S�S�O�L�T�X�p�H�V�� �G�D�Q�V�� �O�H�V�� �G�H�X�[�� �V�L�W�X�D�W�L�R�Q�V���� �(�Q�� �U�D�L�V�R�Q�� �G�H�� �O�D�� �Q�D�W�X�U�H��
�L�P�S�U�p�Y�L�V�L�E�O�H�� �G�H�V�� �p�Y�D�F�X�D�W�L�R�Q�V���� �F�L�Q�T�� �P�H�V�X�U�H�V�� �V�X�S�S�O�p�P�H�Q�W�D�L�U�H�V�� �p�W�D�L�H�Q�W�� �V�S�p�F�L�I�L�T�X�H�V�� �j�� �F�H�V��
�p�Y�p�Q�H�P�H�Q�W�V����

�� ��



�&�K�D�S�L�W�U�H������

�5�p�V�X�P�p���G�H���W�K�q�V�H��
��

59 

�7�D�E�O�H�D�X�� ������ �3�U�R�S�R�V�L�W�L�R�Q�V�� �G�
�D�P�p�O�L�R�U�D�W�L�R�Q�V�� �S�R�X�U�� �O�H�� �G�p�P�p�Q�D�J�H�P�H�Q�W�� �K�R�V�S�L�W�D�O�L�H�U�� �H�W�� �O�
�p�Y�D�F�X�D�W�L�R�Q�� �V�X�L�W�H�� �j��
�O�
�D�Q�D�O�\�V�H���G�H���U�L�V�T�X�H���H�I�I�H�F�W�X�p�H���G�D�Q�V���O�H�V���V�H�U�Y�L�F�H�V���G�H���P�p�G�H�F�L�Q�H���H�W���V�R�L�Q�V���L�Q�W�H�Q�V�L�I�V��

�*�U�R�X�S�H�V���� �3�U�R�S�R�V�L�W�L�R�Q�V���G�¶�D�P�p�O�L�R�U�D�W�L�R�Q�V�� �1�R�P�E�U�H���G�H��
�G�p�I�D�L�O�O�D�Q�F�H�V��
�L�P�S�O�L�T�X�p�H�V����

�3�U�R�W�R�F�R�O�H���P�p�G�L�F�D�O��
�G�H���G�p�S�D�U�W��

�$�O�J�R�U�L�W�K�P�H���G�H���W�U�L�D�J�H�����F�K�H�F�N�S�R�L�Q�W�V�����P�R�G�H���G�H���W�U�D�Q�V�S�R�U�W���� ����
�&�K�H�F�N�O�L�V�W�����P�R�G�L�I�L�F�D�W�L�R�Q���G�H���W�U�D�L�W�H�P�H�Q�W�����W�U�D�o�D�E�L�O�L�W�p���G�H�V���G�p�F�L�V�L�R�Q�V���D�X��
�G�p�S�D�U�W����

���� ��

�2�X�W�L�O�V���G�H���W�U�D�o�D�J�H��
�H�W���W�U�D�Q�V�P�L�V�V�L�R�Q�V��

�3�U�R�W�R�F�R�O�H���G�H���W�U�D�Q�V�P�L�V�V�L�R�Q�����P�p�G�H�F�L�Q�����L�Q�I�L�U�P�L�H�U�����H�W���p�T�X�L�S�H���G�H���W�U�D�Q�V�S�R�U�W����
�O�¶�p�T�X�L�S�H���S�U�p�V�H�Q�W�H���O�H���M�R�X�U���G�X���G�p�S�D�U�W���G�H�Y�U�D�L�W���r�W�U�H���O�D���P�r�P�H���T�X�H���O�D���Y�H�L�O�O�H����
�/�R�U�V���G�X���G�p�P�p�Q�D�J�H�P�H�Q�W���G�H���O�¶�X�Q�L�W�p�����O�¶�p�T�X�L�S�H���V�X�U���O�H���V�L�W�H���G�H�����G�p�S�D�U�W���H�V�W��
�S�U�R�J�U�H�V�V�L�Y�H�P�H�Q�W���W�U�D�Q�V�I�p�U�p�H���V�X�U���O�H���V�L�W�H���G�¶�D�U�U�L�Y�p�H���D�X���I�X�U���H�W���j���P�H�V�X�U�H���T�X�H��
�O�H�V���S�D�W�L�H�Q�W�V���V�R�Q�W���W�U�D�Q�V�S�R�U�W�p�V����

����

�7�U�D�o�D�J�H�����L�G�H�Q�W�L�I�L�F�D�W�L�R�Q���G�X���S�D�W�L�H�Q�W���H�W���V�D���O�R�F�D�O�L�V�D�W�L�R�Q���� ����
�&�K�H�F�N�O�L�V�W�����(�T�X�L�S�H�P�H�Q�W�����S�U�R�F�p�G�X�U�H���G�H���W�U�D�Q�V�P�L�V�V�L�R�Q�����V�X�L�Y�L���G�H�V��
�P�p�G�L�F�D�P�H�Q�W�V�����D�Q�Q�R�W�D�W�L�R�Q�V�����V�S�p�F�L�I�L�F�L�W�p���G�H�V���S�D�W�L�H�Q�W�V�����W�U�D�o�D�J�H���G�X���S�D�W�L�H�Q�W����
�F�K�H�F�N�S�R�L�Q�W�V����

���� ��

�3�U�R�W�R�F�R�O�H��
�P�p�G�L�F�D�P�H�Q�W�V��

�&�H�U�W�D�L�Q�V���P�p�G�L�F�D�P�H�Q�W�V���V�S�p�F�L�I�L�T�X�H�V���V�R�Q�W���W�U�D�Q�V�S�R�U�W�p�V���D�Y�H�F���O�H���S�D�W�L�H�Q�W���H�W��
�G�R�L�Y�H�Q�W���r�W�U�H���V�X�L�Y�L�V�����W�U�D�F�p�V���H�W���V�F�H�O�O�p�V��

����

�$�F�F�q�V���H�Q���W�R�X�W���W�H�P�S�V���D�X�[���P�p�G�L�F�D�P�H�Q�W�V���Y�L�W�D�X�[�� ���� ��
�/�H�V���S�D�W�L�H�Q�W�V���G�H���P�p�G�H�F�L�Q�H���L�Q�W�H�U�Q�H���G�R�L�Y�H�Q�W���r�W�U�H���W�U�D�Q�V�S�R�U�W�p�V���V�D�Q�V���O�H�X�U��
�W�U�D�L�W�H�P�H�Q�W���M�R�X�U�Q�D�O�L�H�U��

����

�&�K�H�F�N�O�L�V�W�����P�p�G�L�F�D�P�H�Q�W�V���D�G�P�L�Q�L�V�W�U�p�V���G�R�L�Y�H�Q�W���r�W�U�H���Q�R�W�L�I�L�p�V�����O�H�V��
�P�p�G�L�F�D�P�H�Q�W�V���V�S�p�F�L�I�L�T�X�H�V���G�R�L�Y�H�Q�W���r�W�U�H���W�U�D�F�p�V�����X�Q�H���F�R�S�L�H���S�D�S�L�H�U���G�X��
�W�U�D�L�W�H�P�H�Q�W���G�X���S�D�W�L�H�Q�W���G�R�L�W���r�W�U�H���M�R�L�Q�W���D�X���G�R�V�V�L�H�U����

���� ��

�6�X�S�S�R�U�W���W�H�F�K�Q�L�T�X�H��
�H�W���K�X�P�D�L�Q��

�/�H�V���p�T�X�L�S�H�V���G�H���U�p�D�Q�L�P�D�W�L�R�Q�V���G�R�L�Y�H�Q�W���r�W�U�H���S�U�p�V�H�Q�W�H�V���V�X�U���O�H���V�L�W�H���G�H��
�G�p�S�D�U�W���H�W���G�¶�D�U�U�L�Y�p�H��

����

�8�Q���S�K�D�U�P�D�F�L�H�Q���H�V�W���G�L�V�S�R�Q�L�E�O�H���S�R�X�U���U�p�S�R�Q�G�U�H���D�X�[���T�X�H�V�W�L�R�Q�V���������K���������K�� ����
�/�D���S�U�p�V�H�Q�F�H���G�H�V���P�p�G�L�F�D�P�H�Q�W�V���Q�p�F�H�V�V�D�L�U�H�V���D�X�[���S�D�W�L�H�Q�W�V���G�D�Q�V���O�¶�X�Q�L�W�p��
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�p�W�D�L�H�Q�W�� �H�Q�� �S�U�H�P�L�H�U�� �M�X�J�p�H�V�� �F�R�P�P�H�� �H�I�I�H�F�W�X�p�H�V�� �R�X�� �Q�R�Q���� �S�X�L�V�� �O�D�� �T�X�D�O�L�W�p�� �G�H�� �F�K�D�T�X�H�� �D�F�W�L�R�Q�� �p�W�D�L�W��
�Q�R�W�p�H���V�X�U���X�Q�H���p�F�K�H�O�O�H���G�H���������L�Q�V�X�I�I�L�V�D�Q�W�����j���������H�[�F�H�O�O�H�Q�W�������/�H�V���D�F�W�L�R�Q�V���Q�R�Q���H�I�I�H�F�W�X�p�H�V���U�H�F�H�Y�D�L�H�Q�W��
�G�¶�R�I�I�L�F�H���O�D���Q�R�W�H���G�H��������



�&�K�D�S�L�W�U�H������

�5�p�V�X�P�p���G�H���W�K�q�V�H��
��

62 

�F�����5�p�V�X�O�W�D�W�V��
�7�R�X�V���O�H�V���K�{�S�L�W�D�X�[���R�Q�W���H�I�I�H�F�W�X�p���G�H�X�[���H�[�H�U�F�L�F�H�V���G�H���V�L�P�X�O�D�W�L�R�Q�V�����/�D���G�X�U�p�H���P�R�\�H�Q�Q�H���G�H���W�R�X�W�H�V��
�O�H�V���V�L�P�X�O�D�W�L�R�Q�V���p�W�D�L�W���G�H�����������K�H�X�U�H�V���������������������P�L�Q�X�W�H�V�������(�Q���P�R�\�H�Q�Q�H�����O�H�V�������K�{�S�L�W�D�X�[���R�Q�W���U�p�S�R�Q�G�X��
�j�� �����“������ �G�H�V�� �D�F�W�L�R�Q�V�� �D�W�W�H�Q�G�X�H�V�� �O�R�U�V�� �G�H�� �O�D�� �S�U�H�P�L�q�U�H�� �V�L�P�X�O�D�W�L�R�Q���� �'�H�V�� �G�L�I�I�p�U�H�Q�F�H�V�� �R�Q�W�� �p�W�p��
�R�E�V�H�U�Y�p�H�V�� �H�Q�W�U�H�� �O�H�V�� �H�[�H�U�F�L�F�H�V�� ���� �H�W�� ������ �/�H�� �W�D�X�[�� �P�R�\�H�Q�� �G�
�D�F�W�L�R�Q�V�� �U�p�D�O�L�V�p�H�V�� �D�� �D�X�J�P�H�Q�W�p�� �j��
�����“���������S�������������������'�H���S�O�X�V�����O�D���T�X�D�O�L�W�p���G�H�V���D�F�W�L�R�Q�V���V�
�H�V�W���D�P�p�O�L�R�U�p�H���G�H���������������j�����������������S� ���������������H�W��
�O�H�� �W�H�P�S�V�� �G�H�� �U�D�V�V�H�P�E�O�H�P�H�Q�W�� �G�X�� �J�U�R�X�S�H�� �G�H�� �F�R�P�P�D�Q�G�H�P�H�Q�W�� �D�� �G�U�D�V�W�L�T�X�H�P�H�Q�W�� �G�L�P�L�Q�X�p�� �H�Q�W�U�H��
�O�H�V���G�H�X�[���V�L�P�X�O�D�W�L�R�Q�V�����G�H���������P�L�Q�X�W�H�V���j�������P�L�Q�X�W�H�V�������/�H���W�D�E�O�H�D�X�������P�R�Q�W�U�H���O�H�V���U�p�V�X�O�W�D�W�V���R�E�W�H�Q�X�V��
�G�X�U�D�Q�W���O�H�V���G�H�X�[���H�[�H�U�F�L�F�H�V���S�R�X�U���O�H�V���T�X�D�W�U�H���S�K�D�U�P�D�F�L�H�V���K�R�V�S�L�W�D�O�L�q�U�H�V������

�7�D�E�O�H�D�X���������5�p�V�X�O�W�D�W�V���G�H�V���H�[�H�U�F�L�F�H�V���G�H���V�L�P�X�O�D�W�L�R�Q���G�D�Q�V���O�H�V���T�X�D�W�U�H���S�K�D�U�P�D�F�L�H�V���K�R�V�S�L�W�D�O�L�q�U�H�V��

���� �5�p�V�X�O�W�D�W�V���G�H�V���S�K�D�U�P�D�F�L�H�V���K�R�V�S�L�W�D�O�L�q�U�H�V�� �0�R�\�H�Q�Q�H��

�$�� �%�� �&�� �' �� ���� ���� �7���W�H�V�W��
�S���Y�D�O�X�H��

�1�X�P�p�U�R���G�X���V�F�H�Q�D�U�L�R�� ���� ���� ���� ���� ���� ���� ���� ���� �� �� ��

�1�R�P�E�U�H���G�¶�L�W�H�P�V���S�D�U���V�F�p�Q�D�U�L�R�� ���� �� ���� �� ���� �� ���� �� ���� �� ���� �� ���� �� ���� �� �� �� ��

�7�H�P�S�V���p�F�R�X�O�p���H�Q�W�U�H���O�H�V���G�H�X�[��
�V�L�P�X�O�D�W�L�R�Q�V���>�P�R�L�V�@��

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

�7�D�X�[���G�¶�D�F�W�L�R�Q�V���H�I�I�H�F�W�X�p�H�V���>���@�� ���� �� ���� �� ���� �� ���� �� ���� �� ���� �� ���� �� ���� �� ���� �� ���� �� ������������ ��

�4�X�D�O�L�W�p���P�R�\�H�Q�Q�H���G�H�V���D�F�W�L�R�Q�V��
�������W�R��������

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

�7�H�P�S�V���S�R�X�U���O�D���S�U�L�V�H���G�H��
�F�R�P�P�D�Q�G�H�P�H�Q�W���>�P�L�Q�@��

���� �� ���� �’ �� ���� ���� �� ���� ���� ���� ���������� �������� ��

�'�X�U�p�H���G�H���O�D���V�L�P�X�O�D�W�L�R�Q���>�P�L�Q�@�� ������ �� ������ �� ������ �� ������ �� ������ �� ������ �� ������ �� ������ �� ������ �� ������ �� ��

�3�U�p�V�H�Q�F�H���G�¶�X�Q���S�O�D�Q��
�F�D�W�D�V�W�U�R�S�K�H��

�1�R�Q�� �2�X�L�� �1�R�Q�� �2�X�L�� �1�R�Q�� �2�X�L�� �2�X�L�� �2�X�L�� �� �� ��

�’���3�D�V���G�H���S�U�L�V�H���G�H���F�R�P�P�D�Q�G�H�P�H�Q�W���I�R�U�P�H�O���W�R�X�W�H���O�D���G�X�U�p�H���G�H���O�¶�H�[�H�U�F�L�F�H��

�/�H�V�� �S�U�L�Q�F�L�S�D�X�[�� �G�p�I�L�V�� �p�W�D�L�H�Q�W�� �O�D�� �F�R�P�P�X�Q�L�F�D�W�L�R�Q�� ���U�H�I�R�U�P�X�O�D�W�L�R�Q���� �H�W�� �O�H�� �U�\�W�K�P�H�� �G�H�� �F�R�Q�G�X�L�W�H�� �G�H��
�F�U�L�V�H�����(�Q���H�I�I�H�W�����F�H�V���G�H�X�[���G�R�P�D�L�Q�H�V���U�p�F�R�O�W�H�Q�W���O�H�V���Q�R�W�H�V���P�R�\�H�Q�Q�H�V���G�H�����U�H�V�S�H�F�W�L�Y�H�P�H�Q�W�������������H�W��
�������� �O�R�U�V�� �G�X�� �S�U�H�P�L�H�U�� �H�[�H�U�F�L�F�H���� �7�R�X�W�H�I�R�L�V���� �F�¶�H�V�W�� �G�D�Q�V�� �F�H�V�� �G�H�X�[�� �G�R�P�D�L�Q�H�V�� �T�X�H�� �O�D�� �S�O�X�V�� �J�U�D�Q�G�H��
�S�U�R�J�U�H�V�V�L�R�Q���H�V�W���R�E�V�H�U�Y�p�H�����O�H�V���Q�R�W�H�V���G�H�����������H�W�������������U�H�V�S�H�F�W�L�Y�H�P�H�Q�W�����R�Q�W���p�W�p���R�E�W�H�Q�X�H�V���O�R�U�V���G�X��
�G�H�X�[�L�q�P�H���H�[�H�U�F�L�F�H������ �/�D���S�U�H�P�L�q�U�H���V�L�P�X�O�D�W�L�R�Q���D���D�E�R�X�W�L���j�� �O�D���F�U�p�D�W�L�R�Q���G�
�X�Q�� �S�O�D�Q���G�H���F�D�W�D�V�W�U�R�S�K�H��
�G�D�Q�V�� �O�H�V�� ���� �S�K�D�U�P�D�F�L�H�V�� �K�R�V�S�L�W�D�O�L�q�U�H�V�� �T�X�L�� �Q�¶�H�Q�� �S�R�V�V�p�G�D�L�H�Q�W�� �S�D�V�� �H�W�� �j�� �O�
�D�P�p�O�L�R�U�D�W�L�R�Q�� �G�H�� �F�H�O�X�L��
�H�[�L�V�W�D�Q�W�� �G�D�Q�V�� �O�H�� �G�H�U�Q�L�H�U�� �p�W�D�E�O�L�V�V�H�P�H�Q�W���� �7�R�X�W�H�V�� �O�H�V�� �V�L�P�X�O�D�W�L�R�Q�V�� �R�Q�W�� �p�W�p�� �E�L�H�Q�� �U�H�o�X�H�V�� �H�W��
�D�S�S�U�p�F�L�p�H�V�� �S�D�U�� �O�H�V�� �F�R�O�O�D�E�R�U�D�W�H�X�U�V���� �,�O�V�� �R�Q�W���� �H�Q�W�U�H�� �D�X�W�U�H�V���� �V�R�X�O�L�J�Q�p�� �O�¶�X�W�L�O�L�W�p�� �G�H�� �F�H�O�O�H�V���F�L���� �/�H�V��
�S�U�L�Q�F�L�S�D�X�[���S�R�L�Q�W�V���U�H�O�H�Y�p�V���S�D�U���O�H�V���p�Y�D�O�X�D�W�H�X�U�V���V�R�Q�W���U�p�S�H�U�W�R�U�L�p�V���G�D�Q�V���O�H���W�D�E�O�H�D�X��������
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�7�D�E�O�H�D�X�� ������ �3�U�L�Q�F�L�S�D�X�[�� �S�R�L�Q�W�V���j�� �D�P�p�O�L�R�U�H�U�� �H�W�� �S�R�L�Q�W�V�� �S�R�V�L�W�L�I�V�� �U�H�O�H�Y�p�V�� �S�D�U�� �O�H�V�� �p�Y�D�O�X�D�W�H�X�U�V�� �G�X�U�D�Q�W�� �O�H�V��
�H�[�H�U�F�L�F�H�V���G�H���V�L�P�X�O�D�W�L�R�Q��

��

�3�R�L�Q�W�V���j���D�P�p�O�L�R�U�H�U���U�H�O�H�Y�p�V���G�X�U�D�Q�W�� �$�P�p�O�L�R�U�D�W�L�R�Q�V���R�E�V�H�U�Y�p�H�V��
�G�X�U�D�Q�W���O�H���G�H�X�[�L�q�P�H��
�H�[�H�U�F�L�F�H��

�6�X�J�J�H�V�W�L�R�Q�V��
�G�¶�D�P�p�O�L�R�U�D�W�L�R
�Q�V���S�U�R�S�R�V�p�H�V��
�S�D�U���O�H�V��
�p�Y�D�O�X�D�W�H�X�U�V���� �3�U�H�P�L�H�U���H�[�H�U�F�L�F�H�� �'�H�X�[�L�q�P�H���H�[�H�U�F�L�F�H��
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�x�� �3�D�V���G�H���6�2�3���V�D�X�I���G�D�Q�V���X�Q�H���S�K�D�U�P�D�F�L�H��
�x�� �'�L�I�I�L�F�X�O�W�p���G�¶�L�Q�I�R�U�P�H�U���O�D���S�K�D�U�P�D�F�L�H���G�X��

�G�p�F�O�H�Q�F�K�H�P�H�Q�W���G�¶�X�Q���6�2�3���S�D�U���O�¶�K�{�S�L�W�D�O��
���V�D�X�I���S�R�X�U���O�D���S�K�D�U�P�D�F�L�H���D�Y�H�F���6�2�3����

�x�� �0�D�Q�T�X�H���G�H���V�W�U�X�F�W�X�U�H���K�L�p�U�D�U�F�K�L�T�X�H��

�x�� �$�P�p�O�L�R�U�D�W�L�R�Q���S�R�V�V�L�E�O�H���G�H�V��
�W�D�E�O�H�D�X�[���G�H���F�R�Q�G�X�L�W�H�V���D�S�U�q�V��
�O�H�V���D�Y�R�L�U���W�H�V�W�p�V���G�X�U�D�Q�W���F�H�W��
�H�[�H�U�F�L�F�H��

�x�� �3�U�p�V�H�Q�F�H���G�¶�X�Q���6�2�3���G�D�Q�V��
�W�R�X�W�H�V���O�H�V���S�K�D�U�P�D�F�L�H�V��

�x�� �&�R�Q�V�X�O�W�D�W�L�R�Q���U�D�S�L�G�H���G�X���6�2�3��
�x�� �'�p�F�O�H�Q�F�K�H�P�H�Q�W���G�X���6�2�3��

�I�D�F�L�O�L�W�p��
�x�� �(�W�D�E�O�L�V�V�H�P�H�Q�W���S�O�X�V���U�D�S�L�G�H��

�G�X���P�D�Q�D�J�H�P�H�Q�W���G�H�V���X�Q�L�W�p�V��
�x�� �8�W�L�O�L�V�D�W�L�R�Q���G�H�V���W�D�E�O�H�D�X�[���G�H��

�E�R�U�G��

�x�� �(�Q�W�U�D�v�Q�H�U���O�H�V��
�p�T�X�L�S�H�V���j��
�X�W�L�O�L�V�H�U���O�H�V��
�6�2�3��
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�x�� �/�H�D�G�H�U���S�D�V���F�O�D�L�U�H�P�H�Q�W���G�p�I�L�Q�L��
�x�� �5�p�S�D�U�W�L�W�L�R�Q���V�S�R�Q�W�D�Q�p�H���G�H�V���W�k�F�K�H�V��

�P�D�L�V���Q�R�Q���F�R�R�U�G�R�Q�Q�p�H�V��
�x�� �0�D�Q�T�X�H���G�H���G�p�O�p�J�D�W�L�R�Q���G�H�V���W�k�F�K�H�V��
�x�� �0�D�Q�T�X�H���G�¶�D�Q�W�L�F�L�S�D�W�L�R�Q��
�x�� �$�E�V�H�Q�F�H���G�¶�©���D�F�W�L�R�Q�V���F�D�U�G�V���ª��

���X�Q�L�T�X�H�P�H�Q�W���X�Q�H���S�K�D�U�P�D�F�L�H���H�Q���D�Y�D�L�W����
�U�p�V�X�O�W�D�Q�W���j���X�Q�H���G�p�V�R�U�J�D�Q�L�V�D�W�L�R�Q���G�H���O�D��
�U�p�S�D�U�D�W�L�R�Q���G�H�V���W�k�F�K�H�V��

�x�� �$�E�V�H�Q�F�H���G�¶�©���D�F�W�L�R�Q�V���F�D�U�G�V���ª��
���j���O�¶�H�[�F�H�S�W�L�R�Q���G�¶�X�Q�H��
�S�K�D�U�P�D�F�L�H����

�x�� �0�D�Q�T�X�H���G�H���G�p�O�p�J�D�W�L�R�Q���G�H��
�W�k�F�K�H�V���V�S�p�F�L�I�L�T�X�H�V��

�x�� �'�L�I�I�L�F�X�O�W�p���G�¶�L�G�H�Q�W�L�I�L�H�U���X�Q��
�U�H�V�S�R�Q�V�D�E�O�H���S�R�X�U���F�K�D�T�X�H��
�S�U�R�F�H�V�V�X�V���V�H�F�W�H�X�U���L�P�S�O�L�T�X�p��

�x�� �0�D�Q�T�X�H���G�¶�R�S�W�L�P�L�V�D�W�L�R�Q���G�H�V��
�U�H�V�V�R�X�U�F�H�V���K�X�P�D�L�Q�H�V��

�x�� �,�G�H�Q�W�L�I�L�F�D�W�L�R�Q���G�X���O�H�D�G�H�U��
�D�P�p�O�L�R�U�p�H����

�x�� �&�U�p�H�U��
�G�H�V���©���D�F�W�L�R�Q�V��
�F�D�U�G�V���ª��
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�x�� �,�P�S�O�p�P�H�Q�W�D�W�L�R�Q���O�H�Q�W�H���R�X���D�E�V�H�Q�F�H���G�X��
�F�R�P�L�W�p���O�H�D�G�H�U���S�R�X�U���O�H�V���S�K�D�U�P�D�F�L�H�V��
�V�D�Q�V���6�2�3��

�x�� �6�p�S�D�U�D�W�L�R�Q���S�H�X���F�O�D�L�U�H���H�Q�W�U�H���O�H�V���U�{�O�H�V��
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�V�L�P�X�O�D�W�L�R�Q�V���G�D�Q�V���O�H�V���S�K�D�U�P�D�F�L�H�V���K�R�V�S�L�W�D�O�L�q�U�H�V�����P�D�L�V���F�H�V���U�p�V�X�O�W�D�W�V���G�R�L�Y�H�Q�W���r�W�U�H���F�R�Q�I�L�U�P�p�V���V�X�U��
�X�Q���S�O�X�V���J�U�D�Q�G���Q�R�P�E�U�H���G�H���S�D�U�W�L�F�L�S�D�Q�W�V�����8�Q�H���G�H�X�[�L�q�P�H���O�L�P�L�W�D�W�L�R�Q���L�P�S�R�U�W�D�Q�W�H���p�W�D�L�W���O�H���I�D�L�W���T�X�H���O�H�V��
�D�F�W�L�R�Q�V�� �H�W�� �O�H�X�U�V�� �T�X�D�O�L�W�p�V�� �R�Q�W�� �p�W�p�� �M�X�J�p�H�V�� �S�D�U�� �G�H�V�� �p�Y�D�O�X�D�W�H�X�U�V���� �/�D�� �P�L�V�H�� �H�Q�� �S�O�D�F�H�� �G�H�� �J�U�L�O�O�H��
�G�¶�p�Y�D�O�X�D�W�L�R�Q���D�Y�D�L�W���S�R�X�U���E�X�W���G�H���O�L�P�L�W�H�U���O�H���S�O�X�V���S�R�V�V�L�E�O�H���O�D���V�X�E�M�H�F�W�L�Y�L�W�p�����P�D�L�V���F�K�D�T�X�H���p�Y�D�O�X�D�W�H�X�U��
�U�H�V�W�H�� �P�D�O�J�U�p�� �W�R�X�W�� �L�Q�I�O�X�H�Q�F�p�� �S�D�U�� �V�H�V�� �S�U�R�S�U�H�V�� �H�[�S�p�U�L�H�Q�F�H�V�� �F�H�� �T�X�L�� �O�D�L�V�V�H�� �O�D�� �S�R�V�V�L�E�L�O�L�W�p�� �G�¶�D�Y�R�L�U��
�T�X�H�O�T�X�H�V���Y�D�U�L�D�W�L�R�Q�V���G�¶�X�Q���p�Y�D�O�X�D�W�H�X�U���j���O�¶�D�X�W�U�H����

�H�����&�R�Q�F�O�X�V�L�R�Q��

�&�H�W�W�H�� �p�W�X�G�H���D���P�L�V�� �H�Q�� �D�Y�D�Q�W�� �O�
�L�Q�W�p�U�r�W�� �G�H�V�� �V�L�P�X�O�D�W�L�R�Q�V�� �G�¶�H�[�H�U�F�L�F�H�V�� �G�H�� �F�U�L�V�H�� �������� �S�R�X�U�� �O�H�V��
�S�K�D�U�P�D�F�L�H�V�� �K�R�V�S�L�W�D�O�L�q�U�H�V���� �/�H�� �Q�R�P�E�U�H�� �G�
�D�F�W�L�R�Q�V�� �F�R�U�U�H�F�W�H�V�� �D�� �D�X�J�P�H�Q�W�p�� �G�H�� �P�D�Q�L�q�U�H��
�V�L�J�Q�L�I�L�F�D�W�L�Y�H�� �H�Q�W�U�H�� �O�H�V�� �H�[�H�U�F�L�F�H�V�� ���� �H�W�� ������ �*�O�R�E�D�O�H�P�H�Q�W���� �O�H�V�� �V�L�P�X�O�D�W�L�R�Q�V�� �R�Q�W�� �D�P�p�O�L�R�U�p�� �O�
�p�W�D�W�� �G�H��
�S�U�p�S�D�U�D�W�L�R�Q�� �G�H�V�� �S�K�D�U�P�D�F�L�H�V�� �K�R�V�S�L�W�D�O�L�q�U�H�V�� �F�R�Q�F�H�U�Q�p�H�V�� �H�W�� �I�D�Y�R�U�L�V�p�� �O�D�� �V�H�Q�V�L�E�L�O�L�V�D�W�L�R�Q�� �G�X��
�S�H�U�V�R�Q�Q�H�O����
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�'�����*�H�V�W�L�R�Q���G�H���O�D���S�D�Q�G�p�P�L�H���G�H���&�2�9�,�'���������S�D�U���O�H�V���S�K�D�U�P�D�F�L�H�V��
�K�R�V�S�L�W�D�O�L�q�U�H�V���V�X�L�V�V�H�V����

�D�����,�Q�W�U�R�G�X�F�W�L�R�Q���H�W���R�E�M�H�F�W�L�I�V��

�/�D�� �S�D�Q�G�p�P�L�H�� �G�H�� �&�2�9�,�'�������� �D�� �P�L�V�� �j�� �U�X�G�H�� �p�S�U�H�X�Y�H�� �O�H�V�� �V�\�V�W�q�P�H�V�� �G�H�� �V�D�Q�W�p�� �H�Q�� ������������ �&�H�W�W�H��
�p�W�X�G�H���D�Y�D�L�W���S�R�X�U���R�E�M�H�F�W�L�I�V���G�
�D�P�p�O�L�R�U�H�U���O�D���J�H�V�W�L�R�Q���S�K�D�U�P�D�F�H�X�W�L�T�X�H���G�H�V���I�X�W�X�U�H�V���F�U�L�V�H�V���V�D�Q�L�W�D�L�U�H�V��
�H�Q�� �H�I�I�H�F�W�X�D�Q�W�� �X�Q�H�� �U�H�Y�X�H�� �G�H�� �O�D�� �J�H�V�W�L�R�Q�� �H�W�� �G�H�V�� �G�p�I�L�V�� �U�H�Q�F�R�Q�W�U�p�V�� �O�R�U�V�� �G�H�� �F�H�W�W�H�� �F�U�L�V�H�� �S�D�U�� �O�H�V��
�S�K�D�U�P�D�F�L�H�V���K�R�V�S�L�W�D�O�L�q�U�H�V���V�X�L�V�V�H�V����

�E�������0�p�W�K�R�G�H����
�8�Q�� �T�X�H�V�W�L�R�Q�Q�D�L�U�H�� �p�O�H�F�W�U�R�Q�L�T�X�H�� �D�� �p�W�p�� �H�Q�Y�R�\�p�� �j�� �W�R�X�V�� �O�H�V�� �U�H�V�S�R�Q�V�D�E�O�H�V�� �G�H�� �S�K�D�U�P�D�F�L�H�V��
�K�R�V�S�L�W�D�O�L�q�U�H�V�� �H�Q�� �6�X�L�V�V�H�� �P�H�P�E�U�H�V�� �G�H�� �O�¶�$�V�V�R�F�L�D�W�L�R�Q�� �V�X�L�V�V�H�� �G�H�V�� �S�K�D�U�P�D�F�L�H�Q�V�� �G�H��
�O�¶�D�G�P�L�Q�L�V�W�U�D�W�L�R�Q�� �H�W�� �G�H�V�� �K�{�S�L�W�D�X�[�� ���*�6�$�6�$������ �/�H�� �T�X�H�V�W�L�R�Q�Q�D�L�U�H�� �p�W�D�L�W�� �R�U�J�D�Q�L�V�p�� �H�Q�� �R�Q�]�H�� �J�U�R�X�S�H�V��
�G�H�� �T�X�H�V�W�L�R�Q�V������ �O�H�V�� �L�Q�I�R�U�P�D�W�L�R�Q�V�� �J�p�Q�p�U�D�O�H�V�� �V�X�U�� �O�H�V�� �U�p�S�R�Q�G�D�Q�W�V���� �O�D�� �S�K�D�U�P�D�F�L�H�� �K�R�V�S�L�W�D�O�L�q�U�H�� �H�W��
�O�¶�K�{�S�L�W�D�O�������O�H���P�D�Q�D�J�H�P�H�Q�W���G�H���F�U�L�V�H������ �O�H�V���U�H�V�V�R�X�U�F�H�V���K�X�P�D�L�Q�H�V������ �O�H�V���P�p�G�L�F�D�P�H�Q�W�V���X�W�L�O�L�V�p�V���D�X�[��
�V�R�L�Q�V���L�Q�W�H�Q�V�L�I�V�������O�H�V���P�p�G�L�F�D�P�H�Q�W�V���X�W�L�O�L�V�p�V���S�R�X�U���O�H�V���S�D�W�L�H�Q�W�V���D�W�W�H�L�Q�W�V���G�H���&�2�9�,�'�������������O�D���J�H�V�W�L�R�Q��
�G�H�V�� �P�p�G�L�F�D�P�H�Q�W�V�� �G�D�Q�V�� �O�H�V�� �©���X�Q�L�W�p�V�� �&�2�9�,�'���������ª������ �O�¶�K�\�J�L�q�Q�H������ �O�¶�D�S�S�X�L�� �D�X�[�� �p�T�X�L�S�H�V�� �P�p�G�L�F�R��
�V�R�L�J�Q�D�Q�W�H�V������ �O�D�� �S�U�L�V�H�� �H�Q�� �F�K�D�U�J�H�� �G�H�V�� �S�D�W�L�H�Q�W�V�� �&�2�9�,�'������������ �G�¶�D�X�W�U�H�V�� �S�U�R�E�O�q�P�H�V�� �U�H�Q�F�R�Q�W�U�p�V������ �H�W��
�O�H�V���S�H�U�V�S�H�F�W�L�Y�H�V���I�X�W�X�U�H�V�����/�D���F�R�O�O�H�F�W�H���G�H�V���G�R�Q�Q�p�H�V���D���p�W�p���U�p�D�O�L�V�p�H���G�X���������P�D�L���D�X���������M�X�L�Q��������������

�F�����5�p�V�X�O�W�D�W�V��

�$�X���W�R�W�D�O�����������U�p�S�R�Q�V�H�V���R�Q�W���p�W�p���U�H�o�X�H�V���V�X�U���O�H�V���������T�X�H�V�W�L�R�Q�Q�D�L�U�H�V���H�Q�Y�R�\�p�V�����������������$�X���Q�L�Y�H�D�X���G�X��
�S�L�F���G�H�V���L�Q�I�H�F�W�L�R�Q�V���G�H���O�D���S�U�H�P�L�q�U�H���Y�D�J�X�H�������������G�H�V���S�K�D�U�P�D�F�L�H�V���K�R�V�S�L�W�D�O�L�q�U�H�V�����3�+�����R�Q�W���G�p�F�O�D�U�p��
�T�X�
�X�Q�H���S�D�U�W�L�H���G�H���O�H�X�U���S�H�U�V�R�Q�Q�H�O���D�Y�D�L�W���G�€���F�K�D�Q�J�H�U���G�H���W�k�F�K�H�V�������G�H�������������G�H���F�K�D�Q�J�H�P�H�Q�W������������
�G�H�V�� �3�+���� �j�� �!�������� �G�H�� �F�K�D�Q�J�H�P�H�Q�W�� �������� �G�H�V�� �3�+������ �'�H�V�� �S�U�R�F�p�G�X�U�H�V�� �R�S�p�U�D�W�L�R�Q�Q�H�O�O�H�V�� �V�W�D�Q�G�D�U�G��
���6�2�3���� �R�X�� �X�Q�� �S�O�D�Q�� �G�H�� �S�D�Q�G�p�P�L�H�� �p�W�D�L�H�Q�W�� �G�p�M�j�� �G�L�V�S�R�Q�L�E�O�H�V�� �G�D�Q�V�� ������ ���� �G�H�V�� �p�W�D�E�O�L�V�V�H�P�H�Q�W�V�� �G�H��
�V�D�Q�W�p���� �8�Q�H�� �F�H�O�O�X�O�H�� �G�H�� �F�U�L�V�H�� �D�� �p�W�p�� �F�U�p�p�H�� �G�D�Q�V�� �F�H�U�W�D�L�Q�V�� �p�W�D�E�O�L�V�V�H�P�H�Q�W�V���� �(�O�O�H�� �p�W�D�L�W��
�S�U�L�Q�F�L�S�D�O�H�P�H�Q�W�� �F�R�P�S�R�V�p�H�� �G�X�� �S�K�D�U�P�D�F�L�H�Q�� �H�Q�� �F�K�H�I�� ������������ �H�W���G�¶�X�Q�� �P�H�P�E�U�H�� �G�H�� �O�
�X�Q�L�W�p�� �G�H��
�O�R�J�L�V�W�L�T�X�H���S�K�D�U�P�D�F�H�X�W�L�T�X�H�����G�D�Q�V�����������G�H�V���p�W�D�E�O�L�V�V�H�P�H�Q�W�V�������/�D���G�L�V�S�R�Q�L�E�L�O�L�W�p���G�H�V���P�p�G�L�F�D�P�H�Q�W�V��
�G�D�Q�V�� �O�H�V�� �X�Q�L�W�p�V�� �G�H�� �V�R�L�Q�V�� �G�p�G�L�p�H�V�� �D�X�[�� �S�D�W�L�H�Q�W�V�� �&�2�9�,�'�������� �D�� �p�W�p�� �J�p�U�p�H�� �S�U�L�Q�F�L�S�D�O�H�P�H�Q�W�� �H�Q��
�D�X�J�P�H�Q�W�D�Q�W�� �O�H�V�� �V�W�R�F�N�V�� �H�[�L�V�W�D�Q�W�V�� ���������� �G�H�V�� �3�+���� �H�W���R�X�� �H�Q�� �F�U�p�D�Q�W�� �X�Q�� �H�V�S�D�F�H�� �G�H�� �V�W�R�F�N�D�J�H��
�V�X�S�S�O�p�P�H�Q�W�D�L�U�H�� ���������� �G�H�V�� �3�+������ �'�H�V�� �U�p�V�H�U�Y�H�V�� �G�H�� �P�p�G�L�F�D�P�H�Q�W�V�� �D�Y�D�L�H�Q�W�� �p�W�p�� �D�Q�W�L�F�L�S�p�H�V�� �G�D�Q�V��
���������G�H�V���3�+�������������G�H�V���3�+���R�Q�W���F�U�p�p���G�H�V���O�L�V�W�H�V���G�H���P�p�G�L�F�D�P�H�Q�W�V���G�R�Q�W���O�H���W�D�E�O�H�D�X�������S�U�p�V�H�Q�W�H���O�H�V��
�F�R�Q�W�H�Q�X�V�� �S�U�L�Q�F�L�S�D�X�[���� �/�D�� �I�L�J�X�U�H�� ������ �T�X�D�Q�W�� �j�� �H�O�O�H���� �P�R�Q�W�U�H�� �O�H�V�� �P�p�G�L�F�D�P�H�Q�W�V�� �O�H�V�� �S�O�X�V�� �F�R�Q�F�H�U�Q�p�V��
�S�D�U���X�Q�H���U�X�S�W�X�U�H���G�H���V�W�R�F�N���R�X���W�U�q�V���S�U�R�F�K�H���G�H���F�H�O�O�H���F�L�����/�H���U�H�P�G�H�V�L�Y�L�U���D���p�W�p���H�Q���U�X�S�W�X�U�H���G�H���V�W�R�F�N��
�G�D�Q�V�� �������� �G�H�V�� �3�+���� �'�H�� �S�O�X�V���� �O�H�� �S�U�R�S�R�I�R�O�� ���������� �G�H�V�� �3�+���� �H�W�� �O�H�� �P�L�G�D�]�R�O�D�P�� ���������� �G�H�V�� �3�+���� �R�Q�W��
�V�X�V�F�L�W�p���O�H���S�O�X�V���G�
�L�Q�T�X�L�p�W�X�G�H�V���D�X�[���3�+���S�D�U���U�D�S�S�R�U�W���D�X�[���U�L�V�T�X�H�V���G�H���S�p�Q�X�U�L�H�V����
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�7�D�E�O�H�D�X�������0�p�G�L�F�D�P�H�Q�W�V���O�H�V���S�O�X�V���X�W�L�O�L�V�p�V���G�D�Q�V���O�H�V���X�Q�L�W�p�V���&�2�9�,�'��������

�&�O�D�V�V�H�V��
�W�K�p�U�D�S�H�X�W�L�T�X�H�V��

�Q���������� �0�p�G�L�F�D�P�H�Q�W�V��

�7�U�D�L�W�H�P�H�Q�W�V��
�&�2�9�,�'������ ��

���������������� �/�R�S�L�Q�D�Y�L�U���U�L�W�R�Q�D�Y�L�U�� ���.�D�O�W�H�U�D�Š���� �D�Q�G�� �p�T�X�L�Y�D�O�H�Q�W�V���� �K�\�G�U�R�[�\�F�K�O�R�U�R�T�X�L�Q�H��
���3�O�D�T�X�H�Q�L�O�Š���� �H�W�� �p�T�X�L�Y�D�O�H�Q�W�V���� �U�H�P�G�H�V�L�Y�L�U�� ���9�H�N�O�X�U�\�Š������ �W�R�F�L�O�L�]�X�P�D�E��
���$�F�W�H�P�U�D�Š����

�6�p�G�D�W�L�I�V���� ���������������� �'�H�[�P�H�G�H�W�R�P�L�G�L�Q�H�����O�R�U�D�]�H�S�D�P�����P�L�G�D�]�R�O�D�P��
�$�Q�H�V�W�K�p�V�L�T�X�H�V���� ���������������� �(�W�R�P�L�G�D�W�H���� �I�H�Q�W�D�Q�\�O���� �N�H�W�D�P�L�Q�H���� �S�U�R�S�R�I�R�O���� �U�H�P�L�I�H�Q�W�D�Q�L�O�����V�X�I�H�Q�W�D�Q�L�O����

�V�X�[�D�P�H�W�K�R�Q�L�X�P��
�$�Q�W�L�E�L�R�W�L�T�X�H�V���� ���������������� �$�P�L�N�D�F�L�Q�H�����D�P�R�[�L�F�L�O�O�L�Q�H���� �D�]�L�W�K�U�R�P�\�F�L�Q�H���� �F�H�I�W�U�L�D�[�R�Q�H���� �F�H�I�X�U�R�[�L�P�H����

�L�P�L�S�H�Q�H�P���F�L�O�D�V�W�D�W�L�Q���� �P�H�U�R�S�H�Q�H�P���� �S�L�S�H�U�D�F�L�O�O�L�Q���W�D�]�R�E�D�F�W�D�P����
�S�R�V�D�F�R�Q�D�]�R�O�H��

�&�X�U�D�U�H�V�� ���������������� �$�W�U�D�F�X�U�L�X�P�����F�L�V�D�W�U�D�F�X�U�L�X�P�����U�R�F�X�U�R�Q�L�X�P��
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�3�O�D�Q�L�I�L�F�D�W�L�R�Q���S�U�p�Y�L�V�L�R�Q�Q�H�O�O�H�����p�Y�D�O�X�D�W�L�R�Q���G�H�V��
�U�L�V�T�X�H�V���H�W���G�H���O�H�X�U�V���p�Y�R�O�X�W�L�R�Q�V���V�X�S�S�R�V�p�H�V��
�D�L�Q�V�L���T�X�H���G�H���O�H�X�U�V���S�R�W�H�Q�W�L�H�O�O�H�V���F�R�Q�V�p�T�X�H�Q�F�H�V��
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�0�L�V�H���H�Q���S�O�D�F�H���H�W���F�R�P�P�X�Q�L�F�D�W�L�R�Q���G�H���P�H�V�X�U�H�V��
�G�H���S�U�R�W�H�F�W�L�R�Q���G�X���S�H�U�V�R�Q�Q�H�O��

�1�R�Q��

�'�H�P�D�Q�G�H�V���G�¶�D�S�S�X�L���H�Q���S�H�U�V�R�Q�Q�H�O���D�X���F�D�Q�W�R�Q��
���3�U�R�W�H�F�W�L�R�Q���F�L�Y�L�O�H�����H�W���j���O�D���&�R�Q�I�p�G�p�U�D�W�L�R�Q��
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�1�R�Q��

�������6�p�F�X�U�L�V�D�W�L�R�Q���G�H��
�O�µ�L�Q�I�U�D�V�W�U�X�F�W�X�U�H��
�S�U�R�S�U�H���j���O�D��
�S�K�D�U�P�D�F�L�H��

�&�H�O�O�X�O�H���G�H���F�U�L�V�H�� �0�L�V�H���H�Q���S�O�D�F�H���H�W���F�R�P�P�X�Q�L�F�D�W�L�R�Q���G�¶�X�Q�H��
�S�U�R�F�p�G�X�U�H���G�¶�K�\�J�L�q�Q�H��

�1�R�Q��

�e�O�D�E�R�U�D�W�L�R�Q���G�¶�X�Q���S�O�D�Q���G�H���S�U�R�W�H�F�W�L�R�Q���V�H�O�R�Q���O�H�V��
�G�H�P�D�Q�G�H�V���G�H���O�D���&�R�Q�I�p�G�p�U�D�W�L�R�Q���H�W��
�F�R�P�P�X�Q�L�F�D�W�L�R�Q���G�H���O�D���S�U�R�F�p�G�X�U�H��

�1�R�Q��

�)�D�E�U�L�F�D�W�L�R�Q�� �0�L�V�H���H�Q���S�O�D�F�H���G�¶�X�Q�H���S�R�V�V�L�E�L�O�L�W�p���G�H���I�D�E�U�L�F�D�W�L�R�Q��
�G�H���G�p�V�L�Q�I�H�F�W�D�Q�W�V���G�H���V�X�U�I�D�F�H���H�Q���F�D�V���G�H��
�S�p�Q�X�U�L�H��

�1�R�Q��

������
�$�S�S�U�R�Y�L�V�L�R�Q�Q�H�P�H
�Q�W���V�S�p�F�L�I�L�T�X�H���H�Q��
�P�p�G�L�F�D�P�H�Q�W�V��

�&�H�O�O�X�O�H���G�H���F�U�L�V�H�� �6�X�L�Y�L���U�D�S�S�U�R�F�K�p���G�H���F�H�U�W�D�L�Q�V���V�W�R�F�N�V���G�H��
�P�p�G�L�F�D�P�H�Q�W�V���M�X�J�p�V���L�Q�G�L�V�S�H�Q�V�D�E�O�H�V���H�W���j��
�U�L�V�T�X�H���G�H���U�X�S�W�X�U�H��

�1�R�Q��

�7�U�D�Q�V�P�L�V�V�L�R�Q���K�H�E�G�R�P�D�G�D�L�U�H���j���O�D��
�&�R�Q�I�p�G�p�U�D�W�L�R�Q���G�¶�X�Q���L�Q�Y�H�Q�W�D�L�U�H���G�H�V���V�W�R�F�N�V���G�H��
�P�p�G�L�F�D�P�H�Q�W�V���M�X�J�p�V���L�Q�G�L�V�S�H�Q�V�D�E�O�H�V��

�1�R�Q��

�/�R�J�L�V�W�L�T�X�H��
�S�K�D�U�P�D�F�H�X�W�L�T�X�H��

�*�H�V�W�L�R�Q���G�H�V���V�W�R�F�N�V���G�H�V���P�p�G�L�F�D�P�H�Q�W�V��
�V�S�p�F�L�I�L�T�X�H�V��

�3�D�U�W�L�H�O�O�H�P�H�Q�W��

�*�H�V�W�L�R�Q���G�H�V���S�p�Q�X�U�L�H�V���G�H���P�p�G�L�F�D�P�H�Q�W�V��
�V�S�p�F�L�I�L�T�X�H�V�����F�R�P�P�X�Q�L�F�D�W�L�R�Q���G�H�V���V�R�O�X�W�L�R�Q�V��
�P�L�V�H�V���H�Q���S�O�D�F�H��

�3�D�U�W�L�H�O�O�H�P�H�Q�W��

�&�U�p�D�W�L�R�Q���G�H���Q�R�X�Y�H�D�X�[���O�L�H�X�[���G�H���V�W�R�F�N�D�J�H���S�R�X�U��
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�6�R�X�W�L�H�Q���O�R�J�L�V�W�L�T�X�H���G�D�Q�V���O�H�V���X�Q�L�W�p�V���G�H���V�R�L�Q�V�� �3�D�U�W�L�H�O�O�H�P�H�Q�W��
�/�R�J�L�V�W�L�T�X�H��
�S�K�D�U�P�D�F�H�X�W�L�T�X�H���)�D
�E�U�L�F�D�W�L�R�Q��

�*�H�V�W�L�R�Q���S�K�D�U�P�D�F�H�X�W�L�T�X�H���G�¶�X�Q�H���p�W�X�G�H���F�O�L�Q�L�T�X�H��
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�1�R�Q��

�3�K�D�U�P�D�F�L�H���F�O�L�Q�L�T�X�H�� �,�G�H�Q�W�L�I�L�F�D�W�L�R�Q���G�H�V���W�U�D�L�W�H�P�H�Q�W�V���X�W�L�O�L�V�p�V���S�R�X�U��
�W�U�D�L�W�H�U���O�H�V���V�\�P�S�W�{�P�H�V���G�X���&�2�9�,�'����������
�Q�R�W�D�P�P�H�Q�W���D�X�[���V�R�L�Q�V���F�U�L�W�L�T�X�H�V�����H�W���F�H�X�[���j��
�H�I�I�H�W���D�Q�W�L���6�$�5�6���&�R�9������
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�1�R�Q��

�*�H�V�W�L�R�Q���G�H�V��
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�U�H�P�S�O�L�V�V�D�J�H���j���S�D�U�W�L�U���G�H���O�D���S�U�R�G�X�F�W�L�R�Q���L�Q�W�H�U�Q�H��

�1�R�Q��

�)�D�E�U�L�F�D�W�L�R�Q�� �3�U�R�G�X�F�W�L�R�Q���G�H���G�p�V�L�Q�I�H�F�W�D�Q�W�V���S�R�X�U���O�H�V���P�D�L�Q�V�� �1�R�Q��
�������$�S�S�X�L���F�O�L�Q�L�T�X�H�� �$�V�V�L�V�W�D�Q�F�H��

�S�K�D�U�P�D�F�H�X�W�L�T�X�H���H�W��
�S�K�D�U�P�D�F�L�H���F�O�L�Q�L�T�X�H��

�3�U�p�V�H�Q�F�H���G�¶�X�Q���S�K�D�U�P�D�F�L�H�Q���G�D�Q�V���O�H�V���X�Q�L�W�p�V��
�G�H���V�R�L�Q�V���F�U�L�W�L�T�X�H�V���W�R�X�V���O�H�V���M�R�X�U�V��

�3�D�U�W�L�H�O�O�H�P�H�Q�W��

�5�H�Y�X�H���G�H���W�U�D�L�W�H�P�H�Q�W���G�H���W�R�X�V���O�H�V���S�D�W�L�H�Q�W�V��
�K�R�V�S�L�W�D�O�L�V�p�V���S�R�X�U���O�H���&�2�9�,�'������ ��

�3�D�U�W�L�H�O�O�H�P�H�Q�W��

�e�O�D�E�R�U�D�W�L�R�Q���H�W���G�L�I�I�X�V�L�R�Q���G�H���G�R�F�X�P�H�Q�W�V��
�G�¶�D�V�V�L�V�W�D�Q�F�H���S�K�D�U�P�D�F�H�X�W�L�T�X�H���V�H�O�R�Q���O�D��
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�'�p�I�L�Q�L�W�L�R�Q���G�¶�D�O�W�H�U�Q�D�W�L�Y�H���W�K�p�U�D�S�H�X�W�L�T�X�H���R�X��
�G�¶�D�G�P�L�Q�L�V�W�U�D�W�L�R�Q���H�Q���I�R�Q�F�W�L�R�Q���G�H�V���G�L�V�S�R�Q�L�E�L�O�L�W�p�V��
�G�H�V���G�L�V�S�R�V�L�W�L�I�V���P�p�G�L�F�D�X�[�����H�[�����S�R�X�V�V�H��
�V�H�U�L�Q�J�X�H�V�����H�W���G�H�V���P�p�G�L�F�D�P�H�Q�W�V����
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�)�D�E�U�L�F�D�W�L�R�Q�� �)�D�E�U�L�F�D�W�L�R�Q���G�H���I�R�U�P�H�V���Q�R�Q���G�L�V�S�R�Q�L�E�O�H�V���G�H��
�W�U�D�L�W�H�P�H�Q�W�V���S�R�W�H�Q�W�L�H�O�V���G�X���6�$�5�6���&�R�9���������H�[������
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�S�U�p�S�D�U�D�W�L�R�Q���G�H���F�H�U�W�D�L�Q�V���P�p�G�L�F�D�P�H�Q�W�V��
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�/�R�J�L�V�W�L�T�X�H��
�S�K�D�U�P�D�F�H�X�W�L�T�X�H��

�*�H�V�W�L�R�Q���G�H�V���V�W�R�F�N�V���G�H���P�p�G�L�F�D�P�H�Q�W�V��
�G�L�U�H�F�W�H�P�H�Q�W���G�D�Q�V���O�H�V���X�Q�L�W�p�V���G�H���V�R�L�Q�V��
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�G�H�V���S�D�W�L�H�Q�W�V��

�3�D�U�W�L�H�O�O�H�P�H�Q�W��
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�P�D�V�T�X�H�V��
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�/�R�J�L�V�W�L�T�X�H��
�S�K�D�U�P�D�F�H�X�W�L�T�X�H��

�'�L�V�W�U�L�E�X�W�L�R�Q���G�H���V�W�R�F�N�V���I�p�G�p�U�D�X�[���G�H���P�D�V�T�X�H�V��
�G�¶�K�\�J�L�q�Q�H���S�R�X�U���O�H�V���S�U�R�I�H�V�V�L�R�Q�Q�H�O�V���G�H���O�D���V�D�Q�W�p��
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�G�L�V�S�R�Q�L�E�O�H��

�(�W�R�P�L�G�D�W�H�� �6�X�L�Y�L���U�D�S�S�U�R�F�K�p���G�H�V���V�W�R�F�N�V�� �.�p�W�D�P�L�Q�H�����S�U�R�S�R�I�R�O����
�.�p�W�D�P�L�Q�H�� �3�U�R�F�K�H���G�H���O�D���U�X�S�W�X�U�H�� �0�L�G�D�]�R�O�D�P�����S�U�R�S�R�I�R�O�����'�H�[�P�H�G�H�W�R�P�L�G�L�Q�H��
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Emergency and Disaster Preparedness of European
Hospital Pharmacists: A Survey

Laurence Schumacher, PharmD ; Pascal Bonnabry, PharmD, PhD ;
Nicolas Widmer, PharmD, PhD

ABSTRACT
Objective:This study was focused on reviewing the emergency and disaster preparedness of European

hospital pharmacists.
Methods:An online survey based on International Pharmaceutical Federation (FIP) guidelines for natural

disasters was sent to European hospital pharmacies, with the support of the European Association of
Hospital Pharmacists. Additional questions were added about the characteristics of respondents, as well
as preparedness and experience of manmade disasters. Descriptive statistics were used to analyze the
results.

Results:Hospital pharmacists in France (20%) and Spain (19%) returned most of the 306 questionnaires
completed in 27 countries. Half of the respondents had analyzed their regional disaster risk, but 65% had
never practiced emergency drills. Fifteen percent of respondents had experienced at least 1 major emer-
gency or disaster event in the last 5 years. Fifty-six percent of those respondents who experienced a dis-
aster subsequently created and promoted internal standard operating procedures (SOPs) for future
emergencies, versus 23% for those who had not experienced disasters. Among pharmacists having
experienced disasters, 40% organized a post-disaster debriefing to improve their future response.

Conclusions:Results highlighted that most European hospital pharmacists were not fully compliant with
FIP guidelines. However, respondents who had experienced disasters were more likely to create and
promote SOPs for future disasters. Further worldwide analysis and benchmarking are necessary, and
FIP guidelines should be more strongly promoted.

Key Words:disaster planning, mass casualty incidents, medical countermeasures, standard operating
procedures, strategic stockpile

T he world has recently faced more natural and
manmade disasters than ever before. Natural
events were mostly extreme weather (mainly

floods and storms), but most of the deaths observed
(56%, 747 234) from 1998–2017 were caused by earth-
quakes.1 The resulting economic losses were highest in
2017 (US $337 billion worldwide), including US $24
billion of damage and about 536 dead and 3000 injured
in Europe alone.2 The greatest total disaster-related
economic losses in Europe between 1998 and 2017
were in Germany (US $57.9 billion), Italy (US
$56.6 billion), and France (US $43.3 billion).
Disaster-related economic losses in the United States
were US $944.8 billion in the same period. In
Europe overall, 37% of economic losses were
climate-related (storms, wildfires, floods, droughts,
landslides, and extreme temperatures), and 54%
resulted from geophysical disasters (earthquakes,
volcanic activity, and mass dry movement).1 A
European Commission analysis showed floods to be
the most probable risk, followed by other climate-
related events (extreme temperatures and wildfires).3

Concerning industrial-risk events, industrial accidents,
infrastructure breakdowns, or collapses resulting in a
loss of life, transport accidents, terrorism, and cyber
attacks were also cited.3 Table 1shows the main disas-
ters that occurred in Europe in 2017.

Even though the overall numberof victims has decreased,
these situations are very demanding for Europe’s health
systems because of increasing complexity.4 Health care
professionals (HCPs), including pharmacists, play key
roles in adequately responding to and treating victims
during disasters.5 For instance, pharmacists in commu-
nity, hospital, industrial, and administrative settings must
offer their pharmaceutical knowledge, such as their logis-
tical and technical skills (eg, drugs procurement, emer-
gency drug supply, cold chain management in disaster
area, or even specific drugs manufacturing). In addition,
clinical skills, such as obtaining medication history,
specific drugs, and antidotes counseling, and identifica-
tion of therapeutic substitution possibilities with
equivalent treatment can be also specifically useful in
these crises situations. Thiscontribution must be adapted
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to the available resources and crisis context, which is a specific
aspect of disaster response.

Following the US September 11 attacks in 2001 and other fur-
ther worldwide terrorist attacks, the global health care commu-
nity decided to improve its preparedness and planning for
responding to these types of events and to various disas-
ters.6-8 The main actors of this response are HCPs, especially
those working in hospitals, and they have been encouraged to
improve their preparedness because any gap could have serious
consequences for patients. However, despite the US

Department of Health having paid to improve hospital
disaster-preparedness,9,10 a 2008 study showed that a hospital
preparedness gap still existed.

In 2003, the American Society of Health-System Pharmacists
issued a statement on helping pharmacists improve their prepar-
edness and describing the role which pharmacists should play dur-
ing disaster situations. This statement underlined their key roles
in disaster preparedness and response.11 Then, Setlak proposed
strategies to improve pharmacists’ preparedness and response to
bioterrorism threats.12 Afterward, Ford et al. expanded it to

TABLE 1
Major Emergency or Disaster Events in Europe, 2017– Summary of the Swiss Re Institute Report 2018.2

Events Country (City) Damages
Natural disaster Winter storm Egon, icy winds, heavy

snowfall, floods
France, Germany, Switzerland,

Luxembourg
10 dead, 100 missing

Heavy snowfall, icy winds, freezing Italy 6 dead
50 injured

Cold spell bringing frost damage in Europe
— severe damage to agriculture

Germany, Austria, Italy, France,
Switzerland, Spain, Croatia, Slovenia,
Romania, Ukraine, Serbia

49 dead
71 injured

Thunderstorms— 243 buildings, 2000
vehicles damaged

Russia (Moscow) 23 dead

24 injured

Wildfires— 320 houses damaged, 45 328
ha of forest burnt

Portugal (Pedr ógão Grande, Castanheira
de Pera, Figueir ó dos Vinhos)

65 dead

160 injured

Drought in Europe France, Italy, Spain, Serbi, Montenegro,
Croatia

34 dead
11 injured

Torrential rains trigger flash flood and wind
damage, 1 tornado— severe damage to
infrastructure

Croatia (Zadar, Knin) 16 dead

200 injured

Cyclone Herwart Germany, Austria, Denmark, Poland,
Czech Republic, Slovakia, Hungary

123 dead
539 injured

Manmade disasters Mass shooting at a nightclub Turkey (Istanbul) 39 dead
70 injured

Suicide bomb explosion at a
metro station

Russia (St Petersburg) 15 dead
64 injured

Suicide bomb explosion outside concert hall United Kingdom (Manchester) 22 dead
116 injured

Stampede during celebrations for sport Italy (Turin) 1 dead
1500 injured

Fire at a residential 24-story building— fire
started in a faulty fridge-freezer

United Kingdom (London) 71 dead, 9 missing
74 injured

Boat carrying migrants capsizes Mediterranean Sea 35 dead
Crash from a commuter train into a platform Spain (Barcelona) 54 injured
Gas cloud at beaches United Kingdom (Beachy Head and

Birling Gap)
150 injured

Fire and explosion at a chemical plant Germany (Ludwigshafen) 48 dead
46 injured

Collision of a passenger train with a freight train Germany (Meerbusch) 50 injured
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disasters and divided the roles of pharmacists into several catego-
ries: patient management, response integration, pharmaceutical
supply, and policy coordination.13

At the international level, the International Pharmaceutical
Federation (FIP) also published in 2006 its own set of standards
suggesting that pharmacists needed to be involved in
manmade and natural disasters.14 Then, in 2016, FIP released
guidelines for the common areas of employment in pharmacy,
advising how pharmacies should prepare and respond to
natural disasters. The document proposes practical recommen-
dations and sets out the professional standards for pharmacy
staff, and especially pharmacists, in various settings (commu-
nity, hospital, industrial, etc.). The document (1) suggests
concrete actions and offers a very comprehensive review
describing every step needed to respond correctly to any disas-
ter; (2) covers many topics such as prevention, mitigation,
preparation, response, and recovery; and (3) promotes the
value of having updated standard operating procedures
(SOPs) and testing them with simulations.15 Finally, in
2017, FIP published a more general policy statement underly-
ing the benefits of adequate disaster preparedness.16

These guidelines thus highlighted the important role of
pharmacy and pharmacists in disaster preparedness11,15,16

and described various disaster experiences.17-21 In 2017, the
level of preparedness of Europe’s pharmacists was, however,
unknown. Therefore, the present study’s purpose was to review
whether European hospital pharmacists had prepared for disas-
ters in compliance with the recent FIP guidelines.

METHOD
A cross-sectional, Europe-wide study was conducted using a
Web-based open survey designed on the SurveyMonkey®

(San Mateo, CA;http://www.surveymonkey.com/) platform.
This survey was based on the FIP recommendations,
“Responding to disasters: Guidelines for pharmacy 2016.”15

We selected the guidelines’ chapter concerning hospital phar-
macies, and each item in this chapter was converted into 1 or
more questions. Additional questions were added to increase
our general knowledge on disaster preparedness in Europe: per-
sonal information (eg, function in the pharmacy, kind of hos-
pital, number of hospital bed, experience of disasters),
manmade disasters (eg, new safety precautions or protocols
since the recent terrorist attacks in Europe and in the world),
drug stock information (eg, composition of emergency
stockpile, coagulation blood factors), and blood product man-
agement (eg, origins, amount). The questionnaire was organized
into 7 clusters of questions: demographic questions about the
respondent, prevention, preparation, response, recovery, drugs
(information about emergency stockpile), and European risk
perception (linked, for instance, to the recent terrorism across
the continent). Altogether, it consisted of 55 questions in
English and usedconditional branchingto create a custom path
through the survey, depending on the respondent’s answer.

Therefore, not all participants needed to answer every question.
Most of the questions were multiple-choice and allowed
multiple answers. Participants who had not experienced any
major emergency or disaster events in the previous 5 years
(ie, from 2013 onward) took 10–15 minutes to complete the
survey, and those who had had some experience with a disaster
situation took 30–40 minutes.

Data were collected between November 2017 and June 2018
using our online, anonymous, self-administered questionnaire
sent out by e-mail to the presidents and delegates of Europe’s
national hospital pharmacists associations, with the support of
the European Association of Hospital Pharmacists (EAHP).
They were asked to distribute the survey to all head pharma-
cists and pharmacists in their respective countries. The survey
was also sent directly to national associations. The targets were
about 4800 hospital pharmacies in Europe.22 Reminders were
e-mailed at 10 days, 2, 4, and 6 months after the first contact.

Study inclusion criteria were that participants were hospital
pharmacists, in 1 of the EAHP’s 35 member countries23 or a
neighboring one (Albania and Cyprus), and that at least the
demographic questions were answered (first 6 questions).
Raw data were exported into Microsoft Excel® 2010 software
(Microsoft Corporation, Redmond, WA) to perform descrip-
tive statistics. The Fisher’s exact test for“experienced disasters
or not” comparisons were carried out using STATA® version
14.1 (StataCorp, College Station, TX), andP-values< 0.05
indicate a significant difference.

RESULTS
Demographics
Only 306 survey responses out of a total of 339 answers were
used (33 were excluded for failing to meet the inclusion crite-
ria; Figure 1). Respondents from 27 countries (73%) partici-
pated in the study, with the most contributors coming from
France (n= 61, 20%), Spain (n= 59, 19%), Germany (n
= 36, 12%), Italy (n= 35, 11%), and Switzerland (n= 34,
11%). Other countries accounted for less than 10% each
(seeFigure 1). Large countries from which we received no sur-
vey answers were the United Kingdom (UK) and Turkey. It is
also worth noting that 57% (n= 175) of participants worked
in hospitals with 200 to 1000 beds (22% had< 200 beds; 21%
had> 1000 beds) and that 65% (n= 199) were either univer-
sity (n= 104, 34%) or military hospitals (n= 4, 1%).Figure 2
shows this demographic data.

Among the 306 hospital pharmacists included, 15% (n= 46)
had experienced at least 1 major emergency or disaster event in
the past 5 years. The main causes were human violence (24%;
terrorism, rioting), transport accidents (24%), geophysical
occurrences (17%; earthquakes), meteorological events
(15%; extreme temperatures, storms), biological events
(12%; epidemics, insect infestations, animal stampedes), mis-
cellaneous accidents (7%; non-industrial collapse of
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government services, communication, or agriculture), hydro-
logical events (5%; floods, landslides), industrial accidents
(5%; chemical spills, explosions, fires), and economic crises
(5%; collapse in economic growth, financial crises).

Prevention
Of the 202 participants who answered the questions, 101
(50%) had performed an analysis of their region’s disaster risk,
and 71 (35%) had carried out emergency simulations or drills.
Table 2shows the differences with regard to questions about
prevention between respondents who had disaster experience
and those who did not.

Preparedness
Fifty-one (27%) of 188 respondents had created, provided, and
promoted guidelines for impending emergencies. The others
had not, either because their hospital director had not consid-
ered this a priority (52%), there were no capacities/resources
(43%), the hospital’s pharmacy director had not considered
this a priority (26%), and/or there were no skills in the team
to develop SOPs (16%).Table 2 shows the differences in
preparedness between respondents who had disaster experi-
ence and those who did not.

Thirty-nine (93%) of 42 respondents had a drug stockpile, and
half of them could ensure the sustainability of patients’ drug

FIGURE 1
Study Flow-Diagram.

FIGURE 2
Demographic Data.
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supplies for a minimum of 24 hours.Table 3shows the man-
agement of stockpiles in the responding hospital pharmacies.

Thirty-three (19%) of 175 respondents had created, provided,
and promoted guidelines for periodic testing of SOPs. The
others had not, either because this was not a priority for the
hospital director (45%), there were no capacities/resources
to do so (41%), it was not a priority for the hospital pharmacy
director (25%), nobody in the pharmacy team had the skills to
develop SOPs (14%), and/or other reasons (17%). The results
were dependent on whether respondents had experienced an
emergency or disaster situation (seeTable 2).

In 38 (24%) out of 159 respondents, local personnel and
affiliates were informed of the tasks to be carried out in

emergency situations, 86 (54%) were only partially informed,
and 35 (22%) were not informed. Again, this result changed
depending on disaster experience (seeTable 2). In total, 82
(78%) out of 105 pharmacy directors were at least, in part,
informed of their tasks in emergencies.

Response and Recovery
Sixteen (70%) of 26 pharmacists having experienced disaster
situations had adequately implemented their local emergency
SOPs, and 8 (40%) out of 20 had learnt lessons from using
their SOPs to improve future approaches and to incorporate
into SOPs after an emergency event.

Drugs
One hundred seven (79%) of the 136 respondents stated that
their pharmacies had a dedicated stock for emergency and dis-
aster situations, containing various therapeutic classes of drugs.
This stock was most frequently composed of perfusions, anti-
dotes, anti-infective, and analgesics (Table 4).

Risk in Europe
Five (4%) out of 133 respondents had recently experienced
manmade disasters, but 25 (19%) out of those 133 had
re-evaluated their regional risk profiles following recent man-
made disaster events in Europe (notably, terrorist attacks) to
adapt their preparedness. For 24 of the 133 respondents
(75%; n= 18), human violence had been identified as 1 of
the 3 main current risks, followed by industrial accidents
(67%; n= 16) and transport accidents (46%; n= 11).
However, only 8 (6%) of 133 respondents had added new
safety precautions or protocols to their internal guidelines.

DISCUSSION
The present study assessed the emergency and disaster
response preparedness of European hospital pharmacies. To

TABLE 2
Impact of Disaster Experiences on the Preparedness of European Hospital Pharmacies

Experienced a Disaster Had Not Experienced a
Disaster

P-value*

Prevention Analyze and measure regional disaster
risks (n= 202)

69%
(n = 20/29)

47%
(n = 81/173)

0.048

Analyze local risks (n= 202) 69%
(n = 20/29)

45%
(n = 78/173)

0.017

Practice, simulations, or drills (n= 202) 62%
(n = 18/29)

31%
(n = 53/173)

0.002

Preparedness Create, provide, and promote guidelines for
impending emergencies (n= 188)

56%
(n = 14/25)

23%
(n = 37/163)

0.001

Create, provide and promote guidelines for
periodic testing of SOPs (n= 175)

33%
(n = 8/24)

17%
(n = 25/151)

0.087

Pharmacists informed, at least in part, of their
tasks in emergency situations (n= 159)

90%
(n = 19/21)

76%
(n = 105/138)

0.167

*Obtained by the Fisher’s exact test.

TABLE 3
Management of Pharmaceutical Stockpiles in European
Hospital Pharmacies

How Is Your Pharmaceutical
Stockpile Managed? (n= 42)

Number Percentage

Organized systematically so that pharmacists
and technicians can quickly and efficiently
access appropriate medicines

29 69%

Prepared to sustain an extra 100 patients for a
minimum of 24 hours

21 50%

Specific to the region and population
demographics

15 36%

Consistent with other institutions’ emergency
plans, such as community and industry,
within the same region or municipality, and
thus avoiding redundancy

14 33%

Kept in alternative, secure storage areas to
reduce the risk of medicine stocks being
compromised

14 33%

Other (please specify) 1 2%
No stockpile 3 7%
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reach this objective, a survey was spread to the thousands
of hospital pharmacies across Europe. Only 339 potential
participants responded, and only 306 respondents met our
criteria. This low participation rate might be due to a lack
of interest in the topic or to logistical issues. However, surveys
were returned from 73% of EAHP member countries, provid-
ing us with a broad sampling of the situation in Europe. It
should also be noted that respondents from 5 countries made
up the majority of the survey participants; 2 of them– France
and Germany– have the highest number of hospitals in
Europe.24,25

Concerning prevention and preparedness, risk analysis is the
first issue covered in the FIP guidelines. These recommend that
hospital pharmacists analyze their regional risks in order to
develop adequate natural disaster responses.15 Only half of
the respondents in our study had done so. The FIP guidelines
specify that SOPs should include this information because it is
more difficult to develop appropriate and specific responses to
disasters without knowing the exact risks in the hospital’s local
area. Despite this, the European Commission analyzed general
risk and identified floods as the most frequent risk, followed by
meteorological events3; this general analysis should be adapted
locally by each hospital for a more individual response to dis-
aster events. For these reasons, both natural and manmade
risks should also be periodically re-evaluated. In Europe, the
recent terrorist events seemed to have only a few influenced
hospital pharmacies. Indeed, only 19% had subsequently

changed their risk analyses even thoughviolencewas the main
risk cited by our study participants (75%). This perception is
also put forward by the European Commission, which raised
the overall risk level for natural and manmade disasters in
Europe.3 Furthermore, the Global Terrorism Index has
reported that terrorist acts had increased in Europe (129
attacks, including 14 deaths, in 2002, versus 630 attacks,
including 826 deaths, in 2016), as had the number of countries
affected (77 countries in the world were affected by at least 1
terror-related death in 2016, versus 65 in 2015).26 However,
the risk of terror-related death was lower than the risk of dying
in a flood or meteorological events.3 In this context, the hos-
pital pharmacies SOPs for emergency and disaster situations
should be adapted accordingly, without neglecting the impor-
tance of a regional risk assessment.

Preparedness is recommended in many guidelines,11,15 and dis-
aster management plans are essential to ensuring hospital staff
and hospital pharmacists’ preparedness and response.27 A lack
of preparedness can cause additional damage during a disaster
situation.10 In our study, however, only 27% of respondents
had a disaster management plan in their hospital pharmacy;
the others did not, mainly because it was not a priority for their
hospital director. A study in New Jersey’s hospitals demon-
strated that all of its respondents (n= 18) had institutional dis-
aster preparedness protocols in place, but that only 1 included
a clear description of its hospital pharmacy’s role.28The rates of
institutional disaster preparedness protocols were similar in
other hospitals studied in Switzerland (92%)29 and in Italy
(100%).30 One could make the hypothesis that hospital pre-
paredness protocols exist more frequently than specific hospi-
tal pharmacy preparedness protocols because hospitals are
under more direct governmental pressure to be ready to
respond to disasters than pharmacies. Knowledge about disas-
ter preparedness is certainly more well-rooted in general health
care culture than in a specific pharmacy culture. Indeed, the
study in New Jersey indicated that only 56% of hospital phar-
macies had a dedicated plan.28 However, the majority of
regional hospital respondents in a Maryland study judged
pharmaceutical preparedness as relevant to general disaster
preparedness planning, and 74% of hospital pharmacies had
a specific stockpile for dealing with biological and chemical
events.31 Extrapolating these results and comparing them to
ours suggest that US hospital pharmacies have a higher rate
of emergency and disaster preparedness than European ones.
One hypothesis to explain this difference may be that the
hospital directors and pharmacy heads in Europe might be less
aware of the risks of disaster and of the roles played by phar-
macists in dealing with them than in the United States.
Indeed, after September 11, 2001, the US government inten-
sively promoted its disaster preparedness program,32-35 but this
has not been the case in Europe.

One good point, however, was that the majority of respondents
in our study did have an emergency stockpile, even if they were
not fully compliant with every FIP recommendation. In the

TABLE 4
Stock Composition for Emergency or Disaster Situations
in European Hospital Pharmacies

Drug Classes (n= 136) n %
Perfusion (ATC B05) and irrigating

solution (ATC B05C)
59 43%

Antidotes (ATC V03AB) 57 42%
Anti-infective for systemic use (ATC J) 53 39%
Analgesics (ATC N02) 52 38%
Anesthetics (ATC N01) 50 37%
Cardiovascular system (ATC C) 44 32%
Blood and blood-forming organs (ATC B) 37 27%
Respiratory system (ATC R) 35 26%
Dermatological antiseptics and

disinfectants (ATC D08)
31 23%

Vaccines (ATC J07), immune sera and
immunoglobulins (ATC J06B)

26 19%

Medicated (ATC D09) and surgical
dressings (ATC V20)

25 18%

Psycholeptics (ATC N05) and
psychoanaleptics (ATC N06)

17 13%

Contrast media (ATC V08) 14 10%
Alimentary tract and metabolism (ATC A) 12 9%
Other (please specify) 17 13%
No specific stock 29 21%

Note: This list summarizes the drugs stored in European hospital pharmacies
for disaster situations (ie, considered as most useful by hospital pharmacists in
reverse order of importance).
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Maryland study, 85% of hospitals expected to have enough
stockpiles to operate at normal capacity for either 48 or 72
hours, even with an additional 100 patients.31 This capacity
is much larger than observed in Europe, where only 50% of
respondents in our study declared that their hospital could sus-
tain an extra 100 patients for a minimum of 24 hours.
Stockpiles of chemical antidotes were available in 51% of
23 hospitals in Los Angeles, versus 42% (n= 57) of those in
our study. Additionally, 42% of those Los Angeles hospitals36

had antibiotic stockpiles versus 39% in our study in Europe.
Although probably not significant, these slight differences
could be explained by the fact that the US government has
promoted the development of a national strategic stockpile
to counter the threat of a bioterrorist attack.31,37 In our study,
the majority of respondents had emergency drug stockpiles,
mainly including perfusions, antidotes, anti-infectives, and
analgesics that are among the most commonly used medica-
tions during disasters.

Additionally, guidelines recommend to test and inform staff
about SOPs to improve disaster response.15 Thirty-five percent
of European respondents in our survey had practiced emergency
drills, and 19% of hospital pharmacists had created, provided,
and/or promoted guidelines for periodic testing of SOPs. In
comparison, 84% of regional hospital pharmacies in
Maryland had participated in a drill.31 This latter study con-
cluded that pharmacies were best prepared for biological inci-
dents, followed by chemical and then radiological events. In
our study, most hospital pharmacies did not practice drills
because the head of the hospital director did not consider it a
priority. One hypothesis is that the role of pharmacists in disas-
ter response has not yet become a widespread consideration in
European health care culture. This would certainly influence
the availability of dedicated pharmacy capacity or the develop-
ment of specific team skills. In contrast, most of the European
hospital pharmacy personnel in our study (78%), including
head pharmacists, were partially or fully informed and aware
of the tasks that they should carry out in emergency situations.
Indeed, SOPs are only useful if the staff is familiar with them,
knows its content, and how to use the tools. Drills are a method
to train the staff about plans and the staff’s tasks.

In our study, the respondents who had experienced at least 1
disaster were more likely to have worked on their hospital’s
response preparedness and developed adequate local imple-
mentation policies for their SOPs for emergency and disaster
situations according to FIP guidelines. They were statistically
significantly more careful to analyze risks and to create, pro-
vide, and promote guidelines for impending emergencies.
They also practice drills more often than respondents who
had not experienced an emergency or disaster situation. To
the contrary, the hospital pharmacists who had not experi-
enced major emergency or disaster situations were less likely
to promote the need for improved preparedness and adequate
response. One hypothesis is that the pharmacists who had
experienced disaster situations were more sensitive and aware

of the risk than the others, probably because the impact of such
an experience has similar benefits to a drill. Those who had
experienced disaster situations were also better informed
(90%). Actually, some studies reported that populations
who had experienced disaster situations are more likely to pre-
pare for future disaster events.38,39 To the contrary, a study
highlights that, although Iran has experienced more disasters
than Sweden, Swedish hospitals are better prepared than
Iranian hospitals because of the higher socioeconomic level
of Sweden.40

Concerning the response and recovery, only a few of the hos-
pital pharmacists (15%) in our study had experienced a major
emergency or disaster situation and were thus able to respond
to this specific part of the questionnaire. Surprisingly, less than
half of those hospital pharmacists stated that they had learned
from their experience and modified their SOPs accordingly.
Performing a post-disaster review process should be routine
because it is important to learn from any disaster situation,
implement a potential new protocol, and thus allow the phar-
macy team to react even better next time. A similar debriefing
approach should be achieved after drills to improve knowledge
by own experiences.41,42

The present study had some limitations. The first was the lack
of participation by representatives of some major countries,
such as the UK. The data should thus be interpreted with cau-
tion, and answers should represent the opinions of the
responding hospitals only. Additionally, response rates varied
significantly from country to country and failed to reflect the
weights of their respective populations. Some pharmacists may
not have been able to answer the survey because it went out in
English only, but this would not explain the complete lack of
respondents from the UK. Furthermore, the total number of
pharmacists who actually received the survey is unknown
because of logistical limitations (we had no direct access to
the European database of the heads of hospital pharmacies
and pharmacies staff). As a result, the statistics are based on
the respondents only, and the proportion of participants
who did not answer remains unknown. Moreover, some partic-
ipants failed to complete the survey, making a comparison dif-
ficult between some answers. Another limitation is that the
questionnaire was sent to hospital pharmacists without the
possibility to determine afterward whether the respondents
were in similar or different hospitals. The results reported
therefore reflected data for pharmacists and not hospital phar-
macies. Finally, the 8 months necessary to collect the maxi-
mum number of survey answers were relatively long.
However, no major emergency or disaster situations that could
have biased the answers occurred at the respondent hospital
pharmacies during the data collection period.

CONCLUSION
These results demonstrated that European hospital
pharmacists today are still not fully compliant with the FIP
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disaster guidelines. However, respondents who had previously
experienced an emergency or disaster situation were more
likely to have created and promoted internal SOPs for dealing
with future events. Further worldwide analysis and bench-
marking are warranted, as is the development of a
compliance score to better compare different countries or types
of hospitals.

Hospital pharmacists bear an essential role in emergency and
disaster preparedness when drug management is essential.
Educating and training pharmacists about these situations
require significant improvement, and their responsibilities still
need to be clarified in several countries. The FIP guidelines, or
similar disaster preparedness guidelines, also require promotion
and awareness rising at national and local levels.
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ABSTRACT
Objectives  To ensure patient safety and the 
preparedness of medication processes during hospital 
relocations and evacuations by using Failure Modes, 
Effects, and Criticality Analysis (FMECA).
Methods  The relocation of six regional hospitals to a 
single building, resulting in 400 beds being moved, could 
be compared with an emergency evacuation. An FMECA 
was performed on the hospital group’s internal medicine 
and intensive care units (IMU and ICU), examining how 
medication processes would be affected by a hospital 
relocation or evacuation.
Results  We identi�ed 59 hospital relocation and 68 
evacuation failure modes. Failure modes were ranked 
based on their criticality index (CI; range 1–810). The 
higher the CI, the greater the patient-related risk. 
Average initial IMU and ICU hospital relocation CI scores 
were 160 (range 105–294) and 201 (range 125–343), 
respectively, subsequently reduced to 32 (�80%) and 
49 (�76%) after mitigation measures. Average initial 
IMU and ICU evacuation CI scores were 319 (range 
245–504) and 592 (range 441–810), respectively, 
subsequently reduced to 194 (�39%) and 282 (�52%). 
Most mitigation measures (17/22), such as for example 
checklists, could be implemented in both situations. Due 
to their unpredictable nature, �ve measures were speci�c 
to evacuation situations.
Conclusions  This study highlights the value of using 
an FMECA on medication processes to anticipate 
potential negative impacts on patient safety during 
hospital relocations or evacuations. Preparation for a 
hospital relocation can provide useful knowledge and an 
opportunity to test mitigation measures that might prove 
useful in evacuations.

INTRODUCTION
Since the Institute of Medicine’s 2000 report enti-
tled “To Err is Human”, 1 the concept and devel-
opment of a culture of patient safety has become a 
major healthcare topic, widely covered in the liter-
ature. Healthcare services have become committed 
to patient safety in all contexts. Although many 
hospital wards have applied risk management 
approaches to reduce risks for patients, these have 
yet to be generalised to the majority of activities 
performed in healthcare environments.2 Prepared-
ness is essential to improving reactions during 
crises and thus reducing any potential negative 
consequences for patients. Healthcare professionals 
(HCPs) and support staff are encouraged to be 
better prepared and to create and practise standard 

operating procedures for evacuations before they 
need to be used.3 4

Hospital relocations or evacuations are 
complex—often unique—events and thus inher-
ently hazardous to patient safety. Specific risk 
management approaches and a certain level of 
preparedness must be planned to reduce the proba-
bility of adverse events.3–6 Few studies in the litera-
ture have underlined the need for specific tools and 
preparedness for hospital relocations or moving a 
ward.7–13 Duffy et al reported how the relocation 
of a 525-bed acute tertiary hospital in Australia was 
postponed when a risk analysis revealed that the 
new building was not ready.5 Schaufele and Rozen-
feld et al agreed that a hospital relocation was a 
complex task that should be planned for similarly 
to disaster response planning.14 15 They developed 
specific tools and operational techniques that could 
be used in the event of a disaster, a need for surge 
capacity or relocation to another facility. They saw 
a hospital relocation as an opportunity to help other 
healthcare facilities better prepare for safely and 
efficiently evacuating their patients. Other authors 
have described incident command teams, planning 
for a 48-hour census reduction, and performing 
simulations and debriefing sessions.9 15 16 These 
experiences were reported as lessons learnt after 
relocations, but they included no prospective risk 
analyses that could have been used to develop stan-
dardised tools. The variations in setting, operation 
and architecture across different types of hospitals 
and clinical wards also make it difficult to apply a 
‘one-size-fits-all’ solution. This highlights the need 
for prospective targeted strategies to ensure patient 
safety during unique events like emergency evacua-
tion or relocation. 2

Another risk to patient safety in hospitals is 
related to medication errors. Many report the 
impact of this risk—missed medication doses, 
administration errors and others17–19—raising asso-
ciated costs to USD 42 billion.20 Despite this, we 
found no analyses of medication processes during 
relocation situations in the literature.21

Our 400-bed hospital group located in Switzer-
land had various units (six general medicine, five 
surgical, two paediatrics including neonatology, 
three intensive care, two gynaecology and obstet-
rics, and three rehabilitation wards) spread across 
six different sites (maximum ~20 km apart or ~20 
min driving time). In November 2019, all six sites 
were relocated to a single new building within 1 
month of one another. Such a massive operation 
required the development of versatile tools and 
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strategies to ensure patient safety. Failure Modes, Effects, and 
Criticality Analysis (FMECA) is a systematic prospective tool 
for analysing and reducing the risks of complex activities. It 
is based on the proactive structured analysis of processes by a 
multidisciplinary team. The objective is to improve the quality 
and safety of those processes using an iterative approach.22 It 
has already been used successfully to perform observational 
analytical studies of medication management processes23–25 and 
to evaluate risks within hospital wards, but never in relocation or 
evacuation situations.5 26 27

The objective of the present study was to prospectively 
perform an FMECA on medication processes to identify patient-
related risks in the context of our upcoming hospital relocation. 
This would enable us to propose mitigation measures to increase 
patient safety in two specific situations: hospital relocations and 
evacuations.

METHODS
Failure Modes, Effects, and Criticality Analysis (FMECA)
After management approval, an FMECA was performed on our 
hospital’s internal medicine and intensive care units (IMU and 
ICU). A multidisciplinary team of 12 IMU and ICU specialists 
was composed of a physician, a nurse and a head nurse from 
each unit, two pharmacists, a logistics manager, a member of 
the management team, a representative of the patient safety 
board and a specialist in FMECA. Three meetings were organ-
ised. The first meeting involved the entire team for over 3 hours 
as it reviewed initial medication processes—applicable to both 
hospital relocation and evacuation situations—and determined 
failure modes. The criticality analysis, performed at the second 
meeting, and the safety improvement analysis, performed at the 
third meeting, were completed in under 2 hours in total by their 
respective IMU and ICU specialists. The pharmacists, logistics 
manager, management team member, patient safety board repre-
sentative and the specialist in FMECA methodology participated 
in all meetings. As this type of analysis is not considered to be 
a clinical trial in Switzerland, it only required approval by our 
Institutional Review Board.

Determination of failure modes
First, the overall high-level medication process was broken 
down into substeps (figure 1), and a subsequent brainstorming 
session determined the potential failure modes in the context 
of a hospital relocation. Each participant worked individually 
to determine potential failure modes and their causes based on 
their professional knowledge. The moderator aggregated similar 
topics on an FMECA worksheet, and then a team analysed and 
discussed all the propositions in order to finalise a list of failure 
modes and their causes. In a similar approach, the team added 
specific potential emergency evacuation failure modes.

Criticality analysis
Each failure mode’s criticality index (CI) score was calculated 
by multiplying its occurrence, severity and detection scores. Its 
likelihood of occurrence was rated from 1 to 10 and its poten-
tial severity to patients and the chance of detecting it before it 
affected patient safety were rated from 1 to 9, based on the grid 
published by Williams and Talley.22 Rating estimations of all the 
failure modes were obtained by team consensus, considering the 
specific environments in which hospital relocations or evacua-
tions might take place.

Safety improvement analysis
Failure modes were prioritised based on their CI scores (minimum 
1–maximum 810). Pareto’s principle (or the 80/20 rule) was 
applied to select the failure modes with the greatest potential 
impact (the 20% with the highest CI scores). The team discussed 
and proposed mitigation measures for each failure mode above 
the threshold. It then evaluated each improvement by consid-
ering feasibility and costs. Based on the hypothetical implemen-
tation of all the proposed mitigation measures, a second CI score 
was calculated to evaluate their impact.

RESULTS
Determination of failure modes
The higher-level medication process consisted of three steps: 
departure from the old site of Hospital A, Transport and installa-
tion at the new site of Hospital B. This process was broken down 

Figure 1  Hospital relocation scenario with initial substeps (up) and the substeps with proposed mitigation measures (down), in blue. D�n, day of 
departure minus n days.
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into nine subtasks (figure  1). Failure modes were only sought 
afterwards, with 59 linked to a hospital relocation and 68 linked 
to an evacuation of both the IMU and ICU.

Criticality index analysis
The sum of the IMU’s CI was 4412 for a hospital relocation 
and 11 732 for an evacuation. These values are well below the 
maximum sum that could have been attained. Indeed, if all CI 
scores were of maximum criticality (810), the total sum would 
have been 55 080. On the other hand, if they were all minimal, 
the sum would have been 68. The highest IMU subtask CI scores 
for a hospital relocation or evacuation process were 294 and 
504, respectively, and these risks both related to losses of infor-
mation about patient medication. The mean initial CI score for 
the IMU’s relocation subtasks was 160 (range 105–294). The 
mean initial CI score for the IMU’s evacuation subtasks was 319 
(range 245–504).

The sum of the ICU’s CI was 4526 for hospital relocation and 
18 770 for an evacuation (the minimum possible was 59 and 
the maximum was 47 790). The highest ICU subtask CI scores 
for a hospital relocation or evacuation process were 343 and 
810, respectively, and these risks related to the impossibility of 
correctly restarting treatment at the new hospital due to lack 
of training or equipment (for the hospital relocation) and the 
impossibility of caring for patients either during their transport 
or at the new site due to a lack of medication (for the evacua-
tion). The mean initial CI for ICU hospital relocation subtasks 
was 201 (range 125–343). The mean initial CI for ICU evacua-
tion subtasks was 592 (range 441–810).

Figure 2 shows the mean CIs for IMU and ICU subtasks in the 
hospital relocation and evacuation situations.

Safety improvement analysis
Following Pareto’s principle, 12 hospital relocation and 14 evac-
uation failure modes were selected. Pareto’s principle suggests 
that 80% of the effects are the product of 20% of the causes. In 
our case, it was used to identify the 20% of the most important 
failures in order to decrease 80% of the risks for patients. 
Tables 1 and 2 show failure modes with their causes, their CI and 
their mitigation measures, and table 3 describes the mitigation 
measures in more detail. Six groups of mitigation measures were 
proposed for reducing the risks related to medication processes 

in hospital relocation and evacuation situations. IMU mitiga-
tion measures reduced the mean CI score of the selected failure 
�P�R�G�H�V���I�U�R�P�����������W�R�����������ï�����������I�R�U���K�R�V�S�L�W�D�O���U�H�O�R�F�D�W�L�R�Q�V���D�Q�G���I�U�R�P��
�������� �W�R�� �������� ���ï���������� �I�R�U�� �H�Y�D�F�X�D�W�L�R�Q�V���� �,�&�8�� �P�L�W�L�J�D�W�L�R�Q�� �P�H�D�V�X�U�H�V��
�U�H�G�X�F�H�G���W�K�H���P�H�D�Q���&�,���V�F�R�U�H���I�U�R�P�����������W�R�����������ï�����������I�R�U���K�R�V�S�L�W�D�O��
�U�H�O�R�F�D�W�L�R�Q�V���D�Q�G���I�U�R�P�����������W�R�������������ï�����������I�R�U���H�Y�D�F�X�D�W�L�R�Q�V��

In table 1, CIs are shown for hospital relocation and evacuation 
situations involving IMUs. In table 2, CIs are shown for hospital 
relocation and evacuation situations involving ICUs. Only the 
first 20% of the failure modes identified using Pareto’s principle 
are analysed. CI scores are shown for failure modes before (CIa) 
and after (CIb) applying mitigation measures, together with the 
�S�H�U�F�H�Q�W�D�J�H�� �U�H�G�X�F�W�L�R�Q�� ���¨������ �(�P�S�W�\�� �E�R�[�H�V�� �F�R�U�U�H�V�S�R�Q�G�� �W�R�� �I�D�L�O�X�U�H��
modes affecting only the other situation. Some failure modes 
were grouped under a 'Global' step heading because they affected 
every step. Table 3 explains all the mitigation measures in more 
detail.

DISCUSSION
Criticality analysis and determination of failure modes
An FMECA was performed on the medication processes used 
by our hospital’s IMU, because it had the largest number 
of patients, and its ICU, because it had the most critically ill 
patients. All 59 failure modes found for the hospital relocation 
situation were also applicable to the evacuation situation. These 
findings consolidated our hypothesis that these two situations 
were similar enough to be analysed in a comparable way.14 15 
Furthermore, the risks related to evacuation were always greater 
than the equivalent mode of failure for a hospital relocation: 
the unexpectedness of evacuation situations leads to greater risks 
than do anticipated planned relocations. This also explains why 
some failures are specific to this situation and had to be added. 
However, each subtask’s mean CI score evolved depending on 
the setting and unit involved (figure 2). The greatest IMU risk 
was at the departure from the old hospital whereas, for the ICU, 
it was at the new hospital site. This difference might be because 
an ICU’s HCPs are well drilled in managing medication during 
acute situations in a known environment. However, any modi-
fication to this environment, such as transportation, increases 
risks to patients. In contrast, the HCPs caring for patients at the 
departure hospital’s IMU carry out many interventions, each 
with their own risks, but patient transportation to a new envi-
ronment involves fewer safety-related issues because patients are 
stable. This highlights the importance of performing risk anal-
yses on medication processes for various types of hospital ward 
because the distribution of risk throughout these processes is 
specific to the setting.

Safety improvement analysis
With FMECA and specifically the determination of CIs, the impact 
of the measures can theoretically be estimated. Implementing miti-
gation measures on medication processes for hospital relocation 
and evacuation situations lowered all the CI scores. Improvement 
analyses also showed that most mitigation measures could be used 
for both situations, with rare mitigation measures being specific 
to evacuation due to its inherent unpredictability. However, the 
effects of mitigation measures were lower for evacuation because 
its impacts are difficult to anticipate and fully plan for. Indeed, 
the overall estimated impacts of mitigation measures for both units 
were greater for hospital relocations than for evacuations. The 
following sections describe the mitigation measures for medication 
processes that were recommended to our hospital management 
before the institution’s relocation (figure 1).

Figure 2  Mean criticality index (CI) scores for hospital relocation (A) and 
evacuation (B) scenarios for the Intensive Care Unit (ICU) and the Internal 
Medicine Unit (IMU) in the nine substeps identi�ed in �gure�1.
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Checklists
Using checklists was the most significant mitigation measure, 
affecting half of the failure modes. Checklists gather information 
on the pre-departure medical examination, medication handling, 
transfer itself, continuous health monitoring and location tracking 
of patients throughout the move day. Comeau et al developed three 
move-day checklists. They also performed multiple simulations 
before their hospital relocation, followed by specific debriefings 
to refine processes.9 Using a checklist has been shown to improve 
patient safety during transport28 and for disaster preparedness.29 30 
Comeau et al examined 2506 patient transports using checklists 
and 97.6% reported no complications.28 Performing an FMECA to 
build a checklist for the present study enabled specific adaptations 
to be made to medication processes with regard to the hospital 
departure and arrival settings. For example, a checklist is specific to 
a patient and must stay with them to facilitate monitoring, tracking 
and transmission. The checklist was used by physicians, nurses 
and the transport team. It also contains precise instructions, such 
as the need to replace pumps with syringe pumps before trans-
port (vehicle vibrations can disrupt pumps) or to check oxygen 
levels and batteries. Special checklist items were created for physi-
cians, such as verifying that changes to the patient’s medication or 
condition have been reported in their electronic medical records. 
Although each checklist can be customised to the patient’s medical 
specialty setting, it is essential that this is done based on an initial 
single comprehensive hospital checklist in order to avoid the diffi-
culties related to multiple checklists.

Medication handling protocol
Safe medication handling is essential, but it is implemented 
differently in IMUs and ICUs, including during hospital reloca-
tions or evacuations. Indeed, separating IMU patients from their 
medication was noted as a risk mitigation measure during trans-
portation for hospital relocations. Medication should preferably 
be administered before and after transportation and not on the 
move unless as part of essential continuous treatments. Addi-
tionally, patients’ medications are recorded in their electronic 
medical record and prescriptions can be stopped, administered 
or postponed until arrival at the new hospital site, thus ensuring 
electronic traceability. On the other hand, ICU patients may 
require continuous treatments or the use of life-saving emer-
gency medication.31

During a hospital relocation, essential medicines should be 
prepared before the patient’s departure and should follow the 
patient during their transfer so as to limit additional risks. In 
the event of an evacuation, emergency bags should accom-
pany patients to ensure the immediate availability of life-
saving drugs. Additionally, an Advanced Medical Post (AMP) 
can provide an external supply of emergency medicines and 
can be used to create a safety checkpoint. Likewise, O’Leary 
et al planned a safety break during the transfer between two 
units in order to solve any potential health-related issues 
during the journey, including equipment failure or medication 
adjustments.31

Transmission
A patient transmission protocol and a checklist should be used to 
reduce the probability of transmission-related adverse events. In 
particular, the same shift rotations of HCPs should be present at 
the departure hospital on the day before the move and at the new 
hospital on arrival, thus increasing the probability of correct trans-
missions and patient safety.S
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Technical and human support
Mitigation measures found through the FMECA highlighted the 
importance of technical and human support. The IMU and ICU 
in the new hospital would be equipped with an automated medi-
cation dispensing system staffed by pharmacy technicians when 
patients arrive, so the risk of not having access to patients’ treat-
ments is low. For example, pharmacy technicians would check 
patients’ prescriptions before their departure to ensure that all the 
drugs they need are present at the new hospital location. Protocols 
for managing patients’ treatments should be used before, during 
and after patient moves to ensure continuity of care in drug use in 
each unit. These should be created for such specific medications 
as opiates, vital drugs and drugs requiring a cold chain. The same 
protocol should be followed in the event of an evacuation. Finally, 
clinical pharmacists should be available at the departing unit to 
assist HCPs with medication management. Indeed, the literature 
describes the clinical pharmacist’s essential role in improving 
patient safety; for example, their presence has reduced the number 
of medication changes during transitions of care and improved the 
quality and efficiency of care.32 33

Additional evacuation preparedness
Additional mitigation measures were included in our recommenda-
tions to improve preparedness in case of an evacuation, with all its 
inherent unpredictability. The main improvement was equipping 
each ward with an evacuation kit containing hospital floor plans, 
horizontal and vertical evacuation plans, the departure checklist, 
an algorithm for patient triage and evacuation, procedures for 
working with degraded resources and a pen. Also, an emergency 
bag containing vital drugs and, if necessary, some antidotes ensures 
short-term drug supply before other support can be established. In 
particular, cooperation with an AMP ensures access to drugs if they 
are no longer available at the departure hospital.

Overarching mitigation measures
Training and practice exercises are crucial overarching mitigation 
measures because they can affect the entire process of relocation 
or evacuation. Indeed, a hospital with staff who have been well 
trained in a given situation has a lower probability of hazardous 
events occurring.8 12 Similarly, increasing staff numbers before 
the event is also known to positively affect its outcome.4 5 16

Finally, it is worth noting that a recent similar study highlighted 
the relevance of using such an FMECA-type evaluation to antic-
ipate the impact of our central hospital pharmacy relocation.34

Study limitations
Most of the present study’s limitations were related to time 
constraints and the use of an FMECA. Time constraints only 
allowed us to analyse the medication processes in two units, 
even though neonatology is also a high-risk ward, for example. 
Also, medication processes are interconnected with many other 
processes (eg, dealing with patients’ families, internal transport 
including elevators, meal management) which also deserved 
analysis. Regarding the FMECA itself, it is a subjective method 
dependent on the number of team members participating and its 
interdisciplinary nature. FMECA also aims to be an iterative meth-
odology—applying mitigation measures and then carrying out a 
new round of analysis—but this was not the case in the present 
study because only one hospital relocation had to be done. For the 
same reason, the post-mitigation measure CI scores are currently 
only theoretical and are based on the perceptions of the FMECA 
analysis group’s participants. However, the success of the actual 
relocation shows that performing this risk analysis was certainly 
beneficial for the safety of the operation.

CONCLUSION
A well-known, simple, efficient methodology was used to eval-
uate the risks of hospital relocation or evacuation on medication 

Table 3  Mitigation measures for Intensive Care Units (ICUs) and Internal Medicine Units (IMUs) during hospital relocations or evacuations

Groups Mitigation measures
No of failure 
modes affected

Departure medical 
examination protocol

Triage algorithm (checkpoints, mode of transport) 3

Checklist (treatment modi�cation, departure decision traceability) 15

Tracking and transmission 
tools

Transmission protocol (doctor, nurse and transport team; same team at the departure and the day before; in addition, departure staff should 
gradually arrive with patients at the new site)

9

Tracking (patient’s identi�cation and localisation) 4

Checklist (equipment, transmission process, medication tracking, annotation, speci�c to a patient, follow patient, checkpoints)19

Medication handling 
protocol

Speci�c medications transported with the patient, tracked and sealed 6

Vital medication available at all times 14

IMU patients moved without their regular medication 4

Checklist (medication administration monitoring, speci�c medication tracking, print patient’s medication list) 21

Technical and human 
support

Resuscitation team available at departure and arrival sites 4

Pharmacy hotline available 24 hours/day 4

Medication checked by pharmacy technician at departure hospital and on arrival at new hospital site 3

Medical dispensing specialist available at the new hospital 2

Speci�c transport team given initial triage algorithm (patient(s), patient(s)/nurse, patient(s)/nurse/doctor) 6

Additional evacuation 
preparedness

Emergency evacuation kit (eg, evacuation plan, checklist) 14

Advanced Medical Post available and staff aware of it 10

Vital medication, antidotes and emergency drugs bags 16

Emergency call-back mode 4

Fail-safe mode available and tested (eg, electronic patient records) 5

Training Inform staff about risks and mitigation measures and describe the 'Move' day (e-learning, newsletters) Overarching 
mitigation measuresTraining on the tools developed (checklists, automated medication dispensing, new equipment, tracking systems)

Simulations
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processes and patient safety. Findings suggest that implementing 
the mitigation measures recommended by this approach would 
significantly reduce risks. The present study demonstrated the 
usefulness of risk analysis methods for improving preparedness 
and patient safety in any planned relocation or unplanned evac-
uation process, such as during a natural disaster or an epidemic. 
In the future, relocation simulations to test tools and mitigation 
measures should be considered, as should after-action reviews of 
any planned move.

Key messages

What is already known on this subject
►�y An FMECA is a risk analysis tool used to identify potential 
failures in complex processes and their effects, thus enabling 
a reduction in associated risks through mitigation measures.

►�y Hospital relocations are complex events requiring speci�c 
risk management approaches, but there are no reports in the 
literature describing medication processes in the context of a 
relocation.

What this study adds
►�y Using an FMECA-type instrument before a hospital relocation 
enabled us to anticipate some of the risks related to 
medication processes, thus improving preparedness and, 
ultimately, patient safety.

►�y Such methods and results can help to improve the quality of 
healthcare practices in diverse and changing environments, 
such as when a hospital must relocate or evacuate or prepare 
for this type of event.
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�E�X�V���� �D�� �W�U�X�F�N���� �D�Q�G�� �R�W�K�H�U�� �Y�H�K�L�F�O�H�V�� �R�Q�� �D�� �K�L�J�K���V�S�H�H�G�� �K�L�J�K�Z�D�\�� �F�O�R�V�H�� �W�R�� �W�K�H�� �K�R�V�S�L�W�D�O����
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Evaluation 
�(�Y�D�O�X�D�W�L�R�Q�V�� �Z�H�U�H�� �G�R�Q�H�� �V�L�P�X�O�W�D�Q�H�R�X�V�O�\�� �E�\�� �I�R�X�U�� �H�Y�D�O�X�D�W�R�U�V���� �Z�L�W�K�� �H�D�F�K�� �D�V�V�H�V�V�L�Q�J�� �R�Q�H�� �R�I�� �I�R�X�U��
�D�U�H�D�V�� �R�I�� �D�F�W�L�Y�L�W�\�� �E�\�� �G�L�U�H�F�W�� �R�E�V�H�U�Y�D�W�L�R�Q���� �F�R�P�P�X�Q�L�F�D�W�L�R�Q���� �F�U�L�V�L�V�� �P�D�Q�D�J�H�P�H�Q�W���� �O�R�J�L�V�W�L�F�D�O��
�D�F�W�L�Y�L�W�L�H�V���� �D�Q�G�� �S�K�D�U�P�D�F�H�X�W�L�F�D�O�� �D�V�V�L�V�W�D�Q�F�H�� ���F�R�X�S�O�H�G�� �Z�L�W�K�� �W�K�H�� �S�K�D�U�P�D�F�H�X�W�L�F�D�O�� �P�D�Q�X�I�D�F�W�X�U�L�Q�J��
�D�F�W�L�Y�L�W�L�H�V������ �7�K�H�� �6�L�W�X�D�W�L�R�Q���� �%�D�F�N�J�U�R�X�Q�G���� �$�V�V�H�V�V�P�H�Q�W���� �5�H�F�R�P�P�H�Q�G�D�W�L�R�Q�� �D�Q�G�� �5�H�T�X�H�V�W��
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ABSTRACT 

Objective: This survey aims at reviewing the actions undertaken by Switzerland’s hospital 
pharmacies during the first wave of COVID-19 pandemic.  

Methods: A questionnaire covering topics related to the management of the COVID-19 crisis was 
sent to 65 heads of swiss hospital pharmacy. 

Results: 59% of pharmacies reported changes in the role of their staff. 41% of pharmacies had 
existing standard operating procedures or pandemic plans. 51% created new drug lists for: COVID-
19-specific treatments (83% of pharmacies), sedatives (81%), anaesthetics (77%) and antibiotics 
(73%). Drug availability in COVID-19 wards was managed by increasing existing stocks (54% of 
pharmacies) and creating extra storage space (51%). Two drugs generated the most concern about 
shortages: propofol (49% of pharmacies) and midazolam (44%). Remdesivir stocks even ran out in 
26% of pharmacies. 77% of pharmacies experienced problems procuring hand sanitiser solutions 
and 53% manufactured these themselves. Specific new documents were drafted to respond to 
medical needs with regards to drug administration (29% of pharmacies), drug preparation (29%) 
and treatment choices (24%). 47% of pharmacies implemented internal specific hygiene measures 
and 28% introduced team debriefings. 

Conclusions: Swiss hospital pharmacies encountered many challenges related to the COVID-19 
crisis and had to find solutions quickly and effectively.  
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ABBREVIATION LIST  

COVID-19: Coronavirus disease 2019 
EpidA: Swiss Federal Act on Epidemics 
F: French-speaking region of Switzerland 
FC: Swiss Federal Council 
G: German-speaking region of Switzerland 
GSASA: Swiss Society of Public Health Administration and Hospital Pharmacists 
HP: Hospital pharmacies 
HR: human resource 
I: Italian-speaking region of Switzerland 
ICU: Intensive Care Unit 
MERS-CoV: Middle East respiratory syndrome coronavirus 
PPE: Personal Protective Equipment 
PPP: Pandemic Preparedness Plan 
R: Romansh-speaking region of Switzerland 
SARS-CoV-1: Severe acute respiratory syndrome coronavirus 1 
SARS-CoV-2: Severe acute respiratory syndrome coronavirus 2 
SOP: Standard operating procedures 
Swissmedic: Swiss Agency for Therapeutic Products 
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WHO: World Health Organisation  
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INTRODUCTION  

The year 2020 is marked by the Coronavirus Disease 2019 (COVID-19) pandemic, which will 
certainly go down in history. Common human coronaviruses (229E, OC43, NL63, HKU1) appear 
very frequently and cause relatively mild to moderate upper-respiratory tract illness, especially 
during winter. They contribute to between 15% and 30% of cases of common colds in human adults 
(1). Other coronaviruses include the highly pathogenic severe acute respiratory syndrome 
coronavirus (SARS-CoV-1), discovered in 2003, and the Middle East respiratory syndrome 
coronavirus (MERS-CoV), which appeared in 2012. Both are associated with high mortality rates, 
of around 10% and 35%, respectively (2). 

In December 2019, the city of Wuhan, capital of Hubei Province in China, with a population of 
more than 11 million people, reported the first cases of pneumonia due to a new, previously 
unknown coronavirus (3). In February 2020, the World Health Organisation (WHO) officially 
named this new virus SARS-CoV-2 and the disease it caused COVID-19, short for Coronavirus 
Disease 2019. Human-to-human transmission has been confirmed (4). The number of cases in 
China increased steadily until the second half of February. The first case of COVID-19 in 
Switzerland was confirmed on 25 February 2020 in the canton of Ticino. On 28 February, in 
accordance with the Federal Act on Epidemics (EpidA), the Swiss Federal Council (FC) declared a 
“special situation” by presenting the COVID-19 Ordinance, and it prohibited gatherings of more 
than 1,000 people. At the beginning of March 2020, the number of cases detected became 
increasingly important in Europe, mainly in Italy, where the European outbreak started (5). On 5 
March, the first coronavirus-related death in Switzerland was confirmed by the authorities in the 
canton of Vaud. On 11 March 2020, the WHO declared the COVID-19 epidemic to be a pandemic.  
On 12 March, Switzerland had the third highest prevalence of COVID-19 of any European country 
affected by the coronavirus. On 13 March, by means of COVID-19 Ordinance 2, the FC announced 
a tightening of measures throughout the country, including a ban on gatherings of more than 100 
people, the closure of all schools and universities and the introduction of border controls. 
Simultaneously, many cantons announced tighter restrictions. On 16 March, the FC declared an 
“extraordinary situation” (Art. 7 EpidA) and updated Ordinance 2 with new measures: the closure 
of non-essential businesses (including restaurants and leisure facilities) and partial border closures 
(6). Progressively, it also mobilised several conscript formations of the Swiss Armed Forces to 
assist the cantons with healthcare, logistics and security (7). On June 19, 2020, in view of a general 
decline in the number of infections, the FC was able to lift the state of "extraordinary situation", 
while maintaining a state of "special situation". 

The healthcare system did not reach saturation despite Switzerland being one of the most highly 
affected countries in the world, with prevalence increasing from 7.2 to 357 cases per 100,000 
inhabitants between 9 March and 19 May 2020 (8). The services of hospital pharmacies (HPs) were 
in high demand during this first wave of the pandemic because of their critical responsibility for the 
supply of therapeutic products. As of November 2020, Switzerland is facing an important second 
wave of the COVID-19 pandemic. 

The present study’s objectives were to obtain an overview of the actions undertaken by HPs across 
Switzerland as they responded to the challenges encountered during the first wave of the COVID-19 
pandemic and to provide information to improve pharmaceutical management in future health 
crises. 
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METHOD  

A closed survey using a web-based open questionnaire designed on the SurveyMonkey® platform 
(SurveyMonkey, San Mateo, CA, USA; http://www.surveymonkey.com) was conducted. The 
related research protocol, which did not imply patient data collection, has been presented to the 
Cantonal Research Ethics Committee Geneva, which waived an ethical oversight. 

Questions were organised into eleven clusters: general information about the respondent, the HP 
and the hospital, management of this crisis, human resources management, drugs used primarily in 
intensive care units (ICUs), drugs used specifically for treating SARS-CoV-2, drug management in 
COVID-19 care units (including ICUs), hygiene, support for medical and care teams, care 
management for patients recovering from COVID-19, other problems encountered, and future 
perspectives. Altogether, it consisted of 67 questions and used adaptative design to create a custom 
pathway through the survey depending on the respondent’s answers. Therefore, not all participants 
needed to answer every question. Most of the questions were multiple-choice and allowed multiple 
answers. The questions were reviewed by the steering committee of the Swiss Society of Public 
Health Administration and Hospital Pharmacists (GSASA) and the survey was tested on the web 
platform by two head pharmacists before fielding. 

Data were collected between 19 May and 19 June 2020 via an anonymous questionnaire sent out by 
individually by email to all the country’s head hospital pharmacists affiliated to the GSASA, to 
avoid duplicate entries. Email reminders were sent out at two, three and four weeks after the first 
mailing. Provision of the survey results was offered to participants as incentive. 

Data were analysed using standard descriptive statistics. Means and proportions were calculated 
using the total number of participants responding to a given question. Responses left blank were 
coded as missing data and handled using a listwise deletion method.  

 

RESULTS 

GENERAL INFORMATION 

Answers of 43 participants were obtained out of 65 questionnaires sent, which represented a 
participation rate of 66%. Switzerland’s population is spread across four linguistic regions: 
German-speaking (G), French-speaking (F), Italian-speaking (I) and Romansh-speaking (R). Most 
of our study participants worked in German-speaking regions (n=33, 77%) and only one participant 
(2%) worked in each of the Romansh-speaking and Italian-speaking regions. The remaining 
participants worked in French-speaking regions (n=8, 19%). To simplify the analysis, French- and 
Italian-speaking participants were grouped together (F/I), and so were German- and Romansh-
speaking head hospital pharmacists (G/R). Participants took 30–40 minutes to complete the survey. 

Most head pharmacists worked in HPs with less than 50 employees (n=35, 81%) and only three HPs 
(7%) had more than 100 employees. In their standard configurations, most of the hospitals (n=26, 
60%) had fewer than 300 beds, 15 (35%) had 300 to 1000 beds, and 2 (5%) had more than 1000 
beds. Regarding their ICU facilities, most of the hospitals (n=22, 51%) had fewer than 10 beds, 21 
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(49%) had 10 to 50 beds, and none of the participating hospitals had more than 50 ICU beds in their 
standard configuration. Pharmacy staff themselves were only infected in 26% of HPs (n=10) (88% 
F/I, 10% G/R), but none of these HPs experienced more than 5% prevalence among their staff. The 
other 74% of HPs (n=33) had no infected staff.  

MANAGEMENT OF THE CRISIS 

During the first wave of the COVID-19 outbreak, the number of ICU beds available was increased 
above standard configurations. The percentage of hospitals with fewer than ten ICU beds available 
daily declined by 14% (from 51% to 37%, or n=22 to n=16). In contrast, the percentage of hospitals 
with from 10 to 50 ICU beds available daily grew by 15% (from 49% to 64%, or n=21 to n=23). In 
addition, 9% of hospitals (n=4) opened supplementary ICU wards to go beyond 50 ICU beds 
dedicated to COVID-19 patients. 

Regarding disaster management plans, 41% (n=17) of HPs had previously prepared internal 
standard operating procedures (SOPs), whether general disaster SOPs (n=7, 17%) or specific 
pandemic plans (n=10, 24%); 18% (n=7) of HPs had a business continuity plan prior to the 
pandemic (38% F/I, 13% G/R); and an equal number of HPs (n=7, 18%) created a plan especially to 
manage the pandemic. Of those HPs which had a pandemic/disaster management plan prior to the 
COVID-19 crisis, 56% (n=9) did however not have a business continuity plan. This percentage rose 
to 70% (n=16) among HPs which did not have a pandemic/crisis management plan prior to the 
COVID-19 crisis. The details of the business continuity plans are listed in Table 1. 

Table 1. Business continuity plan   

  
Total  

n (%)* 
German 
n (%)‡ 

French 
n (%)§ 

All key functions and tasks were listed, with the names of the persons 
responsible 

9 (22) 4 (12) 5 (63) 

Tasks which could, in great part, be carried out at home (teleworking) were 
identified 

9 (22) 4 (12) 5 (63) 

Tasks which could be put on hold and whose usual staff could be moved to 
other roles were identified 

8 (20) 4 (12) 4 (50) 

All key functions and tasks had pre-identified replacements or deputies 7 (17) 3 (9) 4 (50) 
Job functions at risk of severe contamination were identified (direct contact 
with other persons or clients, etc.) 

7 (17) 3 (9) 4 (50) 

Tasks which must imperatively be carried out within the pharmacy itself were 
identified 

6 (15) 4 (12) 2 (25) 

Some staff were trained for new roles and tasks before any staff shortages 5 (12) 2 (6) 3 (38) 
Some staff were trained for new roles and tasks because of absences or illness 
among the usual persons responsible 

2 (5) 0 (0) 2 (25) 

Key posts were assigned dual leadership 2 (5) 1 (3) 1 (13) 
Tasks which could be carried out by external companies or contractors were 
identified 

2 (5) 1 (3) 1 (13) 

* Among 41 answers. ‡ Among 33 answers (German/Romansh) § Among 8 answers (French/Italian) 

Most HPs (n=41, 95%) created a steering committee to manage the crisis. This was often composed 
of the head pharmacist (n=25, 61%), a member of the pharmaceutical logistics unit (n=14, 34%), a 
representative from outside the pharmacy (n=13, 32%), a representative of the hospital’s general 
crisis management team (n=11, 27%), a representative from the cantonal authorities (n=9, 22%) and 
a member of the clinical pharmacy unit or the pharmaceutical assistance unit (n=8, 20%). Among 
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HPs with a disaster management plan, 52% (n=9) created paper or electronic dashboards or another 
management tool (i.e. an Excel® file) especially for the COVID-19 crisis, but 24% (n=4) had no 
dashboards at all. The remaining 24% (n=4) used previously prepared dashboards. Of the HPs 
without prior SOPs, 61% (n=14) created dashboards specifically to manage the crisis. The panels of 
those dashboards are listed in Table 2. It is worth noting that only two HPs (5%) had a panel of 
risks management.  

Table 2. Information  present on dashboard panels for the management of the COVID -19 crisis 

  
Total  

n (%)* 
German 
n (%)‡ 

French 
n (%)§ 

Overview of essential stock items requiring monitoring 21 (49) 15 (44) 6 (67) 
Summary report of the hospital situation 16 (37) 12 (35) 4 (44) 
Situation at the pharmacy 16 (37) 11 (32) 5 (56) 
Situation overview 13 (30) 9 (26) 4 (44) 
General problems affecting the pharmacy 10 (23) 7 (21) 3 (33) 
Number of pharmacy employees 8 (19) 5 (15) 3 (33) 
Forward/provisional planning 8 (19) 4 (12) 4 (44) 
Problems faced by different units in the pharmacy 7 (16) 4 (12) 3 (33) 
Important contacts 7 (16) 5 (15) 2 (22) 
List of key functions 6 (14) 6 (18) 0 (0) 
Journal of events 5 (12) 2 (6) 3 (33) 
Emergency measures 4 (9) 2 (6) 2 (22) 
Problem assessment (synthesis of problems encountered) 2 (5) 0 (0) 2 (22) 
Pending issues 2 (5) 0 (0) 2 (22) 
Risks management 2 (5) 1 (3) 1 (11) 
Task completion status 2 (5) 1 (3) 1 (11) 
Schedule of the next situation updates 2 (5) 0 (0) 2 (22) 
* Among 43 answers. ‡ Among 34 answers (German/Romansh) § Among 9 answers (French/Italian) 

Thirty-nine HPs evaluated the usefulness of the support provided by various public authorities and 
affiliated agencies (8 in total) in the management of the health crisis. The GSASA was considered 
the most useful agency (mean score 4.2/5), followed by the cantonal pharmacist (mean score 3.6/5), 
and the Swiss Agency for Therapeutic Products (Swissmedic) was considered the least useful 
(1.9/5). For the support provided in the management of shortages of drugs used mainly in ICUs and 
for the treatment of SARS-CoV-2, the GSASA was considered the most useful agency (mean scores 
3.9/5 and 3.5/5, respectively), followed by the cantonal pharmacist (mean scores 3.5/5 and 3.1/5, 
respectively), and, again, Swissmedic was considered the least useful (1.5/5 and 1.2/5, 
respectively). 

HUMAN RESOURCES MANAGEMENT  

Hospital guidelines were the main source of human resource (HR) management advice during the 
COVID-19 outbreak (n=30, 70%). The main changes in HR management carried out are 
summarised in Table 3. 59% of HPs reported that some of their staff had to change roles: from 21% 
of HPs changing < 10% of roles to 3% (n= 1) of HPs changing > 50% of roles. Role changes 
occurred in the following fields: disinfectants manufacturing (collecting bottles, production, and 
filling done by pharmacists and volunteers), administrative work for ICUs (done by pharmacy 
technicians), pharmacists also acted as pharmacy technicians on wards and logisticians in drug 
distribution, with 10% (n=4) of HPs reassigning pharmacists to these tasks. Only 1 HP (2%) had to 
hire extra staff for these tasks. In some HPs (n=12, 28%), to preserve the health of the employees, 
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