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UHVVRXUFHV��1RXV�VRPPHV�FRQVFLHQWV�GHV�OLPLWHV�GH�OD�WUDGXFWLRQ�DXWRPDWLTXH
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$XFXQH�YLRODWLRQ�GHV�GURLWV�G
DXWHXU�Q
HVW�LQWHQWLRQQHOOH��6L�YRXV�¬WHV�OH
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GHUHFKRV�GH�DXWRU�GH�HVWH�GRFXPHQWR�\�WLHQH�DOJXQD�GXGD��SµQJDQVH�HQ
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ƵƭƶƼưƾưƨƳǄƵǃƱ�ƷƭƸƭƪƶƬ
ǅǚǖǚ�ǌǖǒǛǔǍǕǚ�ǉǣǓ�ǗǍǘǍǊǍǌǍǕ�Ǚ�ǧǏǣǒǈ�ǖǘǐǋǐǕǈǓǈ�Ǚ�ǗǖǔǖǡǤǦ�'HHS/�3UR
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ǖǉǍǙǗǍǟǐǚǤ�ǌǖǙǚǛǗ�ǗǖǓǤǏǖǊǈǚǍǓǍǑ�ƨǒǈǌǍǔǐǐ�ǗǘǈǊǖǙǛǌǐǧ�Ǘǖ�ƪưƿ�ǒ
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ǗǘǐǕǈǌǓǍǎǈǚ�ǈǊǚǖǘǙǒǐǍ�ǗǘǈǊǈ�Ǖǈ�ǥǚǖǚ�ǌǖǒǛǔǍǕǚ��ǐ�Ǜ�ǊǈǙ�ǐǔǍǦǚǙǧ
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˒ˎ˃ˊˏˑˌ� ˍ˓ˑ˅ˋǡ� ˃� ˕˃ˍˉˈ� ˑ� ˅ˎˋˢːˋˋ� ˃ː˕ˋ˓ˈ˕˓ˑ˅ˋ˓˖˔ːˑˌ� ˕ˈ˓˃˒ˋˋ� ː˃� ˏˎ˃ˇˈː˙ˈ˅Ǥ� ʑ� ː˃˔˕ˑˢ˜ˈˈ� ˅˓ˈˏˢ�
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ˁ̸̨̪̬̦̌̏̌́�̴̶̨̛̛̦̬̥̌́ 
ʑ� ˑˍ˕ˢ˄˓ˈ� ʹͲͳ� ˆˑˇ˃� ʔ˅˓ˑ˒ˈˌ˔ˍˑˈ� ˍˎˋːˋ˚ˈ˔ˍˑˈ�
ˑ˄˜ˈ˔˕˅ˑ� ˒ˑ� ʠʞʗʓ˖� ȋ����Ȍ ˅� ˑ˄ːˑ˅ˎˈːːˑˏ�
˓˖ˍˑ˅ˑˇ˔˕˅ˈ� ˊ˃ˢ˅ˋˎˑǡ� ˚˕ˑ� ˈ˔ˎˋ� ̶ˉˈː˜ˋː˃�
ː˃˔˕˃ˋ˅˃ˈ˕� ː˃� ˆ˓˖ˇːˑˏ� ˅˔ˍ˃˓ˏˎˋ˅˃ːˋˋǡ� ˏ˞�
˓ˈˍˑˏˈːˇ˖ˈˏ� ˒ˑ˔ˎˈˇ˖ˡ˜ˈˈ� ː˃˄ˎˡˇˈːˋˈ� ˔�
˖˔ˋˎˈːː˞ˏ� ˍˎˋːˋ˚ˈ˔ˍˋˏ� ˋ� ˅ˋ˓˖˔ˑˎˑˆˋ˚ˈ˔ˍˋˏ�
ˏˑːˋ˕ˑ˓ˋːˆˑˏ� ˍ˃ˍ� ˏ˃˕ˈ˓ˋǡ� ˕˃ˍ� ˋ� ˏˎ˃ˇˈː˙˃̶Ǥ� 1 

ʏˏˈ˓ˋˍ˃ː˔ˍˋˈ� ˓ˈˍˑˏˈːˇ˃˙ˋˋ� ˄˞ˎˋ� ˑ˄ːˑ˅ˎˈː˞ ˅�
ˏ˃˓˕ˈ� ʹͲͳͺ� ˆˑˇ˃ǡ� ˚˕ˑ˄˞� ˑ˒ˋ˔˃˕˟ǡ� ˍ˃ˍ�
ˍˑː˔˖ˎ˟˕ˋ˓ˑ˅˃˕˟�ˋ�˒ˑˇˇˈ˓ˉˋ˅˃˕˟�ˉˈː˜ˋːǡ�ˍˑ˕ˑ˓˞ˈ�
ˇˈˎ˃ˡ˕�˕˃ˍˑˌ�˅˞˄ˑ˓ǡ�˒˓ˋ�ˠ˕ˑˏ�˚ˈ˕ˍˑ�˓ˈˍˑˏˈːˇ˖ˢ�ːˈ�
ˍˑ˓ˏˋ˕˟� ˆ˓˖ˇ˟ˡ� ˅� ˙ˈˎˑˏǤ� 2 ʬ˕ˋ� ˓ˈˍˑˏˈːˇ˃˙ˋˋ�
˒˓ˋˊː˃ˡ˕� ˍ˃ˍ� ˓˃˔˕˖˜ˈˈ� ˚ˋ˔ˎˑ� ˉˈː˜ˋː� ˔� ʑʗʦǡ�
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˅˓ˈˏˢ� ˄ˈ˓ˈˏˈːːˑ˔˕ˋ� ˋ� ˒ˑ˔ˎˈ� ˓ˑˇˑ˅� ˒˓ˋ˅ˈˎ˃� ˍ�
ˊ˃ˏˈ˕ːˑˏ˖� ˔ːˋˉˈːˋˡ� ˖˓ˑ˅ːˢ� ˒ˈ˓ˈˇ˃˚ˋ� ʑʗʦ� ˑ˕�
ˏ˃˕ˈ˓ˋ ˓ˈ˄ˈːˍ˖� ȋʞʛʟȌǡ� ˕˃ˍ� ˚˕ˑ� ˎˋˍ˅ˋˇ˃˙ˋˢ� ʞʛʟ�
˕ˈ˒ˈ˓˟�˓˃˔˔ˏ˃˕˓ˋ˅˃ˈ˕˔ˢ�ˍ˃ˍ�˓ˈ˃ˎ˟ː˃ˢ�˙ˈˎ˟Ǥ�3 ʠ�ʹͲͳͷ�
ˆˑˇ˃� ˆˎˑ˄˃ˎ˟ː˞ˈ� ˓˖ˍˑ˅ˑˇ˔˕˅˃� ˓ˈˍˑˏˈːˇ˖ˡ˕�
˄ˈ˓ˈˏˈːː˞ˏ� ˉˈː˜ˋː˃ˏ� ˔� ʑʗʦ� ː˃˚ˋː˃˕˟�
ˍˑˏ˄ˋːˋ˓ˑ˅˃ːː˖ˡ� ʏʟʡ� ˍ˃ˍ� ˏˑˉːˑ� ˓˃ː˟˛ˈ� ˋ�
˒˓ˑˇˑˎˉ˃˕˟� ˈˈ� ˒ˑˉˋˊːˈːːˑǤ� Ͷ� ʑ�˔˕˓˃ː˃˘� ˔� ˅˞˔ˑˍˋˏ�
˖˓ˑ˅ːˈˏ� ˇˑ˘ˑˇ˃ǡ� ˆˇˈ� ˄ˑˎ˟˛ˋː˔˕˅ˑ� ʑʗʦ-
˒ˑˎˑˉˋ˕ˈˎ˟ː˞˘� ˏ˃˕ˈ˓ˈˌ� ːˈ� ˍˑ˓ˏˢ˕� ˆ˓˖ˇ˟ˡǡ�
˒ˑ˔˕ˑˢːːˑ� ˔ˑˑ˄˜˃ˈ˕˔ˢ� ˑ� ˒ˑˍ˃ˊ˃˕ˈˎˢ˘� ʞʛʟ� ˏˈːˈˈ�
1%. 5-7 
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ˊ˃˓ˈˆˋ˔˕˓ˋ˓ˑ˅˃ːˑǡ�˚˕ˑ�ʞʛʟ�˔ˑ˔˕˃˅ˋˎ�Ͳή͵Ψ�ȋͻͷΨ�ʓʗ�
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ʥ̶̨̛̣̦̽̌�ʸ̡̨̨̛̖̬̪̱̣̭̏̽̐�̛̛̱̦̖̬̭̯̖̯͕̏̌�ʸ̛̖̬̪̱̣͕̏̽�ʦ̡̨̛̛̛̖̣̬̯̦̍̌́�(C 
Waitt)͖�ʰ̛̦̭̯̯̱̯�̶̨̨̛̭̣̦̜̌̽�̛�̴̸̨̡̡̨̛̛̪̬̣̯̖̭̜̌�̶̛̛̥̖̦̼͕̔�ʥ̡̛̖̬̦̭̜�
̛̛̱̦̖̬̭̯̖̯͕̏�ʥ̖̬̦͕�ˌ̶̛̖̜̬̏̌́�(Prof N Low MD)͖�ʿ̨̯̖̦̖̌̐̚�̛�̡̨̨̦̯̬̣̽�
̵̸̵̨̡̛̛̬̦̖̭�̴̶̡̛̛̦̖̜͕�/E^�ZD͕�˄̛̛̦̖̬̭̯̖̯̏�ʺ̨̦̪̖̣̖͕̽��ƚĂďůŝƐƐĞŵĞŶƚ�
Français du Sang, CHU Montpellier, 
ʛˑː˒ˈˎ˟ˈ, ʣ˓˃ː˙ˋˢ 
(Prof P Van de Perre MD)͖�̨̛̯̖̣̖̦̖̔�̸̨̨̨̨̥̖̪̣̜̏�̶̛̛̥̖̦̼̔�̛�
̴̶̵̡̨̛̛̦̖̦̦̼�̨̛̣̖̦̜͕̌̍̏̌̚�̶̨̛̣̦̍̽̌�ˁ̖̦̯-ʪ̙̖̜̥̭͕�ʪ̛̱̣̦͕̍�ʰ̛̬̣̦̌̔́�
(F Lyons MD)͖�ʻ̸̨̱̦̌-̨̡̛̛̭̭̣̖̯̖̣̭̜̔̏̌̽�̛̛̦̭̯̯̱̯�ʮ̡̨̨̖̦̭̐�̡̨̣̣̖̙͕̔̌�
̶̨̛̣̦̍̽̌�ʮ̡̨̨̖̦̭̐�̡̨̣̣̖̙͕̔̌�˃̨̨̨̬̦̯͕�ʽʻ͕�ʶ̦̌̌̔̌�(Prof M Loutfy MD); 
̶̡̛̛̛̥̖̦̭̜̔�̴̡̱̣̯̖̯͕̌̽�˄̛̛̦̖̬̭̯̖̯̏�˃̨̨̨̬̦̯͕�˃̨̨̨̬̦̯͕�ʽʻ͕ ʶ̦̌̌̔̌�(Prof 
M Loutfy)͖�̛�̨̛̯̖̣̖̦̖̔�̴̶̵̡̨̛̛̦̖̦̦̼�̨̛̣̖̦̜͕̌̍̏̌̚�̡̛̛̱̦̖̬̭̯̖̯̭̏̌́�
̶̨̛̣̦̍̽̌�ʥ̖̬̦͕̌�˄̛̛̦̖̬̭̯̖̯̏�ʥ̖̬̦͕̌ 
ʐˈ˓ː, ʧ˅ˈˌ˙˃˓ˋˢ 
(K Aebi-Popp MD) 

ʞˈ˓ˈ˒ˋ˔ˍ˃ ˒  ˑ˃ ˇ˓ˈ˔ :̟ 
ʓˑˍ˕ˑ˓ ʙ˃˕˓ˋˑː˃ ʢˠˌ˕˕, ˍ˃˗ˈˇ˓˃ ˏˑˎˈˍ˖ˎˢ˓ːˑˌ ˋ ˍˎˋːˋ˚ˈ˔ˍˑˌ 
˗˃˓ˏ˃ˍˑˎˑˆˋˋ, 
70 Pembroke Place, ʚˋ˅ˈ˓˒˖ˎ˟˔ˍˋˌ ˖ːˋ˅ˈ˓˔ˋ˕ˈ˕, ʚˋ˅ˈ˓˒˖ˎ˟ L69 3GF, 
ʑˈˎˋˍˑ˄˓ˋ˕˃ːˋˢ cwaitt@liverpool.ac.uk 
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ʏʟʡ� ˏ˃˕ˈ˓˟ˡ� ˋ� ˒˓ˈˍ˓˃˜ˈːˋˢ� ˆ˓˖ˇːˑˆˑ�
˅˔ˍ˃˓ˏˎˋ˅˃ːˋˢǡ� ˒ˑˠ˕ˑˏ˖� ˒ˑˎ˖˚ˈːː˞ˈ� ˓ˈˊ˖ˎ˟˕˃˕˞�
ˏˑˆ˖˕�˄˞˕˟�ːˈ�˔ˑ˅˔ˈˏ�˒˓ˋˏˈːˋˏ˞�ˍ�ˏ˃˕ˈ˓ˢˏǡ�ˍˑ˕ˑ˓˞ˈ�
˒˓ˑˇˑˎˉ˃ˡ˕�ˎˈ˚ˈːˋˈ�˒ˑˉˋˊːˈːːˑǤ 

 
ʤ̶̶̨̛̛̭̭̌́�̥̖̙̱̔�̸̪̖̬̖̖̜̔̌�̛�̨̛̬̱̭̦̜̏�
̡̨̦̬̱̜̌̐̚�ʦʰˋ�̏�̪̣̥̖̌̚�̡̨̛̬̏�̛̥̯̖̬̌�̛�
̨̬̱̦̥̐̔�̨̨̡̥̣̖ 
ʞˑ˅˞˛ˈːˋˈ�˖˓ˑ˅ːˢ�ʟʜʙ�ʑʗʦ�˅�ˏ˃˕ˈ˓ˋː˔ˍˑˌ�˒ˎ˃ˊˏˈ�
ˋ� ˆ˓˖ˇːˑˏ� ˏˑˎˑˍˈ� ˃˔˔ˑ˙ˋˋ˓˖ˈ˕˔ˢ� ˔� ˒ˑ˅˞˛ˈːː˞ˏ�
˓ˋ˔ˍˑˏ�˒ˈ˓ˈˇ˃˚ˋ�ˋː˗ˈˍ˙ˋˋ�ːˑ˅ˑ˓ˑˉˇˈːː˞ˏǡ�ˑˇː˃ˍˑ�
˄ˈˊˑ˒˃˔ː˞ˌ� ˒ˑ˓ˑˆ� ːˈ� ˑ˒˓ˈˇˈˎˈːǤ� ʐˑˎˈˈ� ˓˃ːːˋˈ�
ˋ˔˔ˎˈˇˑ˅˃ːˋˢ� ˔� ˋ˔˒ˑˎ˟ˊˑ˅˃ːˋˈˏ� ˃ː˃ˎˋˊ˃˕ˑ˓ˑ˅� ˔�
˒ˑ˓ˑˆ˃ˏˋ� ˅˞ˢ˅ˎˢˈˏˑ˔˕ˋ� ͳͲͲͲ� ˍˑ˒ˋˌ� ː˃� ˏˎͳͷ,17 ˋˎˋ�
ͶͲͲͳ� ˍˑ˒ˋˌ� ː˃� ˏˎ� ˏˑˆˎˋ� ˒˓ˑ˒˖˔˕ˋ˕˟� ˍˎˋːˋ˚ˈ˔ˍˋ�
˅˃ˉː˖ˡ�˅ˋ˓ˈˏˋˡǤ 
ʑ� ˏ˃ˎ˃˅ˋˌ˔ˍˑˏ� ˋ˔˔ˎˈˇˑ˅˃ːˋˋ� �������������ǡ�

���������������� ���� ���������� ȋ���Ȍ� ˔˓ˈˇˋ� ˏ˃˕ˈ˓ˈˌǡ�
˒ˑˎ˖˚˃˅˛ˋ˘� ˒ˑ˔ˎˈ˓ˑˇˑ˅˖ˡ� ˍˑˏ˄ˋːˋ˓ˑ˅˃ːː˖ˡ� ʏʟʡ�
˅� ˕ˈ˚ˈːˋˈ� ʹͺ� ːˈˇˈˎ˟ǡ� ˅˞ˢ˅ˎˢˈˏ˃ˢ� ʟʜʙ� ʑʗʦ� ˅�
ˆ˓˖ˇːˑˏ� ˏˑˎˑˍˈ� ˄˞ˎ˃� ˔˅ˢˊ˃ː˃� ˔� ˖˅ˈˎˋ˚ˈːˋˈˏ�
˒ˈ˓ˈˇ˃˚ˋ� ˋː˗ˈˍ˙ˋˋ� ȋˍˑˠ˗˗ˋ˙ˋˈː˕� ˑ˒˃˔ːˑ˔˕ˋ� ͵ήͺǡ�
ͻͷΨ�ʓʗ�ͳ-2-12-ͳȌ�˒˓ˋ� ˅˕ˑ˓ˋ˚ːˑˏ� ˃ː˃ˎˋˊˈǤ� 20 ʢ�˅˔ˈ˘�
˒ˈ˓ˈˇ˃ˡ˜ˋ˘� ˏ˃˕ˈ˓ˈˌ� ˄˞ˎ� ˒ˑ� ˍ˓˃ˌːˈˌ� ˏˈ˓ˈ� ˑˇˋː�
ˑ˄˓˃ˊˈ˙� ʟʜʙ�ʑʗʦ� ˅� ˒ˎ˃ˊˏˈ� ˍ˓ˑ˅ˋ� ˔� ˖˓ˑ˅ːˈˏ� ˄ˑˎˈˈ�
ͳͲͲ� ˍˑ˒ˋˌ� ˅� ˏˎǡ� ˖� ͵Ψ� ˅� ˎˡ˄ˑˈ� ˅˓ˈˏˢ�
ˑ˄ː˃˓˖ˉˋ˅˃ˎ˃˔˟� ʟʜʙ� ʑʗʦ� ˅� ˆ˓˖ˇːˑˏ� ˏˑˎˑˍˈ� ǡ� ˃� ˖�
53% - ˅� ˄ˎˋˉ˃ˌ˛ˈˌ� ˅˓ˈˏˈːːˑˌ� ˕ˑ˚ˍˈ� ˒ˑ˔ˎˈ�
˒ˈ˓ˈˇ˃˚ˋǤ� 20 ʢ� ˇ˅˖˘� ˏ˃˕ˈ˓ˈˌ� ˄˞ˎ˃� ˑ˄ː˃˓˖ˉˈː˃� ʟʜʙ�
ʑʗʦ�˅�ˆ˓˖ˇːˑˏ�ˏˑˎˑˍˈ�˒˓ˋ�ːˈˑ˄ː˃˓˖ˉˋ˅˃ˈˏˑˌ�ʟʜʙ�
ʑʗʦ� ˅� ˒ˎ˃ˊˏˈǤ� ʑ� ˄ˑˎ˟˛ˑˏ� ˋ˔˔ˎˈˇˑ˅˃ːˋˋ� ˔ˎ˖˚˃ˌ-
ˍˑː˕˓ˑˎ˟ǡ� ˅ˎˑˉˈːːˑˏ� ˅� ˋ˔˔ˎˈˇˑ˅˃ːˋˈ�
˅ˈ˓˕ˋˍ˃ˎ˟ːˑˌ� ˒ˈ˓ˈˇ˃˚ˋ� ˅� ʙ˅˃ˊ˖ˎ˖-ʜ˃˕˃ˎˈǡ� ʭˉː˃ˢ�
ʏ˗˓ˋˍ˃ǡ� ˒˓ˈˇ˒ˑˎ˃ˆ˃ˈˏˑˈ� ˑ˄˜ˈˈ� ˅ˑˊˇˈˌ˔˕˅ˋˈ� ʟʜʙ�
ʑʗʦ� ˅� ˆ˓˖ˇːˑˏ� ˏˑˎˑˍˈ� ˄˞ˎˑ� ˔ˋˎ˟ːˑ� ˔˅ˢˊ˃ːˑ� ˔�
˒ˑ˔˕ː˃˕˃ˎ˟ːˑˌ� ˒ˈ˓ˈˇ˃˚ˈˌǤ 21 ʞˈ˓ˈˇ˃˚˃� ʑʗʦ� ˒˓ˋ�
ˆ˓˖ˇːˑˏ�˅˔ˍ˃˓ˏˎˋ˅˃ːˋˋ�˒˓ˑˋ˔˘ˑˇˋˎ˃ǡ�ːˈ˔ˏˑ˕˓ˢ�ː˃�
ːˈˑ˄ː˃˓˖ˉˋ˅˃ˈˏ˖ˡ�ʟʜʙ�ʑʗʦ�˅�ˆ˓˖ˇːˑˏ�ˏˑˎˑˍˈʹͲ,22 , 
˃�˒ˑ˔ˎˈ˓ˑˇˑ˅˃ˢ�˒ˈ˓ˈˇ˃˚˃�ʑʗʦ�˄˞ˎ˃�ˇˑˍ˖ˏˈː˕˃ˎ˟ːˑ�
˒ˑˇ˕˅ˈ˓ˉˇˈː˃� ˑ˕� ˉˈː˜ˋː˞ǡ� ˖� ˍˑ˕ˑ˓ˑˌ� ʟʜʙ� ʑʗʦ� ˅�
˒ˎ˃ˊˏˈ�ˋ�ˆ˓˖ˇːˑˏ�ˏˑˎˑˍˈ�˄˞ˎ˃�ˏˈːˈˈ�͵�ˍˑ˒ˋˌ�ː˃�
ˏˎ� ˅� ˄ˎˋˉ˃ˌ˛ˈˌ�ˍ� ˒ˈ˓ˈˇ˃˚ˈ� ˕ˑ˚ˍˈ� ˅˓ˈˏˈːˋǤ� 18 ʤˑ˕ˢ�
ˠ˕ˋ� ˔ˎ˖˚˃ˋ� ˒ˈ˓ˈˇ˃˚ˋ� ˏˑˆ˖˕� ˒˓ˈˇ˔˕˃˅ˎˢ˕˟� ˔ˑ˄ˑˌ�
˒ˑ˅˞˛ˈːˋˈ� ˖˓ˑ˅ːˢ� ʟʜʙ� ʑʗʦ� ˏˈˉˇ˖� ˋː˕ˈ˓˅˃ˎ˃ˏˋ�
ˑ˕˄ˑ˓˃� ˒˓ˑ˄� ˋˎˋ� ˑˆ˓˃ːˋ˚ˈːˋˢ� ˃ː˃ˎˋˊ˃ǡ� ː˃ˎˋ˚ˋˈ�
ˍˎˈ˕ˑ˚ːˑ-˃˔˔ˑ˙ˋˋ˓ˑ˅˃ːːˑˌ� ʓʜʙ� ʑʗʦ� ˕˃ˍˉˈ�

ˢ˅ˎˢˈ˕˔ˢ�˅ˑˊˏˑˉː˞ˏ�ˑ˄˝ˢ˔ːˈːˋˈˏǤ 
 

ʦ̨̨̪̬̭�̨�̵̡̡̣̖̯̌�̨̨̬̱̦̐̔̐�
̨̨̡̥̣̌�̏�̛̭̏́̚�̭�ʿʺˀ 
ʙ˃ˍ� ˍˎˈ˕ˑ˚ːˑ-˃˔˔ˑ˙ˋˋ˓ˑ˅˃ːː˃ˢ�
ʓʜʙǡ� ˕˃ˍ� ˋ� ˄ˈ˔ˍˎˈ˕ˑ˚ː˃ˢ� ʟʜʙ� ˅�
ˆ˓˖ˇːˑˏ� ˏˑˎˑˍˈ� ˄˞ˎˋ� ˔˅ˢˊ˃ː˞� ˔�
˒ˈ˓ˈˇ˃˚ˈˌ� ʑʗʦ� ˑ˕� ˏ˃˕ˈ˓ˋ� ˍ�
˓ˈ˄ˈːˍ˖Ǥ� 23,24 ʗ˔˔ˎˈˇˑ˅˃ːˋˈǡ�
˔˓˃˅ːˋ˅˃ˡ˜ˈˈ� ˋː˗ˋ˙ˋ˓˖ˡ˜ˋˌ�
˅ˋ˓˖˔� ȋ˖� ˏˎ˃ˇˈː˙˃Ȍ� ˔� ˅ˋ˓˖˔˃ˏˋǡ�
˘˃˓˃ˍ˕ˈ˓ˋˊ˖ˡ˜ˋˏˋ˔ˢ�
˒ˑ˔ˎˈˇˑ˅˃˕ˈˎ˟ːˑ˔˕ˢˏˋ�˗˓˃ˆˏˈː˕ˑ˅�
C2 - C5 env ˅� ˍˎˈ˕ˑ˚ːˑˌ� ˋ�
˃˙ˈˎˎˡˎˢ˓ːˑˌ� ˚˃˔˕ˋ� ˆ˓˖ˇːˑˆˑ�
ˏˑˎˑˍ˃ǡ�˒ˑˍ˃ˊ˃ˎˑǡ�˚˕ˑ�ˇˑ�ͻ�ˏˈ˔ˢ˙ˈ˅�
˒ˑ˔ˎˈ� ˓ˑˇˑ˅� ʑʗʦ-ͳ� ˒ˈ˓ˈˇ˃ˈ˕˔ˢ�
ˆˎ˃˅ː˞ˏ� ˑ˄˓˃ˊˑˏ� ˍˎˈ˕ˍ˃ˏˋǡ�
˔ˑˇˈ˓ˉ˃˜ˋˏˋ 
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ˊ˓ˈːˋˢ 

 

 

 
ʞ˓ˑ˅ˋ˓˖˔� ʑʗʦ-ͳǡ� ˅� ˕ˑ� ˅˓ˈˏˢ� ˍ˃ˍ� ˄ˈ˔ˍˎˈ˕ˑ˚ː˞ˌ� ˅ˋ˓˖˔� ˚˃˔˕ˑ�
˅ˑ˅ˎˈˍ˃ˈ˕˔ˢ�˒ˑˊˉˈǤ� 25 ʡˍ˃ːˋ�ˏˑˎˑ˚ːˑˌ�ˉˈˎˈˊ˞�ˏˑˆ˖˕� ˄˞˕˟� ˊ˃˔ˈˢː˞�
ˇˑˎˆˑˉˋ˅˖˜ˈˌ� ˎˋːˋˈˌ� ˎ˃˕ˈː˕ːˑ� ˋː˗ˋ˙ˋ˓˖ˡ˜ˋ˘� ˒ˑˍˑˢ˜ˋ˘˔ˢ� ʡ-
ˍˎˈ˕ˑˍǤ� 26 ʠːˋˉˈːˋˈ� ˖˓ˑ˅ːˢ� ʟʜʙ� ʑʗʦǡ� ːˑ� ːˈ� ʓʜʙ� ʑʗʦ� ˅� ˆ˓˖ˇːˑˏ�
ˏˑˎˑˍˈ� ː˃˄ˎˡˇ˃ˎˑ˔˟� ˒˓ˋ� ˍˑˏ˄ˋːˋ˓ˑ˅˃ːːˑˌ� ʏʟʡǡ� ˘ˑ˕ˢ� ˏ˃˕ˈ˓ˋ�
ː˃˘ˑˇˋˎˋ˔˟�ː˃�ˎˈ˚ˈːˋˋ�˅�˔˓ˈˇːˈˏ�ͻͺ�ˇːˈˌǢ�27 ˠ˕ˑ�ːˈ�ˏˑˉˈ˕�ː˃˒˓ˢˏ˖ˡ�
ˑ˕˓˃ˉ˃˕˟� ˔ˋ˕˖˃˙ˋˡǡ� ˍˑˆˇ˃� ˉˈː˜ˋː˃� ː˃˘ˑˇˋ˕˔ˢ� ː˃� ˇˎˋ˕ˈˎ˟ːˑˏ�
˔˖˒˓ˈ˔˔ˋ˅ːˑˏ�ˎˈ˚ˈːˋˋǤ 
ʑ˃ː� ˇˈ� ʞˈ˓˓ˈ� ˋ� ˈˆˑ� ˍˑˎˎˈˆˋ� ˒˓ˈˇ˒ˑˎ˃ˆ˃ˡ˕ǡ� ˚˕ˑ� ˒ˑ˔˕ː˃˕˃ˎ˟ː˃ˢ�

˒ˈ˓ˈˇ˃˚˃� ˅ˋ˓˖˔˃� ˑ˕� ˏ˃˕ˈ˓ˋǡ� ˒ˑˎ˖˚˃ˡ˜ˈˌ� ˔˖˒˓ˈ˔˔ˋ˅ː˖ˡ�
ˍˑˏ˄ˋːˋ˓ˑ˅˃ːː˖ˡ� ʏʟʡǡ� ˏˑˉˈ˕� ˒˓ˑˋˊˑˌ˕ˋ� ˅� ˓ˈˊ˖ˎ˟˕˃˕ˈ� ˍˎˈ˕ˑ˚ːˑ-
˃˔˔ˑ˙ˋˋ˓ˑ˅˃ːːˑˌ� ˒ˈ˓ˈˇ˃˚ˋ� ˅ˋ˓˖˔˃� ˋˊ-ˊ˃� ˓ˢˇ˃� ˓˃ˊˎˋ˚ˋˌ� ˏˈˉˇ˖�
ˍˎˈ˕ˍ˃ˏˋ� ˍ˓ˑ˅ˋ� ˋ� ˆ˓˖ˇːˑˆˑ� ˏˑˎˑˍ˃Ǥ� 28 ʗˏˏ˖ːː˞ˈ� ˍˎˈ˕ˍˋ� ˆ˓˖ˇːˑˆˑ�
ˏˑˎˑˍ˃� ˚˃˔˕ˑ� ˃ˍ˕ˋ˅ˋ˓˖ˡ˕˔ˢ� ˋ� ˠˍ˔˒˓ˈ˔˔ˋ˓˖ˡ˕� ˏ˃˓ˍˈ˓˞� ˘ˑˏˋːˆ˃ǡ�
˔ˋˆː˃ˎˋˊˋ˓˖ˡ˜ˋˈ� ˑ˄� ˋ˘� ˔ˎˋˊˋ˔˕ˑˏ� ˒˓ˑˋ˔˘ˑˉˇˈːˋˋ� ȋˏ˃˕ˈ˓ˋː˔ˍˋˌ�
ˍˋ˛ˈ˚ːˋˍǡ� ˔ˎˋˊˋ˔˕˞ˈ� ˑ˄ˑˎˑ˚ˍˋ� ˇ˞˘˃˕ˈˎ˟ː˞˘� ˒˖˕ˈˌȌǤ� 29 ʚ˃˕ˈː˕ːˑ�
ʑʗʦ-ˋː˗ˋ˙ˋ˓ˑ˅˃ːː˞ˈǡ� ˒ˑˍˑˢ˜ˋˈ˔ˢ� ��Ͷ-˒ˑˎˑˉˋ˕ˈˎ˟ː˞ˈ� ʡ-
ˎˋˏ˗ˑ˙ˋ˕˞� ːˈ˔˖˕� ˅� ˔ˈ˄ˈ� ˒˓ˑ˅ˋ˓˖˔ː˖ˡ� ʓʜʙ� ʑʗʦ-ͳǤ� ʞˈ˓ˋˑˇ�
˒ˑˎ˖˓˃˔˒˃ˇ˃� ˠ˕ˋ˘� ˍˎˈ˕ˑˍ� ˔ˑ˔˕˃˅ˎˢˈ˕� ˑˍˑˎˑ� ͶͶ� ˏˈ˔ˢ˙ˈ˅ǡ30 ː˃� ːˋ˘� ːˈ�
ˇˈˌ˔˕˅˖ˡ˕� ˔ˑ˅˓ˈˏˈːː˞ˈ� ˔˘ˈˏ˞� ˎˈ˚ˈːˋˢǡ� ˋ� ˑːˋ� ˒˓ˈˇ˔˕˃˅ˎˢˡ˕� ˔ˑ˄ˑˌ�
ˋːˇ˖˙ˋ˓˖ˈˏ˞ˌ� ˓ˈˊˈ˓˅˖˃˓� ʑʗʦ-˒˓ˑˇ˖˙ˋ˓˖ˡ˜ˋ˘� ˍˎˈ˕ˑˍǡ� ˍˑ˕ˑ˓˞ˈ�
ˏˑˆ˖˕� ˕˓˃ː˔ˍ˓ˋ˄ˋ˓ˑ˅˃˕˟� ʓʜʙ� ʑʗʦǡ� ˆˈːˈ˓ˋ˓˖ˢ� ˋː˗ˈˍ˙ˋˑːː˞ˈ�
˅ˋ˓˖˔ː˞ˈ� ˚˃˔˕ˋ˙˞Ǥ� 31 ʏˍ˕ˋ˅ˋ˓ˑ˅˃ːː˞ˈ� ˍˎˈ˕ˍˋ� ��Ͷǡ� ˔˒ˑː˕˃ːːˑ�
˅˞ˇˈˎˢˡ˜ˋˈ� ˃ː˕ˋˆˈː� ʑʗʦ-1, ˑ˒˓ˈˇˈˎˢˈˏ˞ˌ� ˔� ˒ˑˏˑ˜˟ˡ�
ˋˏˏ˖ːˑ˗ˈ˓ˏˈː˕ːˑˆˑ� ˃ː˃ˎˋˊ˃� ȋ�������Ȍǡ� ˑ˄ː˃˓˖ˉˋ˅˃ˡ˕˔ˢ� ˍ˃ˍ� ˅�
ˆ˓˖ˇːˑˏ�ˏˑˎˑˍˈǡ�˕˃ˍ�ˋ�˅�ˍ˓ˑ˅ˋǡ�ːˈˊ˃˅ˋ˔ˋˏˑ�ˑ˕�ˎˈ˚ˈːˋˢǤ� 32 ʓ˃ˉˈ�˒˓ˋ�
ˑˇˋː˃ˍˑ˅ˑˏ� ˖˓ˑ˅ːˈ� ʓʜʙ� ʑʗʦ� ˅� ˍ˓ˑ˅ˋ� ˋ� ˆ˓˖ˇːˑˏ� ˏˑˎˑˍˈ�
˒ˑˎˋˍˎˑː˃ˎ˟ː˃ˢ�˃ˍ˕ˋ˅˃˙ˋˢ�˒˓ˋ˅ˈˎ˃�ˍ�˕ˑˏ˖ǡ�˚˕ˑ�˅�ˆ˓˖ˇːˑˏ�ˏˑˎˑˍˈ�˅�
ˇˈ˔ˢ˕˟�˓˃ˊ�˄ˑˎ˟˛ˈ�ˍˎˈ˕ˑˍǡ�˅˞ˇˈˎˢˡ˜ˋ˘�˃ː˕ˋˆˈː�ʑʗʦǡ�˚ˈˏ�˅�ˍ˓ˑ˅ˋǡ�
˚˕ˑ� ˇˈˎ˃ˈ˕� ��Ͷ-ˍˎˈ˕ˍˋ� ˆ˓˖ˇːˑˆˑ� ˏˑˎˑˍ˃� ˅� ͳ� ˓˃ˊ� ˄ˑˎˈˈ�
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˒˓ˋ˅ˈ˓ˉˈːːˑ˔˕˟� ˍ� ˎˈ˚ˈːˋˡǡ� ˋˎˋ� ˠ˕ˑ� ˏˑˉˈ˕�
˒˓ˋ˅ˈ˔˕ˋ� ˍ� ˒ˈ˓ˈˆ˓˖ˊˍˈ� ˒ˑ˔ˎˈ˓ˑˇˑ˅ˑˌ� ˉˈː˜ˋː˞Ǥ�
ʙ˃˚ˈ˔˕˅ˈːː˞ˈ� ˋ˔˔ˎˈˇˑ˅˃ːˋˢ� ˏˑˆ˖˕� ˒ˑˏˑ˚˟�
ˑ˒˓ˈˇˈˎˋ˕˟�ˑ˒˕ˋˏ˃ˎ˟ː˞ˈ�ˏˑˇˈˎˋ�˖˘ˑˇ˃Ǥ 
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ʦ˕ˑ ˋˊ˅ˈ˔˕ːˑ ʞ˓ˋˑ˓ˋ˕ˈ˕˞ 
ˋ˔˔ˎˈˇˑ˅˃ːˋˌ 

 
ˆ˓˖ˇːˑˆˑ�˅˔ˍ˃˓ˏˎˋ˅˃ːˋˢ�˒ˑ�ˇ˓˖ˆˋˏ�ˏˈˇˋ˙ˋː˔ˍˋˏ�
˒ˑˍ˃ˊ˃ːˋˢˏǤ�54 ʞˑ˔ˍˑˎ˟ˍ˖�˒˓ˋ˅ˈ˓ˉˈːːˑ˔˕˟�ˍ�
ˍˑˏ˄ˋːˋ˓ˑ˅˃ːːˑˌ�ʏʟʡ�ˋˏˈˈ˕�˓ˈ˛˃ˡ˜ˈˈ�ˊː˃˚ˈːˋˈǡ�
ʑʗʦ-˒ˑˎˑˉˋ˕ˈˎ˟ː˞ˈ 

ʙ˃ˍˑ˅  ˑ́ ː˃˚ˈːˋˈ 
ˍˎˈ˕ˑ˚ːˑ-˃˔˔ˑ˙ˋˋ˓ˑ˅˃ːː˞ˌ 
˅ˋ˓˖˔? 

 
 

ʙ˃ˍˑ˅˃ ˋ˔˕ˋːː˃ˢ 
˔ˍˑ˓ˑ˔˕˟ ˒ˈ˓ˈˇ˃˚ˋ? 
ʓˈˌ˔˕˅ˋ˕ˈˎ˟ːˑ ˎˋ ˑː˃ 
˓˃˅ː˃ ː˖ˎˡ? 

 
 
 

ʶ̡̨̌̏̌�̴̡̨̡̡̛̛̬̥̦̖̯̌̌̌�
̵̨̦̼̏�̵̨̛̛̦̯̬̖̯̬̬̱̭̦̼̌̏�
̨̪̬̖̪̬̯̌̌̏�̱�̪̬̌�̥̯̌̽-
̛̯͍̔́ 

 
ʙ˃ˍ ˍˑː˕˓ˑˎˋ˓ˑ˅˃˕˟ 
ˏˎ˃ˇˈː˙ˈ˅ ː˃ ˒˓ˈˇˏˈ˕ 
˕ˑˍ˔ˋ˚ːˑ˔˕ˋ? 

 
ʔ˔˕˟ ˎˋ ˔˘ˈˏ˞, ˍˑ˕ˑ˓˞ˈ 
ˎ˖˚˛ˈ ˒ˑˇ˘ˑˇˢ˕ ˇˎˢ 
ˋ˔˒ˑˎ˟ˊˑ˅˃ːˋˢ ˒˓ˋ 
ˆ˓˖ˇːˑˏ ˅˔ˍ˃˓ˏˎˋ˅˃ːˋˋ? 

 
 

ʙ˃ˍˑ˅˃ ˑ˒˕ˋˏ˃ˎ˟ː˃ˢ 
˚˃˔˕ˑ˕˃ 
˅ˋ˓˖˔ˑˎˑˆˋ˚ˈ˔ˍˑˆˑ 
ˏˑːˋ˕ˑ˓ˋːˆ˃? 

ʙ˃ˍˋˈ ˛˃ˆˋ ˔ˎˈˇ˖ˈ˕ 
˒˓ˈˇ˒˓ˋːˢ˕˟ ˅ ˔ˎ˖˚˃ˈ 
ˑ˄ː˃˓˖ˉˈːˋˢ ˅ˋ˓ˈˏˋˋ? 

 
 

ʙ˃ˍˑ˅ˑ ˊː˃˚ˈːˋˈ 
ˍˎˋːˋ˚ˈ˔ˍˑˆˑ ˋˎˋ 
˔˖˄ˍˎˋːˋ˚ˈ˔ˍˑˆˑ ˏ˃˔˕ˋ˕˃? 

 
ʠˎˈˇ˖ˈ˕ ˎˋ ˒˓ˑ˅ˑˇˋ˕˟ 
˒˓ˑ˗ˋˎ˃ˍ˕ˋˍ˖ ˏˎ˃ˇˈː˙ˈ˅ 
˅ˑ ˅˓ˈˏˢ ˆ˓˖ˇːˑˆˑ 
˅˔ˍ˃˓ˏˎˋ˅˃ːˋˢ? ʔ˔ˎˋ ˇ˃, 
˕ˑ ˍ˃ˍˑ˅˃ ˑ˒˕ˋˏ˃ˎ˟ː˃ˢ 
˔˘ˈˏ˃ ˋ 
˒˓ˑˇˑˎˉˋ˕ˈˎ˟ːˑ˔˕˟? 

 
 
 

ʙ˃ˍ˃ˢ ˍˎˋːˋ˚ˈ˔ˍ˃ˢ ˋˎˋ 
˒˔ˋ˘ˑ˔ˑ˙ˋ˃ˎ˟ː˃ˢ 
˒ˑˇˇˈ˓ˉˍ˃ ˏˑˆˎ˃ ˄˞ 
˒ˑˏˑ˚˟ ˠ˕ˋˏ ˏ˃˕ˈ˓ˢˏ? 

ʛˑˉˈ˕ ˄˞˕˟ ˔˅ˢˊ˃ːˑ ˔ 
˒ˈ˓ˈˇ˃˚ˋ ˖ ˉˈː˜ˋː ˔ 
˒ˑˇ˃˅ˎˈːː˞ˏ ʑʚ ˋˎˋ ˄ˈˊ 
ːˈˆˑ 

 
ʠˑˑ˄˜˃ˈ˕˔ˢ ˑ˄ ˑ˚ˈː˟ ːˋˊˍˋ˘ 
˒ˑˍ˃ˊ˃˕ˈˎˢ˘ ˅ ˍˑː˕ˈˍ˔˕ˈ 
˔˖˒˓ˈ˔˔ˋ˅ːˑˌ ʏʟʡ, ˋ 
˄ˑˎ˟˛ˋː˔˕˅ˑ ˔ˎ˖˚˃ˈ˅ ˒ˈ˓ˈˇ˃˚ˋ 
ˏˑˉːˑ ˑ˄˝ˢ˔ːˋ˕˟ 
˅˞ˢ˅ˎˢˈˏ˞ˏ ˅ˋ˓˖˔ˑˏ ˋˎˋ 
˒ˎˑ˘ˑˌ ˒˓ˋ˅ˈ˓ˉˈːːˑ˔˕˟ˡ ˍ 
ˎˈ˚ˈːˋˡ. 

ʗˏˈˡ˕˔ˢ ˇ˃ːː˞ˈ ˒ˑ NNRTI, NRTI 
ˋ ˄ˑˎˈˈ ˔˕˃˓˞ˏ ʗʞ, ˃ ˕˃ˍˉˈ 
ːˑ˅˞ˈ ˇ˃ːː˞ˈ ˒ˑ 
ˇˑˎ˖˕ˈˆ˓˃˅ˋ˓˖ 

 
ʗˏˈˈ˕˔ˢ ˏ˃ˎˑ ˇ˃ːː˞˘ ˑ 
˅ˑˊˇˈˌ˔˕˅ˋˋ ːˑ˅˞˘ ʏʟʡ ː˃ 
ˆ˓˖ˇːˑˈ ˅˔ˍ˃˓ˏˎˋ˅˃ːˋˈ 

 
ʞˑ˚˕ˋ ˅˔ˈ ˇ˃ːː˞ˈ ˔˖˜ˈ˔˕˅˖ˡ˕ 
ˇˎˢ ˔˘ˈˏ, ˔ˑ˔˕ˑˢ˜ˋ˘ ˋˊ ˑˇːˑˌ 
NNRTI + 2 NRTI ˅ ˖˔ˎˑ˅ˋˢ˘ 
ːˋˊˍˋ˘ ˓ˈ˔˖˓˔ˑ˅ 

 
ʝ˕˔˖˕˔˕˅ˋˈ ˇˑˍ˃ˊ˃˕ˈˎ˟ːˑˌ ˄˃ˊ˞, 
ː˃ ˑ˔ːˑ˅ˈ ˍˑ˕ˑ˓ˑˌ ˏˑˉːˑ ˄˞ˎˑ 
˄˞ ˓˃ˊ˓˃˄ˑ˕˃˕˟ ˓˖ˍˑ˅ˑˇ˔˕˅ˑ 
ʝ˕˔˖˕˔˕˅ˋˈ ˇˑˍ˃ˊ˃˕ˈˎ˟ːˑˌ ˄˃ˊ˞, 
ː˃ ˑ˔ːˑ˅ˈ ˍˑ˕ˑ˓ˑˌ ˏˑˉːˑ ˄˞ˎˑ 
˄˞ ˓˃ˊ˓˃˄ˑ˕˃˕˟ ˓˖ˍˑ˅ˑˇ˔˕˅ˑ 

 
 
 
ʑ ˒ˈ˓ˋˑˇ ˇˑ ː˃˚˃ˎ˃ ʏʟʡ 
ˏ˃˔˕ˋ˕ ˃˔˔ˑ˙ˋˋ˓ˑ˅˃ˎ˔ˢ ˔ 
˖˅ˈˎˋ˚ˈːˋˈˏ ʟʜʙ ʑʗʦ ˅ 
ˆ˓˖ˇːˑˏ ˏˑˎˑˍˈ ˋ ˓ˋ˔ˍˑˏ ʞʛʟ 
ʠ˖˜ˈ˔˕˅˖ˡ˜ˋˈ ˇ˃ːː˞ˈ ˅ 
ˑ˔ːˑ˅ːˑˏ ˑ˕ːˑ˔ˢ˕˔ˢ ˍ ˔˕˓˃ː˃ˏ 
ʏ˗˓ˋˍˋ ˍ ˡˆ˖ ˑ˕ ʠ˃˘˃˓˞ 

 
 
 
 

ʠ˖˜ˈ˔˕˅˖ˡ˜˃ˢ ˍ˃˚ˈ˔˕˅ˈːː˃ˢ 
˓˃˄ˑ˕˃ ˒ˑ 
˒ˑ˔ˎˈ˓ˑˇˑ˅ˑˆˑ ˒˓ˋˈˏ˃ ʏʟʡ ˋ 
˒˓ˋ˅ˈ˓ˉˈːːˑ˔˕ˋ ˍ ːˋˏ ˋ˔˘ˑˇˋ˕ 
ˋˊ ʚʛʗʙ. 

ʝ˔˕˃ˈ˕˔ˢ ˎˋ ˠ˕ˑ ˅ ˔ˋˎˈ ˇˎˢ 
ˉˈː˜ˋː? 
ˇˎˋ˕ˈˎ˟ːˑˌ ʏʟʡ? ʑˎˋˢˡ˕ 
ˎˋ ˍ˃ˍˋˈ-ˎˋ˄ˑ ːˑ˅˞ˈ 
˒˓ˈ˒˃˓˃˕˞ ː˃ ˍˎˈ˕ˑ˚ːˑ-
˃˔˔ˑ˙ˋˋ˓ˑ˅˃ːː˞ˌ ˅ˋ˓˖˔? 

ˁ̨̛̦̖̔̌̚�̬̖̖̭̯̬̌�̪̬̌�̥̯̌̽-
̛̯̔́�̣̔́�̶̛̛̛̬̖̭̯̬̐̌�̵̣̼̀̍�
̸̪̖̬̖̔̌ 

 
 
ˀ̨̬̦̖̦̦̼̖̌̚̚�
̴̸̡̨̡̡̛̛̛̬̥̦̖̯̖̭̖̌̌�̨̡̛̼̬̏̍�
̛̚�̪̬̌�̥̯̌̽-̛̯̔́�̏�ʫ̨̬̪̖͕̏�̖̐̔�
̥̯̌̽�̼̬̣̏̍̌̌�̨̬̱̦̖̐̔�
̡̛̛̭̬̥̣̦̖̏̌̏̌ 

ʠˑˊˇ˃ːˋˈ ˓ˈˆˋ˔˕˓˃, 
˔˅ˢˊ˃ːːˑˆˑ ˔ ˍˎˋːˋ˚ˈ˔ˍˑˌ 
˒ˑˏˑ˜˟ˡ, ˇˎˢ ˄ˑˎˈˈ 
ˇˑˎˆˑ˔˓ˑ˚ːˑˆˑ 
ː˃˄ˎˡˇˈːˋˢ ˊ˃ 
ˏˎ˃ˇˈː˙˃ˏˋ, 
˒ˑˇ˅ˈ˓ˆ˛ˋˏˋ˔ˢ ˑ˄ˎ˖˚ˈːˋˡ 
ʙˎˋːˋ˚ˈ˔ˍˋˌ 
ˏˑːˋ˕ˑ˓ˋːˆ ˋ 
˗˃˓ˏ˃ˍˑˍˋːˈ˕ˋˍ˃ 
˔˓ˈˇˋ ˒˃˓ ˏ˃˕˟-
ˇˋ˕ˢ, ˒˓ˋːˋˏ˃ˡ˜ˋ˘ 
ˋːˇˋ˅ˋˇ˖˃ˎˋˊˋ˓ˑ˅˃
ːː˞ˈ ˔˘ˈˏ˞ ˎˈ˚ˈːˋˢ 
ʠˑˊˇ˃ːˋˈ ˍˑˆˑ˓˕˞ ˇˎˢ 
ˑ˒ˋ˔˃ːˋˢ ˑ˒˞˕˃ 
ʙˑˆˑ˓˕ː˞ˈ ˇ˃ːː˞ˈ ˑ 
ˍˑ˓˓ˈˎˢ˙ˋˋ ˅ˋ˓˖˔ː˞˘ 
˓ˈˍˑː˅˃ˎˈ˔˙ˈː˕ˑ˅ ˔ 
ːˈ˄ˎ˃ˆˑ˒˓ˋˢ˕ː˞ˏˋ 
˔ˑ˄˞˕ˋˢˏˋ. ʙ˃˚ˈ˔˕˅ˈːːˑˈ 
ˋ˔˔ˎˈˇˑ˅˃ːˋˈ ˑ˕ːˑ˛ˈːˋˢ ˋ 
˒˓˃ˍ˕ˋˍˋ ˏ˃˕ˈ˓ˈˌ ˅ ˔ˎ˖˚˃ˈ 
˓ˈˊˍˑˆˑ ˑ˕ˎ˖˚ˈːˋˢ ˑ˕ 
ˆ˓˖ˇˋ 
ʝ˙ˈːˍ˃ ˔˖˄ˍˎˋːˋ˚ˈ˔ˍˑˆˑ 
ˏ˃˔˕ˋ˕˃ ˋ ʑʚ ʑʗʦ ˅ 
ˆ˓˖ˇːˑˏ ˏˑˎˑˍˈ ˔˓ˈˇˋ 
ˍˑ˓ˏˢ˜ˋ˘ ˏ˃˕ˈ˓ˈˌ, 
˒ˑˎ˖˚˃ˡ˜ˋ˘ ʏʟʡ 
ʝ˒˓ˈˇˈˎˈːˋˈ ˑ˒˕ˋˏ˃ˎ˟ːˑˌ 
˒˓ˑ˗ˋˎ˃ˍ˕ˋˍˋ ˇˎˢ 
ˏˎ˃ˇˈː˙˃, ː˃˘ˑˇˢ˜ˈˆˑ˔ˢ ː˃ 
ˆ˓˖ˇːˑˏ ˅˔ˍ˃˓ˏˎˋ˅˃ːˋˋ, ˖ 
ˏ˃˕ˈ˓ˋ ˍˑ˕ˑ˓ˑˆˑ ʑʚ ʑʗʦ ˅ 
˒ˎ˃ˊˏˈ ˍ˓ˑ˅ˋ ˔ˑ˔˕˃˅ˎˢˈ˕ 
<50 ˍˑ˒ˋˌ ˅ ˏˎ. 
ʝ˒˓ˈˇˈˎˋ˕˟ ˑ˒˕ˋˏ˃ˎ˟ː˖ˡ 
˒˓ˑ˗ˋˎ˃ˍ˕ˋˍ˖ ˇˎˢ 
ːˑ˅ˑ˓ˑˉˇˈːː˞˘, ˍˑ˕ˑ˓˖ˡ 
˔ˎˈˇ˖ˈ˕ ˒˓ˑ˅ˑˇˋ˕˟ ˅ ˔ˎ˖˚˃ˈ 
˅˞ˢ˅ˎˈːˋˢ ˏ˃˕ˈ˓ˋː˔ˍˑˌ 
ʟʜʙ ʑʗʦ 
ʠ˖˜ˈ˔˕˅˖ˡ˕ ˎˋ ˓˃ˊˎˋ˚ː˞ˈ 
˔˖˄˒ˑ˒˖ˎˢ˙ˋˋ ˉˈː˜ˋː, 
ˉˈˎ˃ˡ˜ˋ˘ ˍˑ˓ˏˋ˕˟ ˆ˓˖ˇ˟ˡ, 
ˍˑ˕ˑ˓˞ˏ ˕˓ˈ˄˖ˡ˕˔ˢ 
˓˃ˊˎˋ˚ː˞ˈ ˏˑˇˈˎˋ ˖˘ˑˇ˃? 
ʙ˃˚ˈ˔˕˅ˈːːˑˈ ˋ˔˔ˎˈˇˑ˅˃ːˋˈ 
˔˓ˈˇˋ ˏ˃˕ˈ˓ˈˌ, ˓ˈ˛ˋ˅˛ˋ˘ 
ˍˑ˓ˏˋ˕˟ ˆ˓˖ˇ˟ˡ, ˅ 
˖˔ˎˑ˅ˋˢ˘ ˘ˑ˓ˑ˛ˈˆˑ 
ˑ˄ˈ˔˒ˈ˚ˈːˋˢ ˓ˈ˔˖˓˔˃ˏˋ 

ˉˈː˜ˋː˞�ː˖ˉˇ˃ˡ˕˔ˢ�˅�˒ˑ˔˕ˑˢːːˑˌ�ˠˏˑ˙ˋˑː˃ˎ˟ːˑˌ�
ˋ� ˔ˑ˙ˋ˃ˎ˟ːˑˌ� ˒ˑˇˇˈ˓ˉˍˈǤ� ʏːˈˍˇˑ˕ˋ˚ˈ˔ˍˋˈ� ˇ˃ːː˞ˈ�
˔˅ˋˇˈ˕ˈˎ˟˔˕˅˖ˡ˕� ˑ� ˕ˑˏǡ� ˚˕ˑ� ˉˈː˜ˋː˞� ˏˑˆ˖˕�
˚˖˅˔˕˅ˑ˅˃˕˟� ˇ˃˅ˎˈːˋˈǡ� ˊ˃˔˕˃˅ˎˢˡ˜ˈˈ� ˋ˘� ˔ˑˑ˄˜˃˕˟�
˅˓˃˚˃ˏǡ� ˚˕ˑ� ˑːˋ� ˄ˑˎ˟˛ˈ� ːˈ� ˍˑ˓ˏˢ˕� ˆ˓˖ˇ˟ˡǡ� ˅� ˕ˑ�
˅˓ˈˏˢ� ˍ˃ˍ� ˠ˕ˑ� ːˈ� ˕˃ˍǤ� ʐˑˎ˟˛ˋː˔˕˅ˑ� ˋ˔˔ˎˈˇˑ˅˃ːˋˌ�
˒ˑˍ˃ˊ˞˅˃ˡ˕ǡ� ˚˕ˑ� ʞʔʟʔʓʏʦʏ� ˒˓ˑˋˊˑ˛ˎ˃� ˖� ˉˈː˜ˋːǡ�
ˍˑ˕ˑ˓˞ˈ� ˊ˃ˢ˅ˋˎˋ� ˑ� ˒˓ˈˍ˓˃˜ˈːˋˋ� ˆ˓˖ˇːˑˆˑ�
˅˔ˍ˃˓ˏˎˋ˅˃ːˋˢǡ12 ˚˕ˑ� ˆˑ˅ˑ˓ˋ˕� ˑ� ˕ˑˏǡ� ˚˕ˑ� ˠ˕ˑ�
˓ˈ˃ˎ˟ːˑˈ�ˢ˅ˎˈːˋˈǤ 

 
ʿ̨̛̛̬̬̯̖̯̼�̨̛̛̭̭̣̖̦̜̔̏̌ 
ʜ˃˛ˈ� ˑ˄ˑ˄˜ˈːˋˈ� ˑ˔ːˑ˅ː˞˘� ˅ˑ˒˓ˑ˔ˑ˅� ˒ˑˍ˃ˊ˞˅˃ˈ˕ǡ�
˚˕ˑ� ˔˖˜ˈ˔˕˅˖ˡ˕� ˊː˃˚ˋ˕ˈˎ˟ː˞ˈ� ˒˓ˑ˄ˈˎ˞� ˅�
ˇˑˍ˃ˊ˃˕ˈˎ˟ːˑˌ� ˄˃ˊˈǡ� ːˈˑ˄˘ˑˇˋˏˑˌ� ˇˎˢ� ˑ˒˓ˈˇˈˎˈːˋˢ�
ˑ˒˕ˋˏ˃ˎ˟ːˑˆˑ� ˍˎˋːˋ˚ˈ˔ˍˑˆˑ� ˋ� ˅ˋ˓˖˔ˑˎˑˆˋ˚ˈ˔ˍˑˆˑ�
ˏˑːˋ˕ˑ˓ˋːˆ˃� ˍˑ˓ˏˢ˜ˈˌ� ʑʗʦ-˒ˑˎˑˉˋ˕ˈˎ˟ːˑˌ�
ˉˈː˜ˋː˞� ˋ� ˈˈ� ˏˎ˃ˇˈː˙˃� ˅� ˘ˑ˓ˑ˛ˑ� ˑ˄ˈ˔˒ˈ˚ˈːː˞˘�
˓ˈ˔˖˓˔˃ˏˋ� ˖˔ˎˑ˅ˋˢ˘Ǥ� ʬ˕ˋ� ˒˓ˋː˙ˋ˒˞� ˏˑˆ˖˕� ˄˞˕˟�
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